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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
Basic language! PLAY GAMES! Organise your
HOUSEHOLD FILES! And much much more!

Simply connect the Aquarius to any colour TV and
it's ready to 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 soyou can plug in your expanded memory
cartridge into one even while you're using software in the

other.
S 69
2.DATA RECORDER

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

CatX-6010................ ... s49

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

4129

Cat X-6005

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

Cat X-6025 .. ..
Paper roll to suit. Cat X-6026 .................... 3350
Aquarius Colour Computer

Cat X-6000

WAS $99
NOW
ONLY

S

Your one stop computer shop at your

\0
f \OQ A real computer for only $69!

AQUARIUS

learn more, the Aquarius offers ahuge 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. Microsoft BASIC computer language
is built 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'li 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

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
endtothe versatility of AQuarius. Software cartridges
just plug into your AqQuarius 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
TOY!
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nearest Dick Smith Electronics centre.
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WITH THE GOVERNMENT"’S recently introduced incentives for young people to un-
dertake tertiary study, now is the time to tackle that course you were considering in
electronics or computing. One of our major features this month is thus very timely.
“Courses and Careers in Electronics & Computing” will run in this issue and the next.
It covers the career levels and required courses for those of you contemplating a career
in the industry, and includes considerable detail on the courses offered and the various
tertiary institutes conducting them. Educational qualifications are of vital importance
in this era of rapid technological development and change. Now is the time for action
to gain the educational background you'll need for the future.

This month we commence three new ‘features’ in the magazine. The first is a ‘Letters’
page. We're very encouraged by your responses to date. We'd like to see some intelli-
gent letters commenting on current issues or affairs in electronics, and we’re only too
happy to answer technical questions via this page. In fact, we received several letters
along these lines and answers from sources outside the staff are currently being sought.
However, before sitting down to dash off a missive, consider your thoughts carefully.
Long, rambling diatribes that don’t get to the point are boring to others and will likely
be severely edited. The letters page is your forum — go to it! See page 129.

The second feature introduced this issue is ‘Admarket’ — free advertisements for read-
ers, clubs or associations wishing to announce announcements, arrange arrangements,
or to sell, swap or otherwise dispose of personal items no longer required. See page 128.

The third feature introduced this month is the first in a ‘collection’ of practical arti-
cles for the not-too-technical hobbyist/handyman — *‘Getting the Best TV Reception”.
We trust it reaches the desired audience. If you’re way past this level, no doubt you run
across those who aren’t. It will repay you to pass on the articles(s) on appropriate occa-
sions. You might just win a convert to the hobby!

COPYRIGHT: The contents of The Australian Electronics Monthly is fully protected by the
Commonwealth Copyright Act (1968). Copyright extends to all written material, drawings,
circuit diagrams, printed circuit boards, computer software and photographs. Although any
form of reproduction is a breach of copyright, and we especially point out this extends to
the construction of projects produced by our laboratory or our associates, we are not con-
cerned about individuals constructing projects for their own private use, nof by bands for
example, constructing one or more units for use in perfomances. Commercial organisations
should note that no project or part project, including printed circuit boards produced by our
laboratory or our associates and described in this magazine may be offered for sale, or sold,
in fully or substantially assembled form, unless a licence has been specifically obtained
1o do so from the publishers, Kedhorn Holdings Pty Ltd, or from the copyright holders, We
will take strenuous legal action against any person or firm found infringing our copyright
as aforesaid.

Roger Harrison
Editor

LIABILITY: Whilst all efforts have been made to ensure that all constructional projects and
circuits referred 1o in this issue will operate as indicated efficiently and correctly and that
all necessary components to assemble the same will be available, no responsibility what-
soever is accepted in respect of the failure for any reason at all of the project or circuit to
operate effectively or at all whether due to any fault in design or otherwise and no responsi-
bility is accepted for the failure to obtain any components in respect of such project of cir-
cuit. In addition, no responsibility is accepted in respect of any injury or damage caused
by any fault in the design of any such project or circuit aforesaid. The publisher accepts
no responsibility for unsolicited manuscripts, illustrations, computer software or photographic
material aithough all care will be exercised. Comments and test results on equipment
reviewed refer 1o the particular item submitted for review and may not necessarily pertain
to other units of the same make or model number
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The new Amstrad 6128.
A comparable 128K computer

could easily cost you
twice as much.

Thepopular Amstrad personal
computers have quickly become
top sellers in Europe and Australia,
and have established an enviable
“value for money” reputation. Now
comes the remarkable Amstrad
6128 computer.

The Amstrad 6128 offers a
powerful 128K memory, high defi-
nition green screen monitor, inbuilt
disc drive and sophisticated CP/M
PLUS* operating system from
around $800 all up. (Colour moni-
tor package from around $1000.)
Other computers with similar
capabilities can cost hundreds or
even thousands of dollars more.

8800 package offers

real value for
home or business.

* Powerful 128K computer
* High definition green screen
monitor
* Inbuilt floppy disc drive
e CP/M PLUS* and
AMSDOS operating systems
* GSX Graphics Enhancement
* Comprehensive User Manual
¢ Introductory program and
exercises

Rapid loading,
instant cataloguing.

The availability of such a low
cost, disc based 128K systemis a
real breakthrough for both busi-
nesses and home computer en-
thusiasts. Programs are loaded
rapidly and cataloguing is instant-
aneous. The CP/M PLUS* operat-
ing system is acknowledged as one

of the best and most practical in the
world.

Other key features of the
Amstrad 6128 system include a
highly functional alpha-numerical
keypad with programmable fun-
ction keys and broad sound and
graphics capabilities. Thus, the
system offers considerable scope
not only for educational and enter-
tainment uses but also for many
serious business requirements.

Wide range of programs
available now.

Most of the programs deve-
loped for the Amstrad 464 and 664
computers can be used on the 6128.
These cover a broad range of sub-
jects including Business, Educat-
ion, Games, Brain Power, Programm-
ing and Electronic Home.

Inaddition, thereisanexcellent
range of custom CP/M PLUS* disc
-based programs available.

In all, there are hundreds of
titles to choose from covering all
aspects of personal and business
computing. Programs include
Wordprocessing, Spread-
sheets, Graphics,
Accounting and many
popular games. The
Amstrad 6128 com-
puter offers a wealth
of applications for
home and business.

| AWA-THORN

Amstrad. Distributed and
guaranteed by AWA-Thorn.

Amstrad computers are dis-
tributed and guaranteed by
AWAThorn, one of Australia’s
most trusted names in home
products. The new 6128 system is
available at leading retailers and
computer stores throughout Aus-
tralia. Ask for ademonstration and
you'll agree — no other system
adds up to Amstrad.

For the location of your nearest
Amstrad dealer, please telephone:
Svdney, 638 8444, Newcastle,
52 7088, Melbourne, 459 1688;
Brisbane, 44 7211; Townsuville,
72 7755, Canberra, 80 5314;
Adelaide, 269 1966; Perth,

277 7788; Hobart, 72 4366;
Darwin, 84 3243

*CIP/M PLUS isa registered trademark of Digital Rescarch

AMSTRAD

Distributed and guaranteed throughout Australia by

TPR/623




Wait for it, wait
for it — AUSSAT’s away!

F ollowing a delay of several days due to bad weather at
the Cape Kennedy launch site, the space shuttle Discov-
ery carried AUSSAT aloft in the last week of August, well
and truly launching Australia into the space communications

era.

The 528 kg satellite, built by
Hughes Communications of the
US, was first placed in a ‘hold-
ing’ orbit and then accelerated
into geostationary orbit by an
on-board ‘kick’ motor, taking it
to its parking spot 36 000 km
above 156 E. All control of the
satellite following its launch
from the shuttle was done from
AUSSAT'’s ground control facil-
ity located at Belrose in Sydney.

The satellite is due to become
operational in December and
will provide direct television
and sound broadcasting to re-
mote communities, plus tele-
phone and television relay
facilities.

The Australian electronics in-
dustry has been involved with
the construction of the satellite
and the major earth stations.

Standard Telephones and
Cables (STC) provided wiring
harness aboard the satellite,
while J. N. Almgren Data Com-
munications Engineers provid-
ed voice communications
systems for in-house communi-
cations at the Sydney and Perth
major earth stations.

AWA provided two sub-
systems for the AUSSAT track-
ing, telemetry, command and
monitoring (TTC&M) system
which forms part of the Aus-
tralian satellite system under a
$5.5 million contract. In addi-
tion, AWA supplied the Broad-
cast Performance Monitoring
Sub-systems for all the AUSSAT
major city earth stations under
a $1.6 million contract to Mit-
subishi.

This satellite is the first of

three which are expected to
open the way for the introduc-
tion of many more communica-
tions and bradcasting services
for Australians, no matter

where they may be situated.
Congratulations are in order
to all concerned.

— Roger Harrison

United States
policeman partly
saves face with
computer

ead any good books lately?

How about any written by
computers? Yes — the inevitable
has happened — a computer has
finally written a book.

In the United States (where
else?) an IMS International
computer has created a book of
poetry and prose called “The
Policeman’s Beard is Half Con-
structed”. It featured at a night
of poetry reading in California
(where else?) recently, but at
least it wasn't read by the com-
puter as well as written by it.

The book was composed com-
pletely by a BASIC program
named Racter (a six-letter file
name for Raconteur) on an IMS
computer. Racter, co-authored
over a five-year period by Wil-
liam Chamberlain (listed as
author of the book) and Thomas
Etter, is claimed to be the most
highly developed artificial writ-
ing system in the field of prose
synthesis today.

Fundamentally different from
artificial intelligence, which

tries to replicate human think-
ing, Racter can write an origi-
nal work without promptings
from a human operator.

This feat is so unusual that
Racter and The Policeman’s
Beard have been discussed in
magazines such as Omni and
Forbes. The book will also be
featured at a conference on ar-
tificial intelligence to be held
later this year in the United
States.

Chamberlain doesn’t claim
Racter represents artificial intel-
ligence, however, or even inspi-
ration. Part of Racter’s program
does what he calls the “book-
keeping” of English — conjugat-
ing regular and irregular verbs,
for example, and assigning
number and gender to nouns.

The system also chooses
words from a dictionary file and
rules from a syntax file to make
sure the words are properly
connected. “Identifiers” relate
every entry to every other entry;
for example, “cow” is related to
“bovine” and “hoofed animals.
This cross-indexing also helps
Racter avoid such mistakes in
logic as making pigs fly (Racter
will choose a more appropriate
verb, such as “‘eat”).

“There is no reasoning here at
all,” says Chamberlain. “Rather,
the program creates by follow-
ing the geography of a sentence.
It's a closed system, simply
repeating variations of identifi-
ers. In theory it’s not much
different than Pascal’s number
generating machine.”

While The Policeman's Beard
is said to be neither E. E. Cum-
mings nor Rod McKuen,
Shakespeare nor Robert Frost,
some people apparently enjoy
reading it enough to buy the
book. The next question obvi-
ously is — how long before the
movie? And could the Aus-
tralian computer industry
produce the same feat?

Note: The Policeman’s Beard
is Half Constructed is published
in the USA by Warner Books. It
has been reviewed in numerous
magazines, including Scientific
American (Jan. '85).

From circuit
diagram to
completed
assembly

s WA seems now to be
well and truly in Bond-

age, as it currently headquarters
Australia’s 8th largest corpora-
tion headed by Alan Bond (—
you know — he won that cup),
one might be tempted to assume
other western corporate
pioneers might be outshone.

Not so! Well, not according to
Malcolm Sells of the Perth-
based Jemal Products. Malcolm
heads up what he claims is one
of Australia’s most expedient
producers of high quality print-
ed circuit boards, panels, chas-
sis and racks. Not only is Jemal
‘into the hardware,’ but they
offer an electronic assembly
service, too.

Jemal can knock out single
and double-sided printed circuit
boards to order and offers what
must be a unique *“while-you-
sleep” prototype service for
eastern states customers. Get
your artwork to them by air
express one day and Jemal will
expedite your prototypes by in-
terstate overnight air freight the
same day.

Jemal recently expanded their
‘mainline’ services of pc board
manufacture, close limit metal-
work and production assembly.
In-house services now include
artwork production and photog-p
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raphy, roller-tinning and solder
mask application on pc boards,
plus silk-screening of annota-
tion on boards.

Just to add that ‘touch’ to their
range of services, Jemal can
print on just about any surface,
including powder-coat, for
which they have developed
specialised inks. Jemal can en-
grave acrylic panels and do
reverse prints, plus process
photo-etched panels in alumini-
um, brass and stainless steel.

Want your invention assem-

Dennis Vlasich, Executive Vice
President of Autocomm Corpo-
ration. “For example, banks
could use it to notify accounts
that are overdrawn. Insurance
agents could call for policy
renewals, or stockbrokers could
send buy/sell messages to
clients.”

Autocomm claims that The
Messenger provides flexibility
for designing specific calling
sessions. The user can record a
number of messages, file them,
and select up to nine messages

bled? Jemal can do it, including
chasing components orders as
well as component sourcing.
Jemal can perform component
preforming, top-load boards
and wave solder production
runs. In addition, they offer
hand soldering expertise and
ATU facilities. You can start
with a circuit diagram and end
with the finished product!

Contact Jemal Products Pty
Ltd, PO Box 166, Victoria Park
6100 WA. (09)350 5555.

Fancy a call from
a robot?

A computerised telephone
calling system has added
new dimension to a repetitive
task everyone likes to groan
about (and may well induce a
few groans from recipients of its
product! — Ed).

Manufactured by the Au-
tocomm Corporation of Santa
Monica, California, and based
on the Texas Instruments
Professional Computer and TI's
Speech Command System, the
Autocomm Messenger automat-
ically calls a list of telephone
numbers, plays a recorded mes-

to be played during each call.
The messenger can call the list
at a pre-established time,
delivering messages to each
name on the calling list, record-
ing responses, and recalling
busy or unanswered numbers.

All information is stored in
the computer, at the end of the
calling session, the system can
detail the number of completed
calls, busy signals (very useful
in Sydney), and hang-ups (mind
reading too? — Ed), as well as
specific information about each
call.

Included with The Messenger
is special software; a 256K TI
Professional or portable Profes-
sional Computer with a 10

It combines flexible, high
quality computerised calling
with the functionality of a com-
plete business computer system
at a price lower than typical
dedicated robotic callers.

The Messenger is said to pro-
vide a timely cost-effective way
to get information to a targeted
group of people. It can complete
up to 40 calls per hour, more
than twice the number that can
typically be completed
manually.

“Because it uses TI-Speech
Synthesis, the quality of the
recorded message remains high
even with continual use, com-
pared to the tape systems that

Speech Command hardware
and software; and a Tl Model
850 dot-matrix printer. The TI-
Speech software allows the
computer to be used as a tele-
phone answering machine as
well as a calling system.

Acesat place
order for AUSSAT
equipment

cesat Satellite Receiver

Corp. Pty Ltd, the Sydney-
based national distributor of
satellite receiver equipment, has
placed the first ‘substantial’ ord-
er with Plessey (Aust) for sup-
ply of B-MAC indoor units
required for the Australian re-
mote area satellite TV and radio
service from the AUSSAT
satellites.

Mr Ivan Trayling, marketing
executive for Plessey, con-
firmed the order would secure
delivery of the first production
of B-MAC equipment to Acesat.

The Acesat complete system
will be available in late October
in readiness for the first satel-
lite transmission, expected on
1st November.

sage and records a response.

can lose quality over time,” said

megabyte Winchester disk;

For further details, contact
Douglas Sawtell, (02) 521 5994.

# Single or dual line

# 60 Memories — direct I/P
no codes

# Loud speaking — complete
hands off

# PABX compatible

# 3-way conference calling on
2 line model

# $449 single line. Dual line
and quantity price on

'DUNMEC

2
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M alll

# From $849

# Don’t lose calls worth
$dollars

# Answering service available

# Unique range of options

"o 8

i

JIMMUNICATIONS

Rental & Purchasing

# Tone only — $21 per month

# Digital — $33 per month

# Alphanumeric — $60 per
month

All inclusive

Sydney * Newcastle

* Wollongong

Country available

application Systems negotiable
,F%’ ‘;"1' . ((— ) -i-'i ] o ‘r . ?\ MAIL ORDS MOT LINE (02] 832 4006
‘\ ,E-k_.—:‘.:’:{:;\ 2N - aull P -\‘_:-?;\‘ ll }"'“— b'?'é;\ 2 days to most parts of Australia. kes St, Parramatta
- . - PRsR— | Y - Just phone, work out what you want v CHED
cOMMUNICATIONS and we will despatch immediately MIDE WELCOMED
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Getting the Best TV Reception

TO TV STATION

The antenna
sysiem

L J. Wilkinson

NO MATTER HOW GOQD the quality of your TV receiver, Figure 1. The TV antenna system and its important
it just won't give of its best if you don't collect the signal ef- components.
fectively and feed it to your set as efficiently as possible.
The place to start is at the antenna itself. Figure 1 shows
the general TV receiver antenna system. I might be pointing T
out the obvious, but the diagram shows the important ele- v_pipoe t ™\  DIPOLE
ments in the system. Let’s examine each element of the sys- B REFLECTOR
tem in turn and the factors one needs to consider in achieving —

the best TV reception. oL <. ﬁPOm
Al FEEDPOINT
The antenna "

The function of the antenna is to gather the signal radiated —
by the television transmitter or transmitters you wish to
receive. Television channels are allocated on a regional basis
by the Department of Communications and the antenna must VI TYPE 'YAGT" TYPE 'PHASED ARRAY'
be designed to cover the channel frequencies allocated to TPE
your area. As you can appreciate by looking at Table 1, this
may mean it has to cover an extremely wide frequency range.
There are five ‘bands’ allocated for television broadcasting.
Bands I, Il and 111 are in the very high frequency (VHF) range,

ANTENNA

FEEDPOINT

FEEDUNE

ANTENNA INPUT
TV RECEIVER

CONNECTOR

™\ FEEDPOINT
REFLECTOR

FEEDPOINT

Figure 2. Common TV antenna types.

