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Tyree Westinghouse

The
ranstormer
Specialists

/ ' Isitanywonder = -
that Tyree Westinghouse is Australia’s
largest distribution transformer manufacturer?

After 40 years experience, Tyree If you require a transformer for any
Westinghouse is the only manufacturer with application from 10KV A single phase to
the ability to supply the right transformer for 400MVA, 500KV three phase (Polemounts.,
any conceivable application. | Free Standing, Pad Mounted-Kiosk, Industrial.
Dealing with Tyree Westinghouse allows Specialty, Non-Flammable or Power
you to choose from Australia’s largest range of Transformer) contact Tyree Westinghouse —
standard transformers or have one specially The Transformer Specialists.
manufactured using Tyree’s advanced
computer design facility. You can be sure if it’'s TYREE WESTINGHOUSE.
READER IN g Contact Brisbane: Ph: (07) 375 5521 Fax: (07) 375 3397
World Radio History
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There's a world full of information out there and more people are using ICOM’s outstanding range of receivers to gain access. ICOM
will expand your horizons to include new dimensions in transglobal communications both public and private. For local news,
weather and emergency services transmissions or a wealth of international knowledge — listen to the world with ICOM receivers.

IC-R9000

The first receiver to give you all
communications from 0.1MHz to 2GHz.
That's space age technology applied to
literally space communications.

Every receiver and scanner on the
market is in this amazing unit.

FEATURES:

AFC, for FM Modes.

USB, LSB, CW, FSK, FM, FM-narrow, AM.
1000 Programmable Memories.

10 groups of Scan ranges.

Multiple tuning steps.

Direct Digital synthesizer.

Dual clocks and timer functions.
Super high frequency stability.
Spectrum Scope included in
Multifunctional, CRT display.
Computer Controliable (optional CT17).

Call ICOM on (008) 338 915 for details on ICOM products and your nearest stockist.
Melbourne callers (03) 529 7582. ICOM Australia Pty. Ltd., 7 Duke Street, Windsor, 3181.

IC-R71A

Pick up long wave, medium wave
and short wave bands around the world.
Setyour favourite frequencies and sit back
with your remote control (optional) to
enjoy amateur to national radio
broadcaosts.
FEATURES:
e USB, LSB, AM, FM, CW, R-TTY (FM Mode is
optional)
32 Memory Channels.
Infrared remote control (optional).
Programmed memory and mode scans.
Adjustable If Notch Filter.
Noise Blanker.
12V DC Kit for portable operation
(optional).
Voice Synthesizer (optional).

_ :
L. B

.
-
=
-
=

IC-R7000

Every UHFAVHF message is within
ear-shot. Listen in on weather, fire
emergency services, TV.and many more
local communications with total
convenience. Program your interests,
scan for news, its all neatly packaged.
FEATURES:
USB, LSB, FM, FM-narrow, AM.
99 Memory channels.
infrared remote control (optional)
Variable scan speed and delay.
Noise blanker.
12V DC Kit for partable operation
(optional).
Voice Synthesizer (optional).
e 6 scanning functions.
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ICOM Australia's warranty is only applicable to products
purchased from their authorised Australian Dealers

NOTE: Handles optional on all models. NCAA 4614
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CERERQUENC Y/,

KIM BUCKNOLE

Why is greater use not made of the
creativity of Australian scientists
and designers?

hy, Indeed?” might be your response. By the time you read this, some answers

will have been recorded. The question posed is the title of one of four sessions

comprising the National Ideas Summit held in the Senate Chamber of the old
Parliament House in Canberra on 26th February, two weeks from time of writing. Professor
Donald “Lucky Country” Horne, as chairman of the Australia Council, came up with the
concept of the Ideas Summit to involve many prominent Australian names and minds in
a “think-fest".

Contributors to the sessions were to include Dr Peter Ellyard, of the Commission for the
Future, historian Hugh Stretton, Noni Hazelhurst, and Professor Don Aitken of the Australian
Research Council. Sessions were to embrace the contribution of the arts to the intellectual
iife of Australia, the role of the universities in developing ideas and the role of publishing
and broadcasting in broadening the levels of intellectual debate in Australia.

At the time of writing, | have no idea what they came up with. But the fact that such
a thing could happen in Australia is in itself a matter of some interest. | have an aged relative
who, as recently as 1980, defined culture as something that grew between the toes of at
least half the population. It would be much harder now to propose such a thesis. But... it
remains true that as a nation we offer more respect, more approbation, more hero worship
to the athlete (in the broadest sense) than to the intellectual, to the physical rather than
the mental gymnast, to the corporeal rather than the cerebral. | doubt that we will ever
offer a ticker tape parade to a Nobel Prize winner — but we will fo an Ashes-winning or
Commonwealth Games team.

Our sportsmen are often described as ambassadors of our nation, but so, too, are those
who engage in intellectual rather than physical exercise. Our artists, actors, writers,
broadcasters and scientists are often better known, and more highly respected, overseas.
There is still an anti-intellectual atmosphere at large in the “Lucky Country”.

There has been something of a furore in NSW of late because of the weighting of the
HSC results. it is argued that the need to encourage students into the sciences at university
level has led to an unsatisfactory situation for those wishing to follow a career path in the arts.

To me, all this is unsatisfactory. A healthy soclety should surely value equally all those
endeavours of which man is capable.

Ideally, a society should provide a framework for the talents of individuals to be developed
to the maximum benefit of that individual and society. Underfunding the arts and the sciences,
whilst fawning on the sportsmen, creates a poor environment in which to foster the talents
of our young artists and sclentists. Tinkering with the exam results to secure a quota of science
students is not a solution. Consider the reported response to the multi-function polis concept
recently. If we could isolate the antl-Japanese element from the response, there would still
be litHe sympathy for the concept of first class facilities for technologists, scientists and sunrise
buslnesses. This might be a fault in PR. Indeed, the main media coverage has been
unsatisfactory in explaining the concept. But the media reflects society. The society does
not highly value scientists, artists, or academics.

There Is no easy short-term answer. But If | had my “druthers”, | would like to see the Ideas
Summit come up with an idea which would induce our governors and our populace to value
“renaissance” man, or at least to value the scientist, the artist and the athlete equally.

*Tis a consummation devoutly to be wished” as a playwright with an interest in the totality
of man’s endeavours once said.
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MOBILE

LOOKING UP

In 1992, Aussat will inaugurate the world’s first domestic
satellite communications service for mobile users around
Australia — on the ground, in the air or at sea. The system
offers a unique opportunity for the Australian electronics and
communications industry. Roger Harrison reports.

ustralia is a sparsely populated

country, as readers well know. The

main population centres
are concentrated on the continent’s coastal
fringes. Mobille communications have,
therefore, always been in high demand
throughout Australia, experiencing
phenomenal growth since the end of World
War il. As emerging technologies permitted,
Australian business and government services
have exploited every new development in
mobile communications. Witness the
explosive growth of the cellular
radioteiephone network since its introduction
just three years ago.

However, the needs of businesses and

services operating outside the urban-

population centres have never been
satisfactorily met, due to problems of
distance, coverage and cost. HF radio
systems, used in the outback, are
comparatively low in cost, but suffer from the
well-known variabilities and problems with
unreliabie propagation of HF radio waves. It's
used because there's nothing better on offer.

