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The one you can’t afford not to own!

AQUARILS

The REAL computer that starts from under $100!
You'd love to learn about computers? But thought
all you could buy for your money were a few boring
games. Now, we are the EXCLUSIVE Australian
distributors of the new Aquarius. Not the "Claytons”
computer but the perfect beginner's computer
which gives you the opportunity to see what a real
computer does.

Learn how to RUN YOUR OWN PROGRAMS in the
Baslc language! PLAY GAMES! Organise your
HOUSEHOLD FILES! And much much more!

Simply connect the Aquarius to any colour TV and
it's ready Yo teach and entertain the whole family.
There's something for everyone. And what's more,
you won't outgrow the Aquarius! As you need to

1.MINI EXPANDER

Adds versatility to your AQUARIUS. Game playing is
easier and more exciting with 2 detachable hand
controllers and additional sound channels. Also has 2
cartridge ports so you can plug in your expanded memory
cartridge into one even while you're using software in the

other.
‘69

Cat X-6005

2.DATA RECORDER

Save your own program or utilise one of the many great
software programs available on cassette with this great

value unit,
‘49

Cat X-6010.

3.MEMORY EXPANSION
CARTRIDGES

16K or 32K memory cartridges give you far greater
flexibity by giving your computer a much larger memory.
For more advanced programming.

‘69

‘129

16K Cartridge Cat X-6015.

32K Cartridge Cat X-6020

4.THERMAL PRINTER

Ideal for documenting programs, keeping records
or printing charts and records. You'll probably never
again see one at this price!

429

3350

Cat X-6025
Paper roll to suit. Cat X-6026

Aquarius Colour Computer
Cat X-6000

Fantastic
Value

ONLY

learn more, the Aquarius offers a huge range of add-
ons that will take you into the world of electronic
wizzardry once offered only by the BIG ones.

With a full moving-key keyboard Aquarius is truly
EASY to USE. Microsott BASIC computer language
is bullt right In! The easy-to-read manual and
simplified instruction cards make learning a snap.

CREATE your own VISUAL EFFECTS with 16
colours and 256 built-in characters or design your
own sound effects! Once you start to expand your
Aquarius with the huge software and hardware
range you'll find endless uses and possibilities for
your system. With It's own mini expander, data
recorder, memory expansion cartridges and

thermal printer you'll soon wonder what the Great
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Computer Secret was all about!
FANTASTIC SOFTWARE RANGE

With more than two dozen fantastic games and
educational programs available now and many being
developed to add to the range shortly, there's just no
end to the versatility of Aquarius. Software cartridges
just plug into your Aquarius and you're ready for work
or play. All software programs are available sep-
arately so you can purchase only those which
interest you.

AQUARIUS with built in 2K memory (expandable to
34K) and its long list of expansion units and
software Is the REAL computer for the price of a
TOV!
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Your one stop computer shop at your
nearest Dick Smith Electronics centre.
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Nothing we can say will prepare you for your first
sensational audition of the Sony D-50 Compact Disc Player.

We could compare it with turntables that cost as much
as a family car. But the turntables don't measure up.

We could compare it with other fullsize Compact Disc
Players. But its suggested retail price of $429 defies
description.

We could exhaust our supply of superlatives just talking
about its specifications. But the D-50 is so superior to what
you're used to, the exercise would be academic. _rjcomeacr

We could shake our heads in amazement at
the fact that this extraordinary piece of digital owmacauoio
audio equipment will improve almost any hi-fi system.

Yet it is so completely portable you can carry it, and its
optional battery pack, around with you.

But nothing will prepare you for the experience of
hearing it play.

When you hear it, youll respond like everyone else has
responded on first hearing the Sony D-50.

Gasp!

SONY. -

Sydney (02) 887 6666, Melbourne (03) 836 4011, Brisbane (07) 44 6554, Adelaide (08) 212 2877, Perth (09) 323 8640, Launceston (003) 319291, Wollongong (042) 715777.




ADVERTISERS’
INDEX

A, FHENKINIES CO o Mg i s T 56

Active Electronics ...............co........ 80,81
All Electronic Components .............. 128
ATOTHCS: it sl ai s e 46,47
Applied Technology .................... 90,101
Associated Calibration Sales .............. 35
Audio Engineers ................. .23
Australia School of Electronics ............ 89
Australian Electronic Components ....123
Autotron Australia ............................ 57
Daneva Australia ............................. iBC
Delsound Pty Ltd .............cooccovvirenn... 127
Dick Smith Electronics ...........IFC,40,41,

45,50,117
DiscoWorld ..o, 116

Electronic World ...
Emona instruments ...

Energy Control ...........cccoooovivecnnn.. 70
Epson Australia ...................cc.c..co...... 65
BB OCKSIIL Sar . <o mmmm— 116,123
ST [ 51,91,100

Federal Publishing Co ..........72,73,82,83

Geoff Wood Electronics ...................... 16
Hewlett Packard .................cocoovevii.. 17
lan Huntley Pty Ltd ............................ 109
LE Australia s il e e e 55
Jaycar Electronics ..................... 36,37,96

97,112,113

Leisure Imports ..............cccocoovvviivi,
Marantz Australia ..........................

Microtrix .......
Plessey ...
Positronic Computers
Prepak Electronics ...........................

Robert Ford .............ooooviiiecrecen 22
Rod lrving Electronics ............. .30,31,71
9495118
Rose Music Pty Ltd ...............c...... 10,11
Scan Audio Pty Ltd ..........ccoooovvvinnnn.. 44
Scientific Devices X
Siemens Ltd ........................... OBC,106
SME SyStems .......oceeriiiviviineceriivees 105
Sony Australia ................ccococveevvrvecrinn 4

Union Carbide ...........ccoeevececninn.
Wireless Institute

This index is provided as an additional
service. The publisher does not assume
any liability for errors or omissions.

be heard around Australia, emanating mainly from

the top floors of electronics and other so called
high technology companies. That’s because I am about
to pontificate on that most sacred of holy cows, high-
technology manufacturing.

In the 1940s many Australians were impressed by
the power that the ability to manufacture motor vehic-
les and other machinery apparently gave a country. As
a result of these emotive rather than economic reasons
we now have a heavily subsidized car industry.

We pay more than $25,000 per year per worker to
keep the industry going. But that is only half the cost;
we all pay $4000 to $6000 more than we need to when
we buy a new car, leaving us less money to spend with
other Australian manufacturers.

Tariffs and other barriers to imports serve more to protect other countries from Aus-
tralian competition than they do any good for the Australian industry.

We cannot apply tariffs to protect industry and not expect any adverse side-
effects. The very fact that these measures limit imports means the value of the Aus-
tralian dollar will be artificially high.

Any manufacturer that might have had a chance to export now has a barrier that pre-
vents him from doing so. What’s worse is he now has to compete for resources, like
skilled personnel, with operations that could not have survived otherwise.

We are so used to having a piddling leve! of exports that we don’t consider the export
market important. Our local market is so small it makes the world market look infinite
by comparison. We only need a few products to be really competitive on the world mar-
ket to have a huge electronics industry.

It would also be a much more interesting industry to work in, because we would be
running a complete research, manufacturing, testing and marketing operation instead of
the hand assembly shops we seem to be lumbered with under tariffs.

The major part of the Australian electronics industry has developed ad hoc with
particular manufacturing operations to suit particular local needs. Most don't get any
tariff protection now and would only be helped by the reduction or abolition of tariffs.

Ironically it is precisely those who most profess the need for free enterprise that are
the first to ask for government intervention. Is it that our pillars of industry are just
closet socialists?

It is never easy to argue against the widely held beliefs of your peers, but for the Aus:
tralian electronics industry the argument is vitally important.

I'look forward to the comment of industry in these pages.

IN ABOUT THIRTY SECONDS the groans will

David Kelly
Editor
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Aussat

countdown

As the dust slowly settles on the controversy surrounding the

technical standards for TV broadcasting from Aussat, the fight
over how the satellite is going to be used is hotting up. Essen-

tially there are three contestants: the big city networks, the re-

gional broadcasters and the rest of us. Piggy in the middle is the
government, represented by the Department of Communica-

tions, and the Australian Broadcasting Tribunal.

The big three city stations
want it all for themselves. They
would like to be able to network
to terrestrial ground stations and
do direct broadcasting to remote
receivers. . Advantage: more
money for them, and the same
service all over the country. Dis-
advantages: the end of the re-
gional broadcasters and an in-
crease in the already incredible
monopoly situation of broad-
casting in this country.

Regional broadcasters would
prefer it if Aussat became geo-
stationary on the bottom of the
South Pacific ocean very soon
after launch. Since this is un-
likely to happen they would
prefer it if there was no direct
broadcasting via the satellite at
all. That is politcally untenable,
since Malcolm Fraser used di-
rect broadcasting as the carrot to
spur the electoral donkey into
paying for it all those years ago.
Option three: preserve the re-
gional broadcaster’s monopoly

by using the addressing capabil-
ities of the BMAC transmission
system, and make it illegal for
people inside their reception
zones to receive signals outside.

Option three was Communi-
cations Minister Duffy’s favou-
rite compromise until his
secretary Bob Lansdowne told
an industry seminar he foresaw
policing the policy as a *“night-
mare”. He regaled the confer-
ence with stories of the Cana-
dian cxperience, which had
mounties clambering through
the backyards of rural Canada
looking for dishes pointing in
the wrong direction.

After dithering around for
years the government decided
that the best way to do things
would be to form separate com-
mercial broadcasters out of con-
sortiums of the rural broadcast-
ers and let them run the satellite
channels. However, it now ap-
pears that the rurals’ response
has been to form themselves

The areas covered by the four
spot beams from the satellites plus
another spot beam for

Papua New Gulnea.

N
% %,

into one large network. And it
seems that the government has
accepted that that is the best
deal it can get from the broad-
casters.

The idea is that the regional
commercial network will apply
for all the regional licences that
have been granted, and presum-
ably with government blessing,
get them all. Advantages: they

will be able to compete with the
big city networks, and they
won't lose their monopolies.
Disadvantages: the country
cousins get only one commercial
channel plus the ABC.

And the people? Well the
people pay for it all, and get as
few channels as the networks
can get away with.

Plans for new telescope

Work begins next year on a new
generation optical telescope. It
is the most significant leap in
size. for almost a generation,
when the two hundred-inch
Hale telescope atop Palomar
mountain was unveiled. Since
then only one bigger instrument
has been built, by the Russians.
But it used conventional tech-
nologies and came up against
the same engineering problems
that constrained the Palomar de-
signers. The new instrument will

be ten metres across.

The problem has always been
to support such a huge weight of
glass to tolerances within a few
wavelengths of light. As the
telescope is shifted about its axis
the stress on it changes. When
the wind blows, or the tempera-
ture changes, all the dimensions
of the lens aiter.

The proposal that has led to
megascopes has been to build
not bigger, but smaller lenses.
These can all be controlied sepa-

retely and integrated into une
huge lens.

The American project has
been made possible by a $70 m
bequest from the W. M. Keck
foundation of Los Angeles. The
telescope will consist of 36 hex-
agonal mirrors designed by Jerry
Nelson, an astronomer. Each
segment will be 1.8 m across,
and positioned relative to its
neighbours to a tolerance of less
than 3.75 nanometres. The seg-
ments are repositioned 300

times a second.

The Keck telescope will be the
perfect complement for the
space telescope to be launched
next year. The space telescope
will have 10 times the resolving
power, because it will be above
the atmosphere. But the Keck
telescope will have much greater
light gathering power, so impor-
tant when looking at exception-
ally faint objects.
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Ballistic transistors

The world’s electronic press has
been abuzz this month with an
anouncement from Cornell Uni-
vesity in the United States that
Gallium Arsenide transistors
have been developed with a
switching time of about 1.5 ps
(1.5 x 107 '2).

This is so fast that it would re-
quire a major rethink of com-
puter architecture; it is expected
that the biggest computers in ex-
istence today could be shrunk to
the size of a lap top. Other im-
mediate applications would be
in satellite technology, where it
would be possible to transmit in
the 94 GHz band, where atmos-
pheric attenuation is at a
minimum.

The technology is based on

the ballistic electron effect.
Electrons in such devices travel
about six times faster than they
do in conventional transistors.
The increase stems partly from
the inherently faster transit time
of GaAs material, but mostly
from the travel paths, which are
so small that collisions with
other subatomic particles be-
come insignificant. As a result,
the electrons begin to speed up
as they travel. The electric
equivalent is that of feeding cur-
rent into zero resistance.

Fundamental work on the
idea of ballistic transistors was
done at Cornell. Important ad-
vances have also been made by
Bell and CNET in Grenoble,
France.

Charon exists

In the old legends Charon is the
ferryman who takes the souls of
the damned across the river Styx
to Hades, ruled by the implaca-
ble Pluto. Modern astronomers
have it that the Greeks got it all
wrong. Pluto rules a hell that is
not hot, but frigid cold, and
Charon, far from being the fer-
ryman, is a companion engaged
in frenctic dance, pirouetting
about Pluto every eight hours.
Pluto, furthermost planet
from the sun was discovered by
Percival Lovell in 1930. It is so
small and so far away that no
pictures exist of its surface, and
astronomers have only a hazy
idea of its size. However, watch-
ing the intensity of light coming
from the planet, scientists have
been convinced for quite a while
that there was something dis-
tinctly odd about it. The suspi-
cion has been growing for quite
a while that the planet was
either strongly marked, or
strongly deformed, or maybe
not one, but two distinct bodies.
Supporters of the latter school
christened the new body
Charon, but have been unable
to get official recognition of the
naine, since no visual proof of its
existence could be produced.
Now a series of eclipses has
been observed, and the exist-
ence of a moon directly con-

firmed for the first time.

The reason that proof has
been so long in coming is that
Charon orbits in a curious man-
ner, such that it actually only
eclipses Pluto for five years in
every 124. The initial work on
the orbit of Charon was done in
1978 by Jim Christie at the US
Naval Observatory. He argued
from the pattern of light inten-
sity coming in from Pluto that if
Charon existed, it would have
this peculiar orbit. He predicted
that eclipses would start in 1982.

In line with his predictions, a
team of US astronomers began a
joint effort to detect the eclipses
in early 1983. After early errors
and inaccuracies caused by cali-
bration problems in the tele-
scope and other unccrtainties,
the team has now announced the
definite existence of an orbiting
body.

Scientists are excited, not only
because of the discovery of an-
other major object in the solar
system, but also because the ex-
istence of a moon will allow
accurate determination of the
mass of both bodies, their size
and thus density, and from that,
some idea of their composition.

But whatever is determined,
Pluto and Charon are certainly
small, and cold, and a long way
away.

Hands on custom chips

The Centre for Industrial Microelectronic Applications,
(CIMA) is offering hands on experience to people wishing to
use custom chip technologies in their circuits. Appropriate
CAD workstation development tools are available for use
under the guidance of technical staff. Charges are minimal
owing to inputs from both Federal and Victorian govern-
ments. For more information contact CIMA on (03)660-2991.

3 x 3LSI

Mitsubishi Electrical Corporation has reported the develop-
ment of a three dimensional, large scale integrated device.
A new process has been applied to three devices, one of which
has three layers. This makes it the first time a three layer,
three dimensional LS1 device has ever been constructed. The
work is part of a ten year development program for future
industry.

Scholarships to Eindhoven

Philips International Institute of Technological Studies is of®
fering places for study towards a Masters Degree at Eind-
hoven in the Netherlands. Since its foundation in 1957
thirteen Australians have been awarded scholarships. Pre-
requisites include a good electronics degree and competency
in English.

Recycling silicon

Europe’s first purpose-built plant for the recovery of old sili-
con wafers has come on-line in Riddings, UK. According to
the principal of the company running the operation, signifi-
cant cost savings result from stripping and repolishing silicon
wafers.

Data services directory

Telecom is updating its directory of computer based data ser-
vices accessible through AUSPAC. The directory was first
issued last year and covered most of the data bases available.
If you missed out then contact Graham Martin on (03)606-
7772.

Asian computer market conference

Hundreds of the world’s leading information and communica-
tions suppliers and experts will converge on the World Trade
Centre in Singapore to compete for a share of the Asian mar-
ket worth a reported $6.5 billion. The conference will run
from September 3 to 6. Full details for exhibitors can be ob-
tained from BPI exhibitions, (02)266-9799.

Electronics exhibition in Melbourne

The 20th International Electronics Exhibition and Conven-
tion begins Monday 30 September in the Royal Exhibition
Buildings, Melbourne. According to organizers only 9% of
space is left for exhibitors. Alan Stoops, chairman of IREE-
CON °'85, expressed satisfaction with the way things were
going and with the direction of the papers to be presented at
the convention. He said it all reflected the fact that IREE-
CON "85 will be the largest exhibition in the Southern Hemi-
sphere this year.

Prizes, prizes

Mr David Josling has won the DSE “everybody’s a winner”
contest. His prize includes a CAT personal computer and a
trip for two to the UK.
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has

of Canada
selected Datatel as the Aus-
tralian distributor for its range
of Hi-tek visual display termi-

Cybernex

nals. Cybernex manufactures
terminals compatible with IBM,
Honeywell, etc. Datatel is at 19
Raglan St, South Melbourne, on
(03)690-4000.

Allen Bradley Ltd, supplier of
resistive components has an-
nounced the appointment of K.
D. Fischer Ltd as its SA distrib-
utor. Included in the range are
fixed and variable resistors,
resistor networks and trimpots.
It also sells the Australian as-
sembled Mod Pot range of
potentiometers.

Arista Electronics has moved
its offices to 57 Vore Street, Sil-
verwater, Sydney. The new
phone is (02)648-3488.

Telecom has appointed Mr
Harry Wragg as director of re-
search to replace Ed Sandbach
who resigned recently. Mr
Wragg has been assistant direc-
tor of business development
since 1983.

Philips announces that its data
systems, electronic systems and
radio departments have been
combined into Philips Communi-
cations, based in Carroll Road,
Oakleigh South, Vic 3167. Sales
is on (03)542-3600 and service on
(03)542-3650.

Telecorp, the Australian com-
munications manufacturer, has
announced the appointment of a
national dealer network. To find
out who your local dealer is call
Telecorp in Sydney on (02)450-
2522.

Arlec Ltd has appointed Jewel
distributors as its agent in the
Northern  Territory.  Arlec
manufactures a range of electri-
cal and electronic goods. To con-
tact it call at Unit 2, Lot 1737
Albatross St, Winnellie,
NT 5794 or phone (089)84-4227.

NOTES & ERRATA

positioning is detailed below. The
article is correct.

pulled down to ground.

Project 662B, April '84. The circuit diagram for this project, page 74,
contained an error. The pushbuttons are labelled incorrectly. The correct
pc board artwork shown in the original

Other minor corrections are: Pin 20 of the 24 pin DIL plug Is the PA7
connection. PB4 is on pin 9, not pin 15 as shown. IC1, pin 1 should be

Project 677, January "85: On page 76

pin 6 of IC2c should be labelled STROBE-bar. The corresponding Cen-
tronlcs connector pin number should also be 1, not 10, while the Centron-
ics Fin number for the BSY output line should be 11 not 1.

It the Catterbox is 1o be used with a VZ200 computer, capacitor C1

should be reduced to 100p to allow the
narrower strobe pulse. Note also that

sends a CR-LF combination to the printer when returning to READY after
running a program. This causes the Chatterbox to produce a continuous
sound, even it your program leaves it silent. The solution is to end your
program with a dead loop line (e.g, 1000 GOTO 1000), and break it using

the CTRL + BREAK keys.

the input connection attached to

circuit to trigger reliably from the
the BASIC Interpreter normally
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Letters to the Editor

BMAC, be careful

JON FAIRALL is to be congratulated for
his articlc “BMAC — We’ll be the first to
use it,” March 1985. The article was inform-
ative and covered the areas of the introduc-
tion of satellite broadcasting into Australia
very well.

The BMAC decision was brave, hope-
fully it doesn’t prove to be foolish. Now that
the Americans’ plans for DBS have been
shelved, Australia is going BMAC alone,
Europe is debating the issuc of broadcasting
standards via satellite and the only other
12 GHz systems are based on NTSC pri-
marily using Japanese technology.

It appears that the most advanced Japa-
nese manufacturers are more interested in
the step beyond MAC, high definition TV,
rather than entering the ever confusing de-
bate on the different forms of MAC.

It is to be expected that the confusion
over universal standards may be cleared
later this year at the CCIR conference —
with results that may well see Australia
either on its own with BMAC or being the
first with a widely accepted system.

Experience from the Japanese though,
was not heeded by our governing authority.
In Japan the manufacturers preferred to put
in an interim system (readily available to
Australians if necessary) and change to the
very high tech HDTV when available,
rather than go onc way and take the risk of
either isolation, or backtracking.

The new issuc of this debate is that of
‘equalization’, a just recently announced
policy of the DOC which may result in the
MAC system being used only for HACBSS,
with all other broadcasting using lower cost
Japanesc systems.

The decision to be first to use the BMAC
systcm will raise the cost to all uscrs. Before
the BMAC alternative was decided upon,
we put a proposal to the Department of
Communications outlining the basic Japa-
nesc developed system which would cost the
end user approximately $1700 not including
government duty and tax charges but in-
cluding transport and retail charges.

The BMAC Bascband Processor, on the
other hand, will have a basic factory cost of
around $500-$600 which will end up costing
the end user an additional $1000 by the time
transport, rc-handling and retail charges are
added because of the small quantities in-
volved to supply the Australian market, and
the hi-tech nature of BMAC with the devel-

opers of the system having to recoup their
R&D expenditure.

For the same $1000, an interested con-
sumer could purchase a larger 2.5 m an-
tenna and servo control unit to redirect it
and be able, if the government allows equal-
ization to follow its course, to pick up all
three national broadcasters (if Aussat and
the networks can agree on prices for trans-
ponders, all using the basic Japanese system
adapted to PAL). Then in a few years when
the CCIR has released its policy guidelines,
all Australians can enjoy the benefits of an
internationally accepted system at very low
cost which will keep us well satisfied until
the HD and digital TV systems are intro-
duced in 1990.

Jeff Lillis
Product Development Specialist,
Toshiba, Australia

I HAVE recently returned from a two-year
period abroad and brought back a Sony
Trinitron Colour TV receiver, KV-2024E
and Sony Beta videocassette recorder SL-
C7E, which | bought in Singapore onc and a
half years ago.

Though both TV and VCR work and I
can pick up CTC-7 and SBS-28 here in Can-
berra, I cannot pick up ABC-3. I have no
trouble with an older TV which [ have. All 1
can get of ABC-3 on the Sony is a vague pic-
ture and the sound. Also the picture on
CTC-7 and SBS-28 has a greenish hue.

When I bought the sets I was assured that
they were alright for Australia but | now
suspect that was not entirely true.

I am almost totally ignorant about the
mysteries of electronics. I have been in-
formed by a Sony agent here that I need a
kit which would cost about $180.

I would be most grateful if you could ad-
vise me on what, if anything, is wrong with
the equipment and what I necd to put it
right to suit Australian conditions and what
| might reasonably expect to have to pay.

M. R. Freeman,
Curtin, ACT

It's of considerable embarrassment to the
Department of Communications that we are
the only country in the world to have allo-
cated part of the international FM radio
broadcasting band to television (channels 3,
4 and 5). To prevent visible interference to
television channels around 7, 8, 9 and 10,
overseas video recorders and receivers have

a filter (between ihe aerial socket and the
tuner) for the FM broadcasting band (88 to
108 MHz). These recorders won’t work in
Australia for television channels 3, 4 and §
unless the filter is removed. — Ed.

And the answer lan . . .
ON PAGE 66 of the article on CDIs in the
February ’85 issue, Ian Thomas asks “If this
type of inverter has all these advantages
then why hasn’t it been used before?”. The
answer is that it has. Sec the RCA applica-
tion note AN-6288E published December
1974. As you can see it is very similar in
principle (although less refined) than the
design published in the February '85 ET/
edition.
G. ). Shepherd,
Newtown, Tas

With some suggestions

I HAVE read Part | of the “Improved
CDI” with interest. On page 66, the ques-
tion, “Why hasn’t this system been used be-
fore?” is answered by “It has. Sce AWA
‘Radiotronics’ August 1969, page 45".

I have been using this circuit, with small
mods, since early 1970, along with several
colleagues. My original unit is still in usc,
but now with a Hall effect device. There has
never been any hint of cross-firing.

The two main differences between it and
your new circuit are the usc of an easily
wound transformer using El laminations
and the use of the points to stop the inverter
whilst the plugs are fired.

An unmentioned advantage of this type
of circuit is the low current drain under
stalled engine conditions. TAI systems need
to turn themselves off if not fired within a
reasonable time; a circuit in Elektor several
ycars ago, did make this safety provision.

A short-coming in your circuit as pub-
lished: although OK in the points version,
the mods to R13,14 for using a Hall effect
device would preclude the use of three
other now essential circuits: tachometer;
air-conditioner low speed clutch release;
and cruise-control (manual transmission).

I am presently using a BD139, switched
by the Hall effect device, to switch my
equivalent of R13, with the connection
brought out for use.

G. A. Tidy,
Murrumbeena, Vic
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YAMANA

They sound even better

Forget the price, a digital disc Both the Yamaha CD-X2 and
player 1s only as good as it sounds. CD-3 digital disc players feature

And how well it sounds depends  Yamaha’s superbly engineered and
on how well it converts the digital much praised LSI (Large Scale
signal to an analog signal. Integrated Chip).

Its as simple as that. (Providing This LSI converts the digital
you understand it!) sound to an analog signal at twice




with these attachments.

the rate of its competitors. This over- [ For more information, please send |
sampling virtually eliminates phase | the coupon to: Rose Music,
distortion, greatly improving play- | 17 Market St.,Sth. Melbourne, 3205,

back resolution. Name
It also eliminates the need to pay | Address
any more than between $499* and | Postcode
$6 99 » fOI‘ a dlgltal dlSC player |_‘Recommended retail price. * Silver model available.




Above. Some typical hybrid circuits, with a match for comparison.
Below. Screen output of a CAD system used In designing integrated circuits. (Courtesy Plessey)
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New technologies are
changing the face of
electronic manufacturing.
During the next few years the
humble ‘board stuffer’ will
become an endangered
species as automation and
miniaturization take their toll.

SO, YOU'VE finished it. You have your
prototype. It’s full of ad-hoc resistors but a
thing of beauty nevertheless. And you have
your manufacturer.

Many a brash young man finds out at this
stage of his designing career that the fun is
only just beginning. Choice and compro-
mise is the name of the game.

What services can a manufacturer offer
you? What questions will he ask? How
much will it cost?

On the way to answering these questions
ETI discovered a world in flux. A revolu-
tion in the way circuits are integrated and
constructed is occurring in electronic manu-
facturing. Over time it’s becoming cheaper
and easier to put part or all of a design on
silicon.

Traditional assumptions that integration
is always too expensive to be considered are
eroding. The humble pc board is under
threat.

A sign of the times: in February the giant
National Semiconductor Corp predicted
that custom designed chips would account
for 25% of the total market for ICs this
year. That’s a quarter of $US34 billion, the
kind of money that makes people sit up and
take notice.

The changes are not the result of great
scientific breakthrough. By and large they
depend on well understood technologies.
What is happening in electronic manufac-
turing today is the application of novel tech-
niques to old problems.

It’s a development that Australia has
been quick to capitalize on. In fact some
pundits see the new technology as the
saviour of the Australian electronics indus-
try, the great equalizer in fact. Enthusiasts
predict that using new developments in
micro technology will allow us to compete
with overseas countries without the dead
weight of small markets and high labour
costs.

Whether that is so remains to be seen.
What is for sure however, is that integrated
circuit technology is entering a revolution.
And in any revolution there are winners-and
losers.

New techniques

It's possible to categonze the new tech-
nologies in order of the number of units re-
quired to make them economical. There are




The next generation of

CUSTOM CHIPS

two factors at work here: on the one hand
a development gradient, in which it gets
more and more expensive to develop a
particular design, and a price per item
gradient, which slopes the other way. It gets
cheaper and cheaper to produce the end
unit.

Predictably, the two extreme positions
are held by the two tried and tested tech-
nologies. On the one hand is a mixture of
ICs and discrete components plugged into a
circuit board. Set up cost: essentially nil.
Price per unit: depends on the size of the
board and the number of components, but
high by comparison.

On the other hand is a fully integrated
design, in which you put your entire idea on
silicon, encapsulated in a single plastic
package. Set up cost: well . . . think of a
very large number and double it. Quotes
seen by ETI have varied from $40 000 up to
$100 000. However the cost per item is
likely to be very small.

The new technologies: a new generation
of hybrids, semi-custom chips known as
gate arrays and standard cells, and multi
project chips (MPC).

Hybrids

Conventionally, a hybrid circuit is one
that includes both integrated and discrete
components. A hybrid, however, is a device
that consists of surface mounted devices or
bare chips and some small number of dis-
crete components mounted on a special
miniaturized board.

Superficially, the board looks a lot like a
conventional pc board, only smaller. How-
ever, it’s produced by technology more akin
to an integrated device. Tracks are layed
down by silk screening layers of aluminium
or gold alloys onto a substrate. It is possible
to have multiple layers by depositing a di-
electric on top of each layer. In this way the
tracks can be made extremely dense.

SMDs, or surface mounted devices are a
new way of encasing integrated circuits. In-
stead of pins that go through a board they
have gull shaped leads that are soldered di-
rectly onto the track. In manufacture, the
case of the SMD is glued to the circuit
board, and then the leads are soldered in a
wave soldering machine.

Bare chips have been around longer than
SMDs, and represent the favoured way of

constructing hybrids at the moment in Aus-
tralia. These are naked blocks of silicon on
which an integrated circuit has been etched.
Typically, the silicon is glued onto the cir-
cuit board and then connections made by at-
taching microscopically fine wires between
the silicon and the conductors on the board.

Bare chip manufacturing technology is
quite sophisticated. It must be, since it
involves working to extremely small toler-
ances. However, 1t is also quite labour in-
tensive, since each chip must be fitted to
each board, one at a time, under the control
of a skilled operator using micro-manipula-
tor equipment and a microscope.

Surface mounting, however, is a totally
automatic process, in which the chip is pre-
cisely positioned on the board by a robot as-
sembler and then wave soldered. For this
reason, and because parts are more readily
available and cheaper, surface mounting is
rapidly gaining in popularity.

The discrete components on the board
may be a number of different types. Surface
mount transistors, diodes and capacitors are
now commonplace. In many instances they
measure less than a millimetre square.
Resistors are usually made by depositing a
resistive ‘paint’ on the board between two

Jon Fairall

conductors, and then laser trimming. (See
box.)

Typically a hybrid comes encased in plas-
tic of some kind. It can be treated as a sepa-
rate component, to be plugged into a
motherboard and serviced by replacement
only.

Gate arrays

The GA consists of thousands upon thou-
sands of transistors etched onto the silicon.
These are joined together to form logic
gates that perform NAND, NOR, OR, etc
type functions. The task of the designer is
then reduced to working out the intercon-
nections between these gates.

Over the last few years this technology
has become very sophisticated. Recently,
Toshiba engineers announced the creation
of a 6000-gate array with 3-port static
RAMs. This is packed in a chip less than a
centimetre square. These gates use two-mi-
cron technology and propagation delays of
1.5 us. Toshiba’s biggest GA contains
10 000 gates.

There are other versions of the gate array
that work with linear rather than logic com-
ponents. These arrays consist of cells of in-

dividual transistors and various passive
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Hybrid circuit. This configuration allows ICs to be mounted on a pc board and treated just like any other

discrete component’
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Hybrids — laser trimming

When boards get small, real estate gets valu-
able, too valuable to waste on discrete resistors.
This line of thinking has led to a technology
producing extremely small and very accurate
reslstors.