TABLE 1

Whlle bands IV and V are in the ultra-hlgh frequency [UHF] pesmunlon ANO FREQUENCY LIMITS OF AUSTRALIAN TELEVISION CHANNELS
range. Band 11 stations are being ‘moved’ to other channels D1
where they are allocated to particular regions, as channels
. . . = Channel 0 4552 MHz Channel Y 56-63 MHz Channel 2 63-70 MHz
3, 4 and 5 are on frequencies which lie in the FM (stereo) 4
broadcasting band. BAND ¢
The UHF channels are not w1dely used at present, but the Channet 3 8592 MHz Channel 4 94.101 MMz Channel 5 101-108 MHz
Special Broadcasting Service {SBS), which currently - Cemnom
broadcasts on chanpel 0 m.the VHF band and channel 28 Cranmet 58 i v Cronnels e e Channel R
in the UHF band, will be using UHF exclusively from 1986. Chsmnel's 188195 MMz Channel 9 195202 MHz  Channel 10 208:215 Mz
’ hanne! 11 215.222 MH2
A number of VHF stations have their programmes re-
broadcast on the UHF band to ‘fill in’ areas which may be BAND IV
unable to receive their primary VHF signal. Thus, in some Crannel 31 W o33 Sscdorms  Chamnei33  sovecs Mz
areas there is a requirement to be able to pick up stations Channel 34 568575 MKz Channel 35 575:582 MMz
on both VHF and UHF. Antennas are available to cover just aAND v
the VHl_“ or UHF l?ands, while some special mode(ljs are mage crarnr 2 asi0we et sy cnama 1 ep
ha 1 42 24-631 M h. 143 631- MH hat 1 44 6.
to provide reception of both VHF and UHF bands with the | a2 CaThwe e Gpemma ey covessia
’ 1 - Channel 48 666-673 M Channel 4 673-680 M Channel 680-687 MH
o}?e’antenna. We w%r} t CO\I'ler chpme of'the antenna here 2:':::'2' eeee m:i 2:::::: 22 s m:i 2:::::: Eg oo ::Ni
1 el 54 708-715 MK, el 15-722 MH, 13 722- H,
t at 5a Sepal‘ale su ]eCt a on 1ts own: cn:::el 57 729-736 MNi cn:::u 58 736-743 MNi Cn:xeI 59 743-750 MNi
* 1 . 757.764 M 64-771 M
If you don’t know the TV channels covering your area, the | g3 T St T s reme
Department of Communications publlshes a book, through Channel 65 792.799 MMz Channel 67 799.806 MHz  Channel 68 806-813 MHz
. E X ; . hannel 69 813.820 MHz
the Australian Government Publishing Service, which lists
full details on TV stations and translators Australia-wide. See
the accompanying panel. Note: . )
Figure 2 shows some common types of TV antenna. Note The dial markings on some older ‘knob type’ UHF tuners show only

the similar component parts. Every antenna has a ‘feedpoint’ B approximate channel number.
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and is intended to receive best from a particular direction
(indicated by the arrows in Figure 2). The antenna feedpoint
is where the received signal is collected for transmission to
your TV receiver. The feedpoint of the antenna will have a
‘characteristic impedance’ which must be matched to the
characteristics of the particular feedline employed, but more
on that shortly. This characteristic impedance cannot be
measured with a multimeter, but it is generally expressed in
‘ohms’ — usually either 75 ohms or 300 ohms, which are
standard values settled upon many years ago for reasons of
simplicity and uniformity in manufacturing TV components.

A transmitting or receiving antenna, as a result of its
construction and mounting, will be polarised in a particular
plane — either vertical or horizontal. The TV stations in
different areas will transmit using a particular polarisation
and your antenna must be polarised the same way. In the
capital cities, with the exception of Canberra, horizontal
polarisation is used. Some country areas use vertical
polarisation, to reduce possible interference from other areas
using horizontal polarisation.

When the elements of your TV antenna are horizontal, it
will be horizontally polarised:; likewise, it will be vertically
polarised when the elements are vertical.

A TV station will have a primary service area. designed
to cover, in general, the audience in the region the
broadcaster chooses to serve. In the capital cities, for
example, the TV stations’ primary service area corresponds
to the greater metropolitan area. The further away from the
transmitter you are, the weaker the signal. You may, of
course, receive a TV station though you live well outside its
primary service area, and this is termed ‘fringe’ area
reception.

Generally speaking, VHF and UHF signals travel in straight
lines so that reception depends on your being within ‘line
of sight’ of the TV transmitter. Where local terrain may
‘shadow’ the TV signal within the primary service area.
reception may be poor due to the lower signal strength.

In general, TV antennas are designed to operate best in a
particular area as TV channels are allocated on a regional
basis. Those antennas designed to operate well in the capital
cities may perform poorly in country regions. and vice versa.
An antenna designed to give good fringe area reception may
cause problems with your receiver when used in a primary
service area. rather than give the “*fantastic’ reception you
might expect.

The feedline

The function of the feedline is to convey the signal from the
antenna to the receiver input with a minimum of loss and
without picking up extraneous noise or other signals which
may degrade the TV signal.

A feedline consists of a pair of conductors separated by
insulation which maintains the two conductors a constant
distance apart. There are two fundamental types of feedline
— ‘balanced’ and ‘unbalanced’. It's unnecessary to go into
the technical background to these terms. but ‘300 ohm TV
ribbon’ is a balanced line (see Figure 3), while ‘75 ohm TV
coax’ is an unbalanced line (also see Figure 3).

A feedline has a ‘characteristic impedance’ and. like the
antenna feedpoint, it is also specified in ‘ohms’. The availa-
ble feedlines have standard characteristic impedances of
either 300 ohms (for balanced lines) or 75 ohms (for coaxial
cable). Coaxial cable is so-called because the two conductors
have the same axis — through the centre line of the centre
conductor.

The most commonly available TV coaxial cable is known
as ‘3C-2V'. It is about 5 mm diameter and the type intended
for installation outdoors has a black outer sheath.

An important characteristic of all feedlines is loss. That
is, a feedline will degrade the signal strength of any signal

OUTER CONDUCTOR
(BRAID)

75 OHM TV . . |
COAXIAL CABLE

OUTER SHEATH

INSULATION

CENTRE
CONDUCTOR

INSULATION

300 OHM
TV RIBBON

—

CONDUCTORS

Figure 3. TV feedlines.

CABLE CLAMP BODY
SCREW l

‘ 1 CENTRE PIN

t

=]

Figure 4. The ‘PAL’ or ‘Belling-Lee’ coax plug.

N

CAP
INSULATOR

BRAID
INSULATION
CENTRE
CONDUCTOR

COAX

| |
—>|3mml‘m‘>l

Figure 5. Preparing coax cable for a PAL plug.

b 1

PINS

BODY
Figure 6. Ribbon cable plug.

INSULATION

D
I

Figure 7. Preparing 300 ohm ribbon cable for attaching a

plug. The conductors are soldered to the pins. Cut off any
excess lead after soldering.

conducted along it. The amount of loss depends on its con-
struction and on the length of feedline employed between
the antenna feedpoint and the TV receiver’s antenna input.
No matter what type is used, the longer the feedline, the great-
er the loss.

All else being equal, 300 ohm line has less loss than 75 ohm
coax. However, ribbon feedline is much more suscepti-
ble to being affected by weather than coax, and it deteriorates
much more rapidly. Its loss tends to increase substantially
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when wet. ‘Low loss’ balanced feedline is available. This may
be like ribbon with lengths of insulation removed at regular
intervals, or simply consist of two conductors supported by
insulators every so often along the length.

In addition, balanced feedline is susceptible to being af-
fected by nearby objects, which can increase the loss or cause
it to pick up extraneous signals. Thus, a great deal more care
is necessary with TV ribbon during installation, compared
to what you can do with coax.

Matching the antenna and feedline

It is important that the antenna feedpoint and the feedline
have matching iinpedances to ensure the maximum amount
of signal is conducted to your TV receiver. Most TV anten-
nas are built with a balanced feedpoint having an impedance
of 300 ohms. If you're using balanced ribbon feedline, it can
be connected directly to the antenna.

If you're using coaxial cable, then some means of trans-
forming the impedance from 300 ohms to 75 ohms is neces-
sary, and at the same time changing from balanced to
unbalanced feed. Such a device is generally referred to as
a ‘balun transformer’ or just balun (derived from the term
“balanced-to-unbalanced”). A balun may be used to convert
300 ohm systems to 75 chms or 75 ohm systems to 300 ohms.
In other words, they work ‘either way’.

Connectors

The ‘PAL’ or Belling-Lee’ connector is almost universally em-
ployed with 3C-2V coaxial TV cable. The component parts
of a PAL plug are shown in the exploded drawing of Figure
4. It may have a metal body and cap, or plastic body and cap
with metal rim at the end for making contact with the sock-
et. The cable clamp serves to mechanically secure the cable
and plug, as well as provide connection between the plug’s
metal body and the coax cable’s braid outer conductor. Figure
4 illustrates the common, modern type where the coax ca-
ble’s centre conductor is secured by a screw to the plug’s
centre pin. Older models require the coax’s centre conduc-
tor to be soldered to the plug’s centre pin.

Figure 5 shows how to correctly prepare TV coax when
assembling a PAL plug to it. The cap and clamp from the
plug should be slipped on the cable before cutting the end
and exposing the conductors as shown. Use a sharp-bladed
instrument such as a penknife or ‘hobby’ scalpel and take
care not to nick the centre conductor or it may break later
with disastrous results. Fan out the braid wires and cut them
to a length of about 5 mm.

Firmly seat the insulator/centre pin assembly, making sure
that no stray braid wires are shorting to the centre conduc-
tor. Tighten the securing screw, but not so tight as to sever
the cable centre conductor. Cut off excess centre conductor
protruding beyond the end of the centre pin. You can solder
it too, if you feel it’s necessary. However, use an iron with
a small tip radius and complete the joint quickly or the plug’s
insulator may melt. Seat the cable clamp against the insula-
tor and lay the braid down before screwing the cap and body
together.

Ribbon cable is generally terminated with a two-pin plug,
as illustrated in Figure 6. The plastic body may be solid or
split, so that it clamps the ribbon when closed. Ribbon cable
is prepared as shown in Figure 7 when attaching a plug. The
insulation should be cut back with a sharp-bladed instrument
such as a penknife or ‘hobby’ scalpel. Take care not to nick
the conductors else they may break later.

Antenna siting and aiming

Indoor ‘set-top’ antennas are fine where a really strong sig-
nal direct from the stations is available, but best results are
almost always obtainable with an outdoor antenna.
Remembering that we're dealing with ‘line-of-sight’ signals,
the antenna should be sited so that it has more or less an un-

TREE

TO0 TV
STATION

\
[

Lol

CHIMNEY

Figure 8. Re-siting the antenna to clear its ‘view' toward
the TV stations.

obstructed ‘view’ in the direction of the transmitter. Large
obstructions in the path near the antenna will almost certain-
ly affect the signal strength to some extent. If your antenna
is sited so that it's ‘looking’ through a large tree — or worse,
a block of flats — you may not be getting the best signal you
can. You needn’t cut down the tree, and there’s little hope
of doing anything about a block of flats, but re-siting your
antenna can have a remarkable effect on results.

Figure 8 illustrates a situation where re-siting the antenna
puts the obstructing tree out of the antenna’s line of view
to the TV station. Another way of improving the antenna’s
view, if available, would be to raise it, so that the tree (or
whatever obstruction) is substantially below the height of the
antenna. This particularly applies with UHF reception.

Some experimentation with temporary siting of the antenna
may pay good dividends, especially if terrain obstructs your
direct view of the TV transmitters.

Most TV antennas have a relatively broad directional
response, so that aiming accuracy is not really stringent. An
accuracy of = 10-15 degrees is generally fine. If in doubt, and
you cannot actually sight the transmitters, a local area map
and a compass can greatly assist. However, make sure your
map shows the magnetic deviation from true north so that
you can correctly align it.

‘THE BROADCASTERS

£
This book, published by the 5o
Department of Communications, Sound and
lists complete data about all the :;'e"‘“o"
national and commercial TV and o oadca“ sting
sound (AM and FM) broadcast-
ing stations, translators and 1984
repeaters operating Australia-
wide. Channel frequencies are
listed, along with transmitter lo- S
cations, power, antenna polarisa- )2 M ;/‘//’/

&

tion, etc. //V/
This book is invaluable for /%
obtaining data on the TV chan-  ~Z—g =~

nels available in your area, apart

from data on the other broad-

casting services. the Australian Government Pub-

Copies are obtainable from
Department of Communications

offices in each state or through

lishing Service. The book is list-
ed as DOC 503, ref. no. ISSN
0812-2016.
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TO MINIMISE
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Figure 9. Typical installation of balanced TV feedline.

Feedline installation pointers

If you're not currently installing a new antenna, examine
your existing feedline. If it’s ribbon, check that the insula-
tion is not cracked or split and that all joints are mechani-
cally sound. Replace your feedline if it’s showing such signs
of ageing. Joints showing signs of corrosion should be dis-
assembled, carefully cleaned to expose bright metal, and re-
assembled. You can weatherproof joints by smearing a seal-
ing compound such as ‘Silastic’ over them.

If replacing ribbon feedline, take a look at how it's installed.
It must be conducted down the mast and external walls us-
ing ‘standoff’ insulator clips. It should not be tucked flat
against the wall, or casually dropped down inside a wall cavi-
ty. It should be held away from the wall where it runs for
any length by at least 50 mm, preferably more. The ribbon
should be twisted, with about one twist per 100 mm. This
maintains the ‘balance’ of the feedline and reduces pickup
of extraneous noise, etc. Figure 9 illustrates a typical instal-
lation.

If your current installation has a coax feedline, give it a
good going over, especially any external joints or connec-
tors. If the coax is damaged at all, it's likely water either has
got inside, or will do so. Nothing makes the feedline loss soar
more quickly than the ingress of water. Replace the affected
section, or the lot.

Where a balun is installed outside, check all joints careful-
ly. If there’s any substantial corrosion, disassemble the joints,
clean them back to bright metal and re-assemble. It's always
good insurance to weatherproof them. (Silastic is suggested
as before).

Whatever feedline is used, go over the antenna connection,

ANTENNA FEEDPOINT ANTENNA FEEDPOINT

BALUN STANDOFF

COAXIAL CABLE

BALANCED
FEEDUNE

(OPEN WIRES)
CABLE MAY BE RUN

AGAINST WALL AND/OR
INSIDE WALL CAVITY

BALUN

¢A> FOR SHORT TO MEDIUM
FEEDING RUNS (UNDER 20 m )

e e

OO

A

TO TV SET

=1

(B> TO REDUCE LOSS WHERE
LONG FEEDLINE IS NECESSARY
@VER 30 m)
Figure 10. Typical variations for installing coax TV
feedline. A balun must be used at the TV set end where
the set only makes provision for 300 ohm blanced line
connection.

cleaning this up and weatherproofing it, if necessary.

If you're replacing ribbon feedline, seriously consider in-
stalling coax. Note that coax is used almost exclusively on
UHF antenna installations. Generally speaking, while TV rib-
bon is lower in cost than coax, the latter gives better results
in the long run. Coax can be run against the antenna mast,
walls etc, without any affect on its operation. However, if
the length of line necessary turns out to be 50-100 metres and
you live on the outher reaches of the service area, then con-
sider using low-loss balanced feedline for part of the run and
coax where the cable has to run along and/or through walls,
installing a balun where they join. This will minimise feed.
line loss. The other alternative is to add an ‘amplifier’ at the
antenna (generally called ‘masthead amplifiers’) and use coax
all the way. However, that’s a subject all its own.

If you're using coax and your TV set only has 300 ohm
balanced input, then you’ll need a balun at the set, Figure
10 shows typical installation variations with coaxial cable
feedline.

TELEVISION ANTENNAS

TELEVISION ANTENNA SPECIALISTS

® Indoor VHF Spiral .... $7.50 (FS000)
® Indoor VHF/UHF Spiral $12.50 (F5030)
® Indoor RabbitEars . ... $19.50(F5020)
® VHF Quick Rig, suited to flats, units,
boats, includes 10m ribbon FREE!
...................... $39.95 (F5410)
® UHF Antenna, guaranteed excellent
channel 28 reception (Remember channel
0 ceases 31/12/85) ... $49.50 (F5100)
® VHF Metropolitan, save up to 25% on
this high gain anti-ghost model
...................... $69.50 (F5200)
® VHF, UHF multiband suits all Metropolitan
areas, suited to problem areas, features

Plastic Coax Plugs (F6551)

Metal Coax Plugs (F6553)
Metal Coax Sockets (F6552)

Waterproof Baluns (F7030)

PLUGS, SOCKETS, WIRE & BALUNS
Sockets Coax Plastic (F6550)

300 Ohm Line Plugs (F6554)

Balun, 75 to 300 Ohm (F7010)

Balun, 300 to 75 Ohm (F7020)

Flush wall mount, 75 ohm socket (F6560)
Raised wall mount. 75 Ohm socket (F6510)
Raised wall mount, 2 x 75 sockets (F6580)
VHF/UHF Diplexer (mixer) (F6010) $8.50
TV game/computer switch (F6080)
Ribbon Lead 300 Ohm (W6505)

75 Ohm coax cable TV3C2V (WE500)
75 Ohm coax cable TVSC2V (W6502)

S
™ f“‘“{\;ﬁp.‘? 5350
S NO‘N 1 w3013 " 57 95
s7ORES N0 cees 07 - T35
Bl ooty NS e Gioze)
OCKE
s5¢ =
o ALL ACCESSORIES
95¢ u mast, 8. 1" dia 5
g;'gg ghfrﬁ?;y slra(p.asmolun?s (F(lf fZl(;)O) :ggg

$2.50 27" Antenna wall mount {F4100)
g Hockey stick mount (F4200)
Mast head amplifier (F6100) .
Splitter 2 way 75 Ohm (F6020)
Splitter 4 way 75 Ohm (F6040)
Splitter 2 way 300 Ohm (F6050)

$5.95 i
40¢/m Splitter 4 way 300 Ohm (F6070)
65¢/m

$1/m

high gain, anti-ghost, most popular antenna

$79.00 (F5310)
® VHF Log Periodic Antenna, high gain,
ideal for fringe areas as well as receiving
regionaltransmissions . . . $79.50 (F5250)

AVAILABLE FROM

m ELECTRONICS

LSS —
BURWOOD 51 Burwood Road (02) 745 3188
CHATSWOOD 16 Anderson St. (02) 411 7366
PARRAMATTA 60 George St. (02) 635 5877
LIVERPOOL 270 George St. (02) 602 0777
EASTWOOD 10A First Ave. (02) 858 2288
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EXCLUSIVE AEM READER
KIKUSUI OSCILLOSCOPES:

Here is a fabulous opportunity to own a top-quality, high performance oscilloscope from one of the
world’s leading CRO manufacturers, Kikusui. Save hundreds of dollars on the normal retail price
— an offer exclusive to readers of Australian Electronics Monthly.