Communications now means more than
just the telephone. Data communications
(primarily computer data and facsimile) is an
increasingly important component of
business, and private life.

Proposals to exploit the facllities of the
Aussat B series of satellites, due to be
launched between mid-1991 and mid-1992,
were put forward in 1986 part of a feasibility
study at the planning stage. The potential for
mobile satellite services was proposed to
Aussat's  existing customers, and
subsequently investigated as a future Aussat
business.

The Investigation identified markets in road,
rail, sea and air transport, exploration
services, government and emergency
services. The details of services required have
been assessed and a mature system

COMMUNICATIONS,

L-Band coverage of Australla showing nominal signal strengths.

proposal developed In just a few years.
Aussat has dubbed it Mobilesat. it will be the
world's first such domestic satellite service.

Features and benefits

Aussat says that Mobllesat will, for the first
time, provide an instantaneous and reliable
service Australia-wide for people and
services needing telecommunications on the
move. Five services will be available when
the system is complete:
e High quality voice communications for
linking into the public switched telephone
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network, or private networks.

*Voice band data services - eg: fax,
computer to computer communications.

¢ Data messaging between vehicles and
between vehicles and bases (e.g: paging
services).

eFor remote monitoring, telemetry and
control data communications.

» Relay of position determination and other
data.
This covers a range of requirements for

Australian users and services including:

* Mobile telephone services, linked to the




Mobile communications

AUSSAT NETWORK

\ MANAGEMENT STATION
e
PRIVATE BASE STATION
e L B
LBAND ______KuBAND

The MOBILESAT network.

Telecom network, from anywhere in the
country.

*Services for mining, surveying and
geophysical exploration companies
operating in remote and off-shore regions.

* Communications for the transport industry,
trucking. shipping, airines, railways and
companies with vehicle fleets operating in
widely dispersed areas.

e Service industry support for customer
service personnel providing goods and

services in rural and remote areas.
*Rapid and reliable communications for

emergency services such as the police,

ambulance, the Royal Flying Doctor Service,
road maintenance crews, fire fighters, and
others.

¢ 'School of the Air’ for remote areas.

¢ Data collection and distribution, including
remote data monitoring for scientific and
environmental research.
Aussat research puts the potential market

Vehicles will have a ‘frisbee’ shaped roof-mounted antenna.
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size for mobile satellite communications at
around 50,000 users, the majority being
land mobile applications.

Elements of the system

Mobilesat will operate in the UHF L-band,
uplinking (transmitting) in the band between
1646.5 and M6O.5 MHz, and downlinking
(receiving) in the band between 1545 and
16569 MHz. Fixed ground terminals (‘hub’

MOBILESAT will improve fleet management systems.



stations) will operate in the 14/12 GHz bands
(uplink/downlink).

Mobile terminals for applications requiring
low speed data services will feature a low-
cost non-steerable antenna with a modest
gain of 4-6 dBi with a high rejection below
elevation angles of 5§ degrees and smooth,
uniform gain across elevation angles of 26
to 70 degrees. Practical models look rather
like a large frisbeel

More expensive and complex antennae
are required for fixed or transportable
applications, while tracking antennae are
required for some voice and medium speed
data mobile applications.

Voice access via Mobilesat will use
equipment rather like cellular telephones.
Paging equipment is likely to be similar to
current equipment in the field.

It is envisaged that power consumption of
terminals to be used for remote applications
will be geared to the use of low cost solar
panels and battery systems.

Aussat has been conducting technical field
trials and customer demonstrations for the
past two years. in September 1989, Aussat
issued a ‘request for tender’ to supply
network control stations.

When?

The MODAC and MOPAGE packet data
services will be the first commercial Mobilesat
services to come on line - later this year.
MODAC, the Mobilesat Data Acquisition and
Control service, gathers data in real-time
from remote and/or unattended monitoring
stations, for example: monitoring of river data,
pipeline station monitoring., security
surveilance or fire alarm monitoring in
buildings, monitoring applications in
electricity supply and distribution facilities,
unattended remote weather stations and
seismic monitors. Aussat claims that
Mobilesat is ideally placed to provide cost
effective, high performance
communications services for these users.

Reliable communications on the move.

MOBILESAT environmental monitoring service

AUSTRALIA will soon be able to keep a closer eye on its valuable natural resources
in remote areas, thanks to developments in satellite communications technology. One
development is the STANDARD-C terminal, which allows for the collection via satellite
of environmental data from remote sites using low cost L-band technology.

Aussat Pty Ltd has taken delivery of Australia’s first STANDARD-C terminal and, after
Initial testing and demonstrations later this year, willintroduce the remote monitoring
service in early 1990. Called MODAC (Mobilesat Data Acquisition and Control), the
service will allow for the development of various applications such as remote
monitoring of ground water, river ievels, seismographic activity and weather conditions.

At present, this type of monitoring involves the physical collection of data from the
remote site. Through the STANDARD-C MODAC terminal, data can be transmitted
via satellite to a customer’s premises for real-time monitoring and analysis.

The Aussat MODAC service can also be used for the remote operation of irrigation
systems, dam fiood gates and pipeline control systems.

Aussat has contracted the CSIRO Division of Water Resources to develop a software
Interface to a range of analogue and digital sensors. Application-specific data
management software will be developed to sult each customer’s existing computer
system.

Equipment at the remote site will consist of an antenna, power supply and the
STANDARD-C MODAC terminal. Data will be transmitted in three ways:

« sent automatically at regular intervals and stored at the customer’s main computer
facllities;

» automatically triggering an alarm if, for example, a river height rises dramatically;
* allowing an operator to request specific information and receive it almost
instantaneousty.

With this collection of up-to-the-minute data, environmental and resource
management organisations will be able to make more precise and timely analysis
at much lower cost.

“Australia is a world leader in climatology. arid land and water management,” said
Dr Michael Wagg. executive manager of MOBILESAT. “The introduction of remote
monitoring via sateliite will only enhance this reputation. The software being developed
here for use with the STANDARD-C MODAC terminal will also have applications around
the world, because it can be used on the global Inmarsat satetlite system,” he said.

For further information contact: Dr Michael Wagg. executive manager, Moblle
Communications Business, Aussat Pty Ltd, & (O2) 238 7823. Or: Mr Leighton Farrell,
manager, Corporate Relations & Public Affairs, Aussat Pty Ltd, & (O2) 238 7892.

MOPAGE, Aussat says, will provide the ideat
nationwide communications medium for the
long distance transport industry. it features
a two-way messaging service plus the facility
to report data from an on-board electronic
vehicle monitoring system and a position
determination device.

These initial services will use INMARSAT's

Standard-C system. Both MOPAGE and
MODAC will be available for private
networking. It is expected that some service
providers will offer a bureau service for
customers whose needs do not justify a
private network in the initial years of
operation. A range of value-added services
are expected to be offered along with such

Emergency service organisations will benefit.
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Mobile communications

MOBILESAT test van Is used for experiments through the ETS-V satellite and ‘Aussat House’ hub statlon In Sydney.

bureau facilities.