After the tracks have been laid on the board as
described in the main text, a block of resistor
paint is screen-printed onto the board between
two tracks. Since resistance is related to length
and cross sectional area, the resistance can be
predetermined.

Unfortunately it's not particularly accurate. in
fact the reslistance between the conductors can-
not be guaranteed to better than 25%. Since this
could be quite a design problem steps need to be
taken to increase accuracy. The method is
known as laser trimming.

CONDUCTOR

CONDUCTOR

In a laser trimming process the original blob of
paint is made bigger than it should be, so that
resistance Is deflnitely lower than required. Two
probes are attached to the conductors so that
resistance can be accurately determined. Then a
laser is used to cut a wedge in the paint.

As the laser cuts the paint away the total
resistance of the pad increases. As the resist-
ance approaches the required value the laser
power is reduced and the groove Is bent around
in a longitudinal direction so that the process
may be controlled more precisely.

Using these techniques it is possible to control
the value of the resistance to better than 1%. it's
almost totally automatic and can be done In
about five seconds. Ain't science wonderful?

SUBSTRATE

components. Once again the idea is that the
designer can implement any function simply
by connecting together sufficient cells.

GAs can certainly get your circuit design
ontossilicon at a fraction of the cost of a fully
customized chip, but they suffer from a
building block character. In any particular
design unused space is likely to abound.
Propagation is likely to be long compared
with a custom design because of the number
of gates. A more elegant solution is the
standard cell.

Standard cells

Manufacturers have been offering stan-
dard cell facilities overseas for the last few
years, and they have recently become avail-
able in Australia. It’s a technique which
tries to implement many of the features of
the GA while preserving the efficiency of
the custom IC.

A standard cell can be thought of as a
simple functional block, a logic gate, a flip
flop, counter or whatever. The designer sel-
ects these from a standard cell library, and
puts them together the same way as a nor-
mal circuit is put together.

The circuit is given to the manufacturer
who then arranges the standard cells on the
silicon to create the semi-customized chip.
In fact, to all intents and purposes it is a cus-
tomized chip. The main difference is in the
design process. Instead of man-years of
labour designing in silicon the same job can
now be done in weeks. The savings are
astronomical.

MPC

Another new option is the multi project
chip. These have been made possible by
vary large scale integration and essentially
consist of a number of completely separate
designs on one chip. The silicon is divided

| independent of the other, down to separate

input/output arrangements.

The function of the chip is then decided
only at the bonding stage. Bonding is the
process of connecting the silicon to the out-
side world by microscopic wires running be-
tween the silicon and the pins.

The idea of the MPC was first proposed
by Lynn Conway and Carver Mead in the
USA, and imported into Australia by Dr
Craig Mudge. Mudge spent a number of
years with the CSIRO developing the
Conway-Mead idea before spinning off a
separate company, Austec, to exploit his
cxperience in custom chips.

CAD

The key element in all these technologies
is the computer aided design system. From
the point of view of the user, this consists
mainly of a monitor and touchpad. The
operator is usually presented with a menu
from which logic or linear symbols may be
selected and positioned on the screen. It’s
then a simple matter to draw in the inter-
connections between them.

Whatever the details of the particular
CAD system, the philosophy is always the
same: to reduce the time and cost necessary
1o turn an idea into silicon.

In the nature of the game, not all systems
are equally good at achieving these goals.
I’s an area that is red hot in research circles
as academics hunt for kudos and the elusive
silicon compiler.

A silicon compiler would be just that: a
device that would take your design and
compile it on silicon. It’s an area that has
particularly interested Australian research-
ers, both in industry and the universities.

For instance JMRC, the Joint Microelec-
tronic Research Establishment, set up by

up into a number of areas, each functionally | the University of New South Wales and the
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A typical work station for the design of integrated
circuits. Such CAD systems make much modern
integrated technology possible.

Melbourne Institute of Technology, has had
a large research team working on the devel-
opment of a new CAD system for about a
year, according to UNSW Professor
Graham Rigby.

Current expertise at JMRC is the ability
to compile about 1000 transistors on a
wafer. “It won’t be optimum”, says Rigby,
*“but it will be error free”. This is not quite
the best ever achieved, but in terms of inter-
national experience, it puts JMRC into
world class.

The problem with obtaining a silicon
compiler is just one of complexity, that is,
it’s not difficult to see how it should be
done, just difficult to do it. Difficult be-
cause there are so many design options.

In fact, the computer is being asked to
simulate the partially intuitive function of a
human designer. Thus, according to Rigby,
the final solution to really large scale de-
signs will probably have to await the arrival
of artificial intelligence.

The industry

Australian industry can offer all these
technologies to a designer with prototype
burning a hole in his pocket.

Plessey Pacific is one of four manufactur-
ers of hybrids. Staff there are in the middle
of an extensive upgrading of the facilities of
the plant.

According to Clyde Witcombe, design
engineer in the Hybrid Unit, current plans
call for the introduction of Calma CAD
equipment to ease the task of dcsigning
hybrids, as well as the introduction of SMD
techniques.

Another producer of hybrids is Hybrid
Electronics in Melbourne. According to
manager Wally Berryman, the company
produces about 5000 hybrids a weck. The
smallest production run is about 100. He




strongly supports the use of chip and wire
technology, claiming it represents a better
blend of reliability and economy than
SMD techniques.

A few manufacturers have the capacity to
manufacture complete custom chips. AWA
for instance is engaged in the manufacture
of custom chips for the BARRA Sonabuoy
Project for the RAN.

In Adelaide, Austec offers full custom
VLSI facilities. So far applications have in-
cluded signal processing, computer graphics
and disk controilers. Many other applica-
tions are reportedly in the pipeline follow-
ing an aggressive marketing strategy by the
company. The MPC technology pioneered
in Australia by Austec’s director, Craig
Mudge, is now done by AWA.

Texas Instruments and Philips have
joined together to offer semi-custom ser-
vices. TI recently introduced its custom celi
library to Australia. This is a CAD system
especially designed to run on the IBM-PC.
It comes in the form of 5%-inch floppy disks
which give the designer access to all the
building blocks in the TI/Signetics cell
library. (Signetics is the Philips US
subsidiary.)

The CAD system has been designed for a
person who knows how to put a circuit to-
gether, without knowing anything about
how to design an IC. Everything is ex-
pressed in ordinary TTL circuit terms with
which an engineer or technician would be
familiar. In fact, the cells have standard
74xx numbers.

One interesting feature of the CAD sys-
tem is that it allows complete circuit emula-
tion. According to TI spokesman, Ron
Jukov, it is possible to specify the inputs
(either static or dynamic), and then observe
the outputs. The software is especially
detailed so that it knows all the parameters

\

of the processes used by TI, such as access
time and propagation delay. As a result
very accurate emulation of the outputs is
possible.

The effect of the new technologies is
being felt by smaller manufacturers as well.
Increasing automation of assembly lines is
making the process cheaper, by doing away
with labour. At the same time increasing in-
tegration and SMD are making for smaller
and less costly boirds.

At General Power Controls, located in
Penrith, west of Sydney, managing director
Fred Morris has just finished evaluating an
SMD addition fo his flourishing board
‘stuffing’ operation.

According to Morris SMD is currently
20% more expensive than conventional DIP
assembly. Thus one would expect it to be
used only where the application would jus-
lify the additional expense. He predicts
SMD and DIP procedures will continue in
parallel for a long time.

In fact, it appears that there is quite a role
emerging for SMD devices in ordinary cir-
cuit board assembly. They are particularly
amenable to mounting on the underside of
the board, with the possibility of tremen-
dous space savings in board real estate.

Costs

The exact amount that a circuit will cost
to manufacture depends on a whole host of
imponderables, such as the complexity of
the circuit and how well the designer does
his homework. But it is possible to get some
ball park figures that illustrate trends.

For instance, a Tl spokesman said that
assuming a requiftment for 10,000 units,

which might be the production run for a
typical Australian manufacturer. GAs with
200 gates would cost about $1.40 each. Up
that to 700 gates and the price increases to
about $4. Development costs for such a GA
wouid probably be of the order of $10,000.

To do the same job on standard cells
would cost about $15,000. Price would de-
pend strongly on the number of units ord-
ered, but they would be cheaper than GAs
in quantities above 1000.

At Plessey, John Nicol wasn’t prepared
to commit himself 10 dollars and cents, but
expressed the same problem in an equally
useful way. According to Nichols, if you
have a production run of between 1000 and
10,000 units, gate arrays are reievant. Up
that to less than 100,000 units and custom
cell technologies apply. Over 100,000 and
fully customized chips are worth looking at.

Depending on the application the MPC
can also be a very attractive choice. It costs
as much to do as a fully customized chip,
but its cost is spread among the various
users. So the implication is that if you can
count on 100,000 units between, say, five or
six users, that is 20,000 each, the MPC can
be economically attractive.

Hybrids don’t fit neatly into this picture
because they are sometimes preferable on
non-economic grounds. For instance, induc-
tors can’t be integrated, and thus demand a
hybrid. Another problem can be power.
The typical hybrid can dissipate more than
an IC.

They start to become economic in units of
a few hundred, and for large scale produc-
tion, say in the order of tens of thousands,
they are rapidly becoming indispensible. @
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Through the looking glass. The silicon chip is connected to the substrate via fine wire lines. These are

held, positioned and glued by the micro-manipulators she is controlling.
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A TRUE RMS DIGITAL
MULTIMETER FOR

ONLY $225

® 4’ digits ® 8 functions Vdc, Vac, Adc, Aac, Ohms, Audible
Continuity, Diode test, Data Hold ® 9.05% basic dc accuracy

DC Voltage
Range
Resolution
Accuracy

Range
Resolution
Accuracy

DC Current
Range
Resolution
Accuracy

Range
Resolution
Accuracy

Resistance

EDM 1346 Only Range

Resolution

$225'°° ex tax -

$258.75 inc. tax.

* 200mv, 2V, 20V, 200V, 1000V
« 10uV, 100wV, 1mV, 10my, 100mV
* 200mV - 1000V # 10.05%¢dg + 3dgt

AC Volage: 1fuje RMS. AC coupled 10% to 100% of ranget

* 200mV, 2V, 20v, 200V, 750V

* 10uv, 100uV, 1mV, 10mV, 100mv

« 200mV - 200V
@45H2-1KHz + 0.5%dy + 20dgt]
@1KHz - 2KHz ¢ (1 Z%ldgowdgl)
@2KHz - 5KHz + {5.0% dg + 400gt
200V @2KHz -- SKHz not specified
750V @45Hz ~ 1KHz # (1.0%rdg + 20dgt)

« 2ZmA, 20mA, 200mA, 2A, 10A

« 100nA, TuA, 10UA, 100uA, TmA

* 2mA - 200mA 1 {0.3%rdg + 3dgt)
2A-10A £ {0.75%rdg + 3dgt)

AC Current: (Teue RMS, AC coupled 10% to 100% of range}

¢ 2mA. 20mA, 200mA, 24, 10A

¢ W00nA, TuA, 10uA, 100uA, TmA

¢ 2mA @45Hz - 400H; ¢ 12.5%dg + 2009t
20mA - 200mA
@45H2-400H7 + (0.75% rdg + 200g1)
@400H2 - 1KHz 4 10.75%1dg + 30091
2A-10A
@45H2 - 500Hz ¢ {1.2%rdg + 20dgt

= 20092, 2KQ2, 20692, 200K, 2MEY, 20M G}
= 0.0102, 0.1Q, 102, 1002, 10092; K
* 2000} £ 0.2%rdg + Sdgt +0.0402)

2K{2 - 200K £ 10.1%dg ¢ Idgt)

2M1 ¢ (0.15%rdg + dar)

20MQ2 £10.5%rdg + Jag

AND A 32 DIGIT SIX
FUNCTION DMM FOR

ONLY $75

® 3% digit ® 6 functions Vdc, Vac, Adc, Ohms, Diode test

® 0.8% basic dc accuracy

- Range
Resolution
Acculagy

Range
Resolution
Accuracy

Range
Resolution
Accuracy

Range
Resolution
Accuracy

Resolution
Accuracy

$ 75'00 ex tax

$86.25 inc. tax.

8.30 to 5 Monday to Friday. 8.30 to 12 Sat
Mail Orders add $3.00 to cover postal charges.
Nex! day delivery in Sydney add $5.00

Tax exemption certHicates accepted if line value
exceeds $10.00

AC Voliage
DC Current

l-\p Cutrent

Resistance

EDM1105 On’y Range

- DC Voltage

* 200mV, 2V, 20V, 200V, 1000V
¢ 100uV, 1mV, 10mV, 100mV, 1v
* 200mV — 1000V ¢ {0.8% dg + 1dgt)

*200mV, 2v, 20V, 200V, 750V
¢ 100uV, ImV, 10mV, 100mV, 1V
¢ 200mV - 750V

___@46H2 —500Hz 1 (1.5%rdg + 4dgt)

¢ 2mA, 20mA, 200mA, 2A, 10A

¢ tuA, 10uA, 100uA, TmA, 10mA

® 2mA —- 200mA 3 {1.25%dg+ 1dgt)
2A-10A 4 12.5%rdg + 3dgt

*2mA, 20mA, 200mA, 2A, 10A

* 1uA, 10uA, 100uA, ImA, 10mA

¢ 2mA @45H:z —400H2 ¢ (4.0%rdg ¢ 2dg1)
20mA —200mA
@45Hz - 400H: $12.0%dg + 3dgt)
2A - 10A @45Hz - 400H2 1 13.0%dg + 4dgt)

© 20080, 2KQ2, 200, 200K , 2MQ1, 20M Q)
«0.10, 10, 100, 1000, 1KQ, 10KQ
2009} ¢ (1.0%¢dg ¢ 4dgt)

2K —2MQ 3 {1.0%rdg + 1dgt)

20MQ #(3.0%rdg + 5dgt}

WHY PAY MORE FOR
CENTRONICS
CONNECTORS?

Gold plated contact. 36 way. Solder eyelet
Metal shell. Save, our plugs are ONLY $8.50,
Sockets $7,75!
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We are now stocking the double sided
Modulo 100 Plug which s ideal for adding an
edge connector plug 1o pcbs. Saves cost of
gold plated fingers on pcbs. We supply cut to
slze with 10+10 to 85+85 contacts. Moulded in
glass-filled DAP with gold plated solder
contacts. Fits standard double sided pcb. 0.1
pitch. 500V, 5A rating.

Matching modular edge connectors on 0.1
pitch. Double sided. Choice of terminations
mini-wrap, Dip solder, solder eyelet. Contact
us for prices.

LORLIN SWITCHES

Inexpensive singie wafer rotary switches
of moulded construction. Adjustable
stop. Av ailable in 1 pole/12 way, 2 pole;
6 way, 3 pole/4 way, 4 pole/3 way

ALL $2.20.

HIGH CAPACITANCE ELECTROLTICS
EYF Electrolytics, Polarized,
switchproof, radial version

2200uF 63V 25mm(D) 27mm({H)  $3.70
3300 50 30 30 $3.85
4700 S0 35 30 $5.54
6800 25 30 30 $3.85
6800 35 35 30 $5.54
10000 25 35 30 $5.54
15000 16 35 30 $5.54

”'B GEOFF WOOD ELECTRONICS PTY LTD

Mow. |\ Incorporated in N.S.W.

-J

Tel:

0| 6564 Darling St, Rozelle 2039
(One door from National Street)

8106845

' sonoro |

$10.00 minimum

specialising in electronic components for the professionai and hobbyist.
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é One style: fully loaded
A One price: *1665
@ One source: Hewlett-Packard
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‘STEREO NOUVEAV’
TO HANG AMONG

YOUR NOLANS
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Technics has come up with a hi-fi system which is different:
an AM/FM stereo receiver, cassette player, and amplifier that
hangs on your wall and has inputs for your other equipment!
The SA-R100 is not only neat, it gives quality performance at
an accessible price.

TECHNICS SA-R100 RADIO/CASSETTE Absolute copyright in this revh .

accompanying measurements is owned by
Electronics Today International. Under no

Dimensions: ‘1',6_0 mm (wide) x 315 mm circumstances may any review or part
Weight: ;;g:;x 65 mm (deep) thorec;f be re:’rimed or;ncg;pprated in any
Haniecue:  amshta e Traang | | (i on e n ry sdvertisngor prome,
RRP: $ 1,550 '(excluding speakers) af e Sanagkig Emr.

18 — ETI June 1985

FOR ALMOST 50 years consumers have
been forced to accept the shapes, sizes and
often unacceptable concepts forced on them
by the electronics industry. Nowhere has
this been more evident than in the field of
wooden boxes, silver boxes and more re-
cently black boxes which contain the indi-
vidual pieces of high fidelity equipment you
will find in your local hi-fi shop. If you are
satisfied with stacks of equipment, racks of
equipment or other configurations and lay-
outs on the tops of your sideboards which |
generally find equally restrictive, then the
contents of this review will not prove to be
as exciting as I found it to be.

Spurning convention!

The trouble with all these ‘conventional’
systems is that they presume that you have
the space, the furniture and the layout
which is appropriate for hi-fidelity but
standard sized equipment. However, in
most houses in which I have been consulted,
or in which I have been a private guest, the
existing room layout normally conflicts with
the optimum layout for hi-fi equipment.

Technics has seen a way to overcome this
problem with an extremely natty and ingen-
ious concept that I guess everybody else will
start copying next year. That is to attach the
whole hi-fi system (console and speakers) to
a wall (preferably the most convenient wall)
without the need of any furniture. To make
the system more ‘user friendly’ the package
contains an integral infrared remote control
unit which provides the most important con-
trols from any chair within the room or
even from your bed.

To make the system really work, Tech-
nics has supplemented this design concept
with an exciting new set of speakers which
are only 65 mm deep and which provide an
unbelievably good performance for their



Louis Challis

miniscule size.

The SA-R100 incorporates an AM/FM
stereo receiver, a bi-directional cassette re-
corder, a power amplifier and inputs for
record player, video, CD player and auxil-
iary inputs all within one neat and attractive
flat package. Although capable of using all
of these other inputs, the unit will achieve
its greatest potential when these other in-
puts are not used.

The appearance of the unit is remarkably
attractive, with the front panel divided into
six primary areas. At the top left hand cor-
ner is the quartz controlled receiver section
which indicates whether FM or AM has
been selected, as well as the frequency (to a
five digit resolution), the signal strength and
whether the quartz phase-locked loop cir-
cuit is activated. It also indicates which of
the eight FM or eight AM preset channels
has been selected. Immediately below this
display are the power ON/OFF
switch, the external timer input and the
eject button for the auto reverse cassette re-
corder, which is located immediately to the
right.

The cassette recorder incorporates two
motors and a bi-directional capstan drive
system. All controis, other than the
selection of recording levels and Dolby
noise reduction, are provided by means of
the remote control transmitter (either when
inserted in its internal well, or when located
remote from the unit).

In the upper central section of the front
panel is the input selection display, which
provides six amber light emitting diodes to
indicate whether FM, AM, PHONO,
TAPE, CD/AUX or VIDEO has been
selected. Immediately below this is a ten
level amber display to indicate the setting of
the digitally controlled externally sclected
volume controtl level. This particular display

In the ETI workplace. The SA-R100 radio/cassette can be either hung on the wall like the

speakers or placed elsewhere using its supporting stand.

is very important particularly when you are
switching from one input to another, as I
subsequently discovered.

The third level of the input selector dis-
play is the digital peak level indicator cover-
ing the range —30 to +8 dB, which neatly
displays the incoming signal level (irrespec-
tive of the source) and with sufficient num-
ber of diodes in each section to be readily
visible from almost any point within a room.

In the lower central section of the front
panel is a three digit tape counter with reset
button and a Tape Programme Selector red
indicator light. Immediately below these
displays are green arrows to indicate for-
ward and reverse direction of tape travel, a
green PLAY display light, a red RECORD
light and an amber PAUSE light. The TPS
function provides a convenient means of
searching the next number by pressing the
FAST FORWARD button when in the
PLAY mode sﬂ that the recorder automati-
cally searches for the next recorded track.

On the right hand side of the lower sec-
tion of the central display are the indicator
lights for Dolby B or Dolby C and the auto
tape selector, which indicates whether nor-
mal gamma ferric oxide, chromium dioxide
or metal tapes have been automaticaily sel-
ected and correctly detected by the internal
electronics. Below this is the display which
indicates whether normal single direction
play has been selected, single pass reverse
play, or multiple continuous reverse play.

On the extreme right hand side of the
front panel is a vertically hinged cover be-
hind which all of the infrequently used con-
trols are located. At the top are the eight
AM/FM tuning controls. Immediately
below these irr the photo diode detector
which receives the remote control signal
when either used remotely, or when the re-
mote control is tucked into its normal stor-

age ‘cubby hole’ immediately below. The
remote control provides buttons for the six
input selector modes, eight station fre-
quency pre-sets and full function controls
for the cassette recorder. These controls
also include a RECORD MUTE button and
a REVERSE mode button by means of
which the three separate modes are
achieved by sequential pressing.

The volume (loudness) is controlled by
two separate up/down switches and last but
not least the remote control transmitter has
an indispensible BATTERY CHECK light.
With the remote control transmitter re-
moved from its cubby hole, an additional
group of supplementary controls is revealed
on the panel immediately behind. These
controls include a LOUDNESS on/off
switch at the top, a set of BASS and
TREBLE slider controls, a MICRO-
PHONE mixing input control on the left, a
BALANCE control on the right and a
LEFT/RIGHT channel VOLUME control
slider switch below.

At the very bottom right hand corner is a
three position selectivity switch for the AM
receiver, a pair of up/down tuning controls
for setting the station frequencies, a Dolby
Out, Dolby B or Dolby C switch. Next is a
memory activation button, an FM mono or
auto position and an FM frequency shift se-
lector which provides 25 kHz steps to facili-
tate selection of FM stations which do not
lie at the normal 50 kHz step frequency pro-
vided by the digital synthesizer.

On the left hand side of the unit are aerial
terminals, behind a necat access cover. This
is normally intended to be used with the in-
ternal FM dipole antenna provid=d, as well
as with the ferrite loop-stick antenna which
neatly clips onto the top of the unit and
plugs into a miniature socket on the rear
panel. >
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AMPLIFIER DATA SHEET
MEASURED PERFORMANCE OF : TECHNICS FM/AM CASSETTE RECEIVER
SA-RI100
SERIAL NO: FAu4L238006
FREQUENCY'RESPONSE (-3dB re | watt):
Tone Controls Centred
Left 16.0 Hz o 27 kHz
Right 16.0 Hz to 29k Hz
SENSITIVITY (for | watt In 8 Ohms):
Left Right
CD Auxiliary 23.2 my 228 my
Video 24.2 m¥ 22.5 mv
Mlcrophene 0.3 mV 0.3mv
Phono m/m 0.4 mV 0.4 mV
OVERLOAD Phono m/m 115 mv 112 my
INPUT IMPEDANCE (@ IkHz): Left Right
CD Auxiliary 33k ohms 33 k ohms
Video 33 k ohms 33 k ohms
Microphone 10 k ohms 10 k ohms
Phono m/m 47 k ohms 47 k ohms
QUTPUT IMPEDANCE {@ IkHz): 185 millichms
NOISE & HUM LEVELS (re | watt in § ohms) :
nput 0.9V €D Amnlllary 72,9 diMLIn) 77,0 d(A)
Input 5 mv Phono m/m 71.3 aB(Lin) 76.0 9B(A)
HARMONIC DISTORTION :
AT RATED POWER OF 1.0 WATTS INTO 8 OHMS
100Hz IkHz 6.3kHz
2nd -84.1 -87.3 -79.3
3rd -32.1 -93.1 -83.2
4th -403.1 -90.¢ -36.3
3th -99.4 -94.2 -
T.H.D. 0.01% 0.006% 0.014%
= dB -79.9 -84.3 -77.2
AT RATED POWER OF 28.0 WATTS INTO 8.0 OHMS
100H2 1kHz 6.3kHz
2nd -79.3 -33.9 ~74,1
3rd -73.3 -83.1 ~72.4
4th -113.3 -96.1 -76.4
3th -93.1 -96.2 -
T.H.D. 0.02u% 0.009% 0.034%
= dB -72.3 -31.0 -69.2
1EC HIGH FREQUENCY TOTAL DIFFERENCE FREQUENCY DISTORTION
8kHz and | 1.93kHz mixed .|
At rated power 0.0072%
At | watt 0.013%
MAXIMUM OUTPUT POWER AT CLIPPING POINT (IHF-A-202}:
(20 mS burst repeated at 500 mS$ intervals) 50.2V p-p
= 39.4 watts
«*. Dynamic Headroom re 23 watts z 1.3 9B
Dates |3th April 1985

Characteristics of the SA-R100 AM/FM stereo cassette receiver.
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On the right hand side of the unit is a
hinged panel witha HEADPHONE socket,
MICROPHONE socket, PHONO synchro-
nization cable intended to be used for auto-
matic recording with Technics turntables,
and RCA sockets for recorder out, CD or
AUXILIARY, VIDEQO, PHONO, and last
but not least, a screwed ground terminal.

On the back of the unit are two pairs of
colour coded speaker lead sockets for one
set of speakers into which bared leads are

20 — ETI June 1985

inserted and the terminals rotated to retain
the wire. The unit also comes with a de-
tached pair of chrome plated tubular steel,
rear mounted supporting brackets (legs) for
positioning the unit with its front sloping on
top of desk or shelf or sideboard. It also
comes with complete hardware for screwing
the unit on the wall.

Specs
All of this is provided in what is an unu-

sually small package with a pair of power
amplifiers rated at 28 watts per channel into
8 ohms.

The unit is designed for vertical mounting
with a very effectively designed thermal dis-
sipation circuit which places the power out-
put stage at the very top of the panel. The
power output stage is a vapour phase-finned
heat tube system. All of the other electron-
ics is neatly mounted on well interconnected
and wired printed circuit boards.
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The objective performance of the unit
was surprising considering the section of the
market for which this unit has been de-
signed. The amplifier produces a frequency
response of 16 Hz to 27 kHz at the —3 dB
points and a power output of 28 watts with
both channels driven for distortion levels of
less than 0.4%. The IEC total difference
frequency distortion measurements reveail
that the distortion at maximum output is
only 0.0072%, which is really excellent.

The tone controls provide 10 dB of boost
and cut at 50 Hz, and 9 dB of boost and
8 dB of cut at 10 kHz.

The phono input signal-to-noise perform-
ance is an excellent 80 dB(A) relative to
0 VU, the auxiliary signal-to-noise input is
77 dB(A) relative to 0 VU. The interchan-
nel crosstalk is better than 63 dB at fre-
quencies up to 3.5 kHz, drooping to a figure
of 45 dB at 20 kHz. The loudness controls
really do work and provide a reasonable

duplication of the equal loudness contours
of the human ear.

Overall, the amplifier’s performance is
particularly good and more than good
enough for the above average hi-fi
enthusiast.

The tuner response is particularly good
with only 0.9 micro volts of signal required
for 26 dB signal-to-noise ratio the fre-
quency response is flat from 20 Hz to
15 kHz within + 1.5 dB. The AM tuner, al- »
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though offering adequate sensitivity and
reasonable selectivity, still provides only a
2 kHz bandwidth at the 6 dB point, which is
neither high fidelity, nor really adequate for
mono reception let alone stereo AM recep-
tion which is now received in Australia.

The cassette player performance on re-
play is particularly good with an effective
+2 to 4 dB frequency response from 18 Hz
to 16 kHz with gamma ferric oxide tape and
22 Hz to 16 kHz record to replay re.ponse
on gamma ferric oxide tape.

Subjective performance

To evaluate the subjective performance, 1
interconnected the unit with the pair of SB-
R100 speakers which were provided with it
(also reviewed in this issue), at the time of
testing. I initially set up the total system on
a bedroom wall (with a volume of 30 m?).

The most important initial response was
the clarity of the audible signal with both
the intended speakers and subsequently
with alternative speakers. The cassette
player in particular provides a quality of sig-
nal with power outputs which are unexpect-
edly loud in a small bedroom. Repeating
the exercise in a larger room (with a volume
of more than 250 m”) did not really change
my subjective impression.

The basic unit has the capacity to deliver
considerable low frequency power even

though the intended speakers are not specif-
ically designed for that purpose. The quality
of the stereo FM signal is excellent and
nearly as good as that provided by the San-
sui model TX tuner, which I used for inter-
comparison. The frequency selection capa-
bilities with eight station pre-sets meets my
current FM and AM station requirements to
a ‘T’ and I believe would prove adequate in
any Australian capital city at this point of
time.

The AM reception, while almost accept-
able, exhibited the time honoured com-
plaint of inadequate bandwidth even though
the sensitivity and selectivity were quite
adequate for local listening purposes.

I connected the unit up to an external CD
player and an external record player and the
overall audible quality was maintained with-
out any significant criticism whatsoever.

The unit offers so many attractive ergo-
nomic design features that it seems hard to
believe that Technics could provide so many
desirable features and with such excellent
performance in one neat, compact and at-
tractive package. This unit has just so much
going for it that it ought to out-sell all its
competitors almost irrespective of its price.
That price however is still sufficiently at-
tractive to make it one of the most desirable
hi-fi systems that I have evaluated in the last
few years. ®
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TRANSFORMER MANUFACTURERS
prvns
POWEH TRANSFORMERS

1VA up to 100VA

fitted with pins for printed
circuit board mounting.
150VA to 250VA

with screw or QC terminals.

Full range of

FLAT MOUNTED
TRANSFORMERS

from as small as

SVA up to 500VA.

'AUDIO MATCHING
TRANSFORMERS
100V line to low

impedance.
Printed Board Mounting also
Screw or Tag Terminals

TOROID WINDINGS for

Filters or Switching Applications.
High Production of Custom
Designs.

Production Capac:ty
always available for winding of
POT CORES

RM CORES

EP CORES

EE, E and U or L CORES
FERRITE AND POWDERED
IRON TOROID WINDINGS A
SPECIALITY.

S eny

FULL RANGE OF STOCK
TRANSFORMERS AVAILABLE
MANUFACTURING FACILITIES
FOR TRANSFORMERS UP TO
35KVA SINGLE OR 3 PHASE.

PLEASE WRITE FOR DETAILS

59¢ MYOORA RD., i

TERREY HILLS. 2034 N.S.W.

OR PHONE (02) 450-2868
(02) 450-2395

Robert Ford & Co. Pty Ltd




—® TYPEFACE LEARNING MODE:
Extra typefaces maybe read by the
OMNI-READER either by downloading
from the computer or by scanning a
new typeface in a pre-set format.

TYPEFACE RECOGNITION:
The OMNI-READER comes pre-pro-
grammed to recognise the most com-
mon typefaces.

MANUAL OPERATION:

Alpha or numeric print is scanned line
by line by moving the reading head
a{ong the text. Capable of scanning
forward or backward — the reading
head can be used to input all or just
selections from the text.

GUIDE RULE:

A specially engineered guide rule
makes text-alignment easy. Because
of the unique clock-track, the reading
head can be moved at varying speeds
and still read the text.

* ® reads the printed word and translates it into an electronic
OM N I R E A D E R signal capable of being recognised and down-loaded into
o most computers or word processors.

Audio Engineers announce a revolution in

taking words from puge to your computer

Speed-reading & input of printed materials for:

® Word Processor Input ® Transferring text between
incompatible computers or WP’s
@ Entering Electronic-Mail Text without re-typing.
@ Storing/Editing documents @® Input datatables or new data
for Electronic Filing. into Spreadsheet/dataBase
programs.

OM N I' R EA D E R attaches through a Serial RS232 interface as easily as a modem.