Emona Instruments of Sydney, in conjunction with the publishers of this magazine, is making these oscilloscopes available
as a special offer exclusively to readers of Australian Electronics Monthly. The magazine is acting as a clearing house
for orders.

% Offer closes last post 30th November 1985

Choose from analogue or digital —

® 860 MHz/3-channel delayed-
sweep model COS5060A

® Digital storage/20 MHz2
2.channel model DSS5020

Emona offer a two-year
ty on all oscilloscopes.,
backed- up by Kikusui.
Full warranty details
re available from
Emona.

COS5060A Features:

® Dome Mesh CRT. 12 kV

DSS5020 Features:

Digital Storage
]

Built in Delay-line

Acceleration potential

6 inch Rectangular flat faced

A high resolution made possible L]
by the 8 bit vertical and 1024 word

Roll function for continuous
observation of a waveform.

® 3 Channels CRT wn_th |r_1terngl G_ratlcule horizontal axes. ® A built-in jitter-cancelling circuit.
® 1 mV/DIV 20 MHz (at x 5 MAG) ® Dynamic Bias Circuit ® maximum sampling speed: ® 1024 word reference memory.
® Maximum sweep speed ® Linear Focus Circuit 1 megasample/sec. ® Store interval function
5 ns/DIV (x 10 MAG) ® 2 Channel X-Y Operation ® Effective handwidth: dc-400 kHz.
® Continuous, Simultaneous ® Variable Hold-off function ® Sine and pulse interpolation on-storage
Delay Sweep Function (with ® ADD Mode functions. ® A 2-channel oscilloscope with a
two time bases ® Trigger level Lock Function ® Enlargement of stored waveforms. dc-20 MHz bandwidth.
® Alternate Sweep Function ® Newly designed TV ® Pretrigger function for observation ® maximum sweep time: 50 ns/div.
® Trigger Function in Vert Mode ® Synchronisation Circuit of the phenomenon preceding ® maximum sensitivity: 1 mV/div.
® Multi-Mode Display ® CH1 Signal Output triggering. ® Trigger function with a level lock.

SPECIAL OFFER PRICES

Input probes are included

SPECIAL BONUS!
The first 30 orders received

*COS5060A 60 MHZ/3-Chnnnt
$1490.00 exc. sales tax

— save $236!
$1766.00 inc. sales tax

31650.00 exc. .sal‘ews tai
— save $283!
$1952.00 inc. sales tax

This instrument’s normal retail price is

This instrument’s normal retail price is
$1726.00 exc. sales tax, $2006.16 with tax. totally free of charge! $1933.00 exc. salestax, $2242.28 with tax.

HOW TO ORDER Please supply:

Cut out, or photocopy, and complete the coupon. Sendit together with
your cheque, money order or credit card details to:

‘Kikusui CRO Offer’
Australian Electronics Monthly
. PO Box 289, WAHROONGA 2076 NSW

will get a 3'2-digit Escort
Multimeter thrown in,

Sales TAXNO ....ccceseesnosa...(if applicable)
Please add $20 for packaging, delivery and
insurance for delivery anywhere in Australia
TOTALCOST:. ... .ccccesccccncsecns

1 enclose payment by:

#please make cheques or Money Orders payable to:

‘Australian Electronics Monthly* Money Order (] Cheque* [J Afnex 0O
Bankcard [J Mastercard [J visa [
CreditCardNo: ... .......... Expiry date:.../.../. ..

[ Delivery: Please allow up to four &4] weeks fromreceipt
_ of payment for delivery to be ef ected. Cheque or Money Order No: .. .....coneneeecorennn
I (Unsigned orders cannot be accepted}

Address

Signature

‘_If you would like to inspect either of these oscilloscopes, call into our office any weekday dul:ing busjness hours. We're
located at: WB Building, Cnr Fox Valley Rd and Kiogle St, Wahroonga NSW. The entrance is in Kiogle St.




he great new

offer from

microbee

Microbee, the ideal Education and Home/Business
Computer is solving problems every day. Now
microbee has solved another problem, the
‘COMPUTER-IN-A-BOOK’ is now a Computer in a
package. Read on and find out how you can have a
whole ready to go computer package for one incredible
price,
GEOGRABEE
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THE INTERFACE OF
TECHNOLOGY AND EDUCATION

The COMPUTER-IN-A-BOOK has the perfect low
cost, highly reliable, disk drive system that enables
expansion to meet your changing needs. It’s also
available with several options, but most of all, it’s an
economical way of achieving Disk Drive capability.
Featuring, an economical 3.5 inch 400K high
speed/high density drive which is very compact and
expandable to two drives.

This great package offer boasts all of the following

equipment:

® 64K microbee.

& 3.5 Inch Disk Drive.

® Monitor in either Amber or Green Screen.

® Full Documentation including a Manual in a binder
which details all user requirements and operation.

& In addition to the manual, an exciting
Demonstration Disk ‘Bee Primer’ is included.

*Computer-In-A-Book’ also features:

& Microworld Basic (Basic Language).

® Word Bee (Word Processing Software).

® CP/M (Operating System).

® Disk Catalogue — Keep a record of all your disks
with this easy reference diskette.

The "COMPUTER-IN-A-BOOK’ package offer
doesn’t stop yet. For NO extra cost you have the choice
of one of these four great software packages:

The Games Package — Arcade Games Vol. | and
Family Games Vol. 1 which consists of two disks,
valued at $59.00 — Yours FREE!

Arcade Games Volume 1 Family Games

@ Robot Man ® Australian Economy
@ Scrambler ® Concentration

® Viper B Chess

8 Eureka @ Draughts Plus

@ Target

B Destroyer

® Hustle

OR

The Primary Education Package which consists of
*Learning Can Bee Fun With Words' and ‘Learning

Can Bee Fun With Numbers'. Also valued at $59.00
— Yours FREE!

Learning Can Bee
Fun With Words

Learning Can Bee
Fun With Numbers

8 Rescue ® Maths Muncher

& Frog Opposites | AC Math

® Spelling Wars ® Add Star

® Alpha Sort @ Gorilla Maths

8 Land of Lex ® TNT

B Spelling Wars 2 ® Fraction Race

® Alpha Sort 2 8 Maths Race

® Land of Lex 2 ® Square Targets
8 Number Mine

OR
The Secondary Education Package which consists of

‘Bee Scientist’ and ‘Social Studies’, valued at $59.00
— Yours FREE!

Social Studies
® Geograbee
8 Histribee

B Aussiebee

Bee Scientist

Intro to Millikans
Millikans Experiment
Kepper’s Law
Coulomb’s Law
Chemical Compounds
Valency

Elements and Symbols
Vector Tutorial

IJ Vectors

OR

The Home Office Package which contains Business
Graphic and Simply DB - Database on 2 Diskettes.
Valued at $59.00 — Yours FREE!

rok Just 9993
Finally, The Software Super Offer — for just an

additional $133.00 you can take all four packages,
representing a saving of $103.00.




Unlike other computers where you need to buy further
equipment such as Disk Drive, maybe even an interface
to link to the drive, microbee has it all — built in.

But, microbee is not without its exciting options. Extras
include Bee Modem. Connect your Bee with the rest of
the world with this Telecom approved Modem that will
convert your microbee into a Videotext Terminal.
PRICED AT $189.50.

The Viatel Option at $49.50 used in conjunction with
the Bee Modem, will bring the world to you. Viatel
puts you in touch with what's happening — News,
Weather, Stock Market, Tele Banking Information and
the new microbee service.

The DP100 Dot Matrix Printer is another microbee
option at just $399.00.

The swivel base adjusts for ease of use at just $24.50.

For this Fabulous
All Inclusive Computer Package
JUST $995.00

mlcrobee

compute

Designed and manufactured
in Australia by
Applied Technology

PHONE ORDERS ACCEPTED

microbee technology centres
N.SW.

1 Pattison Ave, Waitara 2077
Phone (02) 487 2711

2/956 Hunter St,

Newcastle West 2302

Phone: (049) 61 1090

VIC.

50-52 Whitehorse Rd, Deepdene 3103
Phone (03) 817 1371

WA

141 Stirling H'way, Nedlands 6009
Phone (09) 386 8289

v e

e Ea

S.A

117-119 Gouger St, Adelaide 5000
Phone (08) 212 3299

QLD.

455 Logan Rd, Stones Corner 4120
Phone (07) 394 3688

FACTORY
Koala Crescent, West Gosford 2250
Phone (043) 24 2711

microbee education
technology centre

Unit 2, Eden Park Industrial Estate
31 Waterloo Rd, North Ryde 2113
Phone (02) 888 9866

N.Z

438B Rosebank Rd, Avondale,
Auckland 7.

Phone (09) 88 1138/88 1139

Swivel Base Extra




A HANDHELD LCD
3%2-DIGIT DMM FOR
LESS THAN $50

The Parameters 8005 features:

® 3'2-digit liquid crystal display
® 5 functions

® 15 ranges

® side pushbutton operation

® ‘pocket’ size — 130 x 75 x 28 mm
® dc volts to 1kV in four ranges
® ac volts to 750 V in two ranges
® resistance to 2M in four ranges
® diode test

® basic accuracy, 0.5% (dc V)

® fully overload protected

® safety ‘finger guards’ on probes
® fully shrouded safety probe plugs
® low battery indicator

® 12 months warranty!

How to order:
COMPLETE THE COUPON AND SEND IT, TOGETHER WITH YOUR CHEQUE,
MONEY ORDER OR CREDIT CARD DETAILS, TO:

‘Parameters Multimeter Otfer’
Australian Electronics Monthly
PO Box 289, WAHROONGA 2076 NSW

Please allow up to four weeks tor delivery.

COUPON

PLEASE RUSH ME . .. Parameters 8005 dmm(s).

enclose payment by:
oney Order [0 Cheque* O Credit Card [

Bankcard O \visa O Mastercard O

"Please make cheques or Money Orders payable to
‘Australian Electronics Monthly’.

Signature ................. ... .. ...

(Unsigned orders cannot be accepted)

Portable
solar generator

Designed as a portable power source and/or battery charg-
er, the NV.500M from Solar-Tech is capable of charging nickel-
cadmium (Ni-Cad) batteries with capacities from 0.5 amp-hour
to 2.0 amp-hour (Ah).

It’s just the thing for charging portable video tape and video
camera batteries.

With the NV.500M you can also power portable stereos, radio
cassettes, AM/FM radios, handheld transceivers, PA systems or
portable fluorescent lights — anything that operates on power
at 3, 6. 9 or 12 volts dc — using an optional 12 V Ni-Cad bat-
tery pack. With this, you can draw up to about 0.45 A at 3 or
12 v, while at 6 and 9 volts, you can draw up to 1 A! The
NV.500M will recharge this battery pack from the Sun.

It’s great for experimenters, too!

SPECIAL OFFER PRICE:
NV.500M  $189
12 V/1.2 Ah Ni-Cad battery pack $ 59

plus post & handling, delivered anywhere in Australia by
Certified Post, $10. Please allow up to four weeks for delivery.

COMPLETE THE COUPON AND SEND IT. TOGETHER WITH YOUR CHEQUE. MONEY]
ORDER OR CREDIT CARD DETAILS. TO:

‘Amtex Solar Generator Offer’
Australian Electronics Monthly
PO Box 289, WAHROONGA 2076 NSW

This offet 13 betng made by Amtex Clectronics a Division @ TLE Electrical Pty Ltd in conpunction with Australian Eleciron
s Monthly who 1t acting s a cicaring house for orders The NV $00% 18 offered exclusively (o readers of this magatme

--------------

PESESLIE, " T NV.500M Solar Generator(s)
........ 12 V/1.2 Ah Ni-Cad battery pack(s)
Total Cost:........ ...

I enclose payment by:

Money Order [} Cheque* [] Amex []

Bankcard [] Mastercard [_] visa [

Credit Card No: ............... Expiry date: .../.../..

Cheque or Money Order NO: ............ooovuuiunnnnnn..

* Please make cheques or Money orders payable to Australian Electronics Monthly
[ATNE &P cox - it i o ST ENORIRIIR & . oo . oo . .

# If you would like to inspect one of these solar generators, call into our office any
weekday during business hours We're located at- WB Building. Cnr Fox Valley
Rd and Kiogle St, Wahroonga NSW. The entrance is in Kiogle St.
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BARGAINS !
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What an offer...

Yes! With every 240V soldering EE‘
E .

iron purchased from any Dick
Smith Electronic Store you get

snoopy reporters) and much
more! Cat T-2605

completely FREE a 4 piece quality
VALUE $3.95

Solder Aid Set!"
“offer valid this month only!

Now that's one exclusive you'll
World-Wide Rush On Famous

only see at DSE. The set includes

— heatsink clip, wire brush,

assorted scrapers, component

leg bender (also handy for

Perth, Mon. ADCOLA Irons!
A 99 year old woman was

arrested for vandalism

today. She told the court she
just couldn't resist the
opportunity to try out her
new Adcola S30 12 watt iron.
"The telephone box was
already damaged"’ she said,
and she was putting it back
together when she was
arrested. "Thanks to DSE any-

It's our fantastic
DSE Soldering Sta-
tion! A professional
station at a hobbyists
price. Fully variable temperature control (around

200 - 500 degrees C.) and a temperature meter to let you one can afford quality.”

know what's happening! Lightweight iron, stand, cleaning Cat T-1820 AS
sponge, comprehensive instruction manual . . . the lot! Tips to suit! T-1850 - Medium $5.50 AN

Value like this has to be the best news around! T-1854 - Fine $4.50 F
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Courses and careers in
electronics and computing

If you're contemplating a career in electronics or computing you

should read this article. The first of a two-part series, this article is a

Kerry Upjohn

guide to the various courses available and the employment levels

within these industries. Information on the subjects available and the
different tertiary institutions is also included.

OVER THE LAST TWENTY YEARS there has been a rapid
expansion in the electronics and computing industries.
Electronics permeates everyday life to a very large extent and
has revolutionised technology, communications, medicine, in-
dustry, business and many other areas. With developments in

VLSI circuitry and surface-mounted componentry,itis now pos-

sible to design and build electronic products which only two
decades ago would have seemed unthinkable. Due to this rapid
growth, electronics is becoming increasingly complex and there
is a great demand for skilled tradespeople and professionals in
this field.

In response to this demand many educational institutions have
introduced a large range of courses catering for people wishing
to become tradespeople, technical officers and professionals in
these areas. These courses proliferate at a remarkable rate as
new courses are introduced and old ones are revised and altered
to meet the changing needs of the industry. Increasingly,
computer courses are being offered by engineering faculties and
across a wide range of disciplines e.g. Business Administration,
Computer Science. As a result of thig rapid rate of change the
prospective student faces a bewildering range of subjects and
options as well as career choices.

Part 1

This article is an attempt to illustrate the range of courses and
career options available. Because of the large number of tertiary
institutions offering courses it is only possible to discuss a brief
sample of the courses offered rather than include all the avail-
able information.

According to the various professional bodies such as The
Institution of Engineers, Australia, there is a critical shortage
of trained technical officers and engineers and this shortfall
should continue throughout the eighties until the supply catches
up with the demand. Rapid technological change in the Aus-
tralian manufacturing industry has resulted in the need for
skilled rather than unskilled labor. With new advances in robotics
for example, this trend will become even more pronounced.

The increasing complexity of the electronics and computing
industries has resulted in more specialisation and this is already
evident in the computing field where an interest in program-
ming is no longer sufficient to become a computer programmer
and a degree in computer science or its equivalent is necessary.

The continued demand for trained people is evident in the high
salaries and greater range of career opportunities offered to ter-
tiary graduates,
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Employment in the Electronics Industry

If you are considering a career in electronics it is necessary to
be familiar with the various levels of employment offered within
the industry. The electronics industry generally recognises three
categories. The first category consists of “tradespeople” who are
usually apprenticed to an employer and study for three years
part time at a College of Technical and Further Education
(TAFE). On gaining a certificate of proficiency the tradesperson
is qualified to assist the engineer or technical officer in the in-
stallation, servicing and maintenance of electronic equipment.

The second category is the “middle level” or para-professional
group and these people are usually referred to as “technical
officers” In NSW the term technical officer has replaced tech-
nician as it is thought to reflect the greater specialisation and
complexity within the industry. The technical officer usually does
a Certificate Course at TAFE over three years. The Certificate
courses offer more of a background in the theory of electronics
and includes a greater range of subject areas. It is possible to
upgrade trade qualifications to certificate level and tradespeople
are accepted by TAFE Colleges and Institutes of Technology to
further their career prospects.

The final category is the professional engineer, who has
obtained an engineering degree at a University, Institute of Tech-
nology or College of Advanced Education. Most engineering
degree courses are of four years duration and a prospective stu-
dent needs to obtain good passes in Maths, Physics and Chemis-
try at Higher School Certificate level. Computer Programmers,
Systems Analysts and Computer Scientists also require either
a degree in Electronics/Electrical Engineering specialising in
Computing or a specific degree in Computer Science.

TRADESPEOPLE

The term “electrical trades” covers electrical fitters, armature
winders and electrical mechanics (more commonly known as
electricians). These people are involved in the manufacture,
installation, servicing and maintenance of a wide range of elec-
trical and electronic equipment. They are employed in either
government agencies eg. Electricity Commission, State and
Commonwealth Public Service or in private industry, or they
operate their own businesses.

If you decide to become a tradesperson you need to obtain
an apprenticeship with an employer and undertake three years
of parttime study at a technical college. Electrical and electronics
trade courses provide the theoretical and practical skills neces-
sary for employment in the electrical, electronics and commu-
nications industries. This training is a mixture of “on the job”
training provided by the employer and attendance at a TAFE
college.