Alt data packets are passed from the field
terminals directly to the satellite which
refransmits them down to a hub station.
These packets are then passed to customer
‘base stations’ for subsequent distribution and
usage within the customers system or
premises.

The Standard-C digital transmission system
allows for the use of very compact mobille
earth station equlpment comprlsing an

antenna and a transceiver. These terminals
cost around S5OOO per unit. Standard-C is
a two-way store-and-forward system,
originally designed to provide a telex service
for International shipping, which has been
improved to suit land-based applications.
Customer premises interfaces will be made
progressively avallable through telex, X.25
and X.400 distribution links. Various versions
are expected to come on the market to suit
different applications, ranging from a iow-

cost power-efficient terminal optimised for
a low duty cycle to a high power terminal
capable of transmitting continuously.
That's just for starters. The full commercial
service offering voice and data
telecommunications will come into being
following the commissioning of the Aussat B-
series satellites in 1992. =L

Contributed by The Apogee Group

Call today for more details

READER INFO No. 5

LEADING SIGNAL GENERATORS

Designed for Production Line, After Sales
Service & Research/Develo

With outputs up to 140MHz (240MHz on 3211, 3213, 3214) these Leader
generators use synthesizers for high stability and can be amplitude
or frequency modulated (stereo on 3216)

AWA Distribution

Toll Free 008 252 391, Sydney 888 9000, Melbourne 693 3322, Perth 244 2884, Adelaide 272 2366, Brisbane 844 1631
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GX558 VHF marine transceiver

THE GX558 is designed and bullt
In Australia, and features OTC's
Auto-Seaphone system bulit-in,
operated from a keypad on the
front panel.

The GX558 Is fitted with both
International and Australian VHF
channel sets, including AYF
channel 87A. It has provision for
extra channels if the VHF band
expands, or fitting private
channels used by charter and
fishing fleet operations and
emergency services.

The GX558 uses a simple
keyboard which allows instant
access to any channel with no
more than two keystrokes, with
both “dual-watch” and direct

over-ride to distress ch.1é. It can
scan anywhere from two
channels to the full band, easlly
programmed from the front
panel.

it has a large 2 watt front-
mounted speaker allowing the
radio to be flush-mounted
through any panel.

The casing Is sealed against
moisture and uses a combined
die-cast aluminium and steel
chassis. The radio makes
extensive use of miniature
“surface-mount” electronic
components. Further Information
from Standard Communications
= (02) 816 4755.

READER INFO No. 229

Hands off

THE auto answer feature on the
Philips MCR 30 cellular mobile
phone takes safety a step further
than conventional “hands-free”
mobile phones by providing
automatic phone answering.

Users can pre-determine the
number of rings before the
phone automatically answers the
call, leaving the driver to just
speak Instead of having to fiddle
with a key or button.

The MCR30Q is also avallable as
a transportable (which can be
converted into a vehicle phone).
Calls can be made for over four
and a haif hours without having
to recharge the battery.

Both models feature a

memory-redial facility.

Other facllities include
automatic redial for a preset
number of times and a repeat
interval, both of which can be set
by the user, and periodic pips to
monitor cost. It can adlso be
adjusted to remotely operate
your answering machine by
recalling the appropriate tones
from the memory.

In all, there are 22 user
programmable options. The MCR
30 mobile phone Is available for
around $1500. For further
Information contact Rob Haines,
Radio Communications Products,
Philips TDS, & (O3) 235 3666.

READER INFO No. 230
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Radio data

comms

starter kit

THE MCS-300 developed by
Sydney company Expertech
allows radio communications
users to implement and evaluate
a simple data communications
system, and then use this as the
basis of a more comprehensive
network suited to their own
applications.

Using a standard IBM
compatible PC/AT computer,
the demonstration software
provided with the kit allows
transmission to, and reception
from, @ "moblle” which has an

LCD display unit and a simple
pushbutton status unit attached.
This software also allows
varlations to the default
timing/operating parameters
and communications protocols
can be used.

Supplled with the kit is the
“Base” Data Communications
Controller (DCC) which connects
to the PC through a standard
serial RS232 port. The DCC is
Inftially “hard-wired” to a “Mobile”
Radlo Data Interface (RDI)
module. Attached to the RDI are
the LCD display module and
status unit, that act as the mobile
peripherals for the demonstrative
software. Further Information
from Expertech on ® (02) 805
1989.

READER INFO No. 231

Handset range

VOCA has extended Its range of
telephone handsets with the
recent Introduction of a low-end
unit, the ATX-10.

Purchasing the ATX-10, with a
retall price of $109, generates a
saving of $347 over a 10 year
perlod compared with the cost
of renting a basic unit at the
rate of $3.80 per month,

The ATX-10 comes equipped
with features such as on-hook
dialing, memory storage for 10

ETI APRIL ‘9O

one-touch and 10 speed-dialling
numbers, and battery memory
back-up.

The ATX-10 also has tone or
pulse dialling, pause button, last
number re-dial, and an
earth/flash key for PABX
compatibility.

For further Information, contact
Anna Favaro, Voca
Communications, ® (03) 697
7000.

READER INFO No. 232
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Mobile duo bander

THE IC-9O1A Is a multi band, multi
mode transceiver. Supplied with
2m FM/SSB/CW and 70cm (FM),
it has the capability of handling
every amateur band from 28 to
1200 MHz in FM.

Its front panel Is detachable -
enabling installation of the front
panel on the dashboard and the
“works” elsewhere (up to 3.5m
away). Using optional optical

mooaon
o am

ol

flore cables and Interface units,
the front panel and transceiver
units can be separated by as
much as 20m.

Features include an optional
paging function and DTMF
squelch 12 memory channels plus
one programmable call channel
for each band, with programmed
scan, memory scan and skip
functions.

READER INFO No. 234

Advanced
multi-band
transceiver

THE IC-970, intended for “serious”
VHF and UHF operators is a full
duplex, multi band, multi mode
transceiver covering 6M, 2M,
70cm & 23cm. As supplied, the
IC-970 Includes the band
modules for two metres
(144-148MHz) and 70cm
(430-450MHz); optional 6m and
23cm modules are available.

The IC-97Q is very suitable for
satellite operation; tracking of
uplink and downlink frequencies
being automatically performed
when tuning.

The addition of an optional
receiver module UXR96 unit
enables the ICY70 to receive a
full 5O to 9O5MHz.

READER INFO No. 236

Icom’s best

THE World Radio TV Handbook
has awarded its “Best
Communications Recelver of
1989 award to the Icom
IC-RRO00.

The IC-RROOQ covers virtually
the entlre usable frequency
spectrum with a coverage of
100kHz to 2 GHz. it has a built-in
spectrum scope. It can receive
TV signals by patching the output
into the spectrum scope.

The IC-RPO0O0O has 1000
memory channels, in 10 banks
and offers ten different scan
ranges.

READER INFO No. 237

Up to 1300
Megs in

IC-R100

THE IC-R100 is built to the size of
the amateur band IC2400A
dimenslons and has a bandwidth
of 100kHz to 1856Mhz,
(specification is guaranteed from
500 kHz to 1.8 GHz.)