EXCLUSIVE TO

Audlo Englneers Call (02) 29-6731 to arrange a demonstration
342 Kent St., Sydney 2000 or in W.A. call (09) 361-5954
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“The CD-44 is most probably
the ‘sharpest’ and most marketable
CD player introduced by the Marantz
company. Its major attributes extend
beyond the realm of price as the
designers have aimed at providing a
sophisticated performance which does
not appear to be limited by price.

The frequency accuracy of the
player proved to be outstanding.
The consequent frequency deviation
was only a paltry O.1Hz for the 20kHz
reference signal. The frequency
linearity was 20Hz to 20kHz * 2dB.
That sort of accuracy is not likely to be
improved upon by any other player.

This sort of performance would be
raved about by other manufacturers
and their PR. personnel as state of the
art performance.”

Louis Challis. “Electronics Today
International”. May 1985.

-

STAN CURTIS Rl(uHT'_A-R STAN CURTIS LEFT EAR
“By contrast, the Marantz player

produced asound which wassmoother,

not so torward or bright, and infinitely
more musically convincing.

Many recordings played on the
Marantz exhibited that very
important characteristic of a good
reproducing system - the sound didn't
obviously emanate from two loud-
speakers.

Obviously at this level we are not
talking about a standard of
reproduction that was poor, but of a
ditterence in absolute performance
which made the Marantz preferable.”

Stan Curtis. “Hi-Fi for Pleasure.”

e

TDAVID PRAKEL'S LEFT EAR

DAVID PRAKEL'S RIGHT EAR.

“l have been surprised by the quite
audible difference between CD players
and have already stated a preference for
the sound of the Marantz machine
in terms of its handling of “ambience”
and its sheer unfatiguing listenability.

Other players I've heard in direct
comparisons have shown a bright
veiling effect with more up-front
presentation and a fatiguing quality.



ars as good
experts?

How much of this is down to the To my ears and in my system the
quality of the analogue audio circuitry CD player provided astandard of home
in the players in question, and how replay as good as | have ever used.
much to the 14 versus 16 bit systems, It was found that during the
I'd hate to guess.’ sessions the sound level was very

DavidPrakel. “Hi-FiAnswers,’U.K. high, in fact to the limit of the system,

“Ironically, after all the opulent and yet the sound itself did not appear
lavish and wholly enjoyable CD benad:

launches of the past four years, it was This is a very good sign, afeature

in these Very lOW key Surroundings that familiar to me from my Collection

I cantruly say I first heard the potential of copy master tapes. Moreover, in

of this system. certain respects, the sample

To my ears and those of our programme bettered my master tapes.
Technical Editor, Dave Berriman, it Judging from the advance sample,
was the most convincing and encourag- the Marantz CD has a very bright
ing demonstration to date. future.’

But why should little Marantz get it Martin Colloms. “Hi-Fi for
right where the others have failed? Pleasure,” U.K.
It certainly encouraged many who hlad R ———

come to despair of CD ever attaining
the heights claimed for it.”
DavidPrakel. ““PracticalHi-Fi,” U.K. :

Y 8484 sv
-

o0 Sun 5ess wen sum

For further information contact:
Marantz (Australia) Pty. Limited.
Incorporated in NSW. 19 Chard Road,
Brookvale, NSW, 2100.

lelephone (02) 939 1900 or your
nearest Marantz dealer.

B Y
MARTIN COLLOMS' RIGHT FAR.

T MARIIN COLLOMS LEFT EA]

“Marantz U.K. managed to lend

me a CD player for just a few hours.

eI C:0 000V A
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MORE TRICKS

FROM TECHNICS

— wall-mounting speakers

A speaker system to go with the compact SA-R100
radio/cassette unit, the Technics SB-R100s perform
remarkably. Hanging on the wall they permit a flexibility in
positioning and saving of space that could even do away with

the notorious stereo enhancer!

THE SB-R100 COAXIAL HONEYCOMB
disc speaker system is one of the smallest, if
not flattest, speaker systems available in the
world. The reason (raison d’etre) underly-
ing its design was to provide a wall-mounted
speaker which would match the characteris-
tics of the SA-R100 AM/FM stereo cassette
recorder system. What resulted from the
development was considerably better than
the marketing personnel and design engi-
neers originally envisaged.

I have been aware of the SB-R100s since
I first read their description in a Newsweek
‘new product’ technical release late in 1983.
In the long period that followed, 1 unsuc-
cessfully attempted to obtain a pair for re-
view purposes. During that period however,
I reviewed other Technics speakers, like the
SB3s, which gave excellent performances
and only increased my desire to evaluate the
SB-R100s.

When these speakers finally arrived, they
were accompanied by the SA-R100 system
which was equally interesting and so a
double review resulted.

A unique speaker

The SB-F.100 has been based on a ‘tried
and true’ concept of a dual concentric
loudspeaker system. Thereafter any simil-
arity between this speaker system and any
other speaker system with which you may
desire to compare it becomes highly
questionable.

The central tweeter in this system uses a
honeycomb element with a diameter of
30 mm. This has a protective diaphragm
that looks for all the world like a diaphragm
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from a Bruel & Kjaer laboratory micro-
phone. The reasons for this are not too hard
to find, as the Technics speaker develop-
ment laboratory in Osaka is well equipped
with Bruel & Kjaer microphones which
form the backbone of their measurement
systems.

This choice of configuration is well con-
ceived as it does provide maximum sound
dispersion at high frequencies. Around the
outside of the tweeter is a concentric annu-
lar woofer with inner and outer rolled
flexible terminations. This provides a re-
markably flexible diaphragm system, with
generally low resonance characteristics in
the normal operating range. It is supported
on an annular basket structure which is
shown more clearly in the attached cross
section (Figure 1). Surrounding the woofer
is yet another annular diaphragm with its
own flexible surround. This incorporates
the passive radiator structure which boosts
the low frequency peformance of the basic
two-way speaker system.

The total coaxial structure is supported in
a remarkably rigid ribbed diecast box struc-
ture which contains integral screw fixings
supported on the stiffening ribs. The edge
structure is designed to support the per-
forated black finished front cover as well as
contain all the optional fixings for the sup-
porting brackets and wall brackets. This
unit also incorporates a self-powered pro-
tection circuit to prevent the destruction of
speakers.

The diameter of the woofer is a modest
160 mm which is not much bigger than most
mid-range speakers, while the diameter of

Louis Challis

the tweeter diaphragm is only 35 mm. The
passive radiator has an external diameter of
230 mm and this leaves considerable space
beyond its surround for the speaker cabinet
damping material, which forms an integral
part of the total speaker system design.

The tweeter has a voice coil diameter of
only 19 mm. The woofer voice coil diameter
is a massive 100 mm. With a voice coil
diameter as large as this and a very rigid
structure provided by the honeycomb
speaker diaphragm, low-frequency reso-
nance problems ought to be minimal. This is
exactly what happens. The cabinet stiffness
derived from this unusual configuration as
well as the small dimensions provide the op-
portunity to achieve technical performance
characteristics which are not only unusual
but also impressively good.

The speakers are supplied with an unu-
sual flat ribbon cable which is brown on one
side and light fawn on the other. This is suit-
able to fix to the wall or lay behind your
furniture.

Objective performance

The performance evaluation of this
speaker system in our anechoic room was
done without a backing wall. This revealed
that the frequency performance over the
range of 100 Hz to 20 kHz is positively out-
standing: a frequency variation with less
than £5 dB from 100 Hz to 20 kHz on axis
and still within £6 dB at 30° to the main
axis. These measured responses would be
better with a backing wall behind the speak-
ers; the wall would then extend the lower
end of the frequency response down to a fig-



TECHNICS SB-R100 SPEAKER

SYSTEM
Dimenslons: 315 mm (wide) x 315 mm
(high) x 65 mm (deep)
Weight: 4.5 kg (each)

. - . L These speakers can either be propped up
Manutacturer:  Matsushita Electric Trading somewhere convenient, or hung on the wall with

Co. Ltd., Osaka Japan brackets which fit into the space provided.

RRP: $440 (per pair)
Woofer 0|apmagm
Tweeter voice coil Tweeter diaphragm y uxev eoge
\ T “Gaskel \
Ay Magnetic lud Tstella sl Inner edge Passive vadg;z;e(
\ Tweeter lrame —
3 AN y Drecast cabinet
Taprpe oge
" Damper
\
Drwe cone
Wooter voice coil &L - Y A U X u
I I
Tweeter magnet / Woofer yoke
. = Frame
Tweeter plate Inner edge lrame \_Wooer magnet
e’ yfke \, Wooter piate
Figure 1. Cross-sectional view of the SB-R100 speaker system.
ure of approximately 80 Hz.
One inexplicable characteristic observed | dB 50 T _
on the level recordings was the sharp + - \
change in response observable at 500 Hz. I
presumed that this was the result of some +
form of interaction between the woofer and »
the tweeter but couldn’t actually confirm +
this as the cross-over is supposedly 2 kHz. /
Both speakers exhibited the same problem 30 4 f w_;.
and this also showed up in the decay re- '
sponse spectra. + . '\ ‘l&-
The impact of the design configuration on ! ‘ \\ A m
the impedance curve is rather interesting 20 + ‘
and the unit displays two prominent funda- \ \‘ \ '\
mental resonances at 48 Hz and 110 Hz re- ‘ ,H \\‘ v “ ‘\
- - , \ \\‘
spectively. These have relative sharp ‘Qs ‘
and particularly high impedances. The low- 10 \ \& \
est impedance of the SB-R100 is only 8 \ \\ ‘ "\
ohms and consequently it is possible to par- \\\\ \\ \ \‘\ n \\
g & o -
allel two pairs of the same type or a pair of \\\ A \\\\ \\\‘m\\\\\ ‘.0'.“\
these with other speakers without neces- 20 25 kHz
sarily introducing serious impedance ! ) ]
pr(’;!;llzm:).hase response of the speakers Decay response. Smooth for such a small system. J >
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Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part
thereof be reprinted or incorporated in any
reprint or used in any advertising or promo-
tion without the express written agreement
of the Managing Editor.

MEASURED PERFORMANCE OF : TECHNICS $B-R 100
SERIAL NO: BB4817A163

FREQUENCY RESPONSE : 90 Hz 10 20 kHz +

CROSSOVER FREQUENCY : 2kHz

SENSITIVITY :

(for 96 dB average at Im) 10.1 Vrems, = 12.75 Watts (nominal into 8 Ohms)

Date: 7th April 1985

1 SPEAKER DATA SHEE

HARMONIC DISTORTION : 100Hz 1kHz 6.3kH2
or 96dB at Im

INPUT IMPEDANCE
T

2nd -32.9 -49.7 -38.0 daB
3rd -35.3 ~43.4 -56.3 daB
4th - -63.3 -69.8 daB
Sth -54.3 -64.1 - daB
THD 2.8 0.73 0.20 %

100Hz/7kHz2 4 : |

100Hz 24.0 ohms
IkH2 9.4 ohms
6.3kHz 10.4 ohms
Minimum at 250 Hz 7.6 ohms
Maximum at 120Hz 4.6 ohms

28 — ETI June 1985



Polar response plots. An outstanding
performance 1s marred by asymmetry at low
frequencles.

3 /.
\ 7/
\ / Y
\r//
- L}
X 4 4
. D
e N
{ . u "
{ !
9 } - ,a’:": b
| N |
| /. i

Tone burst response of the Technics SB-
R100 for 90 dB steady state SPL at 1m on
axis. Upper trace is electrical input; lower trace
is loudspeaker output.

100 Hz (20 ms/div)

“
iV
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1 kHz (2 ms/div)

6.3 kHz (0.5 ms/div)

proved to be remarkably smooth and indic-
ative of the extremely stable performance
and almost complete lack of interaction
between the tweeter diaphragm and the
woofer diaphragm. The tone burst spectra
reveal a reasonably stable performance at
100 Hz, excellent performance at 1 kHz
and some traces of carryover in the tail of
the response at 6.3 kHz.

Surprisingly, the polar plots reveal an
unexpected minor degree of asymmetry at
all frequencies, with a low asymmetry at
1 kHz, a slightly greater degree at 3 kHz
and a most significant asymmetry at
6.3 kHz. The bandwidth at 6.3 kHz and
10 kHz is remarkably smooth all the way
out to +30° to the main axis. The response
band is within 3 decibels of 90° at 6.3 kHz
and more than 60° at 10 kHz. This is quite
an outstanding performance and is consid-
erably better than that provided by many

|__SOUND REVIEW |

speakers costing four times the price.

The distortion characteristics of the
speaker are good to excellent at all frequen-
cies above 110 Hz. Only when frequencies
come close to 100 Hz and particularly at
tower frequencies does the distortion
characteristic become significant. This is a
result of the interaction of the high imped-
ances, speaker diaphragm resonances and
extremely small volume of the cabinet.
With an output of 96 dB at 1 m, this distor-
tion is still only 2.8% which is still just ac-
ceptable. At lower frequencies the distor-
tion is much higher and generally unaccept-
able. The droop in output is so great
however, that these distortion products are
almost inaudible in the most ‘real’ signal
content.

The decay response spectra reveal that
with the exception of a very measurable
resonance at 3 kHz, and a further signifi-
cant resonance at 20 kHz, the overall
characteristics are reasonably smooth and
far better than one could reasonably expect
from a loudspeaker system which is so small
(although admittedly not inexpensive).

Subjective performance

The subjective impressions I acquired lis-
tening to these speakers was that they are
good, and in many respects memorable.
With classical music, the performance is a
little crisp, generally clean and normally un-
coloured. When listening to the spoken
voice or singing, the fidelity is particularly
good. However, when listening to most
popular music with significant low fre-
quency output, the low frequency response
is particularly modest and not unlike that
provided by the original Quad Electro-
statics speaker system against which I per-
formed a direct A/B type comparison.

On rock music with considerable low fre-
quency content, the performance was less
than satisfactory particularly at a listening
level in excess of 96 dB where frequency
doubling and significant second and nasty
third order distortion soon become very
evident.

The SB-R100s are not everybody’s ‘cup
of tea’. They ate designed for people who
have no space, no floor and maybe even no
furniture. They are unquestionably the per-
fect bedroom speaker sytem, the perfect
‘waiting room’ speaker system and if they
had a better low frequency response, they
would almost be a perfect monitor system.

Ilike these speakers because of the things
that they do better than other spcakers,
rather than being put off by those aspects of
their performance in which they do not
excel. As a matching system to the SA-R100
they are almost perfect and as a remote
speaker system for an existing hi-fi, a
kitchen speaker system, bathroom speaker
system, patio speaker system or even child’s
room speaker system — they are almost
unbeatable. o
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SIP RESISTORS
Stardard va:ugs

10

6Pin 50¢ 40¢
8 Pin 60¢ 50¢
10 Prr 65¢ 60¢

RELAYS

Masswe 3A connectors
10+

° P.D.T. S14060

$1.20 51 10 $0.90

D.P.D.T. S1406

$1.50 51 40 $1.20
-\

50 K LOG POT

Shaft as ilustrated

19 v

$0.60 S0.55

o)

QUALITY MOMENTARY

RED BODY,
PnT Cat. $11050

$1.40
DT:T Cat. §11052
$1.95 $1.75
ON

ZW*y s1 50 s1 10
4Way $1.60 $1.20
S Way $1.70  $130
7Way 180 $1.40

RELAY AND BASE

Can carry 10A at 28V DC or 5A at
240V AC. Supphies with Chassis
Mounting Socket with sCrew
terminals Great for school profect
and demonstrations, switching DC
power supphes. central circuns and
with contacts parallel up to 20A can
be swilched.
Normaily $8.95

Cal S14074 NOW $6.95

NEW JOINABLE PCB
MOUNTING SCREW
TERMINALS

Less than hall the price of me oAd onest
2Way 1-9

Cat. P10542 S0.50 50.40
3 Way
Cat. P10543 $0.75 $0.65

(please note these are the new blue ones

ENCLOSED ROTARY
SWITCHES AT SPECIAL
PRICES!!

9 10+
$1.20 $1.00
=
m——
CRYSTALS SPECIALS

Pnime Spec’s We just have too
many in stock!

3.5795MHz 14.318MHz
4.00 MHz 1800 MHz
4.1934 MHz 200 MHz

All 52.50 each!

10 or more $2 each!

CONNECTORS!

-
-

SOLDER CENTRONICS
PLUGS

Unreal price for absolme top quamy

Normally $14.95 (Our of

charge up 10 >|9 95).
9

$6.50 §5.95

$4.95

36 WAY CENTRONICS

CRIMP PLUG

Cat. P12200

19 0-99 100
$7.95 $7.50 $7.25

CANNON TYPE AUDIO
CONNECTIONS

We've sold 1000 8 because of their

grgal ;lalue‘ y i
n hne male 1-! >
Cal. P10%60 S1 98 s1.3o
3 Pin chassis maje

Cat P10962 $1.90 §$1.80
3 Pinline lemale
Cat P10964 S$2.50 $2.10
3 Pin chassss lel a e

at. P10966 $2.20

RS232 & ‘D’ TYPE

CONNECTORS

PART DESCRIPTION CAT. No
1-9 104

DE 9P  9PinFemale  P10880
$1.75 $1.60
DE 98 9 Pin Male P10881
$2.25 $2.45
DE 9C 9 Pin Cover P10992
$2.55 $2.45
DA 15P 15 Pin Male P10894
$2.10 $1.95
DA 155 15 Pin Female 'P10895
$2.25 s2.10
DA 15C 15 Pin Cover  P10892
$1.15 $1.05
DB 25F 25 PinMale  P10900
$2.95 $2.80
DB 258 25 Pin Female P10901
$3.45 $3.30
DB 25C  25Pwn Cover P10902
$1.20 $1.10

PROFESSIONAL SERIES
RACK MOUNTING

CABINETS

These beautitully cratted rack
cabinet boxes will give your
equipment a real Vst class appear.
ance

All alumirum gonstruchion
Removeable top and bottom
panels.

All dimensioning conforms o the
International Standard.

@ Natural or black fimsh

e Venbialted hd

@ Deluxe brushed finish anodised

front panel,
1-4 S+

H1040t Natural  $49.50 $43.50
H10402Natural  $55.50 $49.50
H10403Natural  $62.50 $55.50
H10411Black $49.50 $43.50
H104128lack $55.50 $49.50
H10413Black $62.50 $55.50

NEW SLOPING CASES
Piastc with metal front panel
available in two sizes

Cat. H10450 190x120mm $9.95
Cat, H10455 256x185mm $17.95
{measurements are approx. only)

ECONOMY 19" RACK CASE
Tremendous Value! Dimensions
W4B0xH 134 xD 250mm
Cat. H10400 1-9

$34.95 529 50

TOOLS OF
TRADE!

I-—n

DIGITAL MULTIMETER

YFE YF1100 FEATURES
Large easy to read 3'2 digit
display

® Facilities for ransistor and
diode testing

@ Clearly laid out front panel

® 10A DC AC range

® Priced 10 undersetl the others

Car. Q16025 $69.50

- o
a
(SNt ] . Y1
LOGIC PROBE 3800A
Features 20MHZ memory. TTU/

CMOS operation Normally $29.50
Cat. Q11272
1

$23.50 $19.50

UNIVERSAL SOLDERING
IRON STAND
Cat. T11302

$5.95 slashed to $3.95

2K OHM MULTI METER

11 Ran, pockel size.
SPECFICATIONS

11 RANGES

OC VOLTAGE o |o 50-250-1000
volts 2000 ohm

AC VOLTAGE 0-10 50-250-1000
volts 2000 ohms#

DECIBELS: -10 lo + 22dB n four

OQ?AETER 0-10 kohms . 0-1

mega-ohm:
DCCURRENT 1-100m
Normally $14.95 NOW $9.95

MICRON SOLDERING
240V, 30 W general purpose fof
electrnical and electronic soldering

Cat T12a30 ONLY $10.95

WE HAVE DONE IT
AGAIN!!

New multimeter at unbeatable
value for under $451 The new
YU-FONG YFE-1030C features:
® Large 312 digit display (/2

nch high)

@ Autopolamy. display for
Negative input

@ High over-load protection for
all ranges

® Over-load display highest
figure 17 alone glows

® Power coﬂsumpuon 20mw
appto

Cat $49.95

IC's GALORE!

IC SPECIALS'
4116 sv 80

RECHARGEABLE 12v
GELL BATTERIES
Leakproof and i 3 convenient
sizes. these long service fite
batteries are «deal for burgular
systems. emergency hghling or as a
computer backup power supply.
Ideal for many power needs.

Cat. S15029 12V 12 AH $17.95
Cat 515031 12v 2,6 AH $39.50

Cal. S15031 12v 4.5 AH $49.95

NICAD BATTERIES

Save on carbon battenes with these
Appolon Nickel cadmiums
chhavgeable up 1o 1000 times!

14 10

Cat S1 AAS00 MA
$2.45 $2.25
Cat S15021 C1.8 AH
$4.95 $3.95
Cat S150 D4 AH
$7.95 $6.95

i

“‘{\lll‘

SWITCH MODE

POWER SUPPLY
DC4+5Vat3A +12Vat 1A

DC 5V at 200mA 12V at 500mA
Dimensions: L250 x W90 x H55mm
$89

BRAND NEW FANS

Not notsy pulloutst Stacks of uses in,
power amps, computers. hotspot
cooimg evc Anywhere you need

ple: \7

240 45'3 Cat. T12461 $10.95

115V 458" Cat. T12463 $10.95
240V 32" Cat. T12465 $10.95
115V 312" Cat T12467 $10.95
10 Fans (mixed) less 10%

"

KEY SWITCP&ES
1.4

at 512500 $4.95 S3.95
et -
— -—
U.V. TUBES
Fus tandard 15W flouro holder
elc. As fo ET

e
Erasing Kit
NARNING. Do not look directly into

JV Tube
Cat. H28600 $24.95
deenng by mail pleg e include

special” pack:

TELEVISION
ACCESSORIES!

an extra $2 lor

o
&

R 4
HYBIRD SPLITTERS
2 Way
®in
® 5
® s
eVSWI
Cat L1131 $3.95
4 way
.
.
.
eVSWI

$5.95

300 OHM COUPLERS

$2.85
$4.90

4Set

METAL CO-AXIAL

CONNECTORS

Plug $0.95
. $0.95

UHF/VHF/FM ANTENNA

Frequency

M
Impendance
Element: VHF 4
Gain (dB):
ar L $39.50
;;_ ~—
= N g
( \ '\‘ y
=D
CONNECTOR CORDS

For TVAVTR (using cord 3C-2V)

2.5m long.
Male 1o Female $2.95

Male to Female 8295

MATCHING BALUN
TRANSFORMER
F

MATCHING BALUN
TRANSFORMER

75/300 Ohm Type

3 $6.95

CIRCUIT
EQUIPMENT!

$100 PROTOCARDS
SAVE $20

Horlzontal Buss

$19.50
8
Fdinterny $19.50
Pad Pev Nole
$19.50

a

w—
NEGATIVE & POSITIVE
CIRCUIT RESIST

Make your own prese:

Boards POSITIBE Ph SIST
using 11 ear
5 0 500 sq cm
0 2

Cat $6.95
DEVELOPER: 7

m h 1

s " s3.28

NEGATIVE PHOTO RESIST fo

. 1
sq cn

at 8 $5.45
DEVELOPER S00mI bottle enough
mplemen '\1 ml of resist
d
Cat $8.50

ETCHANT: 400gms of 1

"pes %5

FULL STRENGTH
FERRIC CHLORIDE
1-9 10

$1.95
$2.95
$4.95

250m|
500mi
1ire

1.75
$2.50
4.50
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SECURITY
EQUIPMENT!

LOCAL BURGULAR
ALARM CONTROL

PANEL

The odds against you are

climbing and prevention Is better

man cure!

Adjustable exitentry time Celay

and alarm time (avoids

unnecessary noise potlution)

12V D.C. 1 5A

Prows:on tor battery back-up.

Tamper switch

Opthonal outputs: Sirens, bells

ticodhghis, automatic diailers,

tape recordings, closed circurt

TV. etc.

® Accepts N.C. and N.O.
detectors such as infrared
microwave, ultrasonic, wireless,
vibration sensor, magnetic
switch, door mat, smoke
detector.glass breakage sensor

panic button etc
Cat. S15051 $99.95

ULTRASONIC
BURGULAR ALARM

® Easy to instalt

® Connect with magnefic swiich
infrared detector, elc

® Equip with homspeake
och<w-'ch flashhght, closed
circy

L ] Hechar%eable battery circuit
with r arc\n indicator L.E.D.

Jveakaown indicator

L it i
Car 150k e nealgg o5

O

GLASS BREAKAGE
DETECTOR

Adjusiabie for closed circuit of open
circun type glass. Instructions

Suf

™~

Cal. 1 $3.95

@

HORN SIREN

12vDC. 8w

Cat. C12012 1-9 10
$14.95 $13.95

i

ULTRASONIC MOTION
DETECTOR

A compact design that can be

used with virtually any alarm system
which has an input for N.C. or N.O.
exiernal sensor. Coverage 1s
approximately 110 degree angle
and up to 8 metres, Comes with
detailed instructions
Cat. $15033

.

$39.95

MOUNTING BRACKET

For above Ultrasonic Alarm and

features ball pivot for horzontal ang

verical adyusiment
at. S1 3

$11.95

VIDEO
ACCESSORIES!

TDK VIDEO TAPES
AT BARGAIN PRICES!

$12.50

E|20 $12.50

Et80 $11.80

E240 $22.40

BETA. L250 $13.50
LS00 $14.40

L750 $17.50

VDK1 VIDEO
DUBBING KIT

For Europpean and Japanese

machines

Contains:

Audio/Video: 6 pin DIN plug 10 6 pn

DIN piug 1.5 metres.

Audio/Video: 6 pin DIN sockt to

b} Video: RCA plug {b) Audio: 5 pin
IN plug. (Both t6cm in length)

Video: 1 each piug adaptor (PA21

RCA socke! 10 PL259 plug (PA23

RCA socket 1o BNC plug

Audio: 5 pin DIN socket to 2 RCA

plugs 16cm length 2 piug adaptors

{PA60) RCA socket to 3 5mm phone

piug

Cat $16.95

AUDIO
PRODUCTS!

SUPER HORN

® Wide dispersion tweets
handies up to 100W.

® Sensativity: 1059B/0.5

® Frequency Reponse: 3kHz
30kHz

@ Impedance: 8 OHMS

® Size: 145x54mm

Cat. C12102 $12.95

PHILIPS SPEAKERS
You don't have to “imagine” Philips
uality at these prices'
12030 AD01610 T8

$12.95
Cat. C12040 AD02160 SO8

$34.95
Cal. C12045 AD70620 M

$49.00
Cat, C12050 AD12550 W

$79.00

JOYSTICKS!

CENTRE RETURN

£ 3

P.A. SPEAKERS

Low dual cone, wide range,
200mm (8in.). Ideal for public
address, background music

etc. Tremendous Value at these

Cal C12000 1-9
$595 $4.95

Would you like a quality
sound system in your car?
..at an affordable price ?!!
Rod Inng Elecironics now sell
quality Ferns sound systems (A
brand everyone knows and lrusts.
Prnices start from a very aftordable
$55 95. Fee! free to call i for a
personal demonsiration at edher of
our Iwo stores
FERRIS 1600: AMFM Manual Car
Radio, Integrated Circut, Automatic
Dval Pol,
FERRIS JM 700° AMFMMPX
RagoiAuto Reverse Cassefte Stereo
with Lock-n F Forward and LOC/DX
Switch, Output 7 Watts per Channel,
Balance and Tone Controts Overall
Dsmensions 162{Wixt1 Jnd 4mm]
FERRIS JMPA 600B: Auto Reverse
Stereo Cassefte Player with AMFMMPX
Electronic Scanming Digital Radko and
Drgtal 12 Hour Clock 12 Station Memory
Meta!/Novmal Tape Swncn BWBW Max
Local/DX Switch, FM Interterence
Absordt t.

FERRIS FA 1004: 10 Level Graphc
Equaliser Ampiher with LED read-out on
;,hamels Fader Control, 20W20W
4 speaker Winng

FERRIS FA 104: High Power Module. up
10 tour times your s all Ferns.
Normal Power Sets and most other Car
Stereo Units with Normal IC Outpu
FERRIS F7 55X: Fiush Mount 4-8 OHM
50z. Dual Cone, S Watts NOM 10 Wafts
Masx_ Mesh (
FERRIS TRI-510: S
Flush Mount, 4 OHM. 10 0z.. Triania
Theee Way. 67/2 inch Diameter. Mesh
Grille 40 Watts Max

JOYSTICK
Features 2x 150K pots. k hatt
40mm with 25mm contr
Bonus d offset tesiure on
Cat )113637 9

$9.95 $8 95

JOYSTICK FOR APPLE
Ideal for games or word
ssing Fits most 6502
npatible ” computers.
Cat. C14200 §27.95

COMPUTER
ACCESSORIES!

Ut

COMPUTER PAPER

Top quality at a very aMordable price
Blank 11 x 912 g 000 shee!
quality 60 gsm bond paper

Cat C21001 $29.50

RITRON (ZETA)
DATASETTE

For data loading and saving. this
Micron Datasefte suits mos| home
computers and teatures 1

counter, monitor tunction for audo
venfication and shide volume control

o Lo $29.95

=

RITRON 2

Stylish swavel base monitor
avahable n amber or green.
1

-9 10 100
Green Cat. X14500
$215 §205
Amber Cat. X14500
s$219 $205

—*5105““

RITRON MULT!

PURPOSE MODEM

Our New RITRON Multi Purpose
Modem has arrived and has all the
standards you require

Just check the Ritron’s lealures

© CCITT V21 300 Buad Full duplex
® CCITT V23 1200/7!

® Bell 103 300 Full duple

* Bell 202 1200 Halt duplex

® Auto answer. aulo disconnect
Telecom Approval No. C84/37/1134

$399

-

1

RITEMAN INFO RUNNER
An excrin, ng new printer from the
experts “Riternan”. This compact
stylish printer performs like pv-nlevs
twice lts’ price and size

dot resolulion graphics 'Uc'ornnrlnon

feed. 10” paper.
$459

M4851

Simbine 54" disk drive Double
sided. double density 500K
unformatted, 40 tr;
band drive system,
Cat. C11901
Case & Power Supply 10 sun

Cat. X11011 $89

/side. Steel

TELECOMMUNICATION
PLUG TO 2 SOCKETS.
tdeal tor modem connections

Cat. Y16014 $12.95

DB

READY MADE CABLES

Senal 10 Senal

Cat P19011 $18.95
Parallel cen ronIcs
Cat. P19013 $23.95

—
'IBM* COMPATIBLE
COMPUTER

$2,450

lncludlng Taxl

BM 15 @ regrster *

CHEAP DISKS!

DISKS GALORE!!

All prices lor boxes of 10

Single disks 10% extra.
SPECIALS!