Competition for apprenticeships is very keen and most
employers advertise for apprenticeships from December to
February. Entry into TAFE trade courses is dependent on secur-
ing an apprenticeship, although it is possible to do a pre-
apprenticeship course for a year and then try to obtain an
apprenticeship.

Attendance at TAFE is usually on a “day release” system where
the apprentice spends one day per week at tech. and the
remainder of the week with the employer. There is sometimes
provision for “block release” with semesters spent on the job
and then at college on an alternating basis. Correspondence
courses are also available through TAFE s College of External
Studies for students unable to attend because of distance, lack
of facilities etc.

Educational requirements for apprenticeships vary with each
employer but the minimum standard is the School Certificate
with reasonable passes in English, Maths and Science. As com-
petition for places is high some employers are taking people with
year 11 standards.

Pre-apprenticeship Courses

Pre-apprenticeship courses are offered at selected metropolitan
and country TAFE Colleges. These courses are offered on a
yearly basis and successful completion of them often results in
an apprenticeship, although this does not guarantee you one.
When an apprenticeship is gained the student can then proceed
to stage three of the relevant trade course. These pre-
apprenticeship courses are restricted to people under twenty who
have their School Certificate and only a limited number of
students are guaranteed places. Courses include: Electronics,
Electrical Fitting and Applied Electricity.

Trade courses

Entrance requirements

There are no specific educational requirements, however, the
School Certificate is advisable. Priority for admission is given
to apprentices, then displaced apprentices and finally those in
relevant employment.

Electronics Trade Course.

This course has replaced the Radio Trades Course and is
designed to provide instruction in basic electronics principles,
circuit operation and the manual skills required to supplement
the apprentices’ industrial experience. The basic electronics
knowledge is offered in the first two stages (which are the same
as the Telecommunications Course) and in the third stage the
student specialises in electives in such areas as digital systems,
television servicing principles, sound systems, principles of elec-
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tronic control theory, introduction to microprocessors etc. The
course is offered by day release and alternative attendance
depending on numbers. People over twenty can take the course
at night.

Successful completion of the course enables graduates to work
under the supervision of engineers/technical officers on the
installation, operation, maintenance and servicing of electronic
equipment.

Telecommmunications Trade Course

The Telecommunications Trade Course replaces the Telegraph
Mechanics Trade Course and provides instruction in electron-
ics, telecommunications and alarm systems. The first two stages
are common to the Electronics course and the third provides
more specialised electives in telephone line communications and
domestic and commercial security systers. Attendance is avail-
able on a day release basis.

Post-trade courses

These courses are available to tradespeople who want re-training
or need increased specialization in the industrial applications
of electronics. Entry is normally restricted to those who have
completed the relevant trade courses. Courses include Semicon-
ductor Electronics, Industrial Electronics and Industrial Instru-
ments Conversion.

Electronics (PTC)

At present this course is under review, however, it is available
to tradespeople who have completed at least one stage of an ap-
propriate electrical trade course. Students undertake 216 hours
of study and the choice of units includes basic instrument ap-
plications, digital principles and applications, electronic equip-
ment servicing, power control, industrial controls, industrial TV
and microprocessors.

Industrial Electronics (PTC)

This course is designed to give a deeper understanding of elec-
tronic devices commonly used in industrial electronics. The
emphasis is on operating semiconductor circuits and under-
standing electrical circuitry. It is recommended that students
study the appropriate units from the Electronics (PTC) to fur-
ther their study. After successfully completing the required 216
hours of instruction students can qualify for the Electronics post-
trade certificate.

Radio Transmission (PTC)

Designed to give students a thorough grounding in the princi-
ples of radio transmission, this course provides students with
experience in handling high power equipment.

Special Courses Offered by TAFE

Basic Electronics

This is not a certificate course but comes under the category
of special courses. It is the most widely available of all the TAFE
electronics courses, being designed to provide the basic electronic
and electrical principles for tradespeople in the industry. It is
often used to familiarise salespeople with basic electronic fun-
damentals. Attendance is three hours per week for a year. At
present this course is under review.

Other special Courses
These include Closed Circuit Television Production, Electrical
Contracting and Estimating, Film and TV Production Tech-
niques, Electrical Salesmen, Technical Principles of Two-Way Ra-
dio and several others.

Microprocessor Circuits and Applications

This a technically oriented course restricted to qualified
tradespeople in the electronics industry. It is designed to pro-
vide training in microprocessor principles and equipment and
basic skills in programming at machine language level. The
course requires four hours attendance weekly and is only avail-
able at Newcastle TAFE (NSW).

Microprocessor Evaluation

Unlike the previously described course, the Microprocessor
Evaluation course is designed for non-technical people. Students
learn how to interpret the terminology of microprocessors and
people with a technical background can move on to more specia-
lised courses. The course is offered over eighteen weeks for two
hours per week.

For further enquiries
Contact the TAFE Information Centre, Railway Square, Broad-
way, NSW 2007 {02) 212 4400 or your nearest TAFE college.

“MIDDLE LEVEL” POSITIONS IN
ELECTRONICS &
COMPUTING

The term “middle level” or para-professional applies to people
seeking positions as technical officers, design draftspeople, tech-
nical supervisors, technical salespeople or service engineers in
the electronics and computing industries. Technical officers,
engineers assistants and design draftspeople work as immediate
support staff to professional engineers. They work either with
or without direct supervision in the development, installation
and servicing of electronic equipment.

They should possess a combination of practical skills and
theoretical knowledge so they can communicate effectively with
both tradespeople and engineers. Often the technical officer
supervises the work of tradespeople and may share in the design
work with the engineers as well as the maintenance and instal-
lation of various electronic equipment etc. Technical officers
need to possess reasonable communication skills as they are
required to write reports and interpret and draw technical
diagrams.

A wide range of career opportunities exist within the Com-
monwealth and State public services as well as positions in
private industry either in research and development, laboratory
work and design. There are also many positions available as sales

........... To page 124 »
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Infroduction to Surface
Mounting Technology

Surface Mounted Assembly (SMA) is a totally new
kind of automated electronic assembly technology
that uses a totally new kind of electronic device called
a surface mounted device (SMD), since it is mount-
ed on the surface of the substrate, as opposed to be-
ing inserted through the surface.

SMDs can be mounted on substrates using conven-
tional materials and these substrates may be single-
sided, multi-layer, plated-trough-hole, etc. SMDs can
also be assembled on ceramic and flexible sub-
strates, which can be combined with conventional
mother boards using leaded components or a mix-
ture of SMDs and leaded components.

Electronically, SMDs perform the same functions
as their conventional, leaded cousins, but mechani-
cally they are very different.

SMDs are designed for handling by automatic
placement machines, and for soldering by any
modern technique such as immersion soldering, or
reflow soldering. They offer four well-defined ad-
vantages:

— reduced size of final equipment

— lower cost of assembly

— higher reliability of both components and
equipment

— better high frequency performance.

With ali components available in leadless form,
boards can be made without holes for component
leads and with surface mounted components on both
sides. However, at the present state of component
technology, some components still have leads and
these still need to be mounted on the same boards.
it is possible to mount leaded components on one
side of the board by automatic insertion and mount
the surface mounted devices on the other side by au-
tomatic placement; other combination of the two
techniques are also possible.

The following pages outline the techniques, the de-
sign differences and other changes reflected in this
new technology.

The technological shrink: comparing the sizes of a conventional plated-through hole

board with the same circuitry employing surface mounted assembly.
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SURFACE MOUNTED RESISTORS

urface mounted resistors are very small
S and yet are capable of handling

high voltages and dissipating consid-
erable power.

A high grade ceramic (aluminium oxide)
body is used as the substrate. Internal metal
electrodes are added at each end to ensure
a good connection between the end electrodes
and the resistive film which are added later.
A resistive paste is applies between the inter-
nal electrodes, the composition of the paste
being adjusted to give an approximation to the
resistance required. Trimming of the resistance

value if effected by laser cutting of the resis-
tive layer. The surface of the resistive layer is

then glazed, and finally the end.

CERAMIC MULTILAYER CAPACITORS

eramic ‘multilayer’ capacitors for sur-
C face mounting are available in a var-
iety of dielectric characteristics. These
dielectrics differ in the way their capacitance
and loss angle vary with voltage and temper-
ature. However, the high resistivity of all the
ceramic dielectrics gives a consistently high
value of insulation resistance. The ceramic
also withstands high temperature, and rapid
changes of temperature, thus permitting
soldering by any modern method including
high speed wave (immersion) soldering.
The dielectric is first made in film form, and
the electrode pattern is applied by a screen-
ing process. The films are stacked and lami-
nated under high pressure, ready for cutting
into small blocks, After “‘binder burn-out’,
these are fired at high temperature to form vir-
tually monolithic units. The metal terminations
are then added, again using a firing technique,
to provide the electrical connections to alter-
nate conductive layers on each side.

WET ALUMINIUM ELECTROLYTICS

hese capacitors are constructed with
T etched aluminium foil electrodes rolled

with paper separators, impregnated
with electrolyte and inserted into an alumin-
ium case. This unit is then inserted into the
moulded plastic outer case. The two connec-
tions are formed at opposite ends, and the con-
tacts for soldering are wrapped under the
moulding.

There is adequate space between the
soldering terminals to allow pc board tracks to
pass under the insulating moulded body of the
capacitor, thus making board design easier.
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TANTALUM CAPACITORS

urface mounted tantalum capacitors
S have already earned for themselves

an excellent reputation and manufact-
urers of professional electronic equipment
need no introduction to the high capacitance
values and high reliability that characterise
these small capacitors.

Each capacitor contains a rectangular anode
of high-purity sintered tantalum. The anode
has an electrolytically formed oxide dielectric
layer. This is encapsulated with its solid elec-
trolyte in an extremely rugged body, to which
shock-proof and vibration-proof solderable
terminals are attached.

INTEGRATED CIRCUITS

eveloped originally for use in electron-
D ic watches, they have proved valuable

for all forms of hybrid circuits (thin film
and thick film) and in the miniaturisation of
printed circuit boards.

They contain the same integrated circuit
chips as their larger counterparts, but the metal
connections and the plastic encapsulations are
designed to make the final device very much
smaller. A lead-frame of ferro-nickel alloy is
spot-plated for “‘die-attach’, and connections
to the leads are made with gold wire. The en-
capsulation is of high-grade epoxy, and the
external leads are tin-plated.

TRANSISTORS AND DIODES

urface mounted transistors and diodes
S have a well-established reputation,

earned over many years. The SOT-23
encapsulation was introduced in the late 60s,
the SOT-89 in the mid-70s, and the SOT-143
in the early 80s, and now there’s the SOD-80,
the leadless surface mounted diode encapsu-
lation.

High reliability is a feature of the gold-
aluminium bonded transistors which are now
also included in the range of SM devices.
Virtually any of the standard “leaded” types
are available in SM form.

contermal coating

sitver epowy
carbon
manganese dioxide
cathode terminal ~
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SMA

tfomorrow’s
technology
today.

THE PURPOSE of this article is to outline the
differences in the design and assembly of sub-
strates using SMDs and in particular, “mixed
print” substrates, utilising a mixture of lead-
ed components and SMDs. However, since
SMA is a very new technology and one that
is evolving and changing fast, this informa-
tion should not be seen as representing a set
of SMA rules: instead it should be viewed as
an illustration of the applications.

Apart from using much smaller compo-
nents, SMA is fundamentally different in that
placement is relative, not absolute. When a
leaded comporent is inserted, there is an
absolute go/no go situation. Either the device
goes through the holes, or it does not, and
when it does, it's in the correct position for
subsequent soldering.

However, with SMDs this is not the case.
A small shift, either way, caused by a combi-
nation of variations in component size and
positioning accurately is not critical, though
big shifts obviously are.

But placement accuracy does not stop
there. If the component has (1) small dimen-
sional tolerances and (2), the placement
system can position the device accurately
above the solder pads, there is still (3) the rela-
tive position of the solder pads. If the accur-
acy of the substrate pattern is low, then the
solder pads will not be where they're sup-
posed to be, and as a result placement will
not be correct.

In the case of “mixed prints”, the applica-
tion of an adhesive is another new parameter
that has significant influences on the auto-
mated assembly of SMDs. Not the least of
these is its influence on the design of the sub-
strate pattern.

Another very important and new parameter
is the packaging of SMDs. Leaded compo-
nents are, of course, also “packaged’ on tape

for automatic insertion, but with SMDs, pack-
aging takes on roles other than those of trans-
portation. The system’s aspect of packaging
is reflected in the following four packaging
criteria.

One, the packaging medium must convey
the devices in a protected environment from
the shop floor of the component supplier to
the component user.

Two, it must maintain the devices in the
correct orientation.

Three, it must ensure that there is an unin-
terrupted flow of devices to match the high
placement potential of modern systems e.g.
32 devices placed simultaneously in under
three seconds.

And four, it must ensure that a device is
always available at the precise place needed
for the system to pick it out of the tape and
place it on the substrate.

Only tape, and in particular blister tape, can
meet these criteria and only tape manufac-
tured to a high, well defined standard.

Therefore SMD packaging is an important
and integral part of the assembly process.

Before considering “‘mixed prints”, it is im-
portant to remember that an all-SMD sub-
strate is the one that optimises the benefits
of the technology. When this is not possible
a ‘partitioned’ design is used, with part of the
circuit made on an all-SMD substrate (ceram-
ic or epoxy) and the remainder on a conven-
tional or mixed-print substrate. The very
small dimensions of an all-SMD circuit often
allow such a circuit to be repeated several
times on a single substrate, as illustrated here.
(Fig. 1)

All-SMD substrates can employ the reflow
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solder technique. The solder paste is applied
to the metallisation pads (Fig. 2) and its adhe-
sive quality serves to hold the SMD in place
until the substrate is heated and the solder has
reflowed.

Figure 1.

Fig. 2. All-SMD substrates can employ
reflow soldering.

Mixed prints

The basics of mixed print assembly are
shown in Figs. 3a, b and c. First the leaded
components are inserted automatically or
some automatically and some manually and
the ends clinched. Then the substrate is
turned over and adhesive applied either to the
component or to the substrate. The SMDs are



then placed in position and the adhesive
forms a bond between component and sub-
strate. When all SMDs have been placed the
substrate is transported to a curing station,
where the adhesive cures so as to form a good
bond before soldering.

Note that it is also possible to put SMDs on
the same side of the substrate as the leaded
devices.

Fig. 3a. Mixed-print assembly. The first
stage... insertion of leaded components.

Fig. 3b. Following insertion, substrate is
turned over and adhesive applied.

Fig. 3c. SMDs then piaced in position and
retained by adhesive.

Minimal adhesive

The application of adhesive either to the com-
ponent or to the substrate is a new factor that
must be taken into account when designing
substrate. As shown (Fig. 4) the amount of
adhesive is critical since "C*’ must be great-
er than the combined height of the metallisa-
tion height of the substrate **A’" and that of
the device “B" (or in the case of SOT and SO
devices, the lead height). If it is not, then no
bond is made. However, if too much adhes-
ive is applied. then it may be forced out onto
the solder pads and prevent a good solder
joint being made.

It is therefore clear that the minimal
amount of adhesive should be used that will
ensure a good bond being made.

In order to meet this important objective,
some figures are needed for A" and "B". Fig.
5a shows typical metallisation heights for a
print-and-etch substrate and 5b for a plated-
through-hole substrate. The following table
shows how these metallisation heights are

derived. Thus **A"" is around 35y for a ‘print
& etch’ substrate (common PC board) and can
be 135y or more for a plated-through hole sub-
strate. In addition, for the latter *“A’" has a
wide tolerance, varying from around 75 to
135u.

Thickness of metallisation (u)
| P&E | P.TH.
Copper I 35 35
Galvanic copper ‘ — 30-60
Galvanic Pb/Sn | — 10-20
(Reflowed) | (20-40)
| Total | 354 75-135u

Fig. 6a illustrates a device having a metal-
lisation height “B’" of between 10 and 50u
(depending on the individual SMD) on a print-
and-etch substrate and Fig. 6b is the combi-
nation of a SOT-23, with a lead height of 100
to 200y, on a plated-through-hole substrate
having a 135x metallisation height. Clearly
this poses problems for the C > A + B criteria
when normal assembly procedure (details
later) is to apply the same amount of adhe-
sive to all placement positions.

Therefore a special “‘low profile”” SOT is
used (Fig. 7). The lead height of this device
is between 0 and 100y, which is much closer
to the 10 to 50u of passive SMD devices. In
practice this means that variations in the
value of *‘B”’ are not significant. However, in
the case of plated-through-hole substrate, the
tolerance of “A" is almost 100% and *C" can-
not be allowed to vary by this percentage.

The solution to this apparent problem is to
put a track under the device, as shown in
Fig. 8a and Fig.8b. Quite often the high com-
ponent density of SMA makes this essential
for layout purposes. Where it does not, then
a short dummy track can be introduced. This
is an elegant solution since changes in metal-
lisation height (due to the nature of the gal-
vanic plating) influence the realldummy track
in exactly the same way as the metallisation
height *A”. Thus **A” is eliminated from the
C > A + Bcriteria and in practice this means
that C can be a virtual constant.

C is also a virtual constant for print-and-
etch substrates. since the metallisation height
is constant at around 35u. However, here too
the use of real/ldummy tracks is recommend-
ed since this further reduces the amount of
adhesive required.

e
}

Fig. 4. SMDs only adhere when C > A + B.

*35 u
i
|
Punched hole

Fig. 5a. 35 u metallisation height for P&E
substrate.

75-135;:

|
‘ Plated through hole Galvanic copper

Fig. 5b. 75 to 135 p metailisation height for
P.T.H. substrate.

*A+B

Fig. 6a. Passive device on P&E substrate.
A+B=45t085.

Fig. 6b. SOT-23 on P.T.H. substrate.
A+B=175t0335.

Fig. 7. Low-profile SOT reduces A + B.
Now 75 to 235 .

Fig. 8a. Dummy track employed with 75
metallisation height P.T.H. substrate.