It operates from 13.8V DC, and
has a bullt-in 15dB preamplifier to
enhance weak signals above 50
MHz In the UHF band. A 20 dB
attenuator is also built-in to

READER INFO No. 235

prevent  saturation and
intermodulation caused by
strong local signals.

The IC-RI0O has 121 memory
channels.

Multi-mode scanning can be
set on clear, on signal or delayed.
Other features include a built-in
clock/timer, variable tuning steps
(1. 5.8,9,10,125 or 25 kHz); AM,
FM and wide-band FM coverage.

miniature

THE complete IC-R1 recelver
measures 49mm wide, 103mm
high and 35mm deep, and
welghs just 280g.

It features triple conversion
superhet circuitry; FM, AM and
wide-band FM receptlon; high
AM sensitivity of O.79uV
(2-905MHz, 10dB S/N). 100
memory channels; multiple
scanning modes, Including
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memory, band or range; dual
frequency selection-keyboard or
rotary tuning: M selectable tuning
steps; 24 hour clock and timer
with auto power on/off; LCD
display with “S” meter; built-In
NICad, or external DC supply (6
- 16V).

READER INFO No. 238

Upstairs

transceiver

THE IC-275 features DDS (direct
digital synthesiser) PLL circuitry, all
mode, packet and ATV
capabiiity. it is suitable for OSCAR
13 or any other 12 GHz band
satellite work.

Options Include the TV-1275
ATV Adapter. The IC-1275 has an
in built mains supply and can
operate on 13.8V DC.

Features Include 99 memory
channels; 2 programmable scan
edges; separate call channel;
1240-1300MHz coverage in A3,
Al or F3 modes, (A5 or A9
optional with TV-1275) inbuiit data
switch for “instant” packet:; and
Inbullt SWR meter.

More Information on Icom
products can be obtained from
authorised dealers or from lcom
Australia on & (O3) 529 7582.
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Budget fax

DESPITE its low pricing (§1299). the
MQOO comes fully equipped
with an integral handset, copying
function and many of the
features available on more
expensive machines.

There is no need to dedicate a
telephone line to the M9OO as
the manual answer mode allows
the unit to double as a
telephone. In manual mode, the
operator answers the telephone
as normal and by simply pressing
the start button, can begin to
receive a facsimile if the fax
tones are heard., while In
automatic mode the M9OO
operates as an automatic
facsimile receiving machine.

With its ‘Voice Prompt’ feature
activated, incoming calls are
greeted by a pre-recorded voice
which informs them that they
have contacted the M9OO, and
that if they wish to do so they
may begin their fax transmission.

The ‘Switch-To-Fax’ facllity is
available when the M9OO is
connected to a pulse telephone

line, with a second handset
connected via a mode 3
adaptor. Calls answered on the
second telphone can be
switched through to the fax
machine if the fax tone is heard.

Professionals who are often on
the move can use a cordless
handset as the second
telephone, retaining cordless
telephone mobility as well as the
‘Switch-To-Fax’ capability from
remote locations. Alternatively, a
conventional telephone answer-
ing systern may be connected to
the M9OO to record telephone
messages when an office s
unattended.

Facilities such as on-hook
dialling, 20 number memory (for
numbers of up to 21 digits)
including three one touch
numbers, last number re-dial and
hold are included.

For further information, contact

Anna Favaro, Voca
Communications, @& (03)
697 7000.
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ISDN express card design kit

THE MB89OOOB Express Card
from Mitel is the latest version of
the IBM PC based Design Kit
for component evaluation
and hardware/software
development.

It provides quick and easy
access to the Basic Rate and
Primary Rate ISDN Reference
Points and features a digital
telephone component with
hands free operation, devices for
digital switching clock generation
and synchronisation and low
level protocol functions.

The menu driven software
provides a full size display

window for each interface
component. It allows direct on
screen manipulation of device
control and gives real time
refresh of status information. A
help facillty covers all major
system functions.

The MB89OOOB ISDN Express
Card is compatible with all clock
speeds of IBM ATs and most
clones, It Is also compatible with
most 80386 based machines
that have 8MHz 1/O buses.

For more Information talk to
George Brown Group Direct Sales
Line, & (O2) 638 1999.
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Faxphone with a Blue Pencil

THE Faxphone HF2302 Siemens
can censor “junk faxes” that
arrive unsolicited but cost a
business money when received
and printed by a facsimile
machine.

After an address has been
recognised as a “junk fax
sender”’, the number can be

programmed into the Faxphone
and all faxes from that address
will be rejected. Up to 30
different numbers can be
recognised.

For further detalls contact
Advanced Business Products,
Siemens & (O3) 420 7288.
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LANS to Voca-fax

THE Facsimile Interface Processor
(FIP) is an internal upgrade for the
F50 fax which operates with a
customised PC Applications
Software (PCAS) package.
Together, they enable the user to
access the Voca-fax FSO from
the workstation, transmitting
documents directly to any Group
2 or 3 fax worldwide.

All of the document types
normally created on a work-
station, such as letters, reports
and spreadsheets, can be sent in
this way. However, the FIP/F50
system now lets users transmit
documents and diagrams In
which text, graphics and photo-
graphs have been combined as
well.

These documents can be
created on the system by utilising
the scanning and greyscale
capabilities of the FSO to
accurately reproduce graphic or
photographic material, which is
then merged with the required
text during transmission using FIP
and PCAS. As a result, visually
effective business documents
can be quickly put together and
sent to multipte locations or call
groups if necessary.

Thus reports can have line, bar
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and pie graphs, tables, flow
charts, schematic or exploded
diagrames, floor plans, letterheads,
logos, maps, photographs or
other graphics incorporated for
maximum Impact, without the
extra expense of a separate
scanner.

The applications software
provided by Voca Is menu-
driven, the operator selecting
functions from the PCAS Main
and Maintenance menus via the
function keys. During Instaliation,
PCAS creates its own sub-
directory for the storage of
images, text files, received faxes
and delayed commands.

PCAS operates on IBM PC, XT,
AT and PS/2 personal computers,
or directly compatible machines
operating under MS-DOS or PC-
DOS version 2.0 or higher, and Is
capable of transmitting any ASCII
fle either from its own sub-
directory or others on the
network file server. FIP can also
be used with mainframe or mini

computers.

For further information, contact
Anna Favaro, Voca
Communications, & (03)

6977000.
READER INFO No. 243




~Simply subscrlbe or extend your

win apioneer
audio/visual ho

entertainment
system

An electronics work of art — that’s what
it is! And here’s your chance to win it.

The Avante Audio/Visual system will
transform your living room into a
theatre.

The Avante Audio/Visual system
incorporates the 9300 complete hi-fi
system from the Avante collection coupled
with Pioneers hi-fi stereo TV and digital hi-
fi stereo video, resultingina complete
home entertamment syster -

have a technical masterblece tg take you
into the next centufy TR
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ECR TECHNIQUE FOR
WAFER PROCESSING

Electron cyclotron resonance (ECR) is an effective wafer
processing technique with etching rates greater than
conventional plasma equipment. Developed in Britain, the
technique is expected to become the preferred method for
production plasma processing. By Brian Dance.

An ECR plasma.