MD525-01 §/S D D Cat 12501 529.50
MD550-01 D'S D'D Cat C12504 $39.50

Head Cleaners

C125515" Head Cleane $10.50
C128518° Head Cleaner $11.50
VALUELIFE
21 S/S D $22.95
C1 .-zb DS D $29.95
8" Verbatim
C12800FD32-1000S/SS0  $39.50
C12801FD32-8000S:5D0  $49.50
C12802FD32-9000 /SO $49.50
C12803FD34-1000S/SDD  $49.50
2804 FD34-8000SSDD  $55.50
C12805FD10-4008 /SSD  $59.50
C12806FD10-4015D/SSD  $64.50
C12807 FD10-40260/SS'D  $64.50
) $69.00
C 12809 FF34-2000 SD $69.00

)
12810 DD32-4000 0/S DD
C12811DD34-4001 D'SO/D  $52.50
C12812DD34-4008 D/S D/D
C12813DD34-40150°S O/0
C12814 DD34-4026 D

5%a" Verbatim Disks
5 year Dataijife guarantee
»{Bsgsm

MD525-10
S/S DIt

MD525-16

MD550-01

MDS57-16 $59.50
o

E——

XIDEX DISKS

1-9 0
Box 0S5.S5.0.D Car C1240
$34.50 §29.50
Bo1 of at C12410
$44.50 $39.50

DISK STORAGE BOXES
Ethcient and practical. these disk
slorage'boxes protect your disks
ng damaged or los!
50's.Features smoked plastic cover
with prowislon for a lock High impact

ABS plashc base
—al. C1602 $26.50
50" s.Fnamves smoked plashc
cover, Dvided into 10 sections
each fan elevates the disks for eas
identification and access
$34.50

Cat C16050

P
BLANK DATA
CASSETTES _
gs out the best i any micro
D114t
1.9 10-99
$1.50 $1.40 $1.20

SWIVEL BASE

Makes life easier, normally

(s:zag. 5811100 $27.50

PUBLICATIONS!

Inside CP/M
by Davd E Cortesi
The compiete Home
Video Book Vol.2 $25.95

The Roboﬁcl Primer $17.95
by Robert A. Ulirich

$41.95

ROD IRVING ELECTRONICS
425 High Street,
NORTHCOTE, 3070
VICTORIA, AUSTRALIA
Phone [03) 489 8866
TELEX: AA 38897
48-50 A'Beckett Street,
MELBOURNE, 3000
VICTORIA, AUSTRALIA
Ph.[03) 663 6151

Mail Order and
correspondance:
P.O.BOX 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03} 481 1436

POSTAGE RATES

$1-59.99 ...... $2.00
$10-524.99 . ... $3.00
$25-549.99 . ... 54.00
$50-599.99 . ... $5.00
$100-199 ...... $7.50
$200-5499 .... $10.00
$500 plus . ... $12.50

This is for basic postage
onty, Comet Road freight,
bulky and fraglie items
will be charged at
ditferent rates.

“ Ip-—fa« VISA
|

and ommisions excepied




SIGHT AND SOUND

All in one
video-audio
disc player

Pioneer in Japan has recently issued a formidable challenge to
Philips with the release of an optical videodisc player which
can also play digital audio discs.

Philips’ Laservision discs are
30 cm in diameter while the
audio discs are only 12 cm, and
the two are played at different
speeds. Pioneer’s new player has
two motors and the player
switches between them so that
both video and audio discs can
be played

Pioneer also had to come up
with a system to modify the laser

focus for the different discs,
since the set standard for video
was a double-sided disc slightly
over 2.5 mm and for audio, a
single sided disc of 1.2 mm
thickness. The company solved
the problem by using a servo
control system that refocuses the
optics according to the type of
disc being played.

Teac’s latest amplifier is labelled
the A-919. Rated output power
is 110 watts per channel using
“phase inverted drive” circuitry
to amplify left and right chan-
nels, out of phase. The theory
behind this is to provide a more
stable power supply and main-
tain transient response.

The amplifier has facilities for
nine audio inputs (naturally in-

€ T AC T AC

Latest Teac amp

cluding CD) and (in the interests
of limited lifespan) permits
you to record from one source
wlhile listening to another. As an
extra it also has a built in MC
cartridge amplifier.

For further information con-
tact Teac, 115 Whiteman St, Sth
Melbourne, Vic 3205. (03)699-
6000.

New VHS video system

The latest offering from JIVCis a
new component video system
which provides both portable
recording facilities and at-home
broadcast reception. A ‘mix-
n-match’ system, it may well
provide a solution to choosing
between a home deck VCR and
a portable.

The new system consists of a
HR-SIOEA video cassette re-
corder and matching TU-SIOEA
tuner adapter. Used together,
these matching components give
complete broadcast reception
and time-shift viewing capabil-
ity. To record live action, it's
simply a case of removing the
tuner and adding a video camera
(all JVC models are compat-
ible!).

Weighing only 2.4 kg and just
8 cm high, the HR-SIOEA re-
corder is one of the lightest and
smallest VHS models on the
market for full-sized cassettes. It
allows 4 hours of recording on a
single E-240 cassette

The TU-SIOEA voltage syn-
thesizer tuner can be preset to
16 channels and has a built-in
14-day/8-event timer. A protec-
tive flap conceals the keyboard,
giving a sleeker appearance.
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There are no unsightly cables
connecting the recorder and
tuner. These components simply
slide out of their cordless, direct
contact electrical connection in
one smooth motion.

Other features of the compo-
nent system include a dubbing
connector, earphone and micro-
phone jacks, audio dubbing
facilities, automatic backspace
editing, direct playback, three-
way power supply, two-way
shuttle search, full function
wireless remote control, elec-
tronic tuning (both manual and
automatic) and stilt frame,
frame advance and even reverse~
normal speed playback. Ad-
vanced post production editing
and audio dub features which
allow the user to give the record-
ing a professional touch are also
incorporated. A full range of ac-
cessories is available.

The recommended retail price
for this new video system is
$1.899 which includes a carry
bag and two batteries.

For further information, con-
tact Anthony Toope, Hagemeyer

(Australasia) B.V., 5-7 Garema
Circuit, Kingsgrove NSW 2208.
(02)750-3777.

AKAI VCR

WITRICTVE WONTOR SYRTEM
e -
—

AKAI Australia has incorpo-
rated a number of important de-
sign changes in its latest VS-303
video cassette recorder, which
replaces the VS-3EA model.

Following current market
trends, this new VCR is a slim-
line model, 99 mm high, and is
compatible with all AKATI’s cur-
rent hi-fi range and therefore
suited to a visual integration
unit. It has a full function infra-
red remote control that can even
be used to change channels on
the TV set.

In common with all other
Akai VCRs, the VS-303 features
an exclusive on-screen instruc-
tion system which displays alt
operating instructions. The in-
teractive monitor system s
slightly changed from those of
previous models and now incor-
porates an am/pm clock. An-
other change is the incorpora-
tion of a 16-channel preset
tuner, which is easy to operate
and error free.

The VS-303 is built on a new
chassis designed for simpler ser-
vice and incorporates a silent
mechanism so that loading and
unloading a tape is no longer ac-
companied by the usual mechan-
ical groans.

Another innovation is a tape
view system that allows the user
to actually see the tape inside
the machine, thus eliminating
the frustrating guesswork as to
how much recording time is left.

This new model also features
improved picture quality in nor-
mal playback and in noiseless
still picture functions, a quick
finder with fixed noise bars,
sharpness control located on
front panel, auto ‘0" stop and
auto-rewind, auto-editing, a
4-programme, 28-day timer
and sleep timer.

The VS-303 is covered by
Akai’s three-year warranty and
sells for a recommended retail
price of $729.



Light
compact
video

At only 720 g the Konica CV is
light and easy to use. It has a
minimum of controls to leave
hands and concentration free for
more important things like aim-
ing, focusing and shooting.

The camera features zoom
control, automatic iris system to
set exposure, high sensitivity
Vo-inch new Cosvicon pickup
tybe with f 1.5 Konica Hexanon
lens. The colour temperature
compensation control combines
several settings into a single
operation to avoid worrying
about white balance and other
adjustments.

As well as these features the
Konica includes a unidirectional
microphone, and an electronic
viewfinder on a l-inch (diago-
nal) black and white picture
tube.

Sleek video

Following successful sales of the
NV-600A VTR, National has in-
troduced a slimmer, sleeker ver-
sion with the feature packed
NV-450A.

Its three-video-head System
provides special playback func-
tions such as playback with re-
duced noise and jitter, and still
advance. A slow motion effect is
obtainable also (1/6 normal
playback speed) by keeping the
Still Advance button depressed.

For the opposite effect, cue
and review operate at five times
normal playback speed.

The NV-450A is equipped
with a 27-mode infrared remote
control and has a large fluores-
cent multi-function  display
panel which gives instantancous
confirmation of every actiyated
function at a quick glance.

Other features include a 14-
day programmable timer, one-
touch timer recording 'with
stand-by function for deferred
OTR start; auto-rewind  and
memory function.

For more information cofitact
National Panasonic, 99 Epping
Rd, North Ryde NSW 2113.

Hi-tech decks

Latest additions to the TEAC Australia lineup are the R-555
and R-666X Auto Reverse Stereo Cassette Decks, retailing at
around $449 and $549 respectively. The makers claim the
auto-reverse mechanism of these models is near perfect and
music loss is imperceptible when the tape reverses direction.

Korean VCRs for US

The first Korean VCRs have just hit the United States. Three
companies are involved — the Gold Star Company, the Sam-
sung Electronics Corporation and the Dae Woo Company —
and orders could total 300,000 units this year. The Korean
VCRs are aimed at the low end of the market and priced at
approximately 5-10% below comparable Japanese models —
a point of interest as this new market initiative follows the re-
cent termination of licensing agreements with Japanese manu-
facturers which had prohibited the Koreans from export sales.

New AKAI colour TV
AKAI's move into colour TV gains force with the release of
the new CTK-201 48 cm model. Featuring VCR stereo com-
patibility and automatic fine tuning, it joins the CTK-141
34 cm model in the range.

Hi-fi VCR

The latest in hi-fi VCRs comes from NEC, with the release of
the N89SEA model which incorporates a host of advanced hi-
tech electronic features. Product manager John Hurley prom-
ises “audio sound quality similar to a CD player”.

Audiosound stereo simulator

Audiosound Laboratories of Curl Curl, NSW offer “an excel-
lent spatial stereo effect” with its SS-2 Linear Frequency
Stereo Simulator. It has none of the problems associated with
either comb-filter types or highly complicated units.

International video contest

Entries are now being received for the 8th annual Tokyo
Video Festival contest, which runs until September 10.
Competition details are available from any office of this year’s
festival sponsor, JVC, or by writing to Anthony Toope, Hage-
meyer (Australasia), B.V., 5-7 Garema Circuit, Kingsgrove,
NSW 2208.

Audio tapes

New 10 the audio tape market comes the Goldring UD (ultra
dynamic) cassette range from Goldring Audio Industries. The
range includes three different types of tape: the UDC 10 and
UDC 20 for home computer use; the UDC 30, 45, 60, 90 and
120 for hi-fi recording; and a head cleaning tape. Prices are
moderate — RRP for the UDC 90 is $2.95.

LaserVision for China

Philips has received a $A 148 LaserVision order from the Mu-
nicipal Government of Shenzhen in the People’s Republic of
China. A basic contract has been signed for the supply of both
LaserVision players and equipment to enable them to be
assembled in China.

Compact cassette

A new direction for features in portable equipment? Sony’s
CFD-5 radio-cassette player, just released on the Japanese
market, comes complete with a compact digital audio disk
player — the small D-50 introduced at the Japan Electronics
Show last October. An export version will be ready for the
United States later this year.

ET! June 1985 — 33




SIGHT AND SOUND

J-Compo 51 jacket size stereo component system

The Teac J-Comp 51 stereo
component system features the
following discrete systems:
AsJ51 dc integrated stereo
amplifier with 30 W/Ch rated
output  power, electrically
controlled volume buttons; tone
control mode select with a visual
display, and mic  mixing

capability.

The T-J51 AM/FM stereo
tuner with microcomputer con-
trolled quartz PLL (phase
locked loop) tuning; random !
preset station memory (up to 16
AM/FM stations); and two co-
lour fluorescent preset channel
and frequency display.

The W-J51 stereo double cas-
sette deck featuring dolby B-C
noise reduction; high speed dub-
bing function; continuous dou-
ble-deck playback; line/mic and

tape mixing recording capabil-
ity; and two dc servo motors.
The P-J51 fuily automatic
turntable with linear tracking
tone arm; non-contact opto-
electronics tracking error detec-

tor; non-contact automatic disc
size and speed detector; and
program repeat function,

The S-J51 two-way speaker
system which comes in a bass-
reflex bookshelf type enclosure

with a 16 cm cone type woofer
and 5 cm cone type tweeter; and
crossover frequency of 8500 Hz.
Its input power is 30 W (nomi-
nal), 60 W (maximum music sig-
nal peak).

For further information con-
tact Teac Corp, 115 Whiteman
St, South Melbourne, Vic 3205.
(03)699-6000.

computer?

Here’s a magazine that’s
sure to help you!

We aim to provide you with the information you'll need
to compare, evaluate — and make the right decision on
which computer is right for you.

We've collected a wealth of articles, written by rank
beginners as well as those deeply experienced in the
computer industry. All of them have gone through the
drama of buying a personal computer ... and they'll
share their experiences with you.

Available at your newsagent now

only $4.50

The soft look KP2950

. -

Pioneer has relcased a new ‘soft
face’ design technology car
stereo with the KP2950 AM/FM
stereo radio cassette
combination,

At its recommended retail
price of $179, the KP2950 has a
front-DIN or ‘soft-face’ car sys-
tem which uses buttons and
flush controls instead of shafts.

The unit also features five pre-
set tuning buttons for the tuner
section, while the tape player
alerts the user at tape end with

an LED indicator.

Radio reception is protected
from pulse noisc interference by
the inclusion of Pioneer’s own
PNS synthesizer circuit.

The KP2950 has been de-
signed for easy-fitting into all
popular modern cars and wiil
play through a wide range of
Pioneer speakers.

For  further information.
please contact Pioneer on
(03)580-9911.



Sharp

video
camera

Sharp’s new XC-78 is designed
to appeal to those who produce
professional  videotapes. A
switch operation allows titles or
dates to be imposed (up to 48
characters in length), while it
features half-inch  Newvicon
pickup tube and the f 1.2 lens al-
lows pictures to be taken in as
little as 10 lux.

The camera also includes auto
focus, switches to adjust white
balance and a tint control knob.

'Perth Electronics show

The Perth Electronics show
starts at the end of next month.
The organizer’s expectations
have it that there will be as many

follows the major Chicago Con-
sumer Electronics Show, visitors
can expect a few first time Aus-
tralian releases.

as $100,000 v.isilors this year. For travel arrangements
As this major Australian con- contact Jebsens Travel (02) 922-
sumer electronics show closely 4300.

ACOUSTIC CALIBRATION

SR T— |

Easy operation video from
National

The new National VTR NV-
250A is designed with a three
video head system offering
still/still advance and still play-
back functions to stop the pic-
ture. It is noiseless and jitter
free. Slow motion effects are ob-
tainable by holding down the
still advance.

Other features include 16-sta-

tion quartz synthesizer tuning,
picture sharpness control, auto
rewind and memory function
and cue/review at five times nor-
mal speed.

For further information con-
tact National Panasonic, 99 Ep-
ping Rd, North Ryde, NSW
2113. (02)887-5315.

Perreaux Tone Control

For those people with Perreaux
pre-amps and power amps who
want a tone control, Perreaux
has released the T2 dual channel
tone control unit. Specs for this
unit include 20 Hz to 20 kHz
distortion at maximum output
with centred tone controls;
THD 0.002% at 1 kHz rising to
0.009% at 20 Hz to 20 kHz; less

than 100 dB noise; and &) dB
channel separation at 20 Hz to
20 kHz.

The unit comes with a clais A
mosfet headphone amplifier.

For further information con-
tact Eurovox, 70 Princes High-
way, Arncliffe, NSW 2205. [(02)
597-6611.

LABORATORIES

' | WE HAVE MOVED!!

l

| New laboratory at
| 27 ROSELLA STREET, DONCASTER EAST

An Independent Laboratory

SPECIALISING IN TESTING OF —
Microphones, sound level meters, filters,
acoustic calibrators, measuring amplifiers.

ENTERTAINMENT EQUIPMENT
Tape recorders, turntables. pickups,
amplifiers, loudspeakers.

SOUND SURVEYS
Environmental and Industrial

| Contact our qualified engineering staff

for details

Sound reasoning for sound analysis

ACOUSTIC CAL LABS—A Division of
Assoclated Calibration Lab. Pty. Ltd.

=
| Phone: (03) 842 8822

N\
N
Telex AA35011

Registered by National Association of Testing Authorities
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JAYCAR - YOUR No.1 STORE FOR GREAT

Because of the devalued Australian Dollar we have sourced some Aussie manufactured items that are outstanding
value for money! Check the *’Aussie Made’’ logo in our ads for locally made goods at great prices! Remember!
Aussie made goods means your precious dollar stays here!

\

A

JAYCAR JVE-1 VIDEO
DETAIL ENHANCER

(For technical details see page 15 of our catalogue or send SAE)
This {s made in Australia exclusively for Jaycar. [t was designed ata

%’ (Emm) BRASS

Clearance Spacers
Bulk packs - from as low as 6¢ each!

N
=

We are pleased to announce that we are having these MADE IN
AUSTRALIA They are high quality. natural brass finlsh and will
allow a 4BA screw 1o pass through with clearance. They are %4 dla

well-known Australlan University. It was designed with Australian
standard video systems in mind and beats the pants off some

oo

o8¢ oo op Do oF oo 0O OO

AT LAST! An Economical
RACK CABINET
MOUNTING SYSTEM!!

This fully Australian-made product we believe will become one of
our hottest selling tems!
It has taken an Aussie manufacturer to come up with the worid's
first low cost rack mountin; S system especially for the budget-
conscious home constructo:
The rack mounting system basically consists of speclally designed
aluminium-extruded frames Moulded plastic comer and feet
pieces connect the extrusions together to form a rigid frame. No
spanners. screwdrivers are needed but the use of a rubber or
wooden mallet Is advised to securely fit together the self-aligning
pieces. When assembled the frame can be further strengthened
with pop rivets. The system is supplied in knocked-down (kit} form
to keep costs and freight down. Assembly takes around 20
minutes and instructions are supplied. In keeping with the low-
cost philosophy. side and top panels are not included. Any
reasonably competent reader should be able to fashion wooden
or metal panels to suit (Edge finish is not necessary as the panels
recess Into the frame). Jaycar will have speclal side panel sets
available shortly however. Please watch our ads for further details.
THE RACK IS AVAILABLE IN 3 SIZES
6, 12 and 18 rack unit
{One rack unit is 44.5mm or 1347)
Each kit comprises: % 12 frame pieces, including 2 pleces with
pre-punched holes for front panel mounting. Natural anodised
finish. (You can use the rack back-to-ffont to mount non-standard
racks). % 4 top comers (black) % 4 bottom corners (black) # 4 x
clip-in M-6 nuts (for mounting your equipment) % 4 x M-6 Phillips
head mounting screws W easy to follow Instructions
But the best part about this exciting concept is TMIE PRICE!

ONLY

ca HR5310 6 RACK FRAME $ 99

ca. HR5320 12 RACK FRAME $119

caL HR5330 18 RACK FRAME $139
Extra M- 6 captive nuts (Pack of 12)

| HP.0640 $B.95
Extra M-6 x 16mm plated Phillips head mounting screws

(pack of 12)
Ca. HPO645 $2.95
AVTEK MULTIMODEMS
State-of the-art multimodem - has the following data standards CCITT

V.21 & V23, BELL 103 & 202 - Data rates 300, 600 & 1200 BPS
Baclward channel 75 BPS in conjunction with 1200 BPS Computer

("GREAT NEW

expensive Imports!

(Power adaptor Cat. MP-3020 only $9.95 extra)

cat avss0) ONLY $69.95

as well.
YOU CAN BUY THEM FROM US IN PACKS OF

o 8 ca HPoss0 $ 0.95
2a9® . 100 o tP0s70 § 8.50
500 cx Hr0s71 $30.00

MAIlL ORDER HOTLINE

To save you time (and therefore money} we have installed a
special HOTLINE direct to the inner workings of our mail order
dept. This saves you from going through our Head Office
switchboard! If you wish to place an order, enquire about an order
or simply check for more information, call:

(02) 646 1300

PRODUCTS!!!

Our ongoing product development brings you unique
new products every month!

RCA PIUgS - vellow and white covers. They match red
and black for identification of stereo input/output Ieads

10+

1 Cat. PP-0240 RED $0.485 $0.40
3 capro2a2BLACK $O0.85 $0.40
Cat PP0O243 YELLOW S$O0.45  $0.40
Cat PPO244 WHITE $0.45  $0.40

5 pin DIN plug 270° spcad of pins. These
plugs are used in computer and some video applications
Shielded backshell

1.9 10+

cprois $0.90 $0.82

Electricity Authority

Approved Fuseholdert L A3rc
240V 10A fuseholder that Is approved but at a reasonable price!
{Approval No. €52929). ldeal for manufacturers.

Cat. 522025 ONLY $3.95

Blue Strobe Fldshel' ¥ 2V Tisunithas
a magnetic base and is fitted with 4 metres of cable terminating in
a clgarette fighter plug. Ideal for car alarms or fitted to a siren cover
10 bring visual attention to a theft.

Cat, LA-5105

ONLY

ol \ $32.50

NEW! Longer TV plug-to-socket
Fly leads (75 ohm)
Cat. AV-6580 1.8 metre Plug-to-Plug $3.20
Cat. AV-6582 1.8 metre Plugto-Socket $F.485
Cat. AV-6584 4.5 metre Plugto-Plug $8. 95
NEW! Cat. AV-6585 4.5 metre Plugto-Socket $ 5. 95
Cat. AV-6586 10 metre Plugto-Flug $9. 7S

NEW! Cat. AV-6587 10 metre Plug-to-Socket $ 10.95

interface CCITT V.24 (RS232C) - Power requirements 240V AC 3 watts
Talk |o lhe world with this fine Multimodem

Cat XC-4i
"CLUDES PHONE

349 00

MiniModem
* 300 Baud full duplex ® Answer/originate # Plug> straight n
(hardware phone % Superior VLS] chrp;xrformance (identical 10 |
Multimodem) & Telecom apptoval CB4/3

Cat XC-4825
ONLY $199.00
INCLUDES PHONE
FREE CATALOGUE

Ask for a FREE COPY of our 1985 Engineenng Catalogue or
send large SAE with 50¢ stamp,

-2
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Coaxial Cable Jolner .. you can .OD
3C2V, RG59, RGS8, 5C2V coaxial cables together WITHOUT
SOLDER with this nifty cable joiner'

ca. Ps-061c ONLY $1.50

Solderiess BNC line plug i cnabies
you to terminate coax in the field without a soldering iron! Reliable
screw connection withstands flexing.

=

Cat. PP-0652 ONLY $2.75
=

At Last! A car 12V cigarette
Hghter SOCKET!  panel mount source of 12V

for cars. boats, planes You even can plug a cigarette lighter Into it!

cat P32002 ONLY $4.50

N 4

> ¢

NEW! cer-cell Battery Charger
Specifically for charging Gel-cells with 4" quick connect tabs on
them. 240V AC to 12V DC @ 300mA ensures fast charge!

cat MB350 ONLY $10.95

MOTOROLA
PIEZO TWEETER Barcaing

Quite frankly we were staggered when an Importer came to us
with his dilemma. We couldn’t believe our ears when we were told
the price of the genulne US-made Motorola brand KSN-1071 high
performance tweeter. "With such a strong US dollar “they sald the
price we offer to you is far below our current replacement cost
This HI-Fl high power tweeter is a surface mount. controlled
disperslon line source unit that Is fitted with its own grille panels.
The use of high temperature materials In jts construction enables it
to be used in automotrve applications. Two piezo elements
provide a wide (90°) dispersion horizontally with a narrow 30
dispersionvertically. Sensitivity is 98dB @ 2-8V @ Yem. Frequency
response easily goes out to 40kHz bui this can be limited with
extern:al passive components if necessary. A comprehensive data
sheet 1s supplied, which includes [requency response graph.
specs. mounting details etc

The KSN-1071 normally sells for a very reasonable $24. 00
each (pre devaluation). While stocks last. this unit Is available from
Jaycar for the ridiculously low price of $ 1.2. 95 exchf That's
ngh;R}v\’ high quality, high power Hl Fl tweeter for a pittance'

HU

Cat. CT-1918

ONLY $12.95 cacn




PrRopucts AT GREAT PRICES!!

SCOOP PURCHASE! | NEW! By POPULAR DEMAND!

GENUINE & llermh’le;(ull'ranson'lc v T —
SIE MEN S ORTE gepel;"'g’fon € Pest

Universal voltage tester with LED indicator Everything that we have said about the Yermine.x domestic unit
The Siemens “UNISPA voltage probe has been around for! ?cggr;}:’dn:te'x; f:);bciz:merdal ERRHcERChsl
some time now. You can determine the presence of AC or DC "
voltages safely anywhere with this quality probe. It will even tell o 3a:;l:g?b];,b‘r|;g‘s and loudness setfings o optimise for
you which AC mains conductor is active and works from 6-500V > Eow powe‘: consumption
AC or DC. It also shows DC polarity. * 14 day satisfaction guarantee
Normally these unlts are very expensive but a Jaycar SCOOP] Includes AC mains adaptor
PURCHASE brings them to you at a great price! Cat. YS-5510 H
WHILE STOCKS LAST - AN INCREDIBLE BARGAIN

012220 e ONLY $159.00
e $12.95

DT ———.

-
Ing

Verminex-
ULTRASONIC PEST REPELLER

Which ofthese do you need to get rid of? Mice. blowdlies. birds, spiders. bats, rats, cockroaches, flies. moths or fleas? The Verm inex ultrasonic insect/pest
repeller creates a sonic environment which is totally hostile to the creatures mentioned

HOW DOES IT WORK? The environment is relatively devoid of ultrasonic sounds. Evolution has not had a compelling reason to
gELEhp’I'o”E Eﬁbxrq.”?'o” ,LE‘}’?S protect non-acoustic sensory mechanisms from ulirasonic shmulation. By subjecting an insect or rodent to a high level ultrasonic soundwave of a
co“l’;",:g’coua’so?gug,uey;f; SA‘(;'E" Eznpsnvem;:‘:v:eaa,g T Ig’;’ particular pattern the creature begins to behave in a typical fashion The pest becomes disofiented. lethargic and bewiidered The natural reaction is to

e escape from the sound-affected area The sonic pattem is the secretand this pattem is a combination of scores of frequencies mixed together. The pattemn
8

dilemmal was developed by Professor JL Stewart - the man who Invented the Bionic ear. It works!

YT-6010 Sm Ext. iead $9.9585Aa VESS |Like us. you would be skeptical at first that thts would work Our first reaction was, “If they are so good why haven't we heard about them before?” or
YT-6012 10m Ext. lead $ 12.95 SAVE s P | Surely aproductlike this - i it was any good - would have been around years ago’. There have been ultrasonic repellers arqund but none of them have the

jpaten un pal ;
YT-6013 15 d |$ 12.95sAa VE$ ¥ [pat ted soundwave pattem of the Vermmnex We have on ou file, many letters of testimony to the fact that the Verminex is effectrve The letters are from
i 20"‘ M"d ug) '“]s "" 95SAVESS Australian Universities, Animal Husbandry research institutions, commercial Piggeries, restaurants etc. Many of them had several pest problems!
mwind up ree -

Your pest problems may not be as bad but it may still be a nulsance. which is why the domestic Verminex was developed We are so confident of the
Verminex units’ effectiveness. we make the following offer.

Buy the Verminex from us and use it for up to 14 days (21 days for mal order customers). If you are not happy with the product after ustng it as directed,
ﬁ s‘ vE "EAPS ﬁ return # to us In a dlean. ofjginal condition and we wall refund your money in full't {Less post/packing). What have you got to lose?

[he Verminex covers an area of 2000 sq.R (uninterrupted) and Is not cheap. But if the idea of dangerous chemicals, sprays. baits etc worries youit'sa great
solution. It is supplied with a 240V plug pack but can be battery powered.
Cat YS-5500

WHAT HAVE YOU GOT TO LOSE EXCEPT THE BUCGS! $ 79. oo

INFRA RED MOVEMENT ' ' Ig’g;c;w;wgm
DE TECTOR ® Double sensor

g ® Computerlsed OC to lower fallure rate
BLANK PCB - BARGAIN o Buitin test lamp oo
®

OF THE CENTURY ® Tamper switch Incladed

® Alarm output SPST 30V DC @ 1A
We have secured massive stocks of high quality copper-clad PCB

material in both single and double sided versions Jaycar has NEVER,
had the opportunity to sell material at anything NEAR this price before

We suggest that you stock up NOW as we doubt that we will EVER be MUI-nM-ETER “PIN PLUGS"” to

able to repeat this bargain again.

EZ HOOKS - Great multmmeter probes that will fit the 2,

OFFER 1 diameter pin up socke(rs !r;\:u:’n;:l:xrgmer NOT “banana {;\pr:
Blank. single sided board. Phenolic base. Dimensions approximately| sockets).
350mm (14') x 3303:: (53 ). Cat WT-5314
Cat HP-9508 fCeleiai Ty g ooyl Normally $3.95/set

May Only $3.95 i eh $ 7 so
(Normally $6.95) - SAVE $3.00 this mon -
OFFER 2 WHACKO! o 130 sveilable Hurry

Blank, stngle sided board. Fibreglass base. Dimensions 350 x 330mm
Cat. HP9510 May Only $4.95
(Normally $8.95) - SAVE $43.00

OFFER 3

Blank, doubie sided board Fibreglass base. Dimenslons 300mm {12°)
x 300mm (127)

e

Limit 4 sheets/customer
Cat. HP-9520 May Only $6.95
(Normally $12.95) - SAVE $6.00

Note that the normal price is based on 300mm square sheets and not
this larger size - an even greater saving!

FM TRANSMITTER MODULE
FEATURES

# Ultra low noise output (~60dB or better antainable with suitable

UV EPROM ERASER

Erase your EPROMSs quickly and safely. This untt is the costeflective

solution to your problems It will erase up to 9 x 24 pin devices in
tuner complete safety, In about 40 minutes for @ chips (less for less chips)
* Excellent frequency stabiity Lv Erase up to 9 chips at a time
#* NOT a kit - ready for immediate use O“ Chip drawer has conductive foam pad
* Co;nechons required: (A) Power supply or battery (B) Antenna (C) 9 9 Mains powered
Audio Input - j
+ Fib bttty i ss High UV intensity at chip surface

* Sults any application where a stable low noise FM link Is required
SPECIFICATIONS.

® Frequency 88 - 108MHz

® Useable range - 50 metres

® Supply - 6 10 9V @ 20mA

® Input sensitivity - adjustable - max. 30mV
® Pre-emphasis - SOus standard

® Dimensions 90 x 22 x 1Smm (spprox)
Cat. DT-5450

ensures thorough erase
Engineered to prevent UV exposure
Long life UV tube
Dimensions 217 x 80 x 68mm
Weight 670 grams

Cat. XE-4950

ONLY s89.50
N.S.W. SYDNEY. 117 York Street Tel (02) 267 1614

CARLINGFORD: Cor. Cathingford & Pennant Hills Road Tel (02).872 4444
SHOWROOMS CONCORD: 115/117 Parramatta Road. Tel: (02) 745 3077

HURSTVILLE: 121 Forest Road Tel (02) 570 7000

GORE HILL: 1867192 Pacific Highway (Cnr Bellevue Avenue} 439 4799
QUEENSLAND BURANDA: 144 Logan Road Tei (07) 393 0777
MAIL ORDERS: P O. Box 480, AUBURN 2144. Tel. (02) 643 2000 o*

HEAD OFFICE: 7/9 Rawson Street, AUBURN 2144

Carlingford, Hurstville & Gore |
Mon-Fri: 9am - 5.30pm urs 8 30pm: Sat 12pm

ELECTRONICS T W

Incorporating ELECTRONIC AGENCIES o n——, ,ggr‘;"%urs P

NUMBER 1 FOR KITS ™ SO br A& ¢ MAIL ORDER VIA

MAIL ORDER HOTLINE (02) 636 1300 COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $12 N YOUR PHONE




NEW COMPONENTS

32-bit CPU chip
addresses 4G bytes

The George Brown Electronics Group has announced the avail-

ability of Zilog’s 280,000 CPU.