Fig. 8b. Idem for 135 u metallisation height.
| 4
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In practice it is possible to employ double
tracks under some sizes and other devices
and these are normally covered with solder
resist, as illustrated in Fig. 9. This further
reduces the amount of adhesive required and
double tracks provide a broad base on which
the adhesive can be applied.

Fig. 9. Double-dummy (or real) tracks with
solder resist.

Adhesive application

Adhesive can be applied in three basic ways.

(1) It can be screened onto the substrate, but
not if the leaded components are inserted first
since their pointed ends get in the way. And
if the leaded components are not inserted
first, high densities cannot be realised, since
space must be provided for the clinching
operation.

(2) It can be applied using a software-
controlied syringe, which allows different
amounts of adhesive to be applied to differ-
ent placement positions. Moreover, by using
an adhesive with a specific rheological
characteristic, a relatively high dot height can
be realised, as illustrated in Fig. 10. However,
this technique is difficult and expensive if the
adhesive must be applied simultaneously to
different placement positions. This therefore
places a limit on the high productivity poten-
tial of SMA.

(3) Adhesive can also be applied using the
pin transfer system, which does permit simul-
taneous application onto all placement posi-
tions. This technique employs an adhesive
having a relatively low dot height, as shown
in Fig. 10. However, since the use of
real/ldummy tracks under devices enables
minimal amounts of adhesive to be employed,
this is not a problem.

Pin transfer is a simple but highly effective
technique. A squeegee first passes over a tray
of adhesive to make the surface level. An
array of pins is then dipped into the adhesive,
as shown in Fig. 11a. A small amount, deter-
mined by the shape and dimensions of the pin
plus the thickness of the adhesive layer, is
retained when the array is withdrawn. This
is subsequently deposited on the substrate,
Fig. 11b, when the array is lowered onto the
surface.

11___‘1

Fig. 10. Adhesive dot height determined by
type of adhesive and application method.

IrLE

Fig. 11a. Array of pins picks up adhesive.
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Fig. 11b. Transfer of adhesive to placement
positions.

Which adhesive?

Thermoset epoxy is an excellent adhesive,
with characteristics that are well known to
the electronics industry. It retains the SMD
in position during the adverse environments
of the defluxing and soldering operations and

(assuming the normal situation whereby the
placement system centres the SMD witn
respect to a reference).

Fig. 14 shows the equation that determines
this distance between solder pads (Dmax) is
related to the minimal length of component
(Lmin), minus the positioning error (Ap) and
substrate error (Aq) together with an empiri-
cal figure for minimal overlap (O).

Fig. 14 is a similar equation for the distance
between SMDs (Fmin). Thus the minimal dis-
tance is related to the maximum width of the
device: (Wmax). the positioning error (Ap)
and a second empirical figure (I), which is a
necessary minimal distance to avoid short cir-
cuits occuring when soldering the substrate.

e

preemmany
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Fig. 13. Placement accuracy determined by
three interactive parameters.
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Defining footprint guidelines

The space between solder pads is an impor-
tant and critical parameter, since it must be
as wide as possible in order to accommodate
the tracks, yet narrow enough to allow the
metallisation ends of the device to make an
overlap with the solder pads. This second
criteria is determined by the accuracy with
which the device can be placed with respect
to the solder pads.

Fig. 13 illustrates how placement accura-
cy is made up from a combination of:

(1) positioning accuracy, determined by the

placement system

(2) pattern accuracy, determined by the sub-

strate manufacturing process

(3) dimensional tolerances, determined by

the SMD manufacturer.

Thus the space between the solder pads
must allow for a situation in which position-
ing error is in one direction, while the pattern
error is in the opposite direction, and at the
same time the SMD has minimal dimensions,

Fig. 14. Determining space between
solder pads.

Centerline
rof. hole

Pz ip

Wmax.

Fmin. 1

Fmin.=Wmax. +2 p+|

Fig. 15. Determining space between
components.

Fig. 16 concerns the rotation of the SMD
with respect to the print pattern. The illus-
tration is exaggerated, since in actual prac-
tice the amount is just a few degrees. Typical
figures for the various parameters are:

— positioning error (Ap) + 0.3 mm

— pattern accuracy (4q) = 0.2 mm

— rotation * 3°

— normally an empirical figure of

0.1 mm is selected for the metallisa-
tion overlap (O)
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Fig. 16. The influence of rotation.

Soldering the substrate

A correctly soldered SMA substrate is illus-
trated in Fig. 17. The criteria for a correct sol-
dering process are three-fold:

(1) the solder must reach the solder pad
and the metallisation of the device

(2) there must be no short circuits be-
tween devices or between devices
and tracks

(3) there must be no flux gases trapped.

With a conventional substrate using lead-
ed components, the solder can easily flow
right around the clinched end of the leaded
device. And the flux gases can escape up the
insertion holes.

SMDs however, are placed directly onto the
substrate. This means that the solder cannot
flow underneath the device to reach the
metallisation areas, instead it must flow
around the device. Thus in situations such as
Fig. 18a and Fig. 18b, one end of a device can
block the other from the flow of solder (the

so-called shadow effect). Obviously this
phenomenon becomes more critical due to
the kind of high component densities that can
be achieved with SMDs. And equally obvious-
ly, drag soldering is impractical since it re-
lies on a horizontal flow of solder over the
substrate.

Solder rosist

Fig. 17. A correctly positioned and
soldered SMD.

Therefore since the first objective cannot
be met with a horizontal flow of solder. it
must come from the Z-axis. Instead of mov-
ing the substrate through a bath of solder we
must direct the solder up against the under-
side of the board using a jet or wave of solder.
However, a relatively large amount of solder
is required to accomplish good wetting and
this can introduce short circuits.

The use of double wave soldering is recom-
mended as illustrated in Fig. 19. The first
wave directs a jet of solder up in order to en-
sure good wetting of the metallisation areas
and hence meet the first soldering objective.
The second. gentler, wave removes the excess
solder and ensures that there are no short
circuits.

We gratefully acknowledge the assistance of Philips Electronic Components &
Materials for the supply of information used to compile this feature and for permis-
sion to reproduce diagrams and illustrations from company material.

Substrate direction

—

Solder flow

Fig. 18a. Solder only reaches one end of
high-density SMDs (the “shadow effect”).

Fig. 18b. One SMD blocks flow of solder to
another SMD.

Substrate direction

RHATER R

Fig. 19. Double-wave soldering
accomplishes objectives.

Other techniques are constantly being de-
veloped and evaluated since soldering is the
primary constraint on component density for
SMA substrates. %

Applications of
surface mounted
assembly

M integrated circuits are used where-
ever miniaturisation of a complex
circuit is desirable. Electronic
watches were the first major application in
consumer products, and the need for minia-
turisation here is obvious. More recent appli-
cations have been less obvious, and include
applications where miniaturisation is a way
of reducing costs. Some current applications
are:
Watches
Clocks
Cameras
Pocket memo recorders
Portable cassette recorders
Portable radios
Radioes with autematic tuning
Advanced hi-fi
Video recorders
LCD driver circuits
Automobile circuits
Telephone headsets
Handheld transceivers

.
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ou can come on an incredible
journey, not to the future, but to
a technology available today for
innovative electronics users. Philips,
custom design and manufacture right
here in Australia, both hybrid circuits
or custom |.C. chips, to suit your
budget and product concept.

Access to reliable hitechnology
at very competitive cost even in
modest production quantities.

Tell the Philips Elcoma designers
what you are trying to achieve and
they will create for you a unique
microcircuit solution. Perhaps you
already have a design. That's where
Philips 50 years of continuous
production experience in Australia
will ensure an efficient result.
Naturally, your product design
security is always assured and the
resulting microcircuit is exclusively
your own property.

Philips years of practical
experience in computer aided design
(CADICAM) will get you off to a good
start. Your new electronics package
will require little space, will improve
reliability and the performance of
your “new product” At the same time
it will provide you with more features
and added benefits for your
customer, and protect your design
against “copycats”!

[pHiILIPS Electronic
Components &
k Materials

the

Imagine

new

business opportunities
with Philips

custom microcircuits

Send off the coupon today or
call Philips Electronic Components &
Materials to get the ball rolling on the
improvements you'd like to make to
your product.

The time it takes, from engineers
briefing to delivery of your first
electronic microcircuit or micro sub-
assembly, will pleasantly surprise
you. Design sampling and testing
may be as little as 8 to 10 weeks for
hybrid circuits. More advanced
custom “monolithic chip” designs will
take longer, depending on the size of
the chip and complexity of the design.

Sydney (02) 4393322
Melbourne (03) 5423333
Adelalde (08) 2430155
Perth (09) 2774199
Brisbane (07) 440191
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ke to explore the benefits of Philips microcircuits In my products.
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BIG CHOICE ART UNION .....

SUOTASAPPHIRETURNTABLE

THIS TURNTABLE WILL TURN YOUR HEAD — AND IS
ONLY PART OF A FABULOUS $35,000 PACKAGE OF HI-Fi
EQUIPMENT which includes SOTA Sapphire turntable, mod
squad triplaner tunearm, hybrid tube and transistor pre amp,
250 Watt power amp for driving bass speakers, Vandersteen
Speakers. (Value $35,000) also included is an IBM AT Personal
Computer, Blackfin 24 Power Boat and a Qualtrovalvole
FERRARI.

To summarize, the winning ticket holder receives superb Hi-Fi
equipment (value $35,000) plus an IBM AT Personal Computer
with Software (value $15,000) plus a Blackfin 24 Express
Centre Cabin Power Boat with full electronic fit out (value
$50,000) plus a GTS 308 Qualtrovalvole FERRARI (value
$80,000).

TOTAL VALUE $180,000

BIG CHOICE ART UNION NO. 132 DRAWN 8th NOVEMBER, 1985.

OR Select from these alternatives:

BOOK BUYERS PRIZES

A three bedroom fully furnished Gold Coast home OR A "Round
Australia” package including a Range Rover, Viscount caravan, 2 trail
bikes, camera equipment, $10,000 of Flag Inns accommodation and
services, a Ford Fairlane, camping equipment, diamond pendant, and a
Haines Hunter Cabin Cruiser ©O# A Silver Spirit Rolls Royce
($161,000) plus a $19,000 diamond pendant @8 A Mack Ultraliner
(Model MHR 613R) OF a Mack Superliner (Model 721RS) both with
extras OR A GTS 308 Qualtrovalvole Ferrari ($80,300) a
Haines Hunter 850 FBC Cruiser with dual Volvo 6 Cyl. turbo motors
($89,700) a $10,000 diamond pendant.

Each valued at $180,000. Tickets $5 each.

IN AID OF MARIST BROTHERS SCHOOLS AND PROJECTS
AND SPORTING WHEELIES DISABLED SPORTS

ASSOCIATION OF QUEENSLAND

$10 BOOK
Choose from: A Ford Spectron XLT OR a BMW K100
motorcycle with extras OR a Mitsubishi L300 4WD Wagon
OR Ford Falcon GL Sedan OR a diamond pendant.
Each valued at $15,000

$20 BOOK
Choose from: A Nissan Patrol 4WD Wagon OR a Haines
Hunter 194" Cabin Cruiser with 140 h.p. Johnson outboard
with Roll-Ezy trailer OR a Ford Fairmont 4.1 T-Bar Auto.
Sedan (with extras) OR a diamond pendant.
Each valued at $20,000

r--------- NO POSTAGE REQUIRED ---------‘

PLEASE PRINT CLEARLY

RDER FORM

I Mail for your tickets to: I
B | Name FREEPOST No. 5 [ |
> P.O. Box 111, Ashgrove, Q. 4060 =
2y | [THGEEEED et - . s —— e e Phone (07) 38 4134 o
S 0O Books of 20 Consecutive Tickets $100 =2
(e} O
23 B 1 e m———— o ———— Postcode ............... O Books of 10 Consecutive Tickets $50 @
B 0O Books of 8 Consecutive Tickets $40 B
m S ’l"‘ l\[ O Books of 4 Consecutive Tickets $20 m
# B lG Cl l‘ )|( ' A R U ]ON O Books of 2 Consecutive Tickets $10 r:ﬁ
3 Permit No. 7250 A.C.T. Permit No. 85/333 D 1 Ticket $5 (Does not qualty for Book Buyer Seller Prize) e
,‘-h’ The name/s below qualify ALL CREDIT CARDS ACCEPTABLE Should you wish tickets in different names é
o for Book Buyer-SelIers Prize| c N please encl9se a list — also indicate clearly o
ard Name ticket seller's name and address

Card ! enciose Cheque

i s 1 1 15 15 0 T A ) 2 i
Expiry Other
Signature Date Monies payable to The Big Choice Art Union
Thank you for your support

B N N N S N BN B B W N POSTAGE REQUIRED N N NN NN N W o o mm ol

For further information regarding prizes, or if the ticket order form has been detached, contact The
Big Choice Art Union, 82 Moola Road, Ashgrove, GLD. 4060. Phone (07) 384134.




echnology

he era of a ‘universal’ audio/video analogue/digital tape

standard has arrived, according to Sony, who launched
the long-awaited 8 mm tape standard in releasing their new
video camera-recorder, the CCD-VS in July.

The new 8 mm tape cassette
may be used for both analogue
and digital sound recording, as
well as video recording in a sin-
gle format. The tapes are not
much larger than a compact
audio cassette, measuring just
95 x 62.5 x 15 mm (length/
width/depth).

The new tape standard first
appeared in prototype in 1980,
following some 102 Japanese
and 25 other companies from
around the world agreed to
form the *“8 mm Video Confer-
ence’’. In February 1984, agree-
ment was reached on the new
format and a n umber of
manufacturers have been work-
ing on it ever since.

Whan 8 mm tape offers is
much improved recording den-
sity with greatly increased
recording time per cassette.
Two types of tape will be
offered: a ‘super’ grade evapo-
rated metal tape and a lower
quality metal powder-coated
tape.

Video8 recording permits
either FM audio or PCM (digi-
tal) audio recording, laid down
along with the video tracks
which are helically scanned
using two heads with a track

width of 34.4 microns.

Two erase methods are avail-
able: full erase and ‘flying’
erase. Full erase covers the
whole tape width and employs
a stationary head while flying
erase employs a rotary head,
getting rid of problems asso-
ciated with the former.

Sony’s CCD-V8 camera em-
ploys a unique charge-coupled
device (CCD) retina in place of
the vacuum tube image orthicon
employed in current cameras.
The CCD has advantages in low-
er power consumption and no
image retention from bright
sources which leaves streamers,
or ‘comet tails’, on the image
from conventional camera
tubes. The CCD image sensor is
rated to 22 lux, according to
Sony’s literature.

The CCD-V8 features an elec-
tronic viewfinder through
which you can playback any-
thing you’ve just recorded. The
whole camcorder is smaller
than most current convention-
al camera-recorders, and the
recorder includes most of the
features found on domestic
VCRs. The CCD-V8 is expected
to retail for around $2200

CONSUMER ELECTRONICS NEWS

Plug-in timeswitch

U ntil now there have been a
number of serious draw-
backs with the timeswitches
that have been available on the
home user market, Arlec say.
The sophisticated types have
been somewhat difficult to set
and operate, whereas the sim-
pler ones have offered little
more than a single ON/OFF
period in 24 hours. Others have
been clumsy. unreliable or inac-
curate.

Arlec has just introduced the
PC737 Multitimer Plug-in
Timeswitch which is accurate
and provides up to 96 switch-
ings every 24 hours, they claim.

Completely self-contained,
the PC737 plugs directly into
any 240 volt power socket and
can control a wide variety of
electrical appliances, such as
heaters, electric blankets, air-
conditioners, cooking appli-
ances. swimming pool filters,
security lighting etc.

Extremely simple to set and

operate the PC737 has 96 switch
buttons around the rim of the
time dial, each one representing
a 15 minute time interval.
Switch-on time is set by press-
ing down one or more of the
switch buttons according to the
length of time the appliance is
required to operate.

Further information on the
PC737 Multitimer is available
from the manufacturer Arlec
Pty Ltd, 30 Lexton Road, Box
Hill 3128 Vic (03) 895 0222

NSW. (02) 938 2068.

ABC CHOOSES LOCAL MONITOR SPEAKERS

The ABC chose ‘Australian-made’ when they came to install
monitor loudspeakers in their control room at the Sydney Opera
house recently. Audisound Laboratories’ Linz 8066 monitors
were chosen for the installation, manufactured in North Cur!
Curl, a northern Sydney suburb.

According to Ron Cooper, of Audiosound, the 8066s have
an extended sub-woofer performance in the bass end and with
excellent mid-range and HF smoothness, were preferred to
Quad ESLs in an independent test report. Copies of the test
report can be made available. Full details are available from
Audiosound Laboratories, 148 Pitt Rd, North Curl Curl 2099
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Roger Harrison

In seven years the Perth Electronics Show has grown from a
small local event to the largest consumer electronics show
staged in the southemn hemisphere. It is now a show of
national commercial importance and attracts international
attention from companies and clientele alike. Here's a
rundown on equipment and market trends discernible from

the 1985 Perth Electronics Show.

CD PLAYERS and stereo hi-fi VCRs were the dominant new
products at the 1984 show, while the industry was ‘standing
around’ in the marketplace asking . . . where next?” It seems
from the 1985 show the industry has shaken off it's ‘where
next’ malaise, for there were dominant new products in just
about every arena.

Topping the list would have to be satellite TV receive-only
(TVRO) terminals — of particualr interest to West Australians
living in remote areas, but something that looks like being
a considerable influence on quite a large sector of the popu-
lation.

The video marketers were tight-lipped last year about the
fate of the new 8 mm video format, meanwhile the VHS
camp, led by JVC, launched their VideoMovie camcorders,
using the VHS-C compact video cassettes against the Be-
taMovie. This year, Sony stole back their lead with the
‘Video8' camcorder using the 8 mm video cassette format
while the VHS camp companies squabbled over the spoils
of the camcorder market.

In the compact disc arena, this year it is “CD to go’’ and
“CD with pictures.” Philips previewed a portable compact
disc player which will be launched against Sony’s D-50,
released six months ago. Philips has not indicated a release
date for this product, yet. However, “Walkman” style play-
ers weren’t the only new thing in CD. Both Philips and Sony
showed transportable *“ghetto blasters” built around a CD
player.