TECHNOLOGY

processing. It enables patterns to be
etched on wafers with the sub-micron
dimensions required for VLSO device
processing, but with etching rates greater
than in conventional plasma equipment. This
technology also has the advantage that
there Is less risk of wafer damage, since the
energy of the bombarding lons is very low.
Etching speed is vitally important for the
economical fabrication of semiconductor
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his technique (ECR) was developed in
T Britain for semiconductor wafer

devices. It Is now recognised that it is
desirable to process each wafer separately
rather than in large batches. One reason is
that. a single 150 mm wafer may contain
10,000 to 20,000 devices, so the failure
of a whole batch Is expensive. An additional
advantage Is the greater degree of process
control, which can be obtained by
processing each wafer individually - apart
from the fact that batch loading systems are
complex, expensive and difficult to
automate, However, it Is not economical to
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G7 CGA/ MGP
X18007.....cccveeeecuernanne $95
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HEGA
X18070.......cconiennenns $169
VGA 256K
X18071..coeereieirnanne $199
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X18072......ccccvevvnnenee $299
RS232
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Clock
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Printer
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POSTCARD
DIAGNOSTIC MODULE

Pinpointing component
problems In IBM* compatible

motherboards can take hol

urs.

Usually the whole system has to

be working to Isolate the

troubled area. But not so with
the new Postcard Diagnostic
Module. So no other cards are

necessary to test a bare
motherboard.

“It now only takes seconds.”

Simplified debugging for:
- Fleld service- for on-site
repalrs or maintenance

depot work

- Manutacturing test- for burn

in test flaws and to do
quallty control
- Inspection- Postcard sim,

p-
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386SX 16MHz MOTHERBOARD

I « Processor: 80386SX-16MHz
{0/1 walt state)

« Co-processor:80387SX-16
(optional)

« CHIPS & TECH NEAT chipsets

« (SMT) Surface Mount
Technology for chipsets &
CPU

« Supports up to 2MB on board,
(Sixteen 44256 and Eight
41256 sockets)

* Three 8 BIT slots

- Flve 16 BIT slots

« Memory Expansion Slot

« Optional 2-8MB memory card

10 MHz XT* TURBO
MOTHERBOARD

Increase the performance of you

sluggish XT* approximately four

times with this super tast

motherboard.

« 8088-2 running at 10 MHz, no
wait state

» Turbo/ Normal selectable

» 640K

« 8 Expansion slots

- 4 Channel DMA

» Keyboard port

Excluding RAM

Including RAM
X18033......comremrnnens $350

BABY AT*
MOTHERBOARD
(WITHOUT MEMORY)

« 6/12 MHz system clock with
zero wait state. 12 MHz, 1 wait
state

« 80286-12 Microprocessor

» Hardware and software
switchable

» Socket for 80287 numeric data
co-processor

+ 64K ROM

» Phoenix BIOS or Award

- 8 Expansion slots

Excluding Ram

X18202........cc00evennene $375
Including 2M/Byte Ram
X18201.....ccoirnnnns $795

386 MAIN BOARD

« Intel 80386 CPV (20 MHz)

+ Socket for 80387 Math co-
processor

- 32 bit Memory BUS system

» Bullt-in speaker attachment

- Battery backup for CMOS
contiguration table and real
time clock

« Keyboard controller and
attachment

« 7 Channel DMA

« 16 Level interrupts

- 3 Programmable timers

« 8 System expansion /O slots:
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expansion slots / 2 with only
the 62 pin expansion siot/ 1
with two 62 pin expansion’
slots (32 bit BUS)

Without RAM

X18103......ccevuvuneen $1,195
Including 2 M/Byte RAM
X18107......ccouenneen $1,625

« Supports LOTUS-INTEL-
MICROSOFT (LIM) Expanded
Memory Spec. (EMS) version
4.0

« Supports Page Interleave
Mode using 100NS DRAM

« BIOS: AMI or PHOENIX

« Turbo Light and Hardware
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POCKET AUTO AB
SWITCHES

« Pocket size, aut>-scanning
- Allows 2 PCs to share one

laser
- Serial model: MS-201 - Host-
powered
X19150......coneueunee $59.95

POCKET AUTO AB
SWITCHES

« Pocket size, auto-scanning

- Allows 2 PC's to share one
laser

- Parallel model: MP-201 -
Protocol transparent

X19155........oenee $69.95
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« Processor: 80286-12, -16MHz
or -20MHz (0/1 wait state)

» Co-processor: 80287
(optional)

+ CHIPS & TECH NEAT chipsets

+ 1-4MB dual RAM socket

+ 1-4MB module RAM socket on
board

» 640KB-384KB memory
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- Three 8 BIT expansion slots

+ Flve 16 BIT expansion slots

» Memory expansion to SMB

‘ 1/0 ACCESSORY

DATA TRANSFER

SWITCHES
f you have two or four
compatible devices that need to
share a third or fitth, then these
inexpensive data
switches will save you the time
and hassle of constantly
changing cables and leads
around.
« No power required
- Speed and code transparent
« Two/Four position rotary
switch on front panel
« Three/Five intertace
connections on rear panel
« Switch comes standard with
female connector

2 Way RS232

X110/ Me————— $49
4 Way RS232
X19125....cciiirinennes $59
2 Way Centronics
X19130....cnuremrnrinnnns $49
4 Way Centronics

1013 5 Se————— $59
RS232 2 X 2 Auto Switch
X19140......ccccnuvevenne $59

Centronics 2 x 2 Auto
Switch

386 TOWER PC

The 386 Tower PC is a high

performance system that's IBM*

AT* compatible. However, the

386 Tower PC gives you 2-5

times the performance.

FEATURES:

« Intel 80386-16MHz
microprocessor

« Switchable 16/20 MHz

- 2 M/Byte fitted. Total memory
expandable up to 16 M/Byte

« Up to 2 M/Byte or 8 M/Byte

« Option for 80287 & 80387 co-
processor socket

» Chips and Technology chip set

+ AMI Phoenix 386 BIOS

+ 50 M/Byte hard disk. 42 M/Byte
formatted. Fast access

« EGA card
+ 31/2" drive 1.44 M/Byte
X20070.........cceueuee $5,995

286 NEAT MOTHERBOARD

» Supports EMS 4.0

- Page Interleave Technology

- BIOS: AMI or PHOENIX

» Hardware and keyboard
switchable Clock Speed

« LED speed display

+ Power Good Signal on board

« Baby size main board

+ 16MHz
X18090........cceeueneee $695
» 20MHz
X18092.................... $895

IBM* PC/AT* DECODED
/0 CARD

This card is designed for the
IBM* PC/AT* expansion slot and
Includes data buffering and
address selection. The wire
wrap area features plated
through holes. Extremely useful
for R&D, it's address range is
0280H to 72 F7H. + -5V, +-12V
fuse protection and has location
tor D type 37 pin or D type 25
pln connector.

H19125..........ccene. $99
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ECR technique

process each wafer separately, unless the
etching rate is high enough for the process
to be carried out relatively quickly.
Conventional plasma processing does not
develop adequately high concentrations of
lons in the plasma to achieve the desired
etching rates. This technique is, therefore,
attractive for single wafer processing.