The 780,000 is an advanced,
32-bit microprocessor that is
said to integrate the architecture
of a mainframe computer into a
single chip. It is fully compatible
with Z8000 software and hard-
ware, yet it provides far greater
power and flexibility in both

architecture  and  interface
capabilities.

Designers can easily develop
operating systems and compilers
in the Z80,000 CPU environ-
ment. The hardware interface
allows simple connection to a

wide variety of  system

configurations.

Features include:  virtual
memory management integrated
with the CPU; on-chip cache
memory; general-purpose regis-
ter file with sixteen 32-bit regis-
ters; sophisticated interrupt and
trap handling; software that is a

binary-compatible extension of
Z8000 software; ability to sup-
port both 16 and 32-bit buses.

Further information is avail-
able from the George Brown
Electronics Group, 174 Parra-
matta Road, Camperdown,
NSW 2050.

256K
EPROM

The M27256 is a 262 144-bit ul-
traviolet erasable and electri-
cally programmable read only
memory. [t is organized as
32,768 words by 8 bits and
manufactured using the SGS
NMOS-E3 process. The
EPROM has a single +5 V sup-
ply and an access time of 200 ns.

An important feature is sepa-
rate output control. Output
enable (OE) is separate from
the chip enable control (CE).
The OE control eliminates bus
contention in multiple bus
MICrOProcessor systems.

The M27256 also features a
standby mode which reduces the
power dissipation without in-
creasing access time. The active
current is 100 mA while the
maximum standby current is

only 40 mA. The standby mode
is achieved by applying a TTL
high signal to the CE input.

The combination of the
M27256’s high density, and new
advanced microprocessors with
megabit addressing capability
provides designers with oppor-
tunity to engineer high-perform-
ance systems.

The large storage capability
allows it to function as a high
density software carrier. Entire
operating systems, diagnostics,
high-level language programs
and specialized applications
software can reside in an
M27256 directly on a system'’s
memory bus.

Data is available from Elis-
tronics, 797 Springvale Road,
Mulgrave, Vic 3170.

Fiberoptic connectors

The new Optalign metal shell
fibreoptic connectors feature a
four-rod glass element for inher-
ent fibre self-aligning character-
istics, cleanliness and chemical
inertness. Used for coupling sin-
gle-mode/multimode optic
fibres. The connectors are im-
mune to shock and vibration and
have the ability to match fibre
diameters which might be at op-
posite tolerance limits. The fibre
alignment element does not de-
mand precision tolerances and
dimensions of its connector en-
velope to achieve low dB losses,
resulting in lower connection
costs.

Optalign Model MM connec-
tor is suitable for 230 microme-

tres, 140 micrometres and 125
micrometres multimode fibres
and offers 0.2dB index-
matched connections with 500
cycle durability. Model SM is
designed for use with 125
micrometres, 110 micrometres
and 70 micrometres single-mode
fibres, offering less than 1 dB
losses. Both models operate
from —55 to +80°C.

The connectors are easy to as-
semble (in as little as 10
minutes) and the connectors do
not require epoxies or fibre pol-
ishing tools.

For further information con-
tact Total Electronics, 9 Harker
Street, Burwood, Vic 3125.
(03)288-4044.

Optocouplers

with greater isolation

To lengthen the voltage break-
down paths between the pads on
pe boards, Siemens has designed
its optocoupler SFH 601 with a
greater pin  centre-to-centre
distance.

On the new SFH 601 G the
pins are 4/10 inch apart instead
of 3/10 inch as in earlier ver-
sions. This increased spacing en-
ables these optocouplers to be
safely used in office equipment
where, in compliance with 1IEC

380 an isolation distance of at
least 8 mm is called for. The test
voltage of S5.3kV remains
unchanged.

Another option from Siemens
are optocouplers with the ends
of the pins bent out at right
angles. This design permits sur-
face mounting and automated
assembly.

For more details contact Sie-
mens, 544 Church Street, Rich-
mond, Vic 3121.
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Microswitches
are very small

Burgess Micro Switch Company
has developed an ultra-minia-
ture microswitch capable of
switching 7 amps at 250 Vac.
The F5 ultra-miniature micro-
switches have an overall body

size of 12.8 x 8.3 x 5.1 mm and
weigh only 1 gram.

Burgess switches are available
from Email Relays/Bellco Con-
trols, 15 Hume St, Huntingdale,
Vic 3166.

High performance
voltage suppressors

Zener diodes have a certain
amount of surge capability but
in most instances the surge han-
dling capability is not a specified
parameter. TransZorbs are sili-
con p-n junction devices which
have been designed and
tested as transient voltage sup-
pressors. TransZorbs  are
characterized by their high surge
handling capability, fast re-
sponse time, and low clamping
voltge compared to their small
physical size.

Different zener diode manu-
facturers use different manufac-

turing techniques in the forma-
tion of the junction. As both the
process and the junction size are
directly related to the surgé per-
formance, a standard JEDEC
device purchased from ' one
manufacturer may not have the
same surge performance us the
original prototype.

The surge performance of
TransZorbs can be specified and
test results and other data are
available from Electronics and
Semiconductor Distributors,
Barrie Road and Adina Curt,
Tullamarine, Vic 3043.

Fast CMOS 8086

Intel Australia reports that the 8086 and 8088 family of proc-
essors and peripherals will be made available in high perform-
ance, low power versions using Intel’s CHMOS process. Pro-
cessor power consumptions are of the order of 10 milli-
amperes per megahertz. For details contact Intel Australia,
Level 6, 200 Pacific Highway, Crows Nest, NSW 2065.

High power IR diodes

Output powers of 900 mW/sr are possible at 1.5 A peak cur-
rent from a new series of GaAlAs infrared LEDs manufac-
tured by Telefunken Electronics. The LEDs will be available
from Promark Electronics, Suite 208, 6 Clarke Street, Crows
Nest, NSW 2065.

Cables, connectors and such

Looking for cables, connectors, switches or accessories, then
Acme Electronics has a new catalogue. The booklet covers
components for audio to ultra high frequencies and is avail-
able from Acme, 205 Middleborough Road, Box Hill, Vic
3125.

Standard cell library

Total Electronics will be able to offer access to an expanded
CMOS standard cell library following a joint second sourcing
and development agreement in the US by Standard Micro-
systems and NCR. Information on the library, which includes
analogue and digital cells, is available from Total, 9 Harker
Street, Burwood, Vic 3125.

Reflective display components

Data on the Ferranti-Packard range of light reflecting electro-
magnetic display components is available from STC-Cannon
Components. The products include seven segment and 5 x 7
matrix components up to 660 mm high. For details contact
STC-Cannon Components, 248 Wickham Road, Moorabbin,
Vic 3189.

Wideband op-amps

The Harris HA-2542 operational amplifiers have high slew
rate and high output currents. Designed for pulse and video
applications the devices have a power bandwidth of 5.5 MHz.
For information contact VSI, 16 Dickson Avenue, Artarmon,
NSW 2064.

CMOS 64K static RAM

Fairchild has made its CMOS memory debut with a 64K x 1
static RAM. Access speeds as low as 45 ns and a maximum
standby power of 9 mA are quoted. Further information is
available from Fairchild Australia, 366 Whitehorse Road,
Nunawading, Vic 3131.

Pc board mount DIN sockets

Preh has introduced a line of pc mounting DIN sockets that
comply with FCC rfi rules by providing a reliable connection
between the socket and the cord plug. Available in three to
eight pin versions, the sockets are distributed by Mayer Krieg,
246 Angas Street, Adelaide, SA 5001.
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a fortune wi

Playmaster series 200 Hi fi

Mosfet Amplifier

This Is the one you've been waiting for. The all-new Playmaster Serles 200 integrated Amplifier
is almost certalnly the best bulld-it-yourself design to be published anywhere in the worid! Fea-
ture for feature, dollar for doliar, it more than stacks up against the 'big names’ in hifi - with the
big price tags to match.

And Ithasfeatures that aren‘t even found on many of the ‘names’. Features Hke electronic input
switching. Circuitry to handie just about every input imaginabie: moving magnet, moving coll,
CD player, hifi VCR, cassette, tuner, etc etc etc. Plus, ov course, incredible ‘headroom’ with 100
watts per channel output power, And much, much morel

And don't forget the exclusive Dick Smith Etectronics kit features:

*Soilder-masked and siik-screened PCB to help efiminate errors. *Power transformer with
factory-wound tow voltage winding (why wind by hand?). *Speciat step-by-step construction
manual *complete with our ‘Sorry Dick, it doesn’t work’ repair service. *PLUS our exclusive
satisfaction guarantee: you can retumn the kit within 7 days if you think construction is

beyond !
i = CatK-3516

Amplifier
Now a power amplifier for UHF AMATEUR AND CB radio. A very healthy 25 watts
output from virtually any UHF input S:rom around 300mW or so0.) And that could

make the ditference between being heard and.
The ampilifier kit is complete to the last nut and bolt — including the same deluxe
case used in our UHF amateur transceiver, and its matching power supply. So now
you can build a matching ampiifier too! Cat K-6314

4 Sector
Home Alarm

Once upon a time, we had a kit for a simple

alarm, Then everyone started asking for an

all bells and whistles kit. So we brought out

the EA 8 sector alarm kit. Now it seems

everydne wants a simpler kit again!!!

Hereltis: designed by Dick Smith Electronics

Research and Development division to suit

the requirements of the majority of users.

* Features instant or delayed inputs

* Wire-out-proof system - suitabte for att
types of sensors

* LED sector and control state indication

* Adjustabie entry, exit and alarm periods

Short form kit - suits ‘building In’ to what-

ever you like!

Easy to build - and could save your propertyt

Cat K-3254

Short form kit
Does not include case

ccoc00000

Mixer Preamp

Designed to suit the 300W amp kit, this mixer preamp has 4

LED TACHO

inputs with an impedance of 100K - sultable for most mic-
rophones, guitars, etc, Ideat also for use with 50W (K-3400)
and-100W (K-3442) power amp modutes. This unit provides
bass, trebte and presence control, instructions supplied.
Short form kit: no case, transtormer

B 39905

Cat K-3035

\_

Don't et your VCR become the most talked about item
behind the publ Bulld this neat tittie kit and It wilt scream
its head off if anyone trles to make off with your pride and
joy! Cat K-3423

NOW ONLY $ 995

Don't spend a fortune buying a tachometer - bulid your own
and save! Dispiays engine speed in an analogue form In an
ittuminated row of LED’s. Instructions included - a great kit!

$2450)




en you build it yourself!

Earn a

Fortune!
(or a few cents)

Build the
Busker Amp

Easy-to-bulld general purpose micro-
phone/guitar preamp & power amplitier,
ready to bulid Into a speaker case for a
go-anywhere mini pal

Ideal for the budding buskers In the
family. Also fantastic for displays, fetes,
rallles, etc.

Includes components, speaker but we
leave the case to you (it you want to use
away from power point you'll also need a
12V gell cell.

Cat 5-3320

Short form kit
Does not include case

Cat K-3446

Stereo Enhancer

Here's a great kit for those on a space budget! If your listening area is not exactly stereo
uality, the stereo enhancer will ‘widen’ the sound to make it sound like it's aimost
esigned that wayl

Complete kit, Including special abs case together with instructions make this one a beauty
1o put together - and even more of a delight to use.

As described In ETI, March 1985,
Cat K-3419

TICR Sound
Processor

Unless you're lucky enough to have one
of the new hi fj videos, the sound from
your VCR is probably pretty pedestriani
Now you can give it a lift with this VCR
Sound Processor!

Itincludes an effective stereo

simulator circuit, a 5 band graphic
equaliser to make up for the crook

audio and your {probably!) equally

crook listening room plus noise fiitering
10 get rid of tape hiss and other unwanted
high frequency nolse. Cat K-3422

- $4 095

Speed
Controller

A completely new circuit offering unbet-
ievable smooth control and torque -
even at very low rpm. Yes, it's even
better than the previous modell New
design Includes "in line’ plugs and sockets
for extra convenience. Suits virtualty all
‘universal’ (brush type) motors:

$21 &5

Ultrasonic
Movement
Detector

The problem with 99% of car alarms is
that they cannot prevent the thief who
breaks a window and reaches In for the
goodles. While this kit won't prevent the
window belng broken, it will protect your
property Inside the car. SHent uitrasonic
rays detect any movement and trigger
the malin alarm systems. Cat K-3251

the kit and find out what it's all about.

Many commercial units run from the

2 mains, but our kit is safe - it runs on 12V
DC, which also means that you can put
one In your carl Kit includes exclusive
Dick Smith emitter head, power pack
and tough moulded plastic case.

T
425

Negative
lon
Generator

You've heard all about Negative lon
Generators and their benefits, now buy

Stereo TV Decoder

TV sound can be very high quality - especially now it's belng transmitted In stereo.
But 99.9% of TV sets can't take advantage of this because they're only equipped for mono

sound. And 98.9% of people aren't willing to get rid of a perfectly good colour telly|just to get
stereo sound!

Especially when a new stereo colour TV can set you back the best part of a tidy bit!

Here's the Dick Smith Electronics-low-cost-solution.

Cat K-6325

PTY LTD

See page 117
for store addresses

A962/6.85



Arbitrary
waveform
generator

A new arbitrary waveform generator developed by Wavetek of
San Diego, USA, has the ability to link a number of waveforms

in either series or parallel.

Each waveform has a vertical
resolution of 4096 points and a
horizontal resolution that is ad-
justable from two to 8192 points.
The waveform memory is
broken up into four blocks of
2048 points, so four different
waveforms of up to 2048 points
can be in memory at any one
time. Each of these waveforms
can be used independently. Or,
adjacent waveforms can be
linked. Memory is battery
backed, allowing user wave-
forms to be stored.

The sample period is crystal
controlled and adjustable from

500 ns to 50 s, allowing wave-
form periods of 1 pus to 113.8
hours. The sample period can
also be controlled by an external
clock with a period of 500 ns or
longer. Waveforms can be
stopped and started at any point
in the waveform either with an
external signal, front panel push-
button or pre-programmed
triggerpoints.

It contains the unusual (and
important) feature of ‘rubber-
band editing’, similar to stretch-
ing an ordinary rubber band
between thumbtacks. On the
screen, an electronic drawing pin

Arparary Wavetomm Generator Moded 75

is placed at each end of a wave-
form with the cursor being
placed between them. The cur-
sor can be moved either horizon-
tally or vertically, with the wave-
form following in real time.
Thus, with rubberbanding, it is
very easy to stretch or compress
custom waveforms. Also one
cycle of standard waveforms
such as sine, havesine, or trian-
gles can be placed between
thumbtacks and then modified in
amplitude, offset and phase.
This powerful editing allows the
user to quickly create any wave-
form directly from the front

panel using only an oscilloscope.

An optional RS-232C or GPIB
port is .available for entering
waveform data from an external
computer. Because Synch Out is
adjustable, more than one unit
can be linked in parallel produc-
ing waveforms with controllable
phase relationships. An addi-
tional feature includes a burst
counter that allows the counting
of from one to 1,000,000 wave-
forms, which eliminates the need
for an additional counter when
the Model 75 is used for struc-
tural and fatigue testing.

Intelligent LED

Intelligent LED displays that
are able to generate complete
characters from simple signals
have now been diversified to
perform additional functions.
The new PD 2816 from Siemens

(eight 18-segment elements,

4.1 mm) allows the user to have
the characters flash or under-
lined and to adjust the display
intensity. A CMOS circuit stores
the program.

| o) )
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The PD 2816’s programmable
features extend an LED dis-
play’s  vocabulary  beyond
alphanumeric characters with-
out calling for additional
components.

Intensity of emission can be
reduced by 50 or 75% so as to
downgrade the significance of
the information displayed or
adapt the brightness to the am-
bient light conditions. When the
display flashes, the memory con-
tents remain intact. The charac-
ters only need to be input once
and not in the rhythm at which
the LEDs light up.

The electronics in the PD 2816
comprises the character genera-
tor (ROM), multiplex, timer
logic and driver logic, and also
the CMOS circuit for the supple-
mentary programmable func-
tions. The 4.1 mm-high charac-
ters are enlarged by lenses. Any
number of eight-element dis-
plays can be cascaded to form
long lines of text.

For more information contact
Measurement & Control Divi-
sion, Electrical Equipment Lim-
ited, Unit C, 8 Lyon Park Road,
North Ryde, NSW 2113.




Personal development
with Macrodynamics

Macrodynamics has just
released the fully integrated
Microtek Personal Develop-
ment System.

With in-circuit emulators
(MICE 1I), cross-assemblers
and advanced software, it serves
as a high-level design tool for
hardware development. MPDS
supports debug and testing for
products based on 8- or 16-bit
microprocessors  from Intel.

Motorola, Zilog, etc. An exten-
sive software base is provided to
simplify and speed product
development. This multi-pur-
pose portable tool supports
users in the lab, the factory and
the field. '

For further information con-
tact the Australian distnibutor
Macro Dynamics, Bayswater,
Vie. 3153.

STD motherboards

Pro-Log’s new 711X Series are
four layer motherboards with
+5 V and ground planes occu-
pying the centre layers. This vir-
tually eliminates IR drop along
the length of the bus with inter-
leaved signal and ground traces
and reduces cross-talk. These

features provide a motherboard
less susceptible to noise and
therefore ideal for higher per-
formance CPU cards.

For further information con-
tact Pro-Log (Australia), PO Box
1, Canterbury, Vic 3126.

New electronic time

switch

Energy Measurements  has
released its newest Time Switch
— The EM 28. It has a capacity
for 123 separate switching func-
tions or 861 events.

The program base is a yearly
function which allows for the
programming of specific dates
up to one year ahead. This is of
advantage in building manage-
ment where air conditioning
plants, lighting and other ser-
vices are not needed on public
holidays etc. The four channel
unit has a programmable adjust-
ment for automatic daylight sav-
ing time changeover.

Programming is by cursor and
all instructions can be recalled,
changed or erased individually.
There is a manual override
switch on all four channels and a
battery reserve keeps the EM 28
fully operational during power
failures.

Each channel has an inbuilt
hour meter and switching func-
tions are on-off and impulse (1
second).

For more information contact
Energy Measurement, PO Box
90, Pymble, NSW 2073. (02)449-
9910.

BRIEFS

Static solution

Static can be one of the most annoying and disruptive cle-
ments in our hot and dry environment when we are dealing
with computer work and electronic instruments. It can cause
problems ranging from a small *hiccup” in the system, to a
complete loss of your program, and even jamming or destruc-
tion of components in your system. ZAP! Just like that! Bill
Sharpe and Ray Freer, both of Trio Electrix, are fully conver-
sant and exuberant about STATICIDE and its potential for
eliminating static problems. To get in touch call at Trio Elec-
trix Pty Ltd, 177 Gilbert Street, Adelaide SA 5000. (08)212-
6235.

Breakpoint control

Microtek International has announced a comprehensive
breakpoint control unit for all MICE II in-circuit emulators.
Its an optional single card pcb, that features sophisticated
breakpoint logic. It includes up to 120 new breakpoint con-
structures for more flexibility in target system debug and
development. The BPP also includes external hardware trig-
gering and an execution activity timer. This powerful trigger-
ing system helps you to quickly solve the most difficult
software and hardware bugs.

Test accessories

Tecnico Electronics has announced its appointment as
Australian distributor of instrument test leads, probes and
accessories from H.C.K. of West Germany. For further infor-
mation contact Tecnico Electronics, 11 Waltham Street, Ar-
tarmon NSW 2064. (02)439-2200 or Vic (03)542-3260.

Pulsar racks

Build-A-Rack, from Pulsar S-100, STD

and multibus

Electronics, is a modular bus
and card guide system designed
for use by research laboratories,
specialist electronic engineers
and OEM manufacturers.

The systems can be used for
any combination from two to 32
slots in each unit. The mother-
board contains combinations of
56 pin STD bus slots suitable for

applications.

A typical four card system in-
cluding bus, eight card guides
and locking pins is priced at
$106.

For further product informa-
tion contact Pulsar Electronics,
Lot 2, Melrose Drive, Tullama-
rine, Vic 3043. Phone (03)330-
2555.
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BUILD YOUR OWN SPEAKERS
The superb DYNAUDIO and SCAN-SPEAK drivers

from Denmark are now available in Australia.
These loudspeaker drivers are used by many superior
brand named speakers, some of which sell for up to

AN % - $13,000 per pair.

GENEEVF%ATION : Here is your chance tq design and build your own top
OF speakers. If you prefer, you can use the designs and
BRITISH s - ' _ crossover networks we have available. All specifications

LOUDSPEAKERS. ' are available on request, including ‘Thiele & Small’
= parameters for design of bassreflex cabinets.

The sound from the new

JPW speakers is nothing

short of a revelation.

Every detail in design and
construction s
meticulous; from the solid
wood cabinets to the
immaculately engineered

components.
Two of the three JPW TRADE AND OEM AUTHENTIC FIDELITY.
models offer the choice of INQUIRIES WELCOME.

an active or passive y Sole Australian Distributor:
crossover system
- SCAN AUDIO Pty. Ltd.
For more P.O. Box 242, Hawthorn, 3122. Ph. (03) 819 5352
information: Wholesalers:
|2.§|35UMR“ER;|:;P€OF;LS . Perth: Sampson Agencies (09) 364 9516
Cremorne. 2090 = = Cairns: Island Agencies (070) 93 7462
(02) 908 3944 ; \ Brisbane: Qld. Stereo/Visual Supply (07) 265 7945

WAVETEK - Generators for every application

Low Cost with Stabilized with 50 MHz Pulse
Trigger & Gate Digital Readout Generator
AR S
ok 0 ]
. IR TITY
¢ ¢ 3
— N S § 3 & & 9 @
¢ 20V p-p output o 42 digit or 1000:1 dial control ¢ 100 tHz to NMMHz
¢ 0.004 Hz to 4 MHz frequency range o -70dB spurious o Crystal stabilized t0 0.09%
o DC offset with calibrated zero ¢ 0.005% frequency accuracy o Tigger. gate and sweep (Mode! 22)
Model 182A: Model 171: Model 21: Model 22:

Combined Synthesizer/ 50 MHz Pulse/ 20 MHz Sweep/
Function Generator Function Generator Modulation Generator

=] o a é . [
e Lin/Log Sweep plus AM/FM e VVariable rise and fall times e Two generatorsin one for AM/FM/sweep
o Pulse width and transition time control e Single, double and pulse burst ¢ Easy setup of modulation
¢ Independent pulse width and rate ¢ 20V output ¢ 30V p-p output

Model 166: Model 801: Model 193:

| == SCIENTIFIC DEVICES AUSTRALIA PTYLTD

2 JACKS ROAD, SOUTH OAKLEIGH, VICTORIA, 3167. PHONE: 579 3622
31 HALSEY ROAD, ELIZABETH EAST, S.A. 5112. PHONE: 255 6575
559A WILLOUGHBY RD, WILLOUGHBY 2068. PHONE: 95 2064
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Imagine! A computer that’'s powerful
enough to run your business . . .
yet small enough to take home with

you. That’s the Bondwell 14 Portable.

It has all you

heed o run a
business - yet
costs a fraction
of the price of

other computers.

L A T T T

Cat X-9000

That's why it’s the success story of 1985!

In just a few short months, the Bondwell 14 portable has
become our largest selling business computer. It offers
performance and reliability far exceeding Its low price tag.
Even first glance will tell you that the Bondwell 14 portable is
no ordinary computer!

You’ll see:

® 128K RAM on board!

® Twin 360K disk drives!

® 220mm amber-screen monitor!

® Twin RS-232 serial ports!

® Centronics parallel port!

® External video monitor port!

® Ergonomically designed adjustable keyboard!

® PLUS a package of famous Micropro ‘Star series
software valued at over $1200: Wordstar word processing,
Calcstar spreadsheet, Datastar information handling and
Reportstar report preparation. AND if that's not enough, a
host of CP/M utllities including a speech synthesiser! Yes,
this is all included FREE with your Bondwell 14 portable.

And just in case your business needs other specialised software,
you have one of the biggest ‘libraries’ in the world at your
disposal: the Bondwell 14 portable operates under the world-
standard CP/M system. (And It's the latest, most powerful
version - Vs 3.0)

With the huge number of programs written for this system,
you'll find the one you require. And the Bondwell 14 portable
will read disk files from many other computers - including the
IBM PC (& compatibles), Osborne, Kaypro and Spectravideo!

Weighing in at Just 12kg and measuring just a little larger than
an electric typewriter, the Bondwell 14 is truly portable. Take
your Bondwell 14 to where the job Is: Mohammed need no
longer go to the mountain.

Your business survival depends on your making the correct
decisions. Declde on the Bondwell 14 portable. And survive!

Want to know more? Call in to your nearest Dick Smith
Electronics Computerstop for a test drive. Ask for a copy of the
Bondwell 14 brochure. And then get your own Bondwell 14!

Bondwell Computers: excluslve to Dick Smith Electronics.

st $2499

Or $247 deposit and $19.85 weekly over
48 months to approved purchasers.

chk Smith Electronlc_s Pty Ltd

Your one stop computer shop at your
nearest Dick Smith Electronics centre.

ri 1 [ Soezsmers |
= ) B e
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® PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ® 999 » 007

o

FOR NEXT DAY JETSERVICE DELIVERY

BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 » 999 » 007

COMPONENTS

* % K k % Kk Kk k k Kk &,
Stereo Mixers at
LowimportPrice

ATTENTION—Social Clubs, Schools, Churchs,Dis-
co Operators, Entertainers, Hotels, Night Clubs and
sporting Bodies. With Altronics low prices—here is
your opportunity to install one of these outstanding
sound control mixers. Both models include

microphone "Soundover” facility—making either
or live entertainment use.

ideal

A 2550
$125.00
¥ o e ."....;;.‘
vk e 1L } 240V Malns
Operated

This brilliant little mixing console Is absolutely packed with features,
Allows blending of Microphone, two Phono inputs and either two Tape or
Turner inputs ® Right and left VU meters ® Separate Bass and Treble
controls e 5 slide level controls ® Fader control between Phono pickups for
professional cueing ® Headphone monitor switch » Talkover tacility.

SPECIFICATIONS:

® Input Mic 0.5mV 600 Ohms Phono 3mV 50K Ohms Tape/Tuner 150mvV
100K Ohms e Qutput 250mV sFrequency Response 20Hz to 20Hz (plus or
minus 1db) e Tone Control (Treble) 10KHz (plus or minus 12db) » Tone
Control (Bass) 100Hz (plus or minus 12db) e Distortion Less than 0.07% e
S/N Ratlo More than 60db ® Headphone Impedance 4—6 Ohms e
Dimensions 318 (L) x 217 (W) x 85 (H)

Pro-Quality Stereo
Mixing Console

T VTl
4 soven

240V Mains
Operated

AMAZING VALUE

A 2570 $399.00

Our sopf)lsticated ‘NEW* Audio Mixing Console is ideal forlive’ recordin
* PA mixing e Fantastic Tape recordings » Even Stereo/Mono VCS
recording. A truly professional deck that features separate R/L 5 band
graphic equalisers ¢ Echo and Peak LED level Indicators e Talkover facility
» Separate H/Phone level control ® Patch switch bank ® Individual
microphone, Phono 1 Phone 2, Aux/Line 1, Aux/Line 2, and Master slide
level controls. — Blend up to two magnetic or crystal turntables, two
tape decks or tuners and two microphones all at oncelt

SPECIFICATIONS:

® Input Mic 1—0.5mV 600 Ohms Mic 2—0.5mV 600 Ohms Mic 2—0.5mV
600 Ohms (low imp.) 2.5mV 10K Ohms (low imp.) Phono 1 & 2 (Mag) 3mV
50K Ohms Phone 1 & 2 (Cry) 150mV 100K Ohms Tape/Tuner 1 & 2 150mV
100K Ohms ® Equaliser 5 frequency bands—60Hz, 250Hz, 1KHz, 4KHz,
12KHz—Boost Cut range-plus or minus 12db @ Centre frequency. e
Output 1.5V/0.775V (Selectable) » Frequency Response 20Hz to 20KHz
plus or minus 1db e Distortion Less than 0.05% » S/N Ratio More than 50db

® Headphone Impedance 4—16 Ohms ® Echo B.B.D.System ® Delay Time
30—200mS e Echo Repeat Control » Delay Time Control ® Dimensions 480
(L) x 240 (W) x 110 (H)

Build These
Great EA
Projects

Save a bundle on the price
you would otherwise pay for
a commercial equivalent.

Measures to S0MHz (to 500MHz with
optional Prescaler).

FREQUENCY
COUNTER

UNBELIEVABLE 0.005% ACCURACY
® Frequency and Perlod measurement to 500MHz (with optional prescaler)
® High Input sensitivity. Professional unit at a fraction of the cost of bulit up
units. ¢ IC sockets provided throughout ® Low age rate 10.000MHz XTAL o
Quality ABS plastic case with deluxe front panei ® Specified LSI

K2500 ............ S, N Py $129.50
K 2501 PRESCALER $29.50
K 2502 DECIMAL POINT $9.50

FUNCT|ON With Digital Display sine, trlangle and
GENERATOR square wave outputs 15Hz—250KHz.

NCTION
GFEL’NEQATO“

K 2505 $89.50

The most essentlal piece of test gear (second only to a good multimeter)
on any hobbyist's bench Is some kind of audio signal generator.

A truly versatile unit at a bargaln price.
* 4 digit frequency readout (eliminates tiresome dial calibration) — typical
accuracy +2% ® 3 overlapping ranges x1, x10, x100 ® 600 Ohm Nominal
Output — continously variable 3MV — 2.5V P-P e Distortion—sinewave
less than 0.7% @ 1KHz e Linearity—triangle wave : better than 1% ® 1KHz e
Squarewave rise time— 6V/uS maximum output ® Amplitude stability—
better than 0.1db on all ranges.
With the exception of the display all components mount on a single PCB
making this kit sultable for all constructors.

DIGITAL

Measures

CAPACITANCE METER 1 pf to 99.99 uf In 3 ranges

T K 2521 $59.00

This superb Test Instrument Kit now compliments our top selling Digital
Frequency Counter and Function Generator Project Kit. Electronics
Australia Project. Measures capacitance of both polarized and non-
polarized capacitors from 1 picofarad to 99.99 microfarads in 3 ranges.
Check values of unmarked capacitors, especially those little trimmers that
are never coded. Select precise values for filters and timing networks
with ease.
EXCLUSIVE TO ALTRONICS

Each Kit includes precision measured capacitors for accurate calibration
of each range.

FOR NEXT DAY JETSERVICE DELIVERY @

99 e 007
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STATE OF THE ART

The Avtek MultiModem

a breakthrough in low cost modem design
Using state-of-the-art VLS! Integrated
clrcultry, the Avtek MultiModem provides
the highest standards of rellabliity for data
communications on public phone lines.
Digital signal processing Is used to
achleve functions normally requiring
analogue fliters.

MULTIMODEM NEVER REQUIRES
ADJUSTMENT

MULTIMODEM WORKS RELIABLY ON LINES
WHERE OTHER MODEMS CAN'T FUNCTION
Its digital fiiters are much sharper than on
conventional modems. Line interference is
screened out. You get error free data transfer,
even on very noisy lines.

MULTISTANDARD OPERATION

CCITT and Bell Duplex and Half Duplex.
AUTO ANSWER OPTION (MODEL D 1205)
Autoanswer is the abllity of your
computer/modem to receive when the phone
rings. Some computer/software combinations
do this. MultiModem offers the alternative for
computers without this facility—hardware
autoanswer. Leave your computer waiting for
information.

TEST FUNCTIONS

DIG: This function enables the user to test the
modem’s operation over a line, testing both
modem and line

ANL: Provides testing of computer, software,
cabling and modem.