Philips clearly stole the march in CD technology this year.
They demonstrated the ‘CD with pictures’ concept with work-
ing prototype machines. The trend towards integration of
domestic audio and video equipment into a ‘home entertain-
ment’ package is clearly not far off. And the word is, the home
computer might well be included.

The big move in hi-fi this year was — into the car! It seems
some people are willing to spend as much on their car audio
gear as on their home hi-fi. Even though AM stereo station
programming is reported as almost universally abysmal, AM
stereo car sound tuners are leading the big growth in this
area. Pioneer dominates the market, but Sansui, Fujitsu,
Mitsubishi, Nakamichi and Yamaha are moving-in in a big
way; and KEF launched a car speaker.

Philips previewed a portable CD player, to be launched against
the Sony D-50 which has been on the market six months.

The digital audio era seems to have brough on a re-think
among amplifier and loudspeaker designers. The wider dy-
namic range and much lower noise performance of compact
disc is responsible. New amplifiers from Luxman, NAD and
Nakamichi were exhibited plus John Bowers’ new ‘active’
loudspeakers with the amps incorporated.

On the computer front, the ‘serious’ machines now
dominate the market. ‘Toys’ are well and truly a thing of the
past. It seems consumers have travelled up that ‘learning
curve’ far enough to realise the power and utility of personal
computers and they’re now much more discerning, and pre-
pared to pay more. Prominent at this year’s show were AWA-
Thorn with the Amstrad and Mitsubishi MSX computers;
Commodore — who released their new 128K machine, and
Australia’s own Applied Technology with the Microbee. A
surprise, however, was in store from Atari.

That newest of all growth industries — information tech-
nology — raised its ubiquitous head at this year’s show for
the first time. While Viatel, Telecom'’s public videotext in-
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The CD ghetto blaster arrives this summer, to blow you away at the beach! This is Philips’ CD-555.

teractive information service, is currently leading the way,
private enterprise is eager to grab or create a few niches for
itself. Directronix, a WA firm, seem set to make their mark
in this arena while Rank Klarion ran up a flag for videotex,
too.

But all that deals mainly with the ‘here and now’. AWA-
Thorn contributed the ‘futuristic’ with the Mitsubishi “Home
Automation” system. The concept employs a bus cable run
throughout the home with terminal/controllers where you
want them so you can control room lighting, domestic ap-
pliances, even security systems — or whatever. And it links
into the telephone/home-intercom system. So even if you're
away from home, you can call your house and operate any-
thing you like.

Naturally, it's all controlled from a central computer, which
Mitsubishi dub the ‘Invisible Silent Robot’ {ISR). By install-
ing slave ‘phone modules, which also act as system con-
trollers as well as an intercom, you can activate any functiofi
from any room where one’s installed.

The system was first shown at the Chicago Electronics
Show in June and it’s second public showing was at Perth.
A team of Japanese technicians were flown in to instal it.

AWA-Thorn took over a whole pavilion and reportedly
spent some $60 000 on their exhibition. Curiously, the big
and the small among the exhibitors mix quite happily at this
Show. Philips dominated one of the main pavilions, occupy-
ing a huge area with an open, flow-through exhibit that al-
lowed them to show a lot of product in ‘thematic’ areas. And
it was ‘hands on’ all over.

Sky high-lights

Some five of companies fielded satellite TV receiving equip-
ment, but AWA-Thorn gave the concept and their system the
‘gee-whizz’ push with an impressive sound-and-light audio-
visual spectacular.

The Sydney-based company, Acesat gave their terminal
equipment a solid push for it seems the largest early pur-
chasers for TVRO will be West Australians living in the re-
mote regions.

CD grows apace

Over the past year, CD players for the car market became
available and exhibitors did not waste this opportunity to
show them off. However, personally I have reservations about
the mobile environment with CD as you just can’t get the dy-
namic range — the car’s interior is too noisy (Rolls Royce's
reputation notwithstanding).

No doubt we’ll be confronted by CD’s on the beach this
summer with the introduction of the “ghetto blaster’ with
CD player concept. The Philips system, dubbed the CD 555,
includes an auto-reverse cassette deck, a 4-band stereo tuner,
two-way detachable speakers and a 25 W/ch. amplifier with
graphic equaliser.

Sony's system, the CFD-5, has a similar line-up and fea-
tures an automatic music sensor for both the disc and tape
to help you find favourite tracks. You can tape from CD to
cassette and a ‘synchro’ facility inserts a four-second pause
between selections for use with the automatic music sensor.
Both are due for release this summer.

Sounding off

Luxman's radical Brid series featuring {?) valve/MOSFET
hybrid circuitry was on-show with Vince Ross Audio but au-
dio results would have to be judged ‘inconclusive’ without
an in-depth analysis.

Falk Electrosound teamed the new NAD 2200 {see ‘Con-
sumer News' in last month’s issue) with KEF’s 104/2 speak-
ers for stunning demonstrations {using the Telarc Straussfest
CD — you have to hear it to believe it!).

Convoy teamed Nakamichi's new amp with B&W's 802
speakers and stunned the crowds where they stood. It was
a curious experience watching the crowd at the end of a demo
session just stand there, while the silence roared around
them, taking 20 seconds to recover. Impressive! Nakamichi's
amp features the “'Stasis” circuit topology currently causing
not a little controversy in the overseas hi-fi press.

It seems amplifiers and loudspeakers will get closer
together in future — if Britain's innovative speaker design-
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For a glimpse into the possibilities of the future, AWA-Thorn
created a littie switched-on excitement with the Mitsubishi Home
Automation system display.

er, John Bowers, has any say in it. ‘Active’ loudspeakers, with
the power amp in the speaker enclosure is a distinct new
trend and Convoy seems set to lead the way as they demon-
strated Bowers new speakers to some incredulous customers.
I was priviliged to get a private preview early one morning.
The sonic results were remarkable, especially when driving
the speakers direct from a CD player’s output {no preamp,
no volume control!)

Video revamp

Video8 was not the only new thing in video launched by
Sony. In an effort to push Beta technically yet further ahead
of the rival VHS system, Sony has launched ‘Super Beta’, an
enhanced Beta system claimed to give a 20% improvement
in the picture as well as upgraded sound quality.

Meanwhile, autofocus is the latest addition to the VHS
cameras and camcorders, designed to appeal to the mass mar-
ket as well as the videophile. _

The VHS manufacturers are now concentrating on the au-
dio systems in the domestic VCRs. Both National Panasonic
and Akai brought out ‘surround sound’ VCRs.

Stereo TV was a genuine new product at last year’s show,
but few companies had them. This year stereo TVs joined
the ‘rank and file’ consumer products, but they're still placed
at the top-end of most companys’ product range.

When it comes to video screens, high resolution monitors
made their debut this year. Ever one to lead the way, Sony
launched a hi-res colour monitor with both analogue and dig-
ital RGB inputs plus composite video and an audio input. It’s
designed for use with both VCRs and computers. Using a re-
fined Trinitron construction, they’ve managed to achieve
80-column character resolution. Sony expect it will appeal
to IBM PC and compatible market. It is expected to sell for
around $800.

Keyboard kings

Atari, under new boss Jack Tramiel (ex-Commodore), seems
set for a Phoenix-like rise from the ashes of its home com-
puter crash last year. The new Atari 520 ST {dubbed the
“JackIntosh,” after Tramiel) looks like setting new perfor-
mance standards in both hardware and software if it delivers
what it promises.

Atari currently has no Australian distributor, but Perth
businessman Jeff Krasnostein, who owns a chain of consumer
electronics stores in the WA capital, has an agreement with
Atari to import and sell their products until a distributor is
appointed.

The 520 ST employs the Graphics Environment Manager
{GEM) operating system and a 16/32-bit 68000 processor run-
ning at 10 MHz. It will come with half a meg of RAM, 192K
of built-in ROM software, expandable to 320K through plug-in
cartridges. The cartridge port is configured to interface with
‘compact disk ROMs’ when they become available.

You get three graphic display modes, each screen being
bit-mapped and taking 32K of memory. Low-res mode gives
320 x 200 pixels in 16 colours, medium-res gives 640 x 200
pixels in four colours and high-res 640 x 400 in mono. The
520 ST offers similar features to the MacIntosh, with icons,
multiple windowing, pull-down menus and mouse operation.
It has the ability to do bit-block transfers and has a unique
vector graphics drawing feature.

Sophisticated sound facilities are included, so Atari see
such as not the province of toy computers alone. Just to rein-
force that, they’ve included a midi interface which allows
you to connect it to electronic musical instruments like syn-
thesisers and drum machines.

Back on the home computer front, MSX computers quiet-
ly made their debut on a number of stands. MSX is the home
computer ‘standard’ adopted by nearly all the major Japanese
electronics manufacturers (except for Sharp and NEC).

With Aussat up, the satellite TV terminal market is set to flourish.
Satellite dishes sprouted like mushrooms at this year’s show.

Where next for the show?

It seems the show organisers will give more encouragement
to the trade side of the show in future, to bring retailers and
dealers in from all over Australia. This year a whole day was
devoted to the trade {no public access), as against a half-day
in 1984. Over 3000 registrations from retailers were record-
ed, coming from all over Australia.

A series of industry seminars were organised this year and
all were well attended. Topics covered included “The laser
disc and electronic shopping”, “CD with pictures” and
“8 mm video”. It seems such seminars will now become a
permanent feature of the show.

Year by year, the foreign principals of the major local dis-
tributors are taking this show more seriously. Witness the
effort expended by AWA-Thorn and Philips this year. Atten-
tion from the local retail distributors was markedly up this
year and the organisers will emphasis the trade aspect of the
show in future, it seems. Next year, they're talking about
changing the dates to capitalise on the runup to the 1987
America’s cup.

Whatever, for the consumer electronics industry in this
country, the Perth show is where it all happens. k
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SUBSCRIBE NOW AND RECEIVE A SPECIAL FREE GIFT

When you subscribe to Australian
Electronics Monthly, not only do you
receive the brightest, most informative and
most useful magazine around, but we’ll
give you a free gift of your choice.

Fill in the subscription card in this issue, post it to

us and we’ll start your subscription from the next
issue and send you your free gift.

GIFT CMOICE !

A set of C. K. Allen Keys. Top
West German quality. These lit-
tle beauties are always in need
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sizes. They're ideal for anyone
with an interest in electronics.

oIFt CHOICE 2

Best quality West German
screwdrivers from C. K. We use
these in our laboratory and
consider them really excellent as
they are specifically designed for
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excess of $20.
This offer is currently available from Jaycar, All Electronics Components, Applied Technology,

Magraths.

2

Not actual size

Not actual size

10 Gift Voucher

Allow a minimum of 4 weeks for delivery.
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0.00001% distortion!
Really?
But mine sounds better!

Robert Fitzell

How many times have we heard the argument that laboratory
testing is a load of rubbish and that the only true performance test
for audio components is to listen? In fact | have, on occasion,
agreed with the latter claim although | believe that in many cases
the subjective test does not tell which is the BEST performer. Instead

it answers “which one do | prefer?”

WHETHER we like it or not, we all suffer from the “coloured
ear” syndrome (not a Van Gogh). We are all more familiar
with aspects of performance which are pronounced in our
own sound equipment and then tend to like or dislike those
aspects in other equipment. So, irrespective of any exactness,
the subjective test is a necessary and valid one — it doesn’t
matter a hoot how good the measured performance of a com-
ponent is if you simply can't stand listening to it.

I do think it unfortunate, however, that criticism of objec-
tive testing (i.e.: test measurements) frequently comes from
persons marketing equipment or advising intending pur-
chasers in a hi-fi store. The fact is, that listening tests are
essential, take time and are the first step one should take in
assessing suitability of some intended purchase, but you
should not be discouraged from examining and making your
final decision on the basis of both listening tests and the
results of laboratory performance testing.

Which leads me to the most important question — why do
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some components perform well in laboratory tests but sound
just terrible? Hopefully I can explain why, and also why this
problem should reduce.

Laboratory testing technoiogy

This magazine is devoted to technology. Our subjective test-
ing is dependent entirely on the state of technology and it
will always lag behind what we may want. It takes the thought
to develop the science to permit technological advancement,
so to the cynics who view that as a criticism, I'll say I don’t
think any scientist or technician would expect it to be
otherwise.

So our objective opinions have to be restricted to what we
can measure, not what we may wish we could. In a broad
sense, until recently all laboratory tests on audio equipment
were carried out for static conditions, that is signal ampli-
tude and frequency were unchanging for the duration of the
test. Using laboratory instruments, it has been possible for
many years to obtain very accurate measurements of, say,
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how accuratelyanamplifier canreproduce a1 kHz pure tone
of 1volt peak to peak amplitude. Distortion could be meas-
ured by subtracting the amplifier response from the input
signal and measuring how much spurious noise remains.
Frequency shift could be measured — is the output 1000 Hz
or 1002 Hz? etc.

This of course represents a problem to an audiophile. If
Beethoven had scored his 9th solely for 1 kHz pure tones this
testing would be eminently useful. Fortunately, Beethoven
found others.

An improvement to single-tone testing is multiple simul-
taneous tones, again of fixed frequency and amplitude, from
which interaction effects (intermodulation distortion) may
be observed. Whilst two tones are musically more interest-
ing than one, there have not been many two-tone composi-
tions and this still does little to indicate performance of a
component under the test of actual musical reproduction.

Music is complex in both frequency and amplitude con-
tent. The reason that a violin sounds different from a flute
and a piano different from an oboe lies in the characteristic
waveforms of each instrument type. Middle C is middle C
on all instruments. However, each will carry with the fun-
damental tone a vast array of harmonic overtones, the am-
plitudes and distribution of which determine the
characteristic tonal quality.

If w. plotted the frequency analysis of a stringed instru-
ment tone and showed it to an amplifier designer his imedi-
ate response would be “look at the distortion!!!"”” The result
would be the fundamental plus strong harmonics at each in-
tegral multiple of the fundamental. So, just to produce one
solitary tone of a real instrument our audio system has to cope
with multiple frequencies without introducing many others,
otherwise our violin starts to sound more like say, a steel
guitar, due to the waveform distortion.

To reproduce music our system has to handle complex
waveforms, varying almost constantly in both amplitude and
frequency content. Just to give you some idea of what I am
describing I have manufactured Figures 1, 2 and 3 which
show frequency content and waveform still much like a sine
wave; Figure 2 is decidedly distorted and Figure 4 is
approaching a square wave.

This does not eliminate the need for static tests. If an am-
plifier cannot reproduce above 15 kHz under static tests then
we can confidently assume that it will be worse when tested
dynamically. The analogy is that if your family car needs to
seat six then the basic specifications start at that point and
the performance under road testing follows later.
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Figure 3a(top)/3b(bottom). Frequency content and waveform.

A confident guide to performance under actual operating
conditions can only be obtained using dynamic tests and until
recently, such tests remained in the realm of the thought
experiment (or perhaps locked in the laboratories of heavily
funded institutions, if any such beasts still exist).

Until we are shown something better I will continue to
believe that assessment using wideband pulse sources or
pulsed square waves with analysis by an instrument which
can examine the system frequency response with time, is the
most likely candidate for meaningful objective assessment.
With increased availability of analysers using fast fourer
transform techniques we can now look at electronic compo-
nent response over time using map displays — frequency out-
put traces each perhaps 1 millisecond apart — to examine
the component performance with input pulses.

Frequency/time response

The concept of frequency versus time response of a system
is nothing new to those working in architectural acoustics.
Exploded balloons, starting pistols and other similar impulse
sources have been used for years to examine early decay
effects, early reflection patterns in rooms and overall
frequency balance. For technical reasons, the measurements
have usually been bandlimited octave or one-third octave de-
cay traces, however the concept and areas of interest have
been identical.

Eighty years ago, Sabine developed the concept of rever-
beration time and whilst the importance of reverberation is
now evaluated quite differently, the original step was fun-
damental to the development of architectural acoustics.
Perhaps now that we are better able to examine audio equip-
ment frequency/time response, we may see similar improve-
ments to design sophistication.

For those unfamiliar with architectural acoustics, who may
be wondering why we could measure room response 80 years
ago and are only now able to do similarly with electronics,
the answer lies in the time periods involved — 0.5 to 3 se-
cond decay time in rooms can be satisfactorily processed by
mechanical pen traces and analogue filters. Electronic equip-
ment requires examination from microsecond periods up to
about 0.25 second, which is about the lower limited of pen
level-recorders.

Hidden in the decay times given above is an important bot-
tom line. It is a fact that the listening environment is the true
performance determinant. If you are unlucky enough to have
a bad listening room, no matter how good your audio equip-
ment is it will never sound good except through headphones.
More about that problem later, but remember it when next
you are trying listening tests of equipment. Don’t just listen
in one room once and hope that you will be satisfied.

What tests and why

There will be many who are very familiar with interpreta-
tion of test results that we publish. In last month’s article on
the Philips loudspeakers I pointed out that the frequency/time
response of equipment is not able to be easily compared with
static tests with which we are more familiar.

In the same way architectural acoustic design went through
a period of learning before room decays were able to be con-
fidently interpreted, we will have to accept a similar learn-
ing curve for our audio tests. I will be learning all the way
and if any readers have any comments or suggestions to make
I would be delighted to hear from them. In the meantime,
[ feel it is appropriate to summarise the interpretation of the
map display and of the static test so that readers will be sure
thay are interpreting our tests results correctly. For those who
think they know it all, read on anyway. I might make an error.
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Figure 4. Frequency response chart.

Frequency response

Figure 4 shows a Bruel and Kjaer swept-tone frequency
response chart with an ideal responsive curve. We obtain this
by feeding a B&K oscillator tone through the test device into
a B&K amplifier and then to a B&K graphic level-recorder.
The typical roll-off of many items of equipment (expecially
tape recorders) is shown dotted. Apart from amplifiers and
similar signal processors, we rarely see ideal curves. Test
results summaries are usually given in one of two ways —
as a bandwidth contained within a plus or minus 3 dB enve-
lope, that is a 6 dB wide envelope, or as a 3 dB down point
relative to a specified frequency, usually 1 kHz. Figure 4
broken curve results are 20 Hz to 12.5 kHz +/- 3 dB, or a
3 dB down point, relative to 1 kHz, of 8 kHz.