Thin film deposition

Another application for this process is the
deposition of ultra-thin films of extreme purity
on semiconductor substrates at low
temperatures. This Is one of the major
problems encountered In semiconductor
device production. Such thin fiims are
conventionally deposited at relatively high
temperatures (about 500°), at which some
materials, such as galium arsenide and other
-V compound semiconductors, suffer
damage.

The alternative Plasma Enhanced
Chemical Vapour Deposition (PECVD)
process can deposit the flms at about
200-300°C, but there Is a risk of the
relatively high energy ions from the plasma
damaging the devices being produced.

ECR, on the other hand, enables high
quality amorphous, crystalline and
polycrystalline films to be deposited at low
temperatures for device fabrication. The
quality of the flims Is equivalent to those
produced by high temperature processes,
yet the growth rate can be over ten times
the rates obtained by PECVD. There is
virtually no risk of damage to the devices,
since the energy of the bombarding lons is
only a few electron volts.

Microwaves with
magnetic field

The technique. developed by Plasma
Technology of Yatton (near Bristol, England)
employs a gas plasma excited by
microwave power In conjunction with a very
powerful magnetic fleld. The company
claims to have been the first in the world to
combine the use of microwave power
excltation together with a magneftic field for
the confinement of the plasma, although
these methods have previously been used
separately. The combined technique
produces the very high ion fluxes which are
required to achieve the deslred high etching
and deposition rates at very low substrate
temperatures.

This work resulted from a three year British
collaborative project under the Alvey
scheme for achleving directlonal or
anisotroplc plasma etching at high rates.
Plasma Technology investigated a number
of techniques for plasma ion density
enhancement to achieve the required
etching rates; these techniques included
magnetic confinement, microwave plasma
generatlon, and pulse techniques.

100 o m square GaAs via hole etched
with a chlorine based ECR plasma.

The company came to the conclusion that
the most promising method was Electron
Cyclotron Resonance. Although primarlly
developed for Reactive ion Etching (RIE),
reports from Japan indicated that the
technlque is equally valuable for plasma
deposition processes.

The microwave plasma technique was
formerly known as Reactive lon Stream
Etching (RISE). However, this name has been
replaced by Electron Cyclotron Resonance
to cover both deposition and etching
applications.

The ECR technique empiloys the 245 GHz
industrlal microwave frequency at a level of
perhaps 200 W, whereas conventional
plasma processing employs power at the
industrial radio frequency of 13.56 MHz or,
alternatively, at a frequency of a few
hundred kHz.

The microwave power comes from a
magnetron at the top of the ECR system. A
1 kW magnetron is employed in the Plasma
Technology production equipment with a
manual tuning system. A closed loop
arrangement controls the power so that
accurate reproduclbillty of the process
parameters can be obtalned from one run
to another. The availability of relatively
cheap magnetrons of the required power
output and frequency was important for the
development of the technique.

The high frequency produces very high lon
densities for a given power Input, some
50-90 per cent of the gas molecules being
ionised. The lower power level required to
produce this high degree of lonisation
reduces the risk of thermal damage.

The lonisation efficiency increases with
frequency, but Piasma Technology director,
John Ball, explained that the use of an
excessively high frequency will give rise to
mode structures in the plasma, leading to
nonuniformity points on the wafer surface. He
added that Plasma Technology has
investigated the mode structures formed at
2.45 GHz to ensure they do not interfere with
the processing.
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Magnetic field

The magnetic field must be adjusted to
produce the cyclotron resonance In the
selected gas mixture. This resonance
condltion is required to strip the electrons
from the particular gas molecules used, so
as to produce the required plasma density.
The water cooled magnet in the Plasma
Technology system requires a current of up
to 250 Ato 70 V.

it Is necessary to steadlly ramp up the
magnetic field intensity rather than to apply
the full fleld suddenly. The equipment Is
programmed so that the magnetic field
achieves and maintalns cyclotron resonant
conditions.

The ECR technology requires magnetic
fleld strengths approaching one Tesla
(10,000 Gauss) which will necessitate the
use of Increasingly advanced magnet
technology In the future. Plasma Technology
Is assoclated with Oxford Instruments Ltd
whose high fleld magnet technology is a
great asset in the development of ECR
equipment.

Initlally it was Intended to employ the
magnetic fleld merely for confining the
plasma In the area of the wafer being
processed. However, the directionality of the
ion beam Is improved by the field which is
almost vertical at the surface of the wafer,

GaAs feature etched In a chlorine based
ECR plasma using a 1.5 p m positive
result mask.

thus producing structures with more vertical
walls.

The whole range of gases employed Iin
conventional plasma etching can be used
in the new system. The positive ions have a
relatively low energy, thus reducing the risk
of damaging the wafer. The electrons
stripped off the gas molecuies form more
ions by collision with molecules, thus
producing an increased ion denslty.

The ECR system operates with iow pressure
gas plasmas (about 10 torr instead of the
more typical 103 torr of conventional
plasma processing), thus producing excelient
film quality with very iow contamination. Even
arelatively small amount of gas can produce
a reasonably high deposition rate.
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The ECR concept uses a microwave energy source in a strong magnetic field to
ionise gas molecules by cyclotron resonance of the outer shell electrons.

lon energy

The lon energies in the ECR system are so low
that they must be increased for some
applications in order to remove non-volatile
compounds from the wafer during etching.
Materials such as aluminium, copper, silicon,
etc need physical ion bombardment if they
are to be removed from the surface.

The ion energy can be Increased by
applying a bias at the 13.56 MHz industrial
radio frequency from a 50O W generator
incorporated into the ECR2000 Plasma
Technology etching equipment. The fast field
reversal produced by the RF field causes
electrons to accumulate on the substrate
and biases it negatively by up to 300 V.

The positive ions are therefore pulled from
the plasma towards the wafer, thus
increasing the ion energy. The etching of
some materials such as silicon dioxide
requires no additional bias to achieve a
satisfactory etching rate. However, a
potential of about -10 V is built up on the
substrate even if no bias is deliberately
added.

The bias also makes the ion path more
vertical and enabies structures to be etched
to a depth much greater than their width.
Bias Is therefore required to achieve the
vertical walls required for sub-micron device
features in VLS| product fabrication where
the surface area of the etched structures
must be reduced to the absolute minimum.
Depth/width aspect ratios of 11 or less can
be achieved without bias, but bias is needed
for aspect ratios of 31 or 41 for VLS
fabrication.

In the deposition ECR3IOOOR equipment
developed by Plasma Technology. the
applied bias can be used to improve the
adhesion of the film or its surface mobility, as
well as to enhance the deposition rates.

The low bias voltage of a few volts,
attainable In the ECR equipment, may be
compared with those Iin conventional
reactlve ion etching systems where
800-900V Is not uncommon. It is not
satisfactory to obtain the bias by the
application of a constant or dc potential to
the substrate table, because passing a dc

current through an Insulating wafer bias is
more difficult to decouple than RF generated
bias.

The ECR technique makes it possible, for
the first time, to apply a selectable bias which
is completely independent of the plasma
source and of the exciting power.

Energy coupling

John Ball explained the importance of
correctly coupling the microwave energy
into the system. The plasma contains up to
10% electrons cm3. This Is some orders of
magnitude above that of a normal plasma,
so it becomes a better conductor than pure
copper.