SPECIFICATIONS

Data

Standards: CCITT V.21 & V.23 Bell 103 & 22

Data Rates: 300, 600 & 1200 BPS

Backward

Channel:75 BPS In conjunction with 1200 BPS

Computer

Interface: CCITT v.24 (RS232C)

Power

Requirements: 240 VAC Power drain—3 watts
TWO MODELS

D 1200 (Standard) $349.00

D 1205 with auto answer $389.00

BLOOD PRESSURE & HEART RATE MONITOR
Why Risk Unnecessary Heart Attack?

A simple (take the reading yourself) perlodic check of
“inward look" Into a vital aspect of your bodily health. I
thelr early 40's (or even 30’s). The tradgedy remains that had such victims been alerte

our blood pressure and pulse provides an
eartdesease strikes down many peoplein
,remedial

medical, physical and dietary action could have been prescrited to avoid illness and in man
Y' b

cases restore full bodily health.

A
enthusiast Absolutely essentlal for those over 40
and concerned with their health, or on Fitness
Therapy. Use this easy to operate Monitor to
measure your pulse (or heart rate) and Blood
Pressure.

DON'T PAY $150

X 3055
Now Only $89

Remember high blood pressure is in itself
s¥\mptom|ess and the usual forerunner to future
¢

display
supplied will enable an f
fully conversant with this monitor in minutes.
Eas'
Blogd Pressure and Pulse Rate.

Superb Gift for the dedicated fitness

ronic heart disease. Features include "error”
warning of Incorrect use. Handbook
one in your famlly to be

to read display_of Systolic and Diastolic

PROFESSIONAL SERIES RACK CABINETS

NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC.
CAN LOOK EVERY BIT AS GOOD AS TECHNICS, NAKAMICHI AND OTHER TOP

MANUFACTURERS

430

FEATURES:—e These beautifully crafted rack cabinet boxes will give your equipment a real Ist
class appearance ® Aluminium construction with removable top and bottom steel cover
panels ® All dimensioning conforms to the International Standard e Natural or Black
finish @ Ventilated lid ® Deluxe finish front panel e Individually cartoned e Supplied in Fiat
Pack Form—Easily assembled in minutes—Side Elevations:— ® D= 254mm C (Internal Chassis

Height) e B (Mounting Bolt Centres).

SIX NATURAL AND BLACK FINISH MODELS

The Black or Natural finish cabinets are each avallable in 44mm, 88mm or 132mm high models.
Mounting hole centres conform exactly to International Racking Specifications both vertically

and horizontally.

Cat. No. Finish A
H 0401  Natural 44
H 0402 Natural 88
H 0403 Natural 132
H 0411 Black 44
H 0412 Black 88
H 0413 Black 132

B c ea. 5+
34 38 $49.50 $47.50
57 g2 $59.50 $56.00
89 126 $64.75 $61.50
34 38 $49.50 $47.50
57 82 $59.50 $56.00
89 126 $64.75 $61.50

105 STIRLING STREET,PERTH
FOR INSTANT SERVICE
PHONE ORDER TOLL FREE
008 999 007
PERTH METRO AND A/HRS
ORDERING SERVICE
(09) 328 1599

ALL MAIL ORDERS
Box 8280,Stirling St.Perth WA 6000

PACKING AND DELIVERY CHARGE
$3.00 DELIVERY AUSTRALIA WIDE -We
process your order the day received and
despatch via. Australla Post. Allow approx. 7
days from day you post order to when you
receive goods. Weight limited 10Kgs

$5.00 OVERNIGHT JETSERVICE - We process
your order the day received and despatch via
overnight jetservice Courier for dellvery next
day Country areas please allow additional 24-48
hours. Welght limit 3Kgs.

$10.00 HEAVY HEAVY SERVICE - All orders of
10kgs. or more must travel Express Road
Please allow 7 days for delivery.

INSURANCE — As with virtually every other
Australian supplier, we send goods at
consignees risk. Should you require
comprehensive insurance cover against loss or
damage please add 1% to order value (minimum
charge $1). When phone ordering please
request "“Insurance’

TOLL FREE PHONE ORDER - Bankcard
Holders can phone order toll free up to 6pm
Eastern Standard Time. Remember with our
Overnight Jetservice we deliver next day.

:_PHO.NE YOUR ORDER — ALTRONICS TOLL FREE 008 ¢ 999 ¢ 007 o

Y

FOR NEXT DAY JETSERVICE DELIVER

999 = 007

PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 * 999 ¢ 007

BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 ¢

Wanted in all Areas of Australia—Phone
Steve Wroblewski on (09) 381 7233 for
Details
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MAKING YOUR OWN

PRINTED CIRCUIT
BOARDS

The cheapest and most simple printed circuit board is the one
you buy with or for your ET| project — ready made. With this
procedure and a little practice you will find it easy to make

boards for your own circuits.

IT'S ONE THING to read about all those
‘you beaut’ projects but quite another to
actually build one up. Or perhaps you
have ideas about what seems an excellent
project but never find anything like it in
the magazines (we do our best but . . ).
The clever thing to do is to make it your-
self. Making a complete printed circuit
right from the original idea to the final
unit isn’t as complicated as it seems and
all the necessary ingredients are readily
available.

Breadboards

The place to start the whole business is
the original diagram. If you haven’t got a
complete and detailed circuit diagram you
aren’t really ready to start making hard-
ware and more development is needed. If
you're starting from a magazine articie
then no problem, but if you're designing
your own circuit then you must first try
out your circuit design with what is po-
litely called a ‘“breadboard” (for reasons
I’'ve never really understood) or, less po-
litely but more descriptively, a rat’s nest.

Plug-in type breadboards can be bought
from almost any supply house and vary
considerably in both price and quality. A
good hint if you're going to buy one is
first to try all different component lead
sizes in the breadboard holes to make sure
they’re held firmly by the sockets. The
cheap and nasty ones tend to not hold the

draw the circuit from the breadboard,
tracing out each component as you draw
it. You’d be amazed how often things are-
n’t exactly as you think they are! Even at
this stage it may be desirable to do a little
more work in refining the design.

When you’re tinkering to get things
working you may inadvertently do things
that are inelegant (or downright wrong —
you’d be amazed how easy it is to get
things working only to raise a fierce blister
on a transistor because you didn’t notice it
was dissipating a watt or so!).

After you're satisfied that the circuit
diagram is what you’ve got and what
you’ve got is what you want the next thing
to do is redraw the diagram as neatly as
possible. Make the lines between compo-
nents as short as you can get them and
have as few lines crossing over each other
as possible. This isn’t just good documen-
tation; it forms the basis of the printed cir-
cuit layout.

If you start the board layout following a
neat diagram the layout tends to go pretty
easily but if you start with a mess the
board will turn out worse! It’s a lot easier
to have lines crossing each other on paper
than copper tracks on fibreglass.

The next step is to decide exactly where
you want to mount the board so that you
can see how much space you have, Now
that you’ve got the circuit diagram you
can make a list of all components and tally

finer leads and will drive you crazy by fall- | up the board area necessary to fit them.

ing out while you use them.
Once you've got your circuit working,
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This list will normally consist of so many
resistors (value doesn’t matter), so many

lan Thomas

transistors, so many capacitors this size, so
many that size and so on. Every compo-
nent must be used including the power
supply bypass capacitors you left out. That
must be one of the most common sources
of trouble in getting circuits to work. The
final list will have every component in sec-
tions according to size.

How big a pc board?

Next you have to work out how much
board area is needed for each type of
component. A good rule of thumb is to
allow 0.05 to 0.1 inch greater than the
maximum size of the component. For ex-
ample, your ordinary common or garden
resistor has a body about 0.1” in diameter
and mounts on 0.4” centre holes. The
board area to allow for is therefore 0.15 x
0.5 or 0.075 square inches.

It isn’t the object at this stage to allow
for the space needed for interconnection
but only to find the absolute minimum
board area needed.

On your list tally up the areas of all the
components and this is the board area
you’ll need if you could achieve a perfect
layout. At this stage you must also con-
sider how you intend to mount the board
as mounting holes also use board area —
make the mounting holes another item on
your list.

Next compare the needed area with the
area you have available in your box or
whatever. A very good guide to the diffi-
culty of the layout you will have to do is
called the packing density of the board.
The packing density <is the ratio of the
board area needed to the total available
area usually given as a percentage. For ex-
ample if your list says you need 4.82
square inches and the total available area
is 3" x 2" then the packing density needed
is

382 _ 0,803 or 80%
3x2

This packing density could be done but
would be rather difficult. As a general



rule less than 50% is pretty easy, less than
75% needs a little care, less than 90%
needs a lot of fiddling and rearranging and
greater than 90% means good luck!! (for-
get it).

If the packing density works out then
you're in a position to start blocking out
the board layout. Buy some tenth-inch
grid graph paper (I know we’ve all sup-
posed to have gone metric but all pin
spacing is given in tenths of an inch and
0.1" = 2.54 mm and the .04 mm can add
up horribly) and draw in the outline of the
final board you want.

If you're only going to make one board
for yourself and you don’t have too high a
packing density the outline can be the
same size as the final board. However if
you want a really neat job then the outline
should be exactly twice the size of the
final board.

Artwork size

Doing the layout at twice full size
means that any inaccuracies in the layout
and the printed circuit artwork that comes
from the layout are reduced to half size
when the twice full size artwork is photo-
graphically reduced to normal size. This
doesn’t excuse rough work; it just makes
finer detail work possible. Almost all com-
mercial artworks are taped at at least two
to one and sometimes four to one if spe-
cial accuracy is required.

For the hobbyist there are two disadvan-
tages in generating artwork at twice full
size. The first is that the artwork has to be
photographically reduced to final size after
taping is completed. This means you have
10 take your artwork around to an indus-
trial photographer (there are plenty
around) who will photograph your master-
piece so the negative out of the cameta is
exactly the right final size.

If you're going to use precoated printed
board material (more of this later) then
this is all you need but if you want to put
your own resist on the board then you
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Twice full size artwork being prepared. Note the tenth-inch grid and pencil rough.

must ask him to make a contact positive
of the reduced negative.

Both these cost money but not as much
as you may think. To give an example, the
electronic scales that appeared in June and
July ETI last year cost me $18 for reduc-
tion and positives. There was no way the
artwork could have been done at full size
so 1 had no choice. Even if they could
have | would probably still have gone to
twice full size originals.

Probably the greatest disadvantage to
using twice full size is that you have to
find time to go out and have the photogra-
phy done. If you’re beavering away build-
ing your technplogical masterpiece at 2 am
on Sunday mprning you probably won’t
want to stop for the weekend to get reduc-
tions done. If the artwork is full size you
can carry on and the whole process can be
done at home.

A second disadvantage with twice full
size artwork is that you can’t actually
place the components on the layout to see
if they’ll fit. But if you haven’t done a lot
of artwork theE single size is an invaluable

way to make jsure you aren’t asking the
impossible. Stencils can be bought with
the outlines of most components twice full
size on them to act as layout aids (Bishop
Graphics Cat # EZ3367 & EZ3368) but
i’s not quite the same as the actual IC or
transistor.

Whatever size you decide to use there
are a few essential purchases you must
make before you start. The first is the
plastic draughting film that is used to
make the artwork and the other is the art-
work stick-on pads and tape to actually
generate the artwork.

If you intend to use single size artwork
then you'll need some 0.1” diameter pads,
a few 0.2” pads for terminations, some 16
pin IC pads (get the 16 pin ones only and
cut them down for 14 or 8 pin IC’s) and a
few different thickness tapes; say .040"
and 0.075" for starters. The tape is spe-
cially made for artwork generation and is

completely opaque to light. It can also be

bent (it’s sort of like black masking tape)

to form curved tracks on the artwork but
more of this later.

Get yourself a pencil, rubber (a good
one as you'll be making a lot of changes)
and all the components you intend to
finally use and you're ready to start on the
real layout. Even if you're doing twice full
size artwork it’s still essential to hold com-
ponents on the graph paper to see how
they fit sometimes.

Start by drawing in the terminal pads so
all the leads come off the board in a nice
neat group. Then start drawing in the
components in more or less the same pat-
tern as they appear in your neat circuit
diagram. This means the components that
connect to terminal pads lie near them.

In order to make things look neat and
professional there are a few golden rules
in placing components. They are:

O All ICs must be oriented the same way
with pin | pointing to the same corner
of the board. If you turn some of the
ICs 180° then it’s a cert you (or some-
one else) will put the IC in back to
front and destroy it! Never ever put
ICs in at random ‘convenient’ angles
— it looks like a mess and writes across
your layout in words of fire *this was
done by an amareur”.

O Resistors should also be put in only
parallel to the sides of the board for
much the same reasons as above. Also
if you orient them at odd angles then
you're bound to waste space on the
board. The same applies to capacitors
and diodes.

0 Transistors and vertically mounted ca-
pacitors can be oriented any way so
long as their pins fall on the 0.1" grid
of the graph paper.

A way of getting things started is to
mentally divide the circuit up into small
blocks and then proceed to lay out the cir-
cuit block by block so the interconnections
between the blocks fall next to each other. b
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The Latest
from Yaesu!

Economy 70cm

Value & reliability - with the latest in
features! That's the new FT-703 hand
held. Tiny size: but what a perfor-
mer: even has VOX with optional
headset! Cat D-3508

‘479

New 2m mobiles,
Too!

Want economy? Try the new FT207R.
Want power? Try the new FT207RH.
You get the choice - up to an amaz-
ing 45W output (Yasesu's new duct-
flow cooling makes it all possible!)
Both have 10 memories, duat VFO's
plus ali the new goodies that make 2

‘699
*649

FT270R (25/3W)
Cat D-3515

FT270RH (45/5W)
Cat D-3517

Mobile 70cm

Full 10 watts output on 70: two 4-bit
microprocessors make everything
SO easy!

And it's small enough to go any-
where. Features a brilliant disptay
for extra road safety - and with fast/
slow band scanning, it's great, mate!

449

Push-Button 70cm

Real performance in a hand-held.
Push-button keypad gives you real
control, add the battery pack you
want for the output you want!

Cat D-3509

10.8V Battery Pack Cat D-3506 $79

12V Battery Pack Cat D-3507 $89

‘499

Battery
Not Inc.

FRV-8800 VHF Frequency Conv

Fits rightinside case - compiete with
its own telescopic antenna. Freq-
uency range 118-174MHz
Cat D-2823

$149

FRA-7700 Active Antenna
Great for flat dwellers! No need for
an outside antenna and preamp
will pull in stations you didn’t think
possible!
Cat D-2845

FRT-770 Antenna Coupler

Ensures best performance from all
types of antennas. A must if your
antenna is not low impedance.

Cat D-2843 $95

FRG-8800 DC Kit

Allows operation of your FRG-
8800 on 12V DC. Great for field
operation, monitoring, etc.

Cat D-2822

YAESU

$89.50

$2.50

A963/6.85

FRG-8800:
All band all mode

And all singing, all dancing. Amaz-

ing performance in Yaesu's new

masterpiece, the FRG-8800 receiver.

Choice of two modeis, both featur-

ing the very latest in receiver tech-

nology.

® 150kHz-30MHz coverage (FRG-

8800)

® Fully CAT compatible (computer
alded transceiver)

® Provision for VHF converter inside
the receiver! .

* 10 memory channels inbuilt (noth-
ing more to buy!)

And much, much more. Ask for a

free FRG-8800 brochure at your

nearest Dick Smith Electronics store.

FRG-8800 (150k Hz-30MHz)

Cat D- 2820 $799

FRG-8800SW ( 2MHz-30MHz)

CatD-2821 $749
VHF converter to suit (118-174MHz)
Cat D-2823 §449

2M/70cm FT2700RH

Versatility: both hands in a set so
small you wouldn't believe it Full
duplexing, twin VFQO's, ten memories
...whatever you want, the 2700 has
got!

It features dual independent front
ends, dual local synthesisers, dual
IF’'s and transmitter rf stages to make
sure you really do get the best of
both worlds.

The best from

PTY LTD

And it even speaks to you: add the
optional voice synthesiser and it act-
ually tells you which frequency you're
on. Hows that!!!

® 25 watts continous on both bands

® two 4 bit CPU's for complete con-
trot

® Amazingly tiny slze: just 150 X 168

4945

Cat D-3515
All these items
available from

your nearest
Dick Smith Store.



Subscribe to Electronics Today

now, and receive a 20-watt
soldering iron worth $9.95

Right now is certainly the best time to take
out a 12-month subscription to Electronics
Today. You'll not only be ensuring that you
receive each copy regularly each month,
delivered direct to you, but you'll also receive il

a bonus gift: a free ‘Dick Smith’ soldering iron suitable for
the electronics hobbyist, home handyman or technician.
But don't delay — this offer is limited.

Australia’s dynamic electronics monthly!

Electronics Today is your key to the exciting world of
modern electronics — whether you're a professional, an
enthusiast or an interested consumer. Electronics Today
provides you with news and analysis of the latest
developments, authoritative test reports and reviews of
new equipment, down-to-earth information on electronics
in theory and practice, and well-engineered construction
projects.

Electronics Today is also written right here in Australia,
so you know that it really does cover the local electronics
scene.

[ - .

YES!

Please send me one full year (12 issues) of
Electronics Today, delivered to my home, PLUS
my free Dick Smith soldering iron at the special

offer price of just $27.00

NAME: JOB/TITLE:
ADDRESS:

POSTCODE: ORGANISATION:

Please tick box to indicate method of payment:

Cheque*/Money Order* D American Express D Bankcard D Mastercard D

‘Please make cheques and money orders payable to the Federal Publishing Company Pty Ltd.
Credit Card No.

(OO m

Card Expiry Date: ............cocooooveeooereecrevrnennn S EIUTES et et eg e~ it g

(Unsigned orders cannot be accepted)
Allow 4-6 weeks for delivery of first Issue and soldering iron.

ABSOLUTELY

The ‘Dick Smith'’
lightweight 20-watt iron is
ideal for most general
soldering work. It features
interchangeable screw-in
tips, a two-metre mains
cord with moulded-on plug
for safety and durability,
and is fully S.E.C. tested
and approved. It comes
fitted with a plated conical
tip, suitable for most
general soldering.
Normally this quality iron
sells for $9.95 — but
currently we're offering it
to you FREE with each
12-month subscription to
Electronics Today!

Just
$97.00
That’s a $3 saving on

our regular 12-month
subscription rate!

So don't
delay —
subscribe
now in

this issue!
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Positive or negaflve? You can tell that the one on the left is positive because the black on the film looks

like the copper tracks on the board.

Exposing the resist. With precoated board, simply unwrap in dimly lit artificial light to prepare the surface
for exposure.

When a block contains say four or five
resistors it’s often easy to draw them in
side by side with the minimum 0.15" spac-
ing between them then connect them to-
gether. Usually the whole group can be
connected without moving any component
at all or at most the spacing between two
resistors may have to. be increased to 0.2"
to allow two tracks between the pads. The
0.15" spacing only allows clearance for one
track between the pads.

The transistor of IC thdt’s associated
with the group of resistors can be placed
right next to them and connected easily. A
strong word of warning must be given —
always draw in the power supply lines as
you go along and make sure that power
supply bypass capacitors go in next to the
ICs or transistors that need them. It’s no
good to try and bypass an IC supply line
from half way across the board. A good
rule is to put a 10 nF capacitor right next
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to every IC on the board or at the very
least every three ICs. This probably adds
a dollar or so to the cost of the board but
is much cheaper than spending hours
trying to get things to work when you
have half a dozen little oscillators whirring
away.

Another most important point is to
make your earth track big and short. Even
if your circuit is audio or only dc the tran-
sistors and ICs don’t know this. They still
have gain up to many niegahertz and if
your earthing and/or bypassing is no good
they may oscillate.

In your neat circuit diagram you prob-
ably have one earth line drawn along the
bottom of the page. Try and preserve this
as one earth about 0.2" wide on the board
with all parts of the circuit that need it
tied back to this track. All bypass capaci-
tors should also connect directly to this
track without long straggly connecting

tracks. If you’ve sufficient space it’s a
good idea to have a border of earth about
14" wide all around the board but that’s
often a luxury physical constraints won’t
allow.

Signal lines can be allowed to wander
atound a bit and power supply lines, so
long as they’re properly bypassed, can
wander even more but the earth must not.
Keep on adding in blocks of your circuit
diagram until you’ve got it all in including
the mandatory large electrolytic capacitor
across the supply terminals.

Then, when you reckon it’s all done
have a look and see if you can reroute
tracks to tidy things up. Once you’ve actu-
ally got the whole thing down on paper
it’s usually pretty éasy to see changes that
will improve it a lot.

If you want a really pukka job you’ll al-
most certainly have to work the layout
down a bit. Even the pros who do this
sort of thing for a living still have to re-
work part of their layouts (apart from one
bloke I know but he’s a genius with a
mental flair for visualising these things!).

Finally when you’re really happy that
every component on thé board is con-
nected up correctly and all the compo-
rents are drawn in so they don’t touch
each other (or worse cross over each
other!) you’re ready to start making the
actual artwork that will be turned into
copper on fibreglass. This is where you
really start to make the board and this is
where you find the worst errors in your
layout.

Making the artwork

The artwork is taped up on plastic
draughting film that can be bought from
the same place you bought the artwork
aids. There are two sorts available; one is
just plain translucent film and the other
has very faint tenth-inch grid lines printed
on it.

If you get the plain film then you'll
have to stick it down on some tenth-inch
graph paper. Use small pieces of masking
tape on all four corners and make sure
you can see through the film to the grid.
If you use the film with a grid on it al-
ready then it can be worked on over a
plain white sheet of paper and it isn’t nec-
essary to stick it down. Either way you
should have a sheet of film with a grid
easily visible on it.

Start by sticking down all the pads of
your layout. Taping is done using a small
penknife or, more usually, an exacto
knife. Exacto knives can be bought from
the same place as all the other artwork
aids and have many other uses as well
(such as modifying copper tracks on the
final board). I personally use surgical scal-
pels which have long, easily held handles
but anything with a small blade will do.



To lay down pads slip the tip of the
blade under the edge of the pad and peel
it off the backing sheet. The knife is nor-
mally held in three fingers of one hand
leaving the forefinger and thumb free.
When the tip of the blade is just under the
pad the forefinger is placed over the tip of
the blade and the pad to hold it firmly
while the pad is peeled off.

The pad is then carefully aligned over
the grid on the plastic film and the pad
firmly pressed down on the film so the
crossed lines on the grid are still visible in
the hole in the pad. If you're putting
down IC pads you must line up all 14 or
16 pads correctly. It looks terrible to have
an IC drawing to see where they should
20. You’ll have to count off grid lines to
locate the position of some pads but
others simply lie side by side.

Keep on making checks to make sure
you haven’t slipped a grid line or so by
holding the artwork being taped and your
original layout together up to the light so
both are visible over each other. Any er-
rors will be immediately obvious. Also
when you're laying down pads you’ll prob-
ably find the occasional place where the
layout shows a track going between two
pads and there isn't enough space. Not to
worry; this can be fixed later.

Once all the pads are down you’re
ready to start connecting them up. The
golden rule here is to try and make the
tracks and the spaces between them of
equal width. When you finally use the art-
work to make a printed circuit you'll dis-
cover that tracks less than about 0.020"
tend to be etched right through and simi-
larly spaces between tracks less than 0.020"
tend to not separate so these are the
absolute minimum spacings to be used. To
make things easier until you're familiar
with the process I strongly recommend that
you use minimum dimensions of 0.040"
both for tracks and spaces. These rules
(like any) can be bent if you know what
you’re doing but if not it saves rework to
stick to them.

To connect between pads first trim the
end of the tape square. Hold the end of
the tape over the first pad and press it
down firmly. Run the tape carefully in the
path you want to follow until it reaches
the second pad. Press it down firmly onto
the second pad. Cut it off by pressing the
blade of your knife onto the tape not hard
enough to cut it then pull the tape up to
cut it off. If you try and cut the tape while
it's stuck on the pad you’ll cut both tape

. and pad.

When you’re laying down tape you must
try not to put it down under tension. If
the tape is stretched as it’s stuck down it
tends to creep back after it’s cut off and
open up spaces. This particularly applies
to taping around corners.

It’s inevitable that the iayout will in-
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clude some curved tracks. When you tape
them the tape must have no tension; better
to be slightly in compression.

To do this you must, as you're laying
down the tape, continually push it back on
itself slightly with the tip of the knife
blade. It’s something of a knack to do it
correctly.

After even piece of tape is placed and
cut off press it down hard. Pounding on it
with a closed fist is quite acceptable —
you can’t press it down too hard.

During all fhis you must keep all grease
or oil away from the artwork. Contact ad-
hesives simply will not stick to oil and all
your work will fall off if the film is dirty.

If you find that you must run tape be-
tween two pads that are too close and you
can’t maintain clearance then as a last re-
sort it’s permissible to carefully cut away a
bit of the pad. There must be at least
0.030" of pad left around the centre hole
or when you drill the hole in the board
you'll break through the side of the pad.
Then you won't get a good solder joint.
This method should always be thought of
as an act of desperation — not a standard
technique.

When you're taping up the artwork it
helps a lot to always refer back to the
original diagram to keep track of what
you’re doing. You’'ll probably find a mis-
take or two.

Once the taping is completed and
checked, all that remains to be done is to
mark the mounting holes with large
diameter pads. Mark the corners of the
board so you know where to trim after the
board’s been etched. You can put tape all
around the edge of the board if you want
but it’s more usual only to mark the cor-
ners. The tape for the corner marks goes

outside the actual edge of the board so
when the board’s trimmed the corner
marks are cut off. When you think it’s
really finished check it again. This is the
last chance you'll get to have an error free
layout.

Etching

The next step is to ensure that the art-
work is the correct polarity for the photo-
etching process you intend to use. If you
are using dry resist precoated board ma-
terial then you must obtain a reversal, or
negative, of the taped artwork you've gen-
erated. If the original artwork was twice
full size this comes naturally, as the
photography gives a negative.

If you worked ‘one to one’ then you
must get some “Scotchcal” exposure film.
This stuff is like photographic film except
that it’s only sensitive to ultraviolet light
and you only need one chemical to de-
velop it.

To expose the film place the. sensitive
surface under the UV source and lay the
mask over it. Make sure the mask is the
right way up so the pattern that will finally
appear is not mirror imaged. Place a sheet
of good, heavy glass over the mask. I use
a piece 6 mm thick which is enough to
press the mask flat against the UV sensi-
tive surface. For the suntan lamp UV
source it’s necessary to cover the whole
assembly with something opaque (say a
book) for about sixty seconds until the
lamp warms up. After that the mask and
sensitive material can be uncovered to
commence the actual exposure.

If you’ve bought precoated board all
you have to do to prepare the surface for
exposure is to unwrap it in dimly lit ariifi-
cial light. If you want to do the whole p

Developing the resist. The deveioper comes in powder form and has to be dissolved in water to make up
a solution. Treat this solution with care as it is poisonous.
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The etching process. Place packing under the tray to tilt it at a slight angle and three-quarters cover the
bottom with etchant. Drop the board into the high end of the tray, copperside up.

Turn the board over and use a fine (25 mm) brush to get fine cletail.

thing yourself then you’ll have to buy
some photoresist and it’s appropriate de-
veloper. Circuit Components in Bexley,
NSW, sell all the necessary materials for
all stages of making printed boards and
are quite happy to give advice if you’re
not certain what you need.

The correct resist to directly expose
taped up artwork is CPR Positive Resist.
The developer for this resist comes as a
powder that has to be dissolved in water
to make up a solution. Have a thought for
the neighbourhood kids though and don’t
keep the developer in a soft drink bottle.
It’s a poison and doesn’t do rug-rats any
good at all to drink.

To coat the board with resist, first clean
the copper thoroughly with an abrasive
cleanser such as “Gumption” using clean
paper towels. Grease or fingerprints on
the copper is a disaster for the coating
process so don’t touch the surface at all.
After scrubbing the copper dry it with
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paper towels (cloth towels may have traces
of grease). Then tip a small pool of the
photoresist onto the centre of the board
and work it all over the surface by tipping
the board this way and that.

You may also use a small paint brush to
work the resist into the corners of the
board but make sure it’s a good one that
doesn’t shed hairs. Use plenty of resist to
make sure the board is completely covered
then stand the board on edge on a thick
wad of newspaper. All the excess resist
will drain off to leave a nice even film.

Next stoke up the kitchen oven (this
isn’t called ‘“kitchen sink technology™ for
nothing) and set the thermostat for 175°F
or 80°C and allow it to warm up. Place the
board in the oven — resist side up on a
piece of paper towel or newspaper and
cook it for 15 minutes. This serves to
drive off all the solvent in the resist and
leave a hard dry film.

If you leave it in too long the resist

Exposing the film

The photo etching process used with circuit
boards works with ultraviolet light. This has the
advantage that it does not require a darkroom.
All the equipment can be handled in normal
ambient light, with the proviso that you need to
avold any strong sources of UV. Since this In-
cludes the sun, it's probably a good idea to
work at night if at all possible. If not, then make
sure you are well away from windows, etc.

For the actual exposure, you can use either
a sunlamp or a purpose built UV light. The
recommended UV source for both Scotchcal
and photoresist is a Philips UV mercury dis-
charge tube. This will fit into a 20 W fiuoro bat-
ten.

A quite effective exposure box can be made
by nailing together a box with one side open.
The internal surfaces should be painted white,
and the lamp mounted in its batten opposite
the opening. The opening should be filled with
a sheet of glass. The distance from the top of
the glass to the tube should be about 50 mm.

For exposure the box should be positioned
with the glass side up, the artwork placed on
the glass and held down with another piece of
glass.

Note that when UV tubes have been unused
for a while, or are being operated in very cold
ambient temperatures, they take a while to
reach their normal operating output. Leave
them burning for at least fifteen minutes before
you start work with them.

If you don't want to go to all that trouble, a
simple, but less accurate way to do things is to
use an ordinary old sunlamp. Position this
about 350 mm above the artwork. But be care-
ful. If you expose your hands to the rays for too
long you'll get sunburnt.

won'’t develop properly; too short and the
developer takes off the lot so time it care-
fully. This process is called the prebake
and is vital to good resist processing.

But note that some resists have special
requirements you should be aware of. Cir-
cuit-components insist that ‘“gas ovens,
fan-forced electric ovens and sealed elec-
tric ovens are not suitable. Beware of
stove ovens with grease deposits.” They
also warn against direct exposure to infra-
red from the elements of an electric oven.

After the 15 minutes are up take the
board out. Lay the artwork over the board
and cover the lot with a piece of glass as
described. If you use the suntan lamp as a
UV source the CPR film needs between 3
minutes 30 seconds and 4 minutes for cor-
rect exposure with the lamp 350 mm from
the resist.

For the 20 W UV tube advice on expo-
sure is given with the resist. After expo-
sure lay the board face up in a glass dish
and cover it with developer. Don’t use
aluminium or iron dishes as the developer
will attack them as well.

Gently agitate the dish by rocking it.
The resist will dissolve away where it’s
been exposed to light.

For the precoated boards you will have
exposed it through a Scotchcal reversing
film mask and the resist will dissolve
where the mask protected it.

The developing process should only take
a few minutes and when it’s complete



there should be absolutely no trace of re-
sist where it should be dissolved. Even the
minutest trace of resist will prevent proper
etching and ruin the board so carefully ex-
amine the board to make sure the co-
loured resist has been completely
dissolved.

To stabilize the resist film after develop-
ment turn the oven up to 200°F or 95°C
and postbake the board for 20 minutes.
This bake isn’t quite as critical as the pre-
bake (once I forgot and left it in for 3
hours with no ill effects!). Finally take the
board out and let it cool and stabilize for
about half an hour and it’s ready to etch.