The dimensions of the original chart are given in Figure
4 so that the paper and writing speeds make sense. Remem-
ber you are usually looking at reduced scale traces. The set-
tings we usually use are a potentiometer range of 50 dB, RMS
rectifier response, a lower limit frequency of 20 Hz with a
writing speed of 200 mm/second, and a paper speed of either
3 or 10 mm/second. I had not thought the latter choice to be
particularly important until we tested the Philips speakers
last month.

Notice that the frequency scales are logarithmic. This is
most consistent with what we hear, but in some cases does
lead to loss of detail at high frequencies compared with a
linear frequency scale.

Signal/noise and crosstalk

Signal-to-noise results are usually given as a single number
or on the same B&K charts as Figure 4. Crosstalk between
channels is also given on these charts with the two curves

respresenting the two channels. The separation between each
curve is the crosstalk in dB.

Distortion

Most of our distortion measurements are obtained using a
Hewlett Packard FFT analyser in conjunction with B&K
measuring and signal equipment. We also use an AWA ultra-
low distortion oscillator.

For the distortion analysis we can choose either logarith-
mic or linear frequency scales. Whilst for consistency and
familiarity I prefer logarithmic scales, it is true that distor-
tion products are frequently easier to see using linear scales.
This is because the distortion peaks occur at regular spac-
ing across the diagram. Figures 5 and 6 show 1 kHz distor-
tion analysis for the same source, Figure 5 being logarithmic
and Figure 6 being linear. The harmonic distortion compo-
nents are seen as peaks at 2 kHz and 3 kHz (called second
and third harmonics) with very slight peaks at 4 kHz and
5 kHz.

The total harmonic distortion (THD) result for Figures 5
and 6 is -71.19 dB. Figure 7 shows a distortion test for a
recording tape, with a logarithmic frequency scale and a
pronounced 3rd harmonic distortion component may be
seen. The total harmonic distortion is -44.01 dB.

To obtain maximum accuracy we average the input signal
to the analyser to effectively cancel spurious noise. The num-
ber of averages is shown at the top of each figure.

Figure 8. Rectangular pulse source and responses. P
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pulse.

Frequency/time

This is where the history of performance testing is short. We
do not use tone-burst testing, although this is mainly due to
belief that the alternative we have, map displays of transient
response for the full frequency bandwidth, is better. In the
absence of this we also would do tone-burst testing.

Figure 8 is a simplistic diagram of a response to a square
pulse. The source is a rectangular pulse of duration T and
the two response anomalies. Figure 8b is an overdamped
response, one where the response cannot follow the imposed
source and lags behind. Figure 8c is an underdamped
response, one where the device responds rapidly but cannot
stop in response to an amplitude plateau.

Either response may occur, and the two responses will oc-
cur within the one device but at different frequencies. This
leads to non-linearity of frequency response, but is only iden-
tified when the response is examined with time. The tone-
burst does this, as do square waves to some extent, however,
to represent musical response by an audio component it is
obviously necessary to examine amplitude, frequency and
time concurrently. Our map displays do precisely this.

Since the concept of response with time is usually present-
ed with time across the bottom of the diagram, I have includ-
ed Figure 9 before discussing the Hewlett Packard analyser
output further. Figure 9 shows a freqency/time diagram for
a hypothetical rectangular pulse response of 25 millisecond
duration. The hypthetical item being examined is generally
overdamped and does not follow the source well. It is non-
linear, particularly at 50 Hz, 1 kHz and 6 kHz.

The steady-state response of the system is reached before
the pulse terminates and is shown as a projection onto the
Y-Z plane. This is a flat response except for a high peak at
1 kHz and wider but shallower peaks at 150 Hz and 6 kHz.

The response with time shows the types of anomalies which
we are seeing in the frequency maps using the analyser —
at 35 milliseconds, shortly after thepulse terminates, the
anomalies are more pronounced. At 75 milliseconds the non-
linearities at 150 Hz and 6 kHz are almost gone and the 1
kHz peak reduced. However, at 100 milliseconds an anoma-
ly at 50 Hz has appeared and the 150 Hz anomaly has reap-
peared. Figure 9 is not taken from any test but describes
typical features seen in the analyser maps.

The frequency/time map displays obtained from the
Hewlett Packard analyser look at Figure 9 from a different
direction, giving instead frequency increasing across the page
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Figure 10. Frequency/time diagram, response to a rectangu-
lar pulse.

and time advancing toward or away from the page. While
this format, which is shown on Figure 10 for the same
hypothetical example, does not show time quite so clearly,
it is a necessary format where ampliture or frequency con-
tent is the main aspect of interest. To measure time it is
simply necessary to count the traces. You will note that we
always indicate the direction in which time is advancing
since we show it either way according to how well particu-
lar effects show up. Usually we use logarithmic frequency
scales although again there will be instances where the linear
trace is more meaningful.

Figures 11, 12, 13 and 14 show the real difference between
static and dynamic tests. Figure 11 is an averaged response
at a distance of 50 mm for a mid-range loudspeaker with
pulsed pink noise of 400 Hz to 4400 Hz. Figure 12 is the same
test but at a distance of 900 mm from the cone. As can be
seen spurious effects are visible since the two traces are not
equal. The dotted lines for both figures are 10 dB apart so
the trace of Figure 12 is +/- 8 dB. Whilst this test is meaning-
ful the information in Figures 13 and 14 tell a great deal more.

Figures 13 and 14 give 25 sequential frequency response
traces each 1.6 millisecond apart, or a total time of 40 mil-
lisecond with time advancing toward the reader. Figure 13
shows the response at 50 mm and is therefore primarily the
driver alone. Anomalies are few and whilst they start at about
5 to 10 millisecond do not become marked until after 30
millisecond. Figure 14 however shows anomalies through-
out. The ragged commencement of the map trace is due to
the trailing effects of the previous pulse and quite severe dips
in performance may be seen at 700 Hz, 1 kHz, 2 kHz and
2.3 kHz. A late dip occurs at 275 Hz after about 25 mil-
liseconds.

Interpretation of frequency/time maps requires some cau-
tion. Dips which extend throughout the map traces may be
due to anomalies in the equipment, such as a crossover phase
problem, but for loudspeakers may also be due to phase can-
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Figure 11. Frequency response, loudspeaker at 50 mm.

cellation caused by a reflection from an adjacent surface.

Reflection from a remote surface will cause discrete dips
as the out-of-phase reflection passes the microphone and can-
cels the source signal. These components can be identified
by adjustment of the test configuration and looking for cor-
responding changes to the suspected reflection cancellations,
however, a fully interpretation for environmentally affect-
ed tests, particularly loudspeakers, requires more knowledge
than the map alone provides. Anechoic test conditions will
remove these problems.

The real problem signals to look for are delayed lumps of
energy or sharp dips in performance, particularly inside ten
millisecond from the pulse. Many of the anomalies which
occur later are room effects although not all. Loudspeakers
which have appeared to suffer from dips and troughs at
longer delays have proven to sound muddy, delayed high fre-
quency spikes have been consistent with sounding harsh and
irregularities at low frequencies have clearly coincided with
uneven or untidy subjective bass performance.

At the moment, we still need to test many more compo-
nents before we can really establish criteria for subjective
assessment. We are presently looking at test results which
make more sense compared with subjective testing than any
previous techniques.

The problem of identifying which aspects of time/frequency
response are attributable to room effects and which are due
to the loudspeaker is not trivial. It is possible to determine,
by looking at the first part of the time period, what period
of the sample shows the output of the source alone, guaran-
teed free of room effects. However this is not the entire
problem.

Components do exhibit anomalies over extended periods,
and others may perform well in an open or anechoic environ-
ment but suffer more strongly from interactive effects with
a listening room or with other components in the amplifica-
tion chain. In relation to identifying which aspects are im-
portant to typical performance of a particular item under test
you will have to rely on us at present.

Rooms

As 1 stated earlier, the room is not the final nail in the coffin,
it is the hammer that put your poor suffering sound system
in there in the first place. However delightful your lounge
room might be, it almost certainly has enough decay anoma-
lies to make a frequency/time map of your pride and joy look
like a pin-cushion.

In case you are wondering what such a map for a “*bad”’
room might look like, Figure 15 gives some insight — 60
traces each 1 millisecond apart for a balloon burst in a room
with significant speech intelligibility problems. Compare
Figure 15 with Figures 13 and 14 and you can see the poten-
tial for distortion. The dips in Figure 15 are typically on the
order of 30 dB!

The problems of room acoustics are too extensive to
describe here, although we hope to carry articles on the sub-
ject in the future. It is correct to say the influence can be of
the order of 30 dB, and can occur over periods from millise-
conds to two or three seconds. In terms of distortion the room
effect could be as high as 300 per cent!

What can you do about it? Unless you have a fairly free
budget, do as most acoustic consultants do — weep bitter
tears! ki
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Promark

EPROMS
(T) 2716-450NS ............... $3.60
(T) 2764-250NS .. ... ... .. ... $4.10
(T) 27128-450NS . ...... ... ... $5.05
(T)27128-300NS ........... ... $5.50
CMOS-EPROMS
(M27C16 ..o $8.60
(M27c32 .................... $10.24
C-RAMS
(H) HM6264LP-15 ... ... ... $7.95
(H)HM6116P3 . ... ...... .. ... $3.85
MICROPROCESSORS
(S)8085A ... $5.00
(N)8748HD ............ ... .. $8.00
(N)8749HD ............... ... $10.00
(T) 68000P-8 .................. $29.50
(T) 68000P-10 ................. $44.50
(S)8086 ...................... $13.50
(N) UPD8087-8MHZ. ... ... ... $300.00
D-RAMS
(H) HM50256-15 ... ............ $6.85
(S)HYB4164-P2 .. ... .. ... .. $1.50
V, REG TO3 STEEL
(TYLM338K ................... $5.50
(MYLM323K ................... $2.45
QUAD BI-FET OP-AMPS, ETC.
(T) TLO64DP ............... ... $1.10
(T) TLO74DP ......... ... ... $1.30
(T) TLOB4DP ............... ... $1.15
(T) TL494DP ... .. .. .. .1 .. $1.45
UNIVERSAL MODEM
(M790CP ................... $25.90
BRANDS OFFERED:

(T) THOMSON, (H) HITACHI,
(N) NEC, (S) SIEMENS

All prices +20% tax, $4 00 freight. minimum
order $50 00 before tax and freight

If you use big bags of this stuff—call Clive

Barry or Vivian in Sydney, or lan, David or

Lena in Melbourne, and we will fix you up
with even better prices!

N

Promqu
Electronics

tne NSwW
SYDNEY MELBOURNE TOLL FREE
02-439 6477 03-878 1255 008-22 6226

lan J. Truscott’s

ELECTRONIC

WORLD
MORE & MORE

People are discovering us each week.
Both the home enthusiast through to
the small manufacturer.

* * *

Motorola and national data books,

wima capacitors, vero and riston
printed circuit boards. Amidon toroids

Components for the hobbyist
and radio amateur.

COMPONENTS e TOOLS e KITS
In any quantity, buy one, or one
thousand, we're happy to oblige
SCHOOLS e CLUBS @ ETC.
For all your electronic needs, see us.
Inquire about our bulk discount deals
Save yourself a trip to the city - come to
30 LACEY STREET CROYDON
OR PHONE
(03) 723 3860/723 3094

Mail orders welcome.

SAVE $SS

ROCKWELL INTECRATED CIRCUITS
FROM THE AUSTRALIAN DISTRIBUTOR.
R68000 CPU DIL QUIP, CERAMIC PLASTIC: MIL 883 6, 8, 10, 12 MHZ
R6502, R6503, R6504, R6507 CPU

R65020 PIA, R6572 VIA, R6532 RIOT;

R6545, R6545-1CRT; R6551 ACIA;

Single Chip

R6541Q 64 Pin Quip, letr, Bus I/F, 23 1/D 64 RAM.
R65F11 P 40 Pin FORTH Kernel. 1/0 Coms RAM.
R65F12 Q 64 Pin FORTH Kernel. 1/0 Coms RAM.
R65C29 64 Pin Quip. RAM. Dual CPU. MPY. CMOS

Com Port. Call tor latest prices.
many new 65 CXX parts now avallable in Low Power CMOS.
1984 Data Book 1300 pages avallable now.

PRINTERS. By CTI of Japan.

All with tractor/friction feed. Graphics True descenders
Provision for 4K Buffer. Square Pin Head Technology
gives solid vert. and hor. lines. (P) for centronics I/F (S)
for RS232 with X on X off.

CPA-80 25cm 100 cps

CPB-80 25¢m 130cps 2K Buffer IBM compatible

NEW release.
CPB-136 38cm 130¢ps 2K Buffer. |BM compatible, Linear

R6511Q 64 Pin Quip 2 x ctr 31 1/0 192 RAM Com Port ;

tractor, 2 position ribbon. Call and save.

Bo:
Busbene AUSTRALIA
Phone (07) 288 2455
Telen AA43778 ENECON
PO Box 12153 Wellinglon Norn

Peone S76462 Telex NZ30135

ecNeiou &

CONTROL

AUTHOR'
AUTHOR!

AUTHOR!

So you’ve written
this great article.

Tell us all about it then!

Maybe you’'ve developed
a project you think others
might be interested in?

Perhaps you'd just like to
write in and comment on the
magazine, tell us what you
think of it and what you'd like
to see us doing.

We're only too happy to hear
from you! (All bouquets
gratefully accepted, brickbats
next door, please!)

Write to:

Roger Harrison
Australian Electronics
Monthly

PO Box 289
WAHROONGA 2076 NSW




RETAIL ROUNDUP

PROJECT BUYERS GUIDE

Computer hobbyists will be pleased to note that kits for the
AEM4501 8-channel Relay Interface might be found in Jaycar
stores in Sydney and Brisbane, as weil as All Electronic Com-
ponents and Active Electronics in Melbourne.

Audiophile hobbyists seeking a kit for David Tilbrook’s
AEM6010LL Low Level Cartridge Preamp might enquire with
Alt Electronic Components or Active Electronics in Melbourne,
or with Jaycar in Sydney and Brisbane. However, for those hardy
types getting it all together ‘from scratch’, components will be
found generally stocked by most electronics retailers.

For the boys in the band, our Bandbox project this issue will
be of interest. The power amp and four-input preamp modules
are available from firms like Active Electronics and All Electronic
Components in Melbourne, Jaycar in Sydney and Brisbane,
Geoff Wood Electronics in Sydney and Dick Smith Electronics
stores all over. We did not know at press time who would be
carrying a complete kit, with 19” case and all.

If readers experience any difficulty obtaining printed circuit
boards, we keep a stock at our office. You can order your re-
quirements by filling out the card in this issue, located between
pages 34 and 35.

MODEL SF11580A

T s ss/e e ineg
% U SRR
MADE IN TAWAN 3

But, the catch is, All Electronic
Components advise that stocks
cannot be replaced — once they
go, that’s it!

Amble over to All Electronic
Components, 118-122 Lonsdale
St, Melbourne 2000 Vic. (03)
862 35086.

Farads for sale

M elbourne components
and kit retailer, All Elec-

tronic Components, currently
has stocks of high-farad, high
voltage electrolytic capacitors
made by Sprague and they're
offering them at respectable
price for the quality you get.
Cheapest is the 5500 uF/25 V
type, at just $6. Then comes the
2500 uF/75 V type at $7.50, fol-
lowed first by the 1400 uF/150
V type at $10 with the massive
34 000 uF/50 V type at $15 to

You’ve got to
fan it to keep
cool!

S pring is sprung, the temperature’s riz, I wonder where
the coolers is? When it comes to getting rid of heat in-
side equipment, you've got to fan it, the saying goes.

Hypec Electronics has by hap-
penstance a happy bargain in
fans this month. Made by Sunon
in Taiwan, these three-inch
huffers from Hypec hoperate
from hundred and fifteen volts
50/60 Hz and draw but 130 mil-
liamps. The label says they’re
himpedance protected. H'nuff!

Normally, they're priced at
$14.50, but this month Hypec

‘Universal’ 60 VA
tranny

erth based retailer and
mail-order house, Altron-
ics, has recently added a versa-
tile little 60 VA transformer to
their range, featuring two
separate multi-tapped windings.
Essentially, the new tranny
comprises two 12 V/5 A wind-
ings, each tapped at 9 V. By link-
ing the appropriate terminals,
you can obtain a wide variety of
output voltages and currents,
ranging from 9 V at 6.6. A,
through to 24 V (centre-tapped)
at 2.5 A. A label attached to the
top of the transformer includes
a table showing the various

wish to hurry them ha-long at
$8.50! We don’t know their
cubic feet/minute capacity, but
they’ll out-huff you any day (all
day!). Overall width of these
fans is 80 mm, with the mount-
ing hole centres at 72 mm
spacing.

Hurry to Hypec, 21 Ryedale
Rd, West Ryde 2114 NSW. (02)
808 3666 or 808 3050

combinations and how to obtain
them.

Altronics list the transformer
as cat. no. M2165. Details from
Altronics, PO Box 8280,
Stirling St, Perth 6000 W.A.
(008) 99 9007.

cap it off (in a manner of
speaking!)

These high quality capacitors
are ideal in stringent power sup-
ply applications, particularly in
audio power amps, for example.

A _ SPRAGUE
SPRAGUE POWERLY TIC®
IWERLYT! 360

'L 36D 1400-15000
$500-250¢ 74 34L

74261 Mape v USA

N USh
— \—/"

HARRISON & TILBROOK ON-TAP

Enter it in red in your diary now — messrs Harrison (esteemed Editor) and
Tilbrook (esteemed Engineer) will be appearing in Jaycar's York Street
Store, Sydney, on the morning of the third Saturday in November (the 16th),
from 10.30 am to noon. You'll be able to hear for yourselves the AEM6102
two-way bass reflex speakers, and possibly the new ‘ultra-fidelity’ preamp.
You're free to quiz the lads on any subject electronic that takes your in-
terest, or discuss the latest in projects, etc.