This highly conducting plasma therefore
reflects the microwaves, which will not enter
the plasma. However, rotation of the plane
of polarisation of the waves enables the
plasma to absorb the microwave energy.
This rotation is automatically created by the
interaction of the plasma with the magnetic
field.

Plasma Technology's first ECR etching
system, the ECR 200R, was based on work
done under the Alvey progam and designed
for the R & D and process development
markets, rather than for large scale
production work. It incorporated flexible
control with a substrate loading system,
which allowed wafers of different sizes to be
employed. It has been delivered in Europe.
The ECR30OOO machine is very similar to the
etching equipment, but has been designed
for thin film deposition.

Experience with the machines has aiready
shown etch rates more than an order of
magnitude higher than those of existing
reactive ion etching systems. However, the
incident ion energy levels are only a few
electron volts in the ECR equipment, thus
virtually eliminating risk of damage.

Silicon nitride layers deposited at less than
100°C by the ECR technique have shown
fiim quality superior to sllicon nitride films
deposited by conventional plasma
techniques at over 300°C. Other work has
shown that device quality amorphous silicon
for thin film transistors can be successfully
deposited at ambient temperatures.

Plasma Technology believes that the ECR
technique is capable of being extended for
the deposition of polycrystaline and even
epitaxial layers in silicon and compound
semiconductor technology. However, these
are predictions rather than proved results.

Research plans

A number of research projects, some of
which are coillaborative, have commenced
at Plasma Technology. to investigate other
apects of ECR techniques such as silicon
nitride passivation, capping layers for lll-V
devices and the deposition of silicon dioxide
layers.

It is planned to further develop ECR etch
processing in silicon technology including
etching of the dioxide, aluminium, silicon and
copper and also multilayer etching
processes. The program incorporates
multilayer masks and metallisations. In [It-V
materials, Plasma Technology will be.
investigating damage-free etch processes
for gallium arsenide and gallium aluminium
arsenide, as well as dielectric and
metallisation layers in FET device technology.

An experimental program has started on
the application of ECR technology to the low
temperature growth of galium arsenide with
a view to improving the fim quality available
using MOCVD techniques. Said a company
spokesman: "It is probable that the efficiency
of the ECR plasma source wifl open the door
to low temperature processing for many
applications previously carried out at much
higher temperatures.” He certainly expects
ECR to become the preferred technique for
production plasma processing. =

Features etched in
silicon dioxide by
ECR method.
Processes previously
requiring side wall
polymerisation can
now be done under
} polymer free
SR conditions, thus

g eliminating particle
and residue
problems.



THE EUROPEAN

COLLABORATION

Europe is realising that if it is to compete with the big
Japanese and American research projects it must pool its
resources. Brian Dance brings us up to date on three of the
largest international projects underway there.

he relatively small countries of Europe
T now redlise, more than ever before,
that they can compete with large
Japanese and American research projects
only if they pool their resources into
collaborative programs. Much of this
collaboration takes place through such pan-
European schemes as Eureka (European
Research Co-ordination Agency) and BRITE
(Basic Research in Industrial Technologies for
Europe) in which government-supported
academic and national institutions work with
industrial companies.

This article describes some recent progress
in three of the largest international research
projects in which many European countries
are involved.

JET developments

The harnessing of thermonuclear reactions
to produce useful power is one of the most
challenging tasks ever investigated by man.
The prize for successfully taming the
hydrogen bomb is an almost unlimited
source of energy. The Joint European Torus
(JET) project located in Culham, Oxfordshire,
UK, is a collaborative international project
under the European Atomic Energy
Community (Euratom) of the 14 EEC
countries plus Sweden and Switzeriand. [t is
amed at determining whether or not
thermonuclear fusion can offer a source of
economical energy for electric power
generation.

JET is the world's largest fusion reactor. The
maximum values of plasma temperature,
density, and confinement time achieved in
JET in 1989 were adequate for the operation
of a fusion reactor, but they have yet to be
achieved simultaneously.

Dr Paul-Henry Rebut, director of JET, said at
a recent press conference: " firmly believe
that fusion has a maijor role to play in the
world energy source of the future. Up to now
our main concern has been the heating and
confinement of plasma; | consider these two
problems as being solved. Now we have to
concentrate on the problem of impurity
control.”

Fusion reactions may offer a vast new
source of energy from plentiful fuels which

do not themselves produce radioactive
waste, but of which the reactor structure
itself will become radioactive. The
intermediate fuel, tritium, is radioactive with
a short half life. A fusion reactor is inherently
safe and has only sufficlent fuel for about haif
a minute of operation. A malfunction will
quickly stop the reaction.

Light nuclei must move together at high
speeds to overcome their electrostatic
repulsion if they are to undergo fusion. This
means operating at temperatures of milions
of degrees, at which no material is suitable
for confining the reactants. In stars, gravity
confines the reacting plasma, but is too weak
for use in man-made equipment. Some
groups hope to use inertial confinement in
which the reaction occurs so rapldly that the
intertia of the fuel keeps it together while it
reacts.

JET is a 'Tokamak’ machine using a
magnetic field to confine the high
temperature plasma. The field (up to 34 tesla
in JET) keeps the plasma away from the walls
of a torus or toroid. The JET magnet frame
is .5 m high and welghs 2700 tonnes.

Fusion reactions occur fairly slowly in the
sun, at some 15 million degrees celsius, but
a fusion reactor on Earth must use temper-
atures of 100-200 miflion degrees celsius to
produce a reasonable reaction rate. Mega-
ampere currents pass through the plasma
and heat it. Beams of energetic neutral
atoms and RF waves (22-556 MHz range)
supply more heat.

The most convenient reaction to use is the
fusion of deuterium and tritium, two isotopes
of hydrogen. Deuterium in the oceans is
virtually Inexhaustible, but tritium is not found
naturally; instead, it may be obtained by
breeding it in the reactor. Later, the more
difficuit reaction of deuterium with itself may
be used to avoid the need for tritium. Only
about O.1 g of gas Is required in the large
torus to achieve a pressure of about two
atmospheres at the high temperature.

Neutrons carry away most of the reaction
energy. This energy can be given up in a
blanket of material which will surround the
fusion region in later experiments. Heat from
the blanket will be able to raise steam for
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electricity generation. The neutrons also
convert lithium in the blanket into tritium fuel.

The remaining energy from the reaction is
carried by 7 paricles which stay in the
plasma and raise its temperature. The first
study of 1 porticle heating will be made at
JET. Ignition occurs when the energy is
adequate to maintain a self-sustaining
reaction, ie when the product of
temperature, density, and confinement time
reaches 5 X 10?22 M°C, m—3s. In 1989, JET
attained over a tenth of this value, this being
about 2500 times befter than the best
world value in 1970 when JET was being
planned. JET is not designed to achieve
ignition.

Only deuterium plasmas have been used
in JET, producing some 50 kW and giving
data on plasmas without making the whole
structure radioactive during the current
experimental work. If a 50:50 mixture of
deuterium and tritium were used at the
present time, JET would generate over
1OMW of fusion power for a short time. Frozen
deuterium pellets can be shot deep into the
plasma at up tol.5 km/s to raise the plasma
density. Later, pellets of deuterium and tritium
will be used at higher speeds.