The easiest etchant to use is ferric chlo-
ride and you can buy bottles of ready
made solution. Be warned though, this
stuff is the most foul staining corrosive
gunk imaginable and the tiniest drop will
leave a totally unremovable yellow mark
on clothes or anything else.

Good housekeeping is essential. It will
also etch stainless steel just fine (like
kitchen sinks!!!) so don’t spill it. If a few
drops are spilt on a stainless steel sink and
it’s rinsed down the faint traces left will
corrode the sink in a few hours and leave
rust marks that are hard to get off. It’s
best to use the etchant in a tray placed on
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several thicknesses of newspaper.

As well as the etchant and tray you’ll
need a very cheap 25 mm paint brush with
the bristles trimmed off about 10 mm.
Place some packing under one end of the
tray so it’s tilted at a slight angle and tip
enough etchant into the tray to three-
quarters cover the bottom. Drop the
board into the high end of the tray, cop-
perside up, and/brush the etchant over the
copper.

You’ll see a black powdery deposit form
on the bare copper then dissolve and wash
away. Keep on brushing, concentrating on
the areas that have no tracks and have
large bare areas to be etched. For some
reason the etching process seems to favour
areas that have lots of tracks. In five to
ten minutes, depending on solution age
and temperature, all the areas not covered
by resist will completely dissolve.

It’s possible to use ammonium persul-
phate instead of ferric chloride if you like.
This is not as easy to use, but it doesn’t
stain and it’s not as corrosive.

The process is essentially the same.
However you need to heat it to 50°- 60°C.
It won’t work at room temperature. Also,
it can’t be stored. It slowly releases gas
and decomposes. If you attempt to seal it

in a bottle, the bottle will explode.

As soon as all the copper is etched away
remove the board from the tray and rinse
it using megalitres of water. Examine the
board carefully to make sure that all the
copper is really dissolved then put the
solution back in its bottle to be used
again.

Rinse out the tray and brush once again
using vast quantities of water and make
sure you haven’t spilled a drop of etchant
anywhere. If you have you’ll find out soon
enough from the tirade of abuse from wife
and/or mother.

Finally, remove the resist with solvent
acetone and a paper towel. It comes off
easily unless you forgot and postbaked it
for hours, Trim the board to size with a
hacksaw and clean up the edges with a file
so you just remove the corner marks.
Then drill all the holes with a small hand
drill. The drill size should be about
0.8 mm for most components but some
need a larger size, say 1.2 mm.

At this stage you should have a nice
neat printed circuit board of your own de-
sign ready to assemble and try. For the
first time the process seems long and
messy but after a few tries you'll find it
easy, quick and most satisfying. @
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WE’RE NOT RIDING
ON A REPUTATION.

—
@ KIKUSUI

DELAY

with
DUAL TIME BASE

cos 504' 40MH:z

e -.'.Jl The most economical
| | 40MHz CRO that has
w | more than just a
trigger delay BUT a
full DUAL TIME BASE

. LJ that allows ANY

¢ - portion of a displayed
B8 waveform to be
KIKUSUI COS 5041

HEHe-0-9

’\Q‘?‘\

e DSS-5020 20 MHz + Digital Storage,

EMONA INSTRUMENTS
B

A division of Emona Enie es
Ist Floor

720 George St

Sydney, 2000.

Phone: (02) 212-4599

OPEN

SATURDAY
MORNINGS

o

WE'RE MAKING ONE!

GW INSTRUMENTS ¢ PROvEN

e RELIABLE

GW FUNCTION GENERATORS GFG-Series
__ Tpeeeeds A0 ®(0.2Hz ~2MHz
§884 - == = o Sine, Trian?Ie & Square
T am d-fe N TTL, CMOS)
LA RS ® Variable: DUTYCYCLE

DC OFF SET
® 1 Year Warranty

o 3 Models Available:
GFG-8015F function generator.
GFG-8016S sweep generator.
GFG-8016 D with built in

frequency counter.

GW BENCH-TOP DC SUPPLIES

e ECONOMICAL & ROBUST

® Variable voltage and short circuit current

® QOverload/short circuit PROTECTED

® Auto constant voltage, constant current cross-over

@ Over 20 MODELS in SINGLE and DUAL tracking
available

MAGNIFIED.

® LOW COST
® 2 Channel 40MHz bandwidth g Y ALWAYS
® 1mV/Div ® 20nS MAX sweep spee: 5
® Built-in DELAY-LINE ® Trigger LEVEL INCLUDED:

LOCK @ Variable HOLD-OFF 2 PROBES 10:1/1:1
Other quality KIKUSUI oscilloscopes — 2 TERMINAL
® COS-5020 20 MHz (on NSW Gowt. ADAPTORS

contract) > Q s‘\

e COS-5042 40 MHz 3CH, delay. & x
e COS-5060A 60 MHz 3CH, delay. 3 Y,\-
® COS-5100 100 MHz 3CH, delay. \®

e FULL 1-YEAR WARRANTY

Some of our popular models include:

GPS-1830 1 x 18V,3A
GPS-1820H 1 x 18V,20A
{ GPS-3020 1 x 30V,2A
- - GPS-3010H 1 x 30V,10A
GPS-3020 GPC-3020 2 x 30V,2A and
ALSO AVAILABLE FROM: VIC  Rado Pants Group. Meibou
NSW Davred Electronics Syaney. Phone 267 1385 Pnone 329-7888
Geott Wood £ lectromcs Pty Lig. Rozetie WA Hinco Engmeenng Pty Lig. Perth,
Prone 810 b84d Pnone 381 4477
Emtiomics Syaney City 2110531 A Int') Communication Systems Pty Ltd
Martin De Launay (Newcastie) Pty Lto. Prone 52 8066 Port Adelaide Phone 47 3688
ACT Bectronc Components Pty Ltd, Fyshwick AS George Marve

Pnone 80 4654
QLD Batec Systems Pty Lta Mu-sbane Phone 369 5900
Norten Townsvdle Phone 79 8600

y €
Phone 34 2233
Geotge Harvey € cs.
Phone 31 6533

Features Prices

8MHz 80186-3 (10MHz optlonal) Kit 995.00
Up to WMbyte parity checked memory A&T 1250.00
Two serial ports to 38400 baud Mini Kit 250.00
Centronics printer interface

Double density 8" or 5% floppy disc interface TurboDOS  395.00
SASI hard disc inferface Manual 25.00

Boot ROMs

CMOS battery backed calendar clock
TurboDOS operating system available
DESIGNED AND MANUFACTURED IN AUSTRALIA

POSITRONIC COMPUTERS

1 STRATHAIRD CLOSE, DIAMOND CREEK, VIC. 3089

All + 20% Sales Tax

(03) 438 2713
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RAM/EPROM SALE

4164-12 Ram $3 plus Tax
27128 Eprom $12plus Tax
2764 Eprom $7 plus Tax
SWITCHMODE POWER SUPPLIES
HITRON $85.00 incl. +12, -12, -5, 45 @ 8A
VEP $45.00 incl. +12, -5, +5V @ 8A

BRAND NEW 20inch XY
MONITORS $100

100's of USED 2732 EPROMS
& VIDEO GAME PCB'S GOING CHEAP

A. HANKIN &CO

SYD (02)5691733,
22-24 Cook Road, Marrickville

MELB (03)4192466,
13 Hood Street, Collingwood




AT LAST!

A BUDGET PRICED 19 INCH RACK SYSTEM

ZIP-RACK 19A is the basic rack system for your 19 inch
rack mounting equipment, kits & PCB sub-racks.

T T T TP T PP SIZE | KIT No.
ATTRACTIVE | | | = - R 6RU | 19-111
o 1 e 2Ry [

| i = 18 RU | 19-113
FINISH e \\\%ﬁ\-b —— =

- o [ / = ,

L3 L8 L T { {1 I 1 Rack Unit (RU) Panel
STANDARD ; IR 1 | is 44.5 mm high (1% in.)
FRONTFACE | | [[s INEN | | ALL RACKS ARE
MOUNTING L | T = | 358 mm DEEP.
FORMAT 1 e | | |

R ALy -

1118 ?iﬂ‘ ﬂ.ﬁi&jﬁ - | KITCONTENTS
FAST ull ni :

- 1 ||e , S | | | —{ % 12 Frame Sections
EASY o1 | | |

L |18 ! " L —— % 4Top Corners
KIT of || | | A | % 4Lower Corners
ASSEMBLY [ |11 T T 1] . v .

— |z 1 N S - - — % 12Clip-in M6 Nuts
mree  HlE— g sl | HHHH H 7 2veseme
STANDARD i ] Rivae(t:so opP
RACK SIZES =1 5 LS b

' T * Simple, easy to
i - follow instructions
I EaddEes
1 | L | L | |  *Forequipment mounting
ASSEMBLY
Advance Australia Tools required: Small rubber mallet; electric hand drill; hand rivet tool.

Twelve lengths of hollow extrusion are Interlocked using eight plastic corner
pieces. The plastic corners are inserted into the hollow sections using a
small rubber mallet. This assembly is then made permanent by driling and
pop riveting each corner with drill (3.2 dia.) & pop rivets supplied with kit.

ZIP-RACK 19 IS
DESIGNED AND

/A;’VAAV bjngaQL{fED No spanners, screws, nuts or washers. Just a clean fast fit.
BY

j NSW: CONTACT YOUR LOCAL JAYCAR STORE
AUTOTRON AUSTRAL'A FOR THEIR CUSTOMISED ZIP-RACK 19J
PO Box 202,
Gien Waverley, 3150, VIC: ACTIVE ELECTRONICS: MELBOURNE (03) 602-3282
Victoria, Australia. SPRINGVALE (03) 547-1046
Telex 38433

W.A.: ATKINS CARLYLE: (09) 321-0101
Telephone (03) 763 6423

LOCAL & OVERSEAS DISTRIBUTORS ENQUIRIES WELCOME
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Project 743

25 WATT UHF POWER
AMPLIFIER

The powers that be are often just not quite enough when it
comes to radio transceivers. “Are you receiving me?” Loud
and clear with the help of this ETI project to boost your trans-
mitting signal to a very audible 25 watts.

HOW DO YOU feel about your transceiver
radio not being able to deliver the full legal
output power? Have you ever wanted to
stretch your transceiver power to its legal
limit? I guess you might think the idea is

great but.sounds a little too complicated.
Having to modify your expensive trans-
ceiver radio is always difficult — and risky!
What if you can’t put everything back to
where it was, after pulling your transceiver

l Y ATTENUATOR

ANTENNA

%

(RLY2)

O

SIGNAL LEVEL
DETECTION CIRCUIT

AMATEUR
TRANSCEIVER
RADIO

clrcyit,

100e

74

LISTEN/TALK
CONTROL BUTTON

Figure 1. The three baslic parts of the amplifier: attenuator, amplitying circult and signal level detection
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S. K. Hui

apart? Of course if it blows up, you can al-
ways buy a new one with higher output
power.

For those of you who are radio communi-
cations enthusiasts, the following could be
great news for you. Without changing any-
thing in the transceiver, you can boost the
output power to 25 watts! All you need is
the ETI 743 — UHF amplifier to simply
plug the antenna and your transceiver out-
put into. And the cost in building this pro-
ject is minimal when compared to buying
another transceiver set.

Credit for the design is due to Gary
Crapp and Giil MacPherson from Dick
Smith Electronics. The project is available
in a kit form, with parts from Dick Smith
Electronics and others.

Amplifier circuit principle

The idea of the ETI-743 UHF amplifier is
quite simple. As soon as you start transmit-
ting, the amplifier senses the signal and
boosts it up to 25 watts! In the absence of a
transmitting signal (receiving .mode), the
amplifying circuit is bypassed, thus allowing
the transceiver to directly see the received
signal from the antenna.

The ETI-743 amplifier should be used for
amateur radio transmissions. Although
technicaily it could be used in UHF CB
band operation in that same frequency
range, you must check the conditions of
your licence to make sure that it does not
exceed the power level stipulated.

The amplifier can be divided roughly into
three parts: attenuator, amplifying circuit
and signal level detection circuit (see Figure
1). The signal level detection circuit senses
the strength of the transceiver output signal.
Depending on_how strong the signal is the
circuit will turn the LED and the relays
(RLY!, RLY2) on or off. As soon as the
ETI-743 circuit is turned on, a signal path is
set up, linking the antenna directly to the
output of your transceiver. This allows you
to listen to the air as usual.

Pushing the “talk” button on your trans-
ceiver radio will activate the signal level de-
tection circuit. As a result both relays and



the transmitting LED will be turned on to
indicate that amplification is activated. The
output signal from the transceiver will be
connected to the attenuator by RLY1. The
output of the attenuator feeds IC1 and IC2,
the hybrids, and output of these hybrids is
fed to the antenna by RLY2.

These Motorola MHW710-2 hybrid rf
amplifiers (IC1 and IC2) are connected in
parallel using four matching transmission
lines. These minimize the reflection of sig-
nal due to impedance mismatching. Each
amplifier by itself can deliver a maximum of
12.5 watts. Two combined will give an excit-
ing 25 watts output. These amplifiers are
capable of operating over a frequency range
from 440 MHz to 470 MHz.

At first sight, the attenuator network
looks rather redundant, however it is im-
portant. It attenuates the transmitting signal
to a power level that won’t saturate the hy-
brid amplifiers. A 300 mW signal is re-
quired by the two rf hybrid amplifiers (each
takes 150 mW), to obtain maximum output
power.

Most amateur transceiver radios are 5 W
output. If yours isn’t you must carefully
choose the right attenuation to suit your
particular transceiver. The selected resist-
ance values shown in the Parts List for R1
to R7 are suitable for 4 to 5 W transceiver
radios only. If you happen to be one of
the unlucky few who have a 1 or 2 W out-
put transceiver radio, some fiddling of the
resistance values is unavoidable (see “at-
tenuator’ box).

Construction

The construction work involved in this
project is more mechanical than electrical.
Instead of the usual method of assembling
the board first and somehow mounting it
later, you will have to sort out mounting
problems first.

You must first make the cut-outs on the
main pc board as shown on the pc board art-
work. Cut the front and rear panels from a
single sided pc board. Rectangular holes
and slots have to be cut out in the front and

>

Side A A V¥ Side B
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Project 743

rear panel as well as the main board. This
can be done by first drilling a hole some-
where inside the area you want to cut out,
inserting a saw blade through the hole and
cutting out the area.

Next drill and cut all the holes on the
main board and the panels. In order to re-
duce the ground plane impedance, the
grounded tracks on both sides of the board
have to be joined together electrically by
means of copper foil. Three pieces of foil
need to be soldered in the positions shown
in Figure 2. The 28G copper foil is cut to
about 23. mm wide, 12 mm long, soldered
on the ground track, bent round the edge of

the board and soldered onto the other side
of the board. Now get a bigger piece of cop-
per foil (about 108 x 81 mm) of 24G and sol-
der it onto side B of the pc board as shown
in Figure 2, to cover the rectangular holes. |
know how anxious you are to solder the
components on board but wait a little long-
er, you will find it worth the time.

The next thing you have to do is to mount
the main pc board into the case. If you have
the right plastic case, there will be four plas-
tic mounting studs standing out on the floor.
Put four 12 mm spacers on the mounting
studs. Land the main pc board with side A
facing up gently on the spacers without

165

Rear panel drilling details.
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knocking them down. If the mounting holes
on the pc board were drilled correctly, they
should align with the spacers. Fasten the
board with 20 mm long, 4" screws and in-
sert the rear panel. The kinky edge of the
main board should now touch the rear panel
to form a right angle. With the copper side
of the rear panel facing the kinky edge, the
main board is soldered onto the rear panel
to make this right angle structure rigid and
sitting comfortably in the case.

The trickiest part is the mounting of the
heatsink and the two hybrid amplifiers. An
aluminium angle about the size shown in
Figure 3a is inserted into the slot on the rear
panel. It goes all the way in until the shorter
arm of the aluminium angle is pressing
against the rear panel. The longer arm of
the aluminium should be forced to press
tightly against the large copper foil you just
soldered on the main board. You should put
something between the longer arm of the
aluminium and the floor of the case to pro-
vide the support for the aluminium while
you drill it.

Now put the two hybrid amplifiers into
the rectangular holes on the main board,
and align the pins of the amplifiers with
their corresponding tracks on side A of the
board. Carefully mark out the mounting
holes for the amplifiers on the copper foil
using a sharp needle. Remove the hybrids
and drill the four holes on the copper foil
according to your marking. The holes
should go right through the aluminium as
well. You should mount the hybrid ampli-
fiers onto the copper foil using a heat trans-
fer compound on the bottom sides of the
amplifiers. Screw the amplifiers down
firmly and solder their pins onto the pc
board.

Take a heatsink with dimensions as
shown in Figure 3b. Drill two holes in it (for
4" screws) about 50 mm apart between two
vanes, at about half its height. The heatsink
is then placed against the shorter arm of the
aluminium angle. On the surface of the
shorter aluminium arm mark two corres-
ponding holes and drill them right through
to the rear panel. Evenly spread the heat
transfer (silicon) compound on the alu-
minium surface. This sandwich structure
(heatsink-aluminium-rear panel) is then
fixed by using two %" screws. Holes B and C
as shown in rear panel drilling defajls are
for mounting two BNC connectors on the
rear panel. When you do so make sure their
pins are lying flat on the corresponding
tracks on the main board; they are soldered
directly onto the tracks. Make sure the con-
nectors are firmly tightened.

The rear panel, heatsink, main board and
the aluminium should now form one single
rigid structure. Remove this structure from
the case and you can start putting compo-
nents on the main board. You will find

some of them are sitting on side A of the »



HOW IT WORKS — ETI-743

The rf signal at the BNC input (see Figure 2) Is
sensed by capacltor C1, and rectified by
diodes D1 and D2 before driving the base of
transistor Q1. in the receiving mode, the sig-
nal from the antenna is not strong enough to
turn on Q1. Under this condition, the LED is
off, relays are not energized and the ampllify-
ing circuit is idle.

As soon as you start transmitting, the
much stronger signal from your transcelver
radio output will turn on Q1, thus short cir-
culting eapacitor C3, and forcing R14 and
R10 to form a potential divider generating
roughly 5.3V to the base of transistor Q2.
This voltage is enough to saturate Q2 (that is,
turn it on). The emitter junction of the turned-
on Q2 starts to conduct like a forward biased
diode and this diode, In shunt with the D3 and
R14, effectively brings the 5.3 V back to about
11.3 V. The base current is then limited by
R10 to around 11.3 mA.

Both relays RLY1, RLY2 and the LED are
connected in parallel. The saturated Q2 will
glve rise to about 12 V across all three turn-
Ing them on. Current through the LED is lim-
ited to about 12 mA by R11; current through
the relays is limited by thelr resistances.
Diode D4 and capacitor C8 are there to pro-
tect the transistor Q2 from the damaging In-
ductive effect of the relays’ coils during
switching.

The amplifying circuit consists of two hy-
brid ampilfiers (IC1 and IC2) each of which
has a gain of 19.2dB. A 150 mW signal in-
jected into one will give an output power of
0.15 x 102 = 12.5 watts. Two in parallel
gives 25 watts but requires a 300 mW input
signal.

Connecting both ampilifiers together is not
an easy job at all. Impedance matching has to
be allowed for or signal reflection may occur.
Most transceivers have an output impedance
of 50 ohms. The Input impedance of each hy-
brid amplifier is also 50 ohms. Connecting
two hybrids in parallel obviously won't glve
50 ohms anymore. The idea Is to connect
each amplifier input with a transmisslon line
before they join together. The characteristic
impedance of both transmission lines is 75
ohms and they are a quarter wavelength long.

The impedance looking into each amplifier
with a quarter wavelength long transmission
line connected becomes 112 ohms. Since
there are two in parallel, the input impedance
looking into the whole amplitying circuit be-
comes 112/2 = 56 ohms, which is pretty well
matched to your 50 ohm radio. A similar ar-
rangement connects the amplifiers’ outputs
together to match your 50 ohm antenna.
These four transmission lines are printed as
normal copper tracks on a pc board with thejr
lengths carefully calculated.

As you may have noticed from the clrcuit
diagram or the mask of the layout, diode DS
connects to the ground through a short piece
of copper track. It acts like a little antenna
picking up the rf signal from the circuit, recti-
fied by D5. The output drives the M1 meter.
Hence the meter provides the indication of
the strength of the rf signal.

24G COPPERFOIL
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Figure 2. Copper foil soldering positions. Three pieces of foil should be soldered into position. The |
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Project 743

PARTS LIST — ETI-743

Resistors ..............
R1,2,3,4.. .
12R (1 W)
39R (Ya W)
10k (Va W)
R9, 10, 11,
14,16 e Ik (Va W)
M15... g .2k2 (Va W)
MTE, A3 S it 4R7 (Ya W)

.. 10k trimpot
... 1p ceramic
.1000p ceramic

.10p (16 V) tant. or elect.
1w (35 V) tant.

| 12 V BATTERY
OR POWER SUPPLY

1L

C9, 10, 11, 17,

..... 0.01p ceramic
10p (16 V) elect.
1000p feedthrough

ceramic
Diodes
D1, B8 n, -/ 1N60 high freq.
D3... .. 1IN914 small sig

D4... ..1N4002 rectifying
LEDY ..........c.c.c......ted LED 5 mm
Semliconductors

(o] FITESIER——- BC107 or BC548

single hole ferrite bead

DPDT toggle switch
...BNC connectors

...200 pA meter

coaxial relays

One 24G copper foil (108 x 81 mm); one 28G
copper foil (23 x 36 mm); LED holder; four
spacers, 100 mm heatsink for IC1, IC2; a right
angle aluminium section; one plastic case (210 x
175 x 55 mm); front and rear panels; one double
sided pc board; 500 mm red/black wire, a short
length of 25BNS insulated wire for making the rf
chokes; 10 nuts and screws (1/8") for mounting
the hybrid amplifiers.

Price estimate: from $129
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ONE HOLE BEAD
(CHK3, CHK4)

i
I

BENDED LEGS
FOR SOLDERING
ON TRACKS
DIRECTLY

SIX HOLE BEAD
(CHK1,CHK2)

LFlgure 4. Winding diagram of the two ferrite beads,

ATTENUATOR

An input signal injected into a T-shape atten-
uator shown In Figure 5 will suffer a loss of
power. The ratio of output signal power to
input signal power defines the degree of at-
tenuation. Normally, people take the log of
this ratio and multiply it by ten to give the
attenuation in terms of dBs. In our case, the
attenuation of such a T-shape resistor net-
work is given by:

Attenuation (dB) = log [A/B] . .. (1)

where A = 56 x Rc
B = Ra x (Rc + Rb + 56) + Rc x (Rb +
56).

Recalling that 300 mW in the output of the
attenuator is required for the hybrid ampli-
fiers, the attenuation you need for an ‘M’ watt
transceiver is:

Attenuation (dB) = 10 x log (0.3/M) . . . (2)
For instance, if M = 1 W, using equation (2):
Attenuation = 10 x log (0.3/1) = —5.23 dB

This must be equal to the expression in equa-
tion (1) so we have:

—5.23dB = 20 x log[A/B]
where A and B are defined previously.

The values for A and B are dependent upon
the values of Ra, Rb, Rc. it is only a matter of
choosing the values for Ra, Rb, Rc to make
both sides of the above equatlon as equal as
possible. For this ‘M = 1’ watt case, | have
chosen Ra = 15 ohms, Rb = 18 ohms and Rc
= B2 ohms to give —5.25dB, which is ap-
proximately equal to —5.23 dB.

To make life easier for you, a set of resist-
ance vaiues are given for ditferent trans-
celver output powers. These figures are tabu-
lated below for quick reference. You may
have realized from the actual pc board art-

Ra

work that there are four sets of resistor holes
for Ra and three for Rb. This means you can
build up Ra and Rb with more than one resis-
tor in parallel using:

(; o L, 1, )
- = -

Because of the power requirement, paral-
lel resistors Ra and Rb must be at least 1 W
rating. If you prefer to have a single resistor
for Ra and Rb, it has to be at least 4 W rat-
ing — for a 5 W transceiver.

After all these caiculations, you probably
think this is the end of the story. Unfortunate-
ly, it is not! We found the theoretical values
don’t work in practice. The numbers you have
Just calculated or borrowed from the table as-
sumed pure resistance. The ones we use in
practice are slightly inductive. A factor of 2
was recorded between the calculated attenu-
ation value and the value obtained from the
working resistor values. The quickest
method of determining the attenuation is to
hook up a wattmeter to the output BNC con-
nector of the unit. Take the values from the
table (or calculate them) and solder the resis-
tors on the board.

Turn on the unit and note the indication
of the power levei on the wattmeter. If it is
not 25 watts, you will have to fiddle with the
resistor values until it is.

Warning: Never use variable resistors for
Ra, Rb or Re, because all variable resistors
are inductive.

TABLE 1

Transceiver output Ra Rb Rc
power in watts

— WV

POWER IN =——»

O

1 15 18 82
2 110 22 47
3 27 27 33
7 33 33 22
Rb
MNN——0
ATTENTUATED
Rc —— POWER
out

Figure 5. Signal into T-attenuation network.
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board and some are on side B. The side B
ones are soldered in a normal way, that is,
insert their pins through the holes on the pc
board and solder them on the other side.
Pins of the side A components should be
bent and soldered onto the tracks which are
on the same side as the components. Make
sure the pins of the components are cut as
short as possible to avoid picking up unnec-
essary rf signal,

The winding diagram of the two ferrite
beads is shown in Figure 4. Hole A on the
rear panel (see rear panel drilling details)
is for the red/black cables to bring 12 volts
supply in for the unit. For safety and reli-
ability reasons, you should tie the cables
together to make a knot near that hole.

Just one last thing in case you’ve forgot-
ten, check the polarity of the meter M1 and
all the capacitors (except the ceramics) be-
fore soldering them on.

Testing and setting up

Hook your antenna and transceiver up to
the unit. Be very very careful, because the
two BNC connectors on the rear panel look
exactly the same. If you are looking at the
rear panel with the heatsink facing you, the
left BNC connector should go to your trans-
ceiver output. The right BNC connector
should go to the antenna.

If you are lucky your transceiver output
power will be around 5 watts. All you
then have to do is to apply 12 volts to the
unit and turn it on using the toggle switch on
the front panel. Please, do check the po-
larity of the battery before you connect it.
Once connected, the lamp for illuminating
the meter should come on. If not, check
that the wires connecting the lamp to the
board have a 12 volt difference between
them.

Press the “talk” button in your trans-
ceiver radio and several things should hap-
pen: the red LED on the front panel should
come on with a clicking sound from the
switching relays, and the pointer in the
meter should be deflected. Take a screw
driver to adjust the RV1 trimpot until you
get full scale deflection. This should corre-
spond to around 25 watts output power.

A better way to calibrate the meter in the
front panel is to use a power meter. Dick
Smith Electronics has a UHF wattmeter
which connects 10 the unit. With the “talk”
button pressed, read the output of the watt-
meter and adjust the RV1 trimpot at the
same time until the meter gives full scale
deflection.

Artwork: pc board layout is available
on request to ETI, P.O. Box 227, Water-
loo, NSW 2017.



& Hackers
| finally see
eye to eye
on 4
printers.

Business people will welcome it as a new price break-through
in near letter-quality printers. Hackers will welcome it as a whole
new standard in low-cost printers.

On appearances, you'd never suspect it was a low-cost printer.
And when you see its superb, near letter-quality printing, you’ll find it
K hard to believe that the recommended retail price (excluding sales tax) is around $410!

Y The Epson “NLQ Special” gives you so much more than you've learned to expect
from a printer in this price range.

It offers superb, near letter-quality printing in a variety of type styles and sizes.

It has a variety of word processing functions built in so you can produce professional-
looking documents even without word processing software.

It prints up to 100 characters per second, and includes a 1024 byte input buffer which
reduces the amount of time your computer is tied up during printing.

It produces charts and graphics with a crispness and ————
definition that’s seldom been seen on a printer in this = ~
price range. It comes with standard friction feed, 3, i TS
optional tractor and cut sheet feeders, and uses
standard interfaces. /

There is so much more to the Epson
LX-80 that you won’t find on other low-cost
printers. Call in to your nearest Epson dealer and see
what’s so special about the “NLQ Special.”

The'NLQ SPECIA by EPSON

Epson Australia Pty Ltd, 3/17 Rodborough Road, Frenchs Forest, Sydney (02) 4525222. Melbourne (03) 543 6455. Brisbane (07) 832 5400.
*Registered Trademark of Epson Corporation. EPS 0051
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breeds

It seems that every IC company
in the world offers a semi-custom
service.

So why choose Plessey?

Well, as a major supplier of
semi-custom ICs, we can offer a track
record of success and experience few
others can match. In every area of
application, including telecoms,
robotics, business computers and
data processing, we've con sistently
achieved a high first-time success
rate. In fact, the chances of you not
getting it right first time with Plessey
are exceptionally low.

How do we do it?

In a word, accessibility. We offer
arange of options that gives you
maximum access to our semi-
custom programs from day one.

A simple low-cost terminal is all
you need to key into one of our
software suites: proven interactive
simulation programs for you to run
in your own time, on your own
premises. And of course you can call
inon our Design Rooms any time
you need help or product testing.

But, if you prefer to use our
facilities, we have Design Rooms in

At a glance
Plessey semi-custom

* Choice of cell-based or gate array
techniques.

¢ High first-time success rate.

¢ Comprehensive low-cost software
support for interactjve simulation.

* Full bureau service.
* Total manufacturing capability.

* More performance from a
given chip.
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non-optimum solution.

So, whichever semi-
custom option you choose,
whether cell-based or gate
array, the end product will
be every bit as advanced as

England, Germany, California and

now in Sydney.

This includes access to
the best test unit in the
business, the Teradyne J941.
(At a cost of nearly $1 million

it should be)) the design techniques.
Our semi-custom If you feel the semi-
routine means that we'll custom service you're

using now is only giving
you half the story, send
for the Plessey Semi-
Custom Portfolio.
If you're ready for success so
young, that is.

supply you with an end result
that's testable, workable and
manufacturable, in just a few
working weeks.

With all the options to choose
from we'll never force you into a

Plessey Semiconductors Pty Ltd.
122 Arthur St, North Sydney
NSW 2060,

For information call: Joy Thorme
(02) 72 0133. Telex 20384.

& PLESSEY

In a word, success



Project 679

MICROBEE JOYSTIC
ADAPTOR

This simple project neatly connects a
standard joystick to the Microbee'’s parallel port.
You don’t have to butcher the joystick cable, it

will plug into the adaptar which in turn plugs into
the Microbee. And it meets the ‘Official Standard For «
Joysticks On The Microbee’ according to Applied Technology.

THE PROJECT IMPLEMENTS the circuit
described in the Microbee Engineering
Notebook, which was reprinted in the
Microbee Hackers' Handbook on pages 55
and 56. NOTE: There is a mistake in the
Connection Table on page 55. The DB9
Table has LEFT and RIGHT interchanged;
the correct connections are:

JOYSTICK PINOUT FUNCTION
uUp
DOWN
LEFT
RIGHT
not used
FIRE
not used
COMMON
not used

WO IO & W =

The Table showing the DB1S5 connections
is also wrong; LEFT should go to pin 12 and
RIGHT should go to pin 4.

Construction

Check the printed circuit board for
shorts, especially where the tracks pass be-
tween the pads of the DB-15P.

Solder the link in first, then the seven
resistors. Next, insert the right angle plugs
and push them right down flat against the pc
board before carefully soldering the pins.

The board comes without pre-drilled
mounting holes for the plugs to allow all
types to be used, so you will have to run a
drill through the pc board. 1 used 6BA
screws to secure the plugs.

NOTE — If you want to do the project
on the cheap you can solder the joystick
wires straight to the pc board and save the
cost of the DB-9P connector.