Don't miss the opportunity!
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An ‘ultra-fidelity’

preamplifier

This project is an ultra-fidelity linear pream-
plifier designed to meet the demands of the
serious audiophile. The aim of the project
was to design a unit that would challenge
the finest commercial designs. The increas-
ing use of compact disc players has placed
new demands on the entire audio chain
and this applies just as surely to the elec-
tronics as it does to the loudspeakers.

IT IS BECOMING a widely recognised fact that systems com-
bining CD players with inferior integrated amplifiers or
preamp/power amp combinations tend to sound considera-
bly inferior to the same units used with cassette deck or car-
tridge sources.

The reasons for this would appear to be the increased de-
mands placed on the electronics through the higher signal
slopes and dynamic range generated by a CD player. Com-
bine this with an otherwise clean signal source, excellent fre-
quency response and distortion characteristics, and any
inability of the subsequent electronics becomes particularly
noticeable and objectionable.

The 6010 has been designed with the accent on acoustic
performance. Its dynamic range, noise, distortion and fre-
quency response characteristics are all extremely good. But
just as important to the acoustic performance are such

Part 1

David Tilbrook

parameters as channel seperation, power supply regulation,
to ensure freedom from certain types of dynamic distortion
mechanisms, and maintainence of the integrity of the signal
earth line.

In order to ensure good performance in these respects the
pc board layout must be done correctly. Many an otherwise
good design has been ruined at the pc board design stage.
All of these characteristics are important to the acoustic per-
formance of audio electronics as undoubtedly are many
others.

The design of a really good preamplifier (or power ampli-
fier) at the present time is as much an art as it is a science
because we simply do not understand all of the parameters
that determine the acoustic performance of this equipment.
The AEM6010, and the AEM6000 series of power amplifi-
ers soon to be published, are the culmintion of a great deal
of experiment and trial and error to develop a comprehen-
sive range of audio equipment with impeccible acoustic as
well as measured performance.

A block diagram of the 6010 is shown here.

The cartridge input can be configured for either a moving
coil or a moving magnet cartridge by the appropriate setting
of the input cartridge select switches. These two
switches are mounted on the rear of the preamp chassis.

The low level (LL) cartridge input stage consists of two
separate active gain stages and a passive filter stage which
provides one half of the RIAA frequency correction. The rest
of the RIAA is generated by feedback around the second
stage. A detailed description of the topology of the LL stage
is given later in the circuit operation section.
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aem project 6010

SUBSONIC FILTER
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An important characteristic that should be mentioned at
this stage, however, is its overlaod margin. The gain of the
total LL stage is around 100, so that a 2 mV input signal at
1 kHz will produce an output around 200 mV RMS which
is comparable to the level expected at the other high level
inputs. As will be discussed later, it is possible for signal lev-
els in the final LL stage to reach around 20 V RMS. To en-
sure that these very large output signal voltages do not cause
clipping of the final LL stage it is powered from a regulated
70 V supply.

The high level inputs provided are compact disc (CD), two
tuner inputs (TUNER 1 and TUNER 2) and an auxiliary in-
put (AUX). The two tuner inputs are provided to enable
separate FM and AM stereo tuners to be connected to the
system. Alternatively, a video cassette recorder can be con-
nected to some of these inputs.

The high level inputs provided are connected to the main
selector switch together with the output of a passive subsonic
filter that follows the output of the LL stage. This filter is used
rather than a more sophisticated active filter to ensure mini-
mum colouration of the low-frequency audio content. The
filter provides a 12 dB/octave attenuation below 10 Hz and
can be bypassed with a filter on/off switch located on the
preamp front panel.

The output of the main selector switch is fed via the moni-
tor switch and mode switch to the balance and monitor
volume controls. There are no active gain stages provided

BLOCK DIAGRAM OF THE 8010 PREAMP.

Figure 1.

between the selector switch and the monitor potentiometer
to ensure complete freedom from any possibility of overload
in this part of the preamp.

The final gain stage follows the monitor pot. This stage is
powered from a regulated 30 V supply which provides more
than ample overload margin since this stage will have a typi-
cal maximum output signal of around 1 V RMS. Remember
that the output of the preamp is connected to the input of
a power amp that will be driven to full power, and hence into
clipping, by a typical 1 V output signal.

The output of the preamplifier is provided with relay mut-
ing that is driven from a control circuit and provides free-
dom from turn-on and turn-off thump.

Since the aim of the design was to produce a very high qual-
ity linear preamplifier at a reasonable price, additional fea-
tures such as tone controls and level meters have been
omitted. Nevertheless the demand for these facilities is such
that they cannot be completely ignored.

In order to solve this problem a preamplifier extension unit
is planned which provides additonal control facilities such
as tape/tape dubbing for several tape decks, tone controls and
headphone amplifiers. This unit expands the capabilities of
the main linear preamplifier and is connected via the moni-
tor switch on the 6010. When used without the extension unit
this switch serves as the tape monitor and is therefore labelled
EXTENSION/TAPE MONITOR. The use of the monitor »
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HI FIl SPEAKERS at

PIONEBER 12°
GUITAR SPEAXKER
SS5W RMS
Strictly imited quantity. C price. They won't last

ALLY $59.50

SAVE $20.00
Cat CG-2381

LEES THAN /2 PRICE
A dome tweeter for under $10! Ridiculous! Only 250
available

USUALLY $18.50
SAVE $9.55
Cat CT-2020

» Impedance 8 ohms % Power rating 25W RMS
100W RMS systern power % Crossover frequency
2000Hz % Sensitivity 95dB/w ' metre % Frequency

rﬁe 2000 - 20,000Hz

SAVE $9.55
onry $8.95

Great sounding biack anodised square metal hom
Two together sound great Limited quantity.
LIS THAN "2
WAS $75.50 SAVE $7.00
Cat CT-2014

* 'tinedance 8 ohms % Power rating ZW RMS -
system 60W RMS % Crossover frequency 204 Hz
* Sensitvty 101 dB/w % metre % Frequency
response 2000 - 20,000Hz

SAVE $7.00
onmy $6.50

MANUFACTURERS/
WHOLESALERS!!

Turn your surplus stock into cash!!
Jaycar wall purchase your surphus stock of components
electronic equpment or traded-in gear in
condition We are continually on the lookout for
sources of pnme quality merchandise that can be
resoid to electronic enthusiasts

Call Gary Johston or
Bruce Routiey NOW
(02) 747 2022

GREY MIDRANCE &
YWEETER

TWEEYER o C12040
USUALLY $5.95 ea
MIDRANGE c:: cM 2042

USUALLY $12.50 ea
BUY 2 OF EACH FOR
oNLY $23.90
SAVING YOU $13.00

More than the two tweeters'

Twee'”

NEVER TO BE REPEATED
PIONEER 6° WOOFER
I OMHMS

Another huge scoop once only purchase ldeal
woofet for cars, or a small speaker box. or eventwo in
a tower box

* Power Rating 15 watts RMS % Nominal Resonant
Frequency 40-45Hz % Nominal Sensitwvity 97dB/W
* Response Range fo - 4,000Hz

WE STOCK THIS IN A TWIN
CONE VERSION for $17.50
A REALLY SPECIAL PRICE WOULD

BE 510. BUT WE NAVE SLASWED
THEM TO oNLY $6.00 ea.

THAT'S CRAZY Limitea Wuantity
Cat. CW-2105

SAVE $11.50
ONLY $6 ea

IMPORTERS DISTRESS STOCK
&’ PIONEER
WIDSRANGE

4 ohm mpedance As used in Eli projects
USUALLY $6.95

SAVE UP TO $4.45
Cat AS-3011

onLy $2.95

10 up $2.350 ecch

MAIL ORDER HOTLINE
(0o2) 747 1888

JAYCAR
No1 FOR
SPEAKERS

3’ MIDRANGE

This large magnet cone midrange really deltvers the
sounds Sealed back, cloth surround
% Impedance 8 chms % Frequencyresponse 1 kHz
12kHz % Sensitivity 96dB % Power 6OWRMS systemn.
USUALLY $12.50
SAVE $35.00
Cat CM-2062

SAVE $3.00
onLy $9.50

MONO-TO-STEREO ADAPTOR - ViR
STEREO ADAPTOR

This unit will take a mono line input and convert it to 2 x Psuedo

stereo outputs You can use it to create a stereo effect from mono
sources such as TV, AM radio. VCR's etc (It 1s not a stereo decodet for
AM radio or TV)

Inputs and outputs RCA sockets Dimenssons 110 x 130 x 32mm

WE'RE
GIVING
THEM

Comes complete with 240V plug pack}
Ca: AV 6506

AWAY

K

o skl
v .D& er

e E— | ]

AT ONLY

15

EACH

VIFA
SPEAKER
SENSATION

Buropean Style 2-way
Speaker Kit
Sensational NBEW
design by
Dave Tilibrook

SEE AEM
JUuLy

SPEANKERS:
Tweeter DZSTG 8 ohm Cat. CT-2020

$45.00 ea - $90.00 palr

Woofer PZIWO 8 ohm Lat, CW-2132
$122.00 ea - $244.00

palr

Crossover Network {Kit) Cat CX-2630

$39.95 en-$79.90 palr
Total $413.90
fOr srereo
SPECIAL
INTROGDUCTORY
OBEEER

The low value of the Australian dollar may mean that
the prices of these components will go up. As a
goodwill gesture, we will sell the speaker/ aossover
set (for stereo) for only:

$399.001m

We estimate that you will be able to build the cabmets
for around $50 - $90 (depending on finish). This
means that you can end up with a superior 100 watt
speaker system for under $5001!
UNBELIBVABLEY
Technissi Data - Woofer

Nominal Impedance 4 of
Frequency Range 26 - 4000Hz
Free Air Resonance 33Hz
Operating Power 25W
Sensitivity (1W @ 1m) 92dB
Nominal Power 60 watts
Voice Coil Diameter 40mm
Voice Coil Height 12mm
Alr Gap Height 6mm
Voice Coil Resistance 5 8 ohms
Effective Diaphragm Area _222em®
Moving Mass 20 grams
Thiele/Small Parameters

Qm 24

Qe - 041

™ 035

Vas . 80 1

Weight 1.65kg

et B
e72mm
¢104mm

I I

3.2mm

26 5mm

NOW AVAILABLE

This otter has been
extended for October,
as they were not
available in

August.

NOW OPEN:
Our Gore HIll Store
Is open till 8 pm
Saturdays
Technical Data - Tweeter

Nominal Impedance 6 ohms
Frequency Range __ 2 - 24kHz
Free Ait Resonance _ __ 1500Hz
Operating Power ____ 32 watts
Sensitivity (1W @ 1m) — 90
Nominal Power 90 watts
Voice Coil Diameter — __ 25mm
Vokce Coil Height 1.6mm
ArGapHeight _____ — 20mm
Voice Coil Resistance 47 ohmi
Effective Diaphragm Area ___ — _7om
Moving Mass 03 grams
Weight 053kg




GREAT PRICES. . .

PLESSEY POT PACK
BARGAINS BACK!

BRAND NEW STOCK

You get over 50 assorted pots (mostly English made
by Plessey) in apack weighingjust under % akilo All
have piatn shafts, most with a flat, some are log
some are linear and some are switched This packis
a great bargain at under 12¢ apot how could you go
wrong? The price of pots has recently risen and even
if you only use 3 out of the 50 you could be m front
Cat RP 3900

ONLY $5.95

RESISTOR NETWORXS
S0 assorted values. top quality. 10 lead resistor
networks This pack would normally be worth $480.
Values range from 680 Ohms to 1M Ohm
Cat RR 3380

ONLY $10.00

That's 20¢ per network!

22 PIN IC INSERTER
USUALLY $6.50
October only $2.50

CMOS safe conductive plastic — exclusive bent pin
alignment guides in handle ground strap can be
connected one hand operation

NO FRILLS

KEVLESS CAR ALARM
GIVE AWAY

No frils burglar alarm complete with siren
FEA] S

® Easy to install

@ No key lock switch required

o Alarm sounds whenever the boot or bonnet 1$
opened. or stereo/radio is removed

o Highly sensitive to any attempt to enter the car

o Low current dram

@ Solid stage, professionally designed product

Many people want car alarms with all the gadgets

inciuded. like ultrasonics and glass break detectors If

you ve been thinking of a car alarm for your second

car, then now s the time to buy 1t

Cat LA 5315

USUALLY $49.95
this month $27.50
SAVE $22.45

MAIL ORDER HOTLINE
(02) 747 1888

EXPERIMENTERS RF
MODULATOR

We have a quantity of Video Modulators to clear We
call them experimenters because we cannot offer a
warranty. but at the price who would expect one
Complete in its own metal box and with 3 metres of
75 ohm coax with plug attached (That alone 15 worth
$2 00)

Cat LT 3805

LIMIT 5 PER ( U'STOMER

ONLY $2 each

WHAT ARE
MICROCHARTS?

MICROCHARTS ate protvssional. comprehenstve.
plastic summary cards packed with key time-saving
information on microprocesors, electrontcs. pro
gramming, and tools fo tusiness Colourful 100%
plastic MICROCHARTS v carefully orgarused for
fast use at home, work. « the classroom
7400 PINOUTS

Cat BM 8503

80 CPU

Cat BM 8500

WORDSTAR

Cat BM 8506

6502 (65XX)

Cat BM 8512
BASIC INTRO
Cat BM 8510
ALCORITHMS
Cat BM-8504
8080 & 8085
Cat BM-8501
HOW TO SAMPLE
Cat BM-8514

ALL ONE PRICE
$11.95 each

NOW OPEN:

our Core Hill Store

is open till 4 pm
Saturdays

aycar

ELECTRONICS

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

MAIL ORDER HOTLINE (O2) 787 1888

T

SURPLUS STOCK

Contact Gary Johnston or
Bruce Routley

ONLY 90 AVAILABLE
EXPERIMENTERS
CLOCK with
flourescent display

This clock was actuallu destgned to go with a clock
radio It has a transistor output which could switch
on aradio etc [ts 240V operatedwith mains lead and
stepdown transformer, which has a spare winding at
about 9 volts A second PCBhouses Stouchtype pad
switches to control alarm time set - fast and siow
time set - fast and slow. and a snooze control, as well
as an LDR to automatically dim the display at might
Display measures 90mm x 25mm with digits actually
being 15mm high It also displays AM or PM
Supplied with circuit diagram

Cat XC-0150

ONLY $9.95
COMPACT

T ICOMPACT [ ICOMPACT ] ICUOMPACT ] IU
OIGITAL AUOIO  OIGITAL AUOIO OIGITAL AUOIO OIGITAL AUOIO

JAYCAR COMPACT DISC BUYERS CLUB

Compact Disc players have become very popular but there is emerging a serious problem The

prcblem s, availability of compact dises!

Only about half the record stores carry compact discs and those who do generally have a limited

range Apart from this. most discs have risen in price from $22 to $25 recently. so they are

getting very expenstve'

Jaycar has decided to do something about it!

Now you can order your favourite compact disc albums by Matl Order' You simply pick up the

;hone and uo(e‘our credit card number or send us a letter with your cheque or money order
REE PONE SBRVICE: |( you do not know whether your favourite artist/album is on

' We have extensive files on all importers range and we will be able to advise

u* ..

compact disc ring

Wamlv'

1AL CATALOGUE SNERVICE:
catalogue of all CD titles currently
available. but some are in very short supply). Cost of the catalogue $4 inc P&P or FREE with any
CD order over $100 We recommend that you get the catalogue. It has separate sections for Jazz.

To save time we can send you a 56+ page

some albums on CD have been disappointing This was either because the actual material was
not as good as expected, or the quality of the CD itself has shown up poor mastering or excesswve
tape noise etc This can be an expensive mistake'
8uTY if you buy your Compact Discs from Jaycar' If you buy a compact disc from us and
you find that the disc is not to your liking you can ‘hmﬂﬂ the disc to us for a 50% credit
towards future disc purchases YES, you
better than nothing! The offer is conditional on the returned disc being n ABSOLUTELY
FLAWLESS condition and within 30 days of purchase Once a disc is accepted back it will be kept

retumed discs and publish regular bulletins
Prices will be below normal retail
% For more information write to P.O Box 185. Concord 2137 or ring our Mail Order Hotline (02)

discyuiscuisciuise

OIGITAL AUOIO  OIGITAL AUOIO _ OIGITAL AUOIO OIGITAL AUOIO

of these titles which will be sent to you automatically

available in Australia (There are around 2.900 titles currently

Classical and Popular music and is a MUST for the serious CD enthusiast (It 1s updated 4 times a

ear)
*XC‘-USIV.' 30 day satisfaction guarantee! The CD enthusiasts at Jaycar have found that

lose 50% but if the disc is worthless to you that's

by Jaycar (You cannot return them to record companies for credit). We will accumulate stocks of

> > 332

VK POWERMATE
Ref EA December 1983

This kit enables you to build a power supply that will
grve 13.8 volts atupto 10 amps! (8 amps continuous)
Ideal for runnm% mobile transceivers from home Kit
is complete with box and front panel
Cat KA-1120

Usually $99.95

October ONLY
$69.95

- e O L e R L

N.SW.
SHOWROOMS

QUEENSLAND
MAIL ORDERS:
HEAD OFFICE:

Carling

SYDNEY: 117 York Street Tei (02) 267 1614
CARLINGRORD: Cry Carlingford & Pennant Hills Road Tel (02) 872 4444
CONCORD: 115/117 Parramatta Road Tel (02) 745 3077
HURSTVILLE: 121 Forest Road Tel (02) 570 7000
GORE HILL: 188/192 Pacific Highway (Cnr Bellevue Avenue) Tel (02) 439 4799
BURANDA: 144 Logan Road Tel (07) 393 0777
P.O. Box 185, CONCORD 2137

115-117 Parramatta Road. CONCORD 2137
Tel. (02) 747 2022 Telex- 72293

SHOP HOURS
ford Hurstville & Gore Hill
Mon-Fn 9am “’30prsn. Thurs 8 30pm. Sat 12pm

ydney
Man-Fri 8 30am - 530pm, Thurs 8 30pm. Sat 12pm
Cot

rd
Mon Fn 9am nscg()pm Sat 12pm
COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $13.50

SAVE $30.00

$10 - $2499
$25 - $4999
$50 - $99 99
$100 - $198
Over $199

MAIL ORDER VIA
YOUR<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>