In 1989, the areas of the torus walls
previously covered with carbon were
replaced by the extremely toxic beryllium
because it has a lower atomic number.
Material sputtered from the walls reaches
the plasma, where impurities adversely affect
plasma parameters. Most of the 1989
progress was achieved by this change of the
material facing the plasma.

It is proposed to extend the JET research
program until 1996 to enable an investigation
to be made into impurity problems. Rebut
stated that this should enable the conditions
to be established for much fonger times (10s
to 1 m). It is planned to carry out the work
on Impurity control during 1992-1994, work
with tritium following until 1996, when the
equipment will become so radioactive that
robot handling will be necessary.

Proposals are under discussion at Garching,
Waest Germany for a successor to JET, known
as the Next European Torus (NET). Europe, the
USA, the USSR and Japan are also hoping to
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combine their efforts to design an
International Thermonuclear Experimental
Reactor (ITER).

High energy research

CERN is the European Laboratory for Particle
Physics based in Geneva, Switzerland. With
a 1990 budget of 858 milion Swiss Francs
(about Australian $730m), it is supported by
its 14 member countries from Western
Europe, with Finland expected to join In 1991,
The funding from member countries has
enabled large and extremely costly particle
accelerators to be constructed near
Geneva - unnecesary and impractical for
each individual country to duplicate. About
half of the world's particle physicists are now
involved in wide ranging reserach programs
at CERN.

After five years of construction work,
CERN's huge LEP (Large Electron Positron
Collider) commenced operation last July
under the Jura mountains on the French-
Swiss border. It consists of a circular tunnel
27 km In circumference, so large that a train
could be driven through it. Inside the tunnel
s an evacuated tube through which
electrons and positrons travel in opposite
directions at nearly the speed of light. They
are injected into the tube from special
accelerators and controlied in their flight by
suitable magnets located around the tunnel.

The object of the LEP work is to observe
what happens when electrons collide with
positrons at the highest possible speeds.
Each colliding beam can currently have
particle energies of up to 5O GeV, but It is
planned to increase this energy to about
100 GeV per beam, the energy for which
the LEP machine design was optimised.

Scientists are searching for the unusual
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Maintenance
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particles which emerge from such energetic
collisions. Such particles include the W and
Z particles, which mediate the weak force
found in radioactive decay, just as photons
mediate the electromagnetic forces. They
may also find quarks.

LEP was immediately successful. The
particle beams were brought into collision for
the first time in August, 1989, and the five-day
pilot gave 58Z ° events. The first physics run,
started in September, was completed in
October, with the observation and
measurement of some 11,000 neutral Z©
particles.

The new LEP measurements on Z°©
production show there are only three known
types of neutrino (electron, muon and tau).
The chance of a fourth type of light neutrino
is now less than one in a thousand. Previous
work on the supernova 1987A - the
abundance of light elements from the big
bang - and accelerator experiments
favoured only three types of neutrino, but,
unlike the LEP work, it did not exciude the
existence of four or even five types.

CERN planners are already discussing the
possibility of putting a proton-proton collider
with energles of up to 8 TeV (= 8000 GeV)
per particle in the LEP tunnel.

Microchip fabrication
Collaboration between Siemens of West

Germany and Philips of the Netherlands, in,

the so-called “Mega project, led to the
production of high density memory devices
using O.7 micron linewidths last year. Siemens
produces a 4M bit DRAM (Dynamic RAM)
and Philips a 1 Mbit SRAM (Static RAM) which
are of comparable complexity. The Dutch
and West German governments contributed

some US$255m towards the research and
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development costs of USS770m. Philips alone
is financing the 1 Mbit SRAM production to
the extent of USS1200m.

Government grants or loans to the
semiconductor industry, often combined with
some tax concesslons, are now seen as
essential if the combined efforts of the
relatively small countries of Europe are to
produce devices that wili be competitive
with those from the USA and Japan. The aim
is to minimise the influence of overseas
equipment suppliers on European
manufacturers.

Although memories are the specific
products developed from the work of the
Mega project, the main aim of the work was
to master the technology and applications.

The chip makers of Western Europe are
now poised to launch the most ambitious
collaborative ULSI project yet. It is expected
to achleve 64 Mbit memory chips using a O.3
micron technology by 1995, but this goal wil
be reached through O.7 micron and O.5
micron steps. This JESSI (Joint European
Submicron Silicon and Initiative) project aims
at developing a silicon technology along
with the related design procedures which wil
be able to keep the European
manufacturers fully competitive through the
mid-1990s. At present, Europe lags behind
the world leaders by some two years.

JESSlinitially arose through the initiatives of
the West German and Dutch governments
in 1986, In collaboration with Philips and
Siemens. It was to be a Eureka project which
would continue the Mega project. The
estimated Investment required is some
USS$4b.

JESS! planners hope this work will enable
end users to be offered systems with up to
200 million transistors on a single 5O mm?
memory chip and up to 10 million transistors
on logic chips of a similar size. It has been
extended to include ASICs (Application
Specific ICs) fabricated with O.3 micron
technology.

Competitive production may be possible
only by using increased wafer sizes of 200
or 250 mm diameter. Current production
costs per function should be reduced by a
factor of about twenty to achieve
competitive production. Major emphasis will
be placed on automated manufacture.

JESS!I will be even more expensive than the
Siemens-Philips Mega project, with more
collaborating companies. Countries currently
involved include the Federal Repubiic of
Germany, Belgium, France, Italy, Britain and
The Netherlands.

A magjor part of the work will be the
development of suitable lithographic
techniques (optics for the deep ultra-violet,
X-ray, electron beam, defect inspection, and
repair). Other areas where further work will
be required in equipment design include
advanced layer deposition techniques, dry
etching, sputter processing, materials and
backing and bonding technology.  &ki
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BBC MONITORS LISTENING
TO THE WORLD

Two important moves for the BBC recently saw the upgrading
of its famous Monitoring Service and the modernisation of its
record library. Arthur Cushen reports.

he BBC Monitoring Service
recently celebrated 50 years
of successful operation in the
field of news coverage by radio.

BBC Monitoring was born just
before World War I, when
recordings were made on wax
cylinders at an isolated listening
post and brought to the BBC's
staff at the monitoring centre.
The cylinders contained
recordings of broadcasts of
Geman and ltalian radio stations,
picked up by aerials on top of a
hil. The transcripts produced
were a vital source of news.

By 1941, nearly 250 bulletins in
30 languages were being
monitored daily. Two years later,
the aerials were moved to aline
of hills closer to London - the
Chilterns — and the staff to
nearby Caversham Park. At
present, more than 500 people
work there, Including 130
monitors, some multi-linguists.
Working in shifts around the clock,
the monitors transcribe foreign
radio and television broadcasts
and news agency reports.

Forty editors knock the text into
shape and daily summaries are
printed and bound on the
premises and dispatched to
Caversham’s customers. The
monltors are not merely
translators; they have to exercise
a high degree of news
Judgement.

BBC Monitoring has lost count
of the number of major news
stories it