Programming for the joystick

Two test programs are reproduced to test
the joystick. The shorter one was written by
Applied Technology gnd prints out *“up”
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Geoff Nicholls

“left”, “fire” etc as appropriate.

I wrote the other program to do simple
screen drawing.

There are a few points to watch when
writing software to use the joystick. You
should include the line “OUT 1,255 in the
initialization section of your programs to
make sure the PIO is set up for input.

The switches produce a ‘0" when close
and a ‘1’ when open, so the numbers ob-
tained directly from the port may seem a lit-
tle strange at first. Lines 120 to 190 of the
short program show one technique for iden-
tifying which switch (or switches) are
closed.

If you simply input directly from the port
(that is A=IN(0)) then you will get the fol-
lowing numbers; note the centre number is
for the stick in the central position.

250. 254 246 122 126 118
251 258 247 123 127 119
249 253 245 121 125 117

(fire button off) (fire button on)

Converting games for
joystick control

It is possible to change programs that use
the keyboard for game control over to the
joystick. The general idea is to list the pro-
gram and look for the lines that include key:
words like “INPUT”, “KEY” or “KEY$"
and modify the program to use an “IN(0)"
instead. Consider the changes made to the
following lines of a games ‘program:




HOW IT WORKS — ETI-679

I

There is really nothing to it!

The joystick itself consists of four switches
arranged so that moving the stick closes one
or two of the normally open switches. The
switches are arranged like the points of the
compass, so that moving the stick in the
north-east direction will close both the north
and the east switches. A fifth switch is used
for the fire button, some joysticks have two
parallel fire buttons.

The adaptor provides puli up resistors for
the data lines to the port to guarantee a bi-
nary ‘1" when the switches are open. The
unused data lines (D4, D5 and D6) are pulled
high by RS.

The ASTROBE input to the Microbee's Z-80
PIO Is tied low by R7 to allow input opera-
tions without handshaking.

PARTS LIST — ETI-679 |

Resistors
R1-R6.....cccooe. 10k
R —e—to T SN 1k2

Miscellaneous
ETI-679 pc board; 1 x DB-9P and 1 x DB-15P
connectors; 2 x right angle plugs; screws.

Price estimate: $7

“FIRE’

“LEFT"

“yp

“RIGHT™

“DOWN"

JOYSTICK
WIRING

DB-15P

g58 4ls

“COMMON"

+5V
R2 R1 Ré

© 3 DATAS
10 DATA &
R4 R3 O 11 DAYTA 4
6 O— € 2 DATA7
G —<¢ o 12 DATA 2
- — 13 DATA O
§ o—€ 4 DATAZ
e 5 DATA1
> o 8 0V
DB-9P
R7
JOYSTICK 15 ASTROBE
PLUG
DB-15P
MICROBEE
PLUG

:IF I=44 THEN LET F=B
20980 IF I=46THEN LET F=P
Unmodified keyboard control.

209389
Modified for joystick control.

29070
B987S5 I=IN(D)
99976 1IF I=251 THEN LET F=B

IF I=247 THEN LET F=P

F=A:CURS (E+M) :PRINTCHR (129) ;CHR (139) ;

PPB78 F=A:CURS(E+M) :PRINTCHR (129);CHR(1308) ;: I=ASC (KEY)

The first two lines use the two arrow keys|
“<" and *>" to move the object around. |
removed the “I=ASC(KEY)" statement
and replaced it with “I=IN(0)” on a new
line. All that was left to do was to change
the numbers that the “I” variable is com-
pared to, to suit the joystick. In the example
the “<” key (44) is for left motion and cor-
responds to 251 on the joystick port. The
“>" key is replaced by 247. There were no
other places in the program where the mo-
tion keys were used, so the joystick conver-
sion was complete! >
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Project 679

TEST PROGRAMMES

29199 REM joystick test program for Microbee
99116 OUT 1,255 :REM initialise port
99129 A=IN(Q) :REM read joystick port
99136 A=143~(A AND 143) :REM convert to positive
logic

99149 B=-(A AND 1) :IF B THEN PRINT ®up®,
PB158 B=-(A AND 2) :IF B THEN PRINT "down",
92169 B=-(A AND 4) :IF B THEN PRINT "left",
298178 B=-(A AND 8) :IF B THEN PRINT °"right"®,
72188 B=-(A AND 128) :IF B THEN PRINT "fire",
#2198 IF A=8 THEN PRINT "nothing”",A ELSE PRINT A
P90203 FOR T=1 TO 199 : NEXT T :REM short delay
99219 GOTO 126

P2810 REM ETI-679 Joystick Adaptor

8923 REM Screen drawing program.

o963F REM

99348 REM Variables j

29945 REM A........joystick port value

P9S8 REM Z g X = o aiy X co-ordinates

29060 REM T,Y¥......Y co-ordinates

20970 REM F..o.....Fire Button (logical)

290980 REM F=-1 if¥ Fire pressed

99093 REM F=6 if not pressed

93198 CLS :LORES

99110 OUT 1,79 REM set up pio for input

o128 Z=63 : T=24 : F=9

99139 GOTO 238

99135 REM

99136 REM Update variables

g9148 A=255-IN(9)

92145 REM Check Fire Button

99168 1IF A>127 THEN LET A=A-128:F=-1

290170 1F A=0 THEN 149

26180 IF A>7 THEN LET 2Z2=X+1 : A=A-8

99199 IF A>3 THEN LET Z=X-1 : A=A-4

92200 IF A>1 THEN LET T=Y-1 : A=A-2

20219 IF A>F THEN LET T=Y+1i

98215 REM Erase last point if Fire Button pressed.
29229 IF NOT F THEN RESET X,Y

#9225 REM Set new graphics point.

20226 REM First wrap around to stay within screen
9238 X=2: Y=T

#e240 IF X>127 THEN LET X=98

909258 IF X< THEN LET X=127

98260 1IF Y>47 THEN LET Y=0

909279 1F Y<B THEN LET Y=47

99280 SET X,Y

99299 F=0

#B39F GOTO 149

’l Rockwell

QUALITY SEMICONDUCTOR
PRODUCTS 68000-6500

exempt*
R68000C6  CPU Ceranc DIL $55.79
R6800006  CPU Plastic Compact QUIP $36.76
8. 10 MHz avatlable
12 MHz available soon

R6502P CPU. 40 pin $8.29
R6503P  CPU, 28 pin $1.24
RE504P CPU, 28 pin $7.24
R6507P CPU, 28pin s1.4
R65110 Single chip microcomputer, 64 pin CPU, RAM ACIA 110,

Timers, 64K Address $20.93
R6520P PIA 40 pin $5.13
RES22P VIA 40 pin, 20 170, 2 x Timer/Cir S. Reg. $1.37
R6532P COMBO 40 pin, 128 byte RAM, 20 10, Timer $9.2¢
65410 Slave Processor, 64 x 8 RAM, 23 V0, host slave LF, timers

4 K, external address $15.
R6545-1P  Video controtler $12.51
R6S51P ACIA Integral Baud rate gener. $8.82
R6592P Single chip printer controller for Epson Low cost

printer $15.14
CMos
R65C02P1  CPU, 50 pin plastic, enhanced instruction set $10.00
RE5C21P1  PIA 40 pin $7.90
R65C24P1  PIAT. 170 x Timer 40 pin 6821/6521 compatible $9.48
RB6SCS1P1  ACIA 28 pin $10.00
R2424 MOOEM CHIP SETS $495.43
PRINTERS
CPA-80 Centronics and Serial versions availabie, 100 cps. 2K

expandable to 8K buffer

Centronics Ex Tax $281.68 Incl Tax $321.23

Serial Ex Tax $304.30 Inc| Tax $346.19

DWX-305  Letter quality daisywheel printer,
18 ¢ Ex Tax $519.75 Incl Tax $595.16

Cut Sheet Feeder Ex Tax $332.73 Incl Tax $372.66

Tractor Feeder Ex Tax $111.12 Incl Tax $123.78
SHINKD
1310 300 cps. Qot Matnx, near Letter

quairty .. ExTax $9035.51 Inci Tax $1188.17

TATUNG TVT600A TERMINAL

DISC DRIVES

F-051APC  5.25" stimiine SSDD 40 track. Taut band, direct drive, 250 KB,
low noise Ex Tax $228.13
CF82AP2  Slimline disc dnve Ex Tax $187.31

HIGH PERFORMANCE DEVELOPMENT
TOOLS FOR 6502 FAMILY

€x Tax $803.22

EC-EP EPROM Programmer ExTax $77.44
EC-TILY  Tester Ex Tax $138.00
EC-MEMT  Memory Tester With Fast Programmer Ex Tax $256.00
EC-PALP  PAL Programmer Inci Software €x Tax $426.52

EC-LOG  Logic Analyser 10 MHz Ex Tax $3554.80
EC-64 Apple {TM) compatible variety of packages available
MPF-PC 18M (TM) compatible, variety of packages avarlable

A vanety of Instrumentation tools avaitable for laboratory Instrumentation.
CONTACT THE OFFICE FOR PRICES AND AVAILABILITY

“All prices subject 1o sales tax if applicable
Please allow $5.00 Post and Package with all orders

SUBSTANTIAL QEM QUALITY DISCOUNTS AVAILABLE
PLEASE CONTACT THE OFFICE FOR PARTICULARS

73 Eric Street, Goodna, QId. Aust.
P.O. Box 6502, Goodna, Qid. 4300
Telephone (07) 288-2455.
Telex AA 43778 ENECON

* ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION #

BANKCARD AND MASTERCARD ACCEPTED
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BOOKS OF SPECIAL INTEREST _

S
electronics amateur electronic music
textbooks radio and audio/video
ELECTRONICS: IT'S EASY — VOL 1
AOOO1E $5.95 g%%gxmso COOKBOOK -,

Meters, resistance, capacitance and inductance,
emitter followers, op-amps, power supplies, elec-
tronic filters.

ELECTRONICS: IT'S EASY — VOL 2

A0002E $5.95
Digital sub-systems, counters and shift registers,
A-D and D-A conversion, digital instruments and
test equipment, computers, transmission links, os-
cilloscopes.

ELEMENTS OF ELECTRONICS — BOOK 1
A00038 $9.95
This five-book series is an introduction to modem
electronics. All the maths Is taught as the reader
progresses. The course concentrates on the under-
standing of concepts central to electronics, rather
than digressing over the whole field. The author
anticipates where difficulties lie and guides the
reader. Book 1 covers all fundamental theory nec-
essary to full understanding of simple electronic
circuits and components.

ELEMENTS OF ELECTRONICS — BOOK 2
A00048 $9.95
Alternating current theory — see Book 1.

ELEMENTS OF ELECTRONICS — BOOK 3
A00058 $9.95
Semiconductors technology leading to transistors
and ICs — see Book 1

BASIC ELECTRICITY/ELECTRONICS — VOL 1
A0008H $15.95
Thorough theoretical and practical background to
the overall subject of electricity and electronics.

BASIC ELECTRICITY/ELECTRONICS — VOL 2
A0009H $15.95
Builds on the basic information in Volume 1 by giv-
ing detailed information on AC and DC circuits —
covering series and parallel circuits, electro-mag-
netism, resistance, capacitors and inductance plus
associated calculations.

BASIC ELECTRICITY/ELECTRONICS — VOL 4
A0011H $15.95
Construction, operation and usage of electronic
test instruments. Included are analogue and digital
multimeters, vacuum-tube voltmeters, oscillo-
scopes, tube testers, bridge instruments and signal
generators.

REFERENCE DATA FOR RADIO ENGINEERS
800238 $54.50
Large_st and most comprehensive collection of
equations, graphs, tables, and other reference data
needed in radio engineering and deisgn.

LONG-DISTANCE TELEVISION

RECEPTION (TV-DX)

N02508 $6.95
Wiritten by the British authority, the book includes
many units and devices made by active enthusi-
asts. A practical and authoritative introduction to
this unusual aspect of electronics.

HANDBOOK OF RADIO, TELEVISION,
INDUSTRIAL AND TRANSMITTING TUBE AND
VALVE EQUIVALENTS

N02518 $3.95
The equivalents books for amateurs and service-
men. More than 18,000 old and new valves from
United States, Britain, Europe, Japan. CV (military)
fistings with commercial equivalents included.

AN INTRODUCTION TO RADIO DXING

N02538 $6.75
One section is devoted to amateur brand reception
and the other section covers broadcast band re-
ception, with advice on suitable equipment and the
techniques employed when using that equipment.
The construction of a number of useful accessories
is described.

25 SIMPLE AMATEUR BAND AERIALS

N02868 $6.75
How to build 25 amateur-band aerials Ihat are sim-
ple and inexpensive to construct and perform well.
From the simple dipole up to a mini-rhombic.

HOW TO BUILD ADVANCED

SHORTWAVE RECEIVERS

N03408 $6.95
Contains full practical construction details of a
number of receivers.

THE WORLD IN MY EARS

N0420C $9.95
This book would represent the 'basic manual' for
anyone interested, or active in, shortwave listening.
Written by world-renowned authority and broad-
caster, Arthur Cushen, M.B.E., the book Is divided
into two parts. The first covers the historical devel-
opment of shortwave broadcasting and the listen-
ing hobby that grew up with it. The second part
covers the practical aspects: how to start out, how
to erect antennas, all about time and time zones,
DX clubs, reporting, news sessions, etc.

Complete discussion of a new, low-cost way to get
words, pictures and opcode out of your computer
and onto any ordinary television screen, using a
seven-IC easy-to-build circuit which you can build
for $20.

ELECTRONIC MUSIC CIRCUITS

G0126P $26.95
How to build a custom electronic music synthesis-
er, outlines numerous other circuit designs and
then shows you how to modify them to achieve
particular responses. Many of the circuits can be
used as special-effects boxes for guitars and other
musical instruments.

INTRODUCTION TO ELECTRO-

ACOUSTIC MuUSIC

GO127N $24.95
This book assumes no previous technical knowl-
edge. It discusses the relationship between the
technology and the composition of electro-acoustic
music.

SOUND-SYSTEM ENGINEERING

GO0129P $35.50
Dealing with audio systems as a whole, it includes
installing and equalising the sound system and
interfacing the electrical and acoustic systems,
instrumentation, the acoustic environment and
designing for acoustic gain.

TUBE SUBSTITUTION HANDBOOK

GO0130P $8.75
Complete, accurate, up-to-date guide to direct sub-
stitutes for receiving and picture tubes. Contains
more than 6000 receiving tube substitutes, 4000
monochrome and colour picture tube substitutes,
and 600 communications substitutes. Also includes
pinouts for quick operational checks.

HOW TO BUILD SPEAKER ENCLOSURES
GO131P

A guide to the ‘whys' and ‘hows’ of constructing
top-performance loudspeaker enclosures.

SON OF CHEAP VIDED

GO0345P $17.95
Don Lancaster's sequel to The Cheap Video Cook-
book (ETI Book Sales No. G0123P) includes new
and Improved circuits to get alphanumeric and
graphics video out of a microcomputer and on to
an ordinary television.

SINGLE-CAMERA VIDEO PRODUCTION

GO0379H $25.75
Step-by-step diagrams and illustrations show you
how to produce low-budget, high-quality video
programs. Chapters on audio, fighting, shooting,
editing, graphics and set design.

All prices of publications in this catalogue
listing are subject to change without notice.

More BOOKS of Special Interest on page 82

ORDER TODAY‘ — Simply return the Freepost reply card to:
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TO OUR READERS ...

best
sellers

STARTING FORTH

KO177H $25.00
A clear and complete guide to Forth, this book
covers tundamental principles and then a full set of
high-level Forth commands. It concludes with
advanced techniques and style.

WALL CHART — RADIO, ELECTRONICS,
SEMI-CONDUCTORS AND LOGIC SYMBOLS
800208 §2.95
Identity those symbols at a glance. A must for
beginners and advanced enthusiasts alike. Profes-
sionals can always hide It in their desks!

COIL DESIGN AND CONSTRUCTION

MANUAL

804138 $6.85
How to make RF, IF, audio and power coils,
chokes and transformers. Covers AM and FM
radio, and TV. An essential addition to the library
of all interested in electronics.

INTERNATIONAL DIODE EQUIVALENTS GUIDE
B03398 $6.95
Includes zener diodes, LEDs, diacs, triacs, thyris-
tors, OCls, photo diodes, display diodes and sim-
ple rectifier diodes.

ELECTRONICS SECURITY DEVICES

D00598 $6.95
Besides incuding both simple and more sophistl-
cated burglar alarm clrcuits using light, infra-red
and ultra-sonics, this book alsa gives circuits for
gas and smoke detectors, flood alarms, fire alarms,
doorphones, etc.

50 PROJECTS USING RELAYS,

SCRs AND TRIACS

E00688 $6.95
Practical working circuits using sllicon controlled
rectifiers, relays and bi-directional triodes. With a
minimum of difficulty you can use them in motor
control, dimming and heating control, timing and
light sensitive circuits, waming devices and many
others.

G01358B
ELECTRONIC MUSIC PROJECTS

$5.95
Provides constructors with practical circuits for the
less complex music equipment including fuzz box,
waa-waa pedal, sustain unit, reverb and phaser,
tremolo generator, etc. Text covers guitar effects,
general effects, sound generators, accessories.

HOW TO BUILD YOUR OWN SOLID-STATE
0SCILLOSCOPE

F02828 $6.95
This book comprises a project divided into sections
for builder to individually construct and test — then
assemble into complete instrument. Includes short
section on scope usage.

MODERN RECORDING TECHNIQUES

G0128P $22.95
Explains the equipment controls and techniques
found in a modern recording studio and how to use
them creatively and correctly to produce a desired
result. Numerous photographs, diagrams and
charts.

THE 68000: PRINCIPLES AND PROGRAMMING
K0176P $19.95
An easy-to-read, systematic approach to the 68000
advanced 16-bit microprocessor. The book guides
you through the complex architecture, instruction
set, pinouts and interfacing techniques. Written for
design engineers, programmers and students.

ELECTRONIC TROUBLESHOOTING

HANDBOOX

F0257H $13.95
This workbench guide shows you how to pinpoint
transistor troubles In minutes, how to test almost
everything electronic and how to get the most out
of low-cost test equipment.

EFFECTIVELY USING THE

0SCILLOSCOPE

F0258P $16.95
Describes the potential uses of the scope, ranging
from audio and television tests and measurements
to performance tests.

ELECTRONIC SYNTHESISER PROJECTS
G01338 $5.95
For the electronic music enthusiast, an invaluable
reference. This book is full of circuits and infor-
mation on how to build analogue delay lines,
sequencers, VCOs, envelope shapers, etc, elc.
The author takes a clear and logical approach to
the subject that shouid enable the average enthus-
iast to understand and bulld up what appears to be
a quite complex instrument.

HOW TO GET YOUR ELECTRONIC

PROJECTS WORKING

F01148 $6.95
Helps you to overcome the problems of a circuit
that doesn't work by Indicating how and where to
start looking for many of the common taults that
can occur when building up a project.

WORKING IN THE MUSIC BUSINESS

GO279A $11.95
Gives realistic insights into the work and lifestyles
found In the music business, and would be of inter-
est to anyone considering work in recording stu-
dios, record companies, music publishing, etc.

THE MUSICIAN AND THE MICRO

GO280A $9.95
A straighttorward and practical guide for musicians,
teachers and those who work in the music indus-
try, covering the exciting world of microprocessors
and computerised musical instruments.

PRACTICAL ELECTRONIC

CALCULATIONS AND FORMULAE

800278 $9.95
Fcr the practical person's workbench, Bridges the
gap between technical theory and cut-and-dried
methods which work but leave the experimenter
unfulfiied. There's a strong practical bias. High
maths avoided where possible.

HANDBOOK OF ICs EQUIVALENTS AND
SUBSTITYTES

802818 $6.95
Contains full Interchangeability data on more than
9500 ICs with possible alternatives and equivalents
shown. Covers many types of digital and linear
ICs. Recently reprinted.

magazine
holders/binders

now available

MAGAZINE BINDERS

§7.50
Ready to use binders with easy, clip-in fastener,
covered in soft, decorator brown vinyl. Holds 12
issues of Electronics Today.

MAGAZINE HOLDERS

$7.00
Big, easy to assemble hoiders, covered in soft,
decorator brown vinyl. Holds 12 issues (at least)-of
Electronics Today.

Postage and packing additional:
Please refer to reply card for charges.

P

_ sAVE WITH

6 Holders — only $37.50
6 Binders — only $39.95

FEDERAL MARKETING BOOK SALES

PO Box 227, Waterloo 2017, NSW
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Project 693

TAPE
AUTO-

SEARCH

THE CASSETTE is probably the most cost
effective means of information storage in
use today. Capable of storing whole sym-
phonies, dozens of computer programs, or
anything that can be converted to an electri-
cal signal, the cassette is surely the most
widely used form of data storage.

However, the major difficulty with the
cassette 1s accessing information on it. It
usually seems to happen that the section
you want is somewhere at the end, and it
can often take longer to find the selection
than to play it out.

Many tape recorders come equipped with
search facilities, which will fast forward to
the desired track, stop, and then enter the
play mode. Marvellous, if you have one,
even better if you can commandeer it for
your exclusive use to help find the computer
program you know is samewhere about
half-way along the cassette.

The ETI-693 is a simple add-on device
that can be plugged into a suitable portable
cassette player, and whi °h can then be used
to find any one of 10 :elections in a very
short time. It uses a player that can cue in
search mode, like the National RQ-2133, or
other players with modifications.

The principle of operation is to count the
gaps between each track, and to then stop
when the right number of gaps have been
passed. This means that the play head must
be in contact with the tape when the tape
player is in its fast forward (or even rewind)
modes. One difficulty, of coursé, occurs
when the information on the cassette is ana-
logue such as music or speech, and when
quiet sections (or pauses tn speech) occur.
The search system registers these pauses as
a gap, and you end up in canfusion. How-
ever, with judicious sejection of compo-
nents and time periods: between each selec-
tion on the cassette, even this problem can
be overcame. In general, the unit will work
best with digital data. but I have used it for
both purposes with great success.
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The ‘hardware’

Before discussing the auto-search unit, it
is better to first attend to the requirements
of the cassette player. Depending on the
brand of player some modifications, either
electrical or mechanical, may be required. |
have successfully integrated the unit with
two totally different types of players, and
have checked various others for their
suitability:

The main mechanical requirement is that,
when the player is in its fast forward mode,
the play head be in light contact with the
casseite tape. As it.happens, some cassette
players have this facility already, actuated
by pressing both the PLAY and FAST
FORWARD (sometimes called the CUE)
keys. The idea is to listen to the sound as it
passes rapidly past the play head, and to
mentally count the gaps.

Many National brand cassette players
have this feature, in particular the National
Model RQ-2133. This particular unit is ideal
for the auto-search, as only very minor elec-
trical modifications are required to adapt it
for use. These modifications are described
later in this article, so if you own one of
these tape players, or intend buying one,
then you can proceed happily to building
the electronics.

If you decide to try to adapt another type
of tape recorder, like the one the kids used
to use until they took over the hi-fi, first
determine if it can be suitably modified.
Many Sony tape recorders cannot be modi-
fied, but other types, particularly those with
a single rotary switch arrangement can be.
It is impossible to describe a general tech-
nique, due to the differing arrangements
employed. I can only give general require-
ments, the best will be up to your mechani-
cal ability.

In general, the tape head should advance
towards the tape, when in fast forward
mode, slightly less than it does when in the
play mode. If it is too far forward it will slow

the tape transport system, and if not
enough, it will not allow a signal to be gen-
erated by the head. An easy method of
determining if the head position is correct is
to listen to the result through the player’s
speaker.

The correct position is when the loudest
sound occurs, without the transport slowing
down. Naturally, the erase head, often just
a permanent magnet, should not be allowed
near the tape, as you’ll lose everything.
Often, just bending a lug here and there is
sufficient, so don’t be surprised if the modi-
fications turn out to be easier than you
thought.

Electrical modifications

In order to make the auto-search unit as
simple as possible, I decided to make the
tape recorder supply the power to the unit.
The power requirements are very low,
around 10 t0 20 mA, because of CMOS and
diode logic. This means, however, that the
circuit has to be able to cope with either
polarity of earth associated with the tape
player.

The pc board layout accommodates both
types of polarity, with very minor differ-
ences occurring between the two. The cir-
cuit can operate with differing voltages,
with 6 V being the most typical voltage
available from the player. The National
RQ-2133 uses a negative earth at 6 V but if
you are adapting another player, determine
the polarity first.

In order that the auto-search can inte-
grate with the player, use is made of the
phono sockets generally present somewhere
on the side of the player. The sockets used
arg the so called MONITOR (or earphone)
socket, and the REMOTE socket. The RE-
MOTE socket is generally next to the MIC
socket. The principle of the auto-search is
to replace this switch with a transistor that is
in turn operated on by the electronics within
the auto-search.



This project requires some electrical
modifications to the tape recorder. If you
don’t feel confident about these we advise
you not (o try this one.

Now you can load several
programs on a single
cassette and find a particular
one quickly and easily. The
ETI-693 auto-search will also
find a track on an audio
cassette.

Peter Phillips

As already mentioned, it may also be
necessary to modify the tape recorder elec-
tronically. Because the auto-search not only
derives its power from the tape recorder,
but also controls the power to the tape re-
corder, the electrical relationship between
the player’s power supply, remote socket,
and the player’s electronics and motor must
be as shown in Figure 1b. The differences
between Figure 1a and 1b are that in 1a, the
remote socket is wired between the
motor/electronics and earth, while in 1b,
the remote socket has been moved between
the supply rail and the motor/electronics.
Figure 1 shows how to modify the National
RQ-2133 tape recorder.

The procedure for the RQ-2133 is farily
simple. Firstly, remove the five screws hold-
ing the back cover, including the one in the
battery housing. Remove the single red
screw holding the tone/volume control as-
sembly, and lift this assembly clear. Re-
move the three screws holding the pc board
in place to gain access to the track side. Cut
the tracks as shown in Figure 1b, and con-
nect the two links. Finally, relocate the wire
that originally connected S2 to the point
shown in Figure 1b. This completes the
modifications, and allows the player to
work normally, as well as aliowing it to now
interface with the auto-search.

Other tape players may already be elec-
trically correct, but this point nceds to be
determined, and, if necessary; corrected.

Electronic modifications

With the tape player now ready, con-
struction of the auto-search electronics can
proceed. Start by mounting all the passive
components, then mount the transistors and
ICs. Note the wire link to the left of ICl.
Also note that all diodes, except D1, are
placed the same way, with the cathode to-
wards the bottom of the pc board.

All the ICs are also oricntated the same
way, with pin 1 facing the top of the pc

+6V
+VE SWITCH OPERATED
| el S2 BY CASSETTE
| L a BUTTONS
R M+
|
M
white/red - |
black 52 PcB ¢ M- i
s2 A MOTOR TRACK REMOTE
z SIDE ;:D
1 orange ¢
l white - /7;4\
N

| Flgure 1a. Circuit diagram of the National RQ-2133 before alterations.

+VE
- —— =
6V
—VE f
REMOVE LINK
.AND
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black  S2
S2 MOTOR
1 orangé
white &
N
white/red

I Figure 1b. Circuit diagram of the National RQ-2133 after alterations.

ﬁcu*r
f‘ﬁur‘m

+6V

S2

REMOTE |

CuTt

board. Whert yoit come to mount transistors
Q4 and Q5, follow the layout for the partic-
ular polarity of tape recorder. The overiay
diagram shows the layout for a negative
earth system, such as the RQ-2133 with the
necessary modifications for positive earth
separately detailed. The differences are the
orientation of Q4, the typé of transistor for
QS, (NPN for positive earth) and the posi-
tion of the two links in between these two
transistors.

With the pc board completed, connect

the LEDs, and switches SW1 and PB1, al-
lowing about 140 mm lead length. When
wiring SW1, note that pin | of the switch is
not connected. The lavout shows the view
for SW1 with the connecting terminals fac-
ing towards you. The use of rainbow cable is
recommended, to facilitate correct connec-
tion of SW1 to the pc board.

Normally, a 2.5 mm phono plug is re-
quired for the remote socket, and a 3 mm
plug for the monitor socket. In the proto-
type, I squeczed four wires into an 800 mm »

ETi June 1985 — 75



Project 693

HOW IT WORKS

PARTS LIST — ETI-693

To consider the operation of the circuit, as-
sume selection 6 on a cassette is required.
SW1 is set to position 6 and RESET (PB1) has
been pressed. Operation of the RESET push-
button will cause IC3, a dual decade counter,
to be set to 0, which in turn causes Q2 to be
turned off, allowing Q3 to be turned on and
lighting LED 2.

The position of SW1 (at 6) wiil cause dlodes
D6 and D7 to be forward biased, presenting a
logic 0 at the inputs of inverters IC1a and
{C1c. SW1, diodes D4 to D14 and inverters
IC1a to IC1d together form a decimal to bi-
nary converter, using diode logic. Inverter
IC1a is the LSB, and IC1d the MSB, and the
range of output numbers from the inverters is
from0to 9.

Thus, position 1 causes an output of 0000,
and position 10 an output of 1001. At posltion
6, the output will be binary 5. The outputs of
the counter, and the decimal to binary con-
verter are fed, in bit paraliel fashion, to the
EXOR gates, IC4a to IC4d.

An EXOR gate will have a logic 1 at its out-
put if its inputs ditfer, so in the case under
discussion, gates IC4a arid IC4c have ditfer-
ing Inputs, and hence produce a logic 1 at
their outputs. This will cause Q4 to be turned
on, via diodes D15 and D17, which will drive
Q5 on. If the tape recorder is now set into mo-
tion, current to the tape recorder will flow
through Q5, and the search will commence.

Signal from the tape recorder is applied to
the half-wave voltage doubler comprising C1,
C2, D1 and D2. RVl is a sensitivity control,
and D3 isolates C3 from C2. If the signal level
Is sufficient from the tape recorder, the dc
voltage produced across C2 will forward bias
Q1, causing Its collector voltage to drop.

inverters IC1e and IC1f are connected as a
Schmitt trigger, and the output of IC1e will
now become a iogic 1. This allows IC2, a '555
timer connected as a monostable, to time out,

and then to set its output (pin 3) low, lighting
LED 1 (SIGNAL).

The '555 timer is present to allow small
bursts of signal that may be present during a
gap to go unnoticed, and to thus prevent
‘false counting. The delay of the timer must be
sufficiently short however, to allow intended
short sections of data (such as a small pro-
gram) to be recognized when tape speed is
maximum, fowards the end of the tape. Aiter-
ing either R7 or C4 to a lower value may be
necessary under these circumstances.

When a gap on the cassette appears, Q1
wiil turn off when C3 has discharged. C3 al-
lows small gaps in the signal to be ignored,
such as may occur in analogue Information.
Thus, the output of IC1e goes low, setting the
output of the '555 high, The signal LED goes
out, and the counter will increment one
count, extinguishing the reset LED. Thus, the
first biock of data on the cassette has been
passed, and the sequence continues untli
five blocks of data have passed. When the
gap before the selected block Is reached, that
is, after the fifth block of data, the counter will
increment to binary 5. As this equals the out-
put of the decimal to binary converter, all the
EXOR gates have equal inputs, and all these
gates (IC4a) to (IC4d) produce a logic 0 at
their outputs. As there is no drlve for Q4, both
Q4 and Q5 are turned off, and the tape re-
corder stops, cued ready at the desired selec-
tion.

As mentioned in the articie, the circuit can
be adapted for use with either polarity of tape
recorder. Because CMOS logic has been
used, typical cassette voltages of 6 V and 9 V
can be used. It may be necessary to alter the
value of R17, to allow adequate saturation of
Q5. In the prototype a value of 330 ohms was
f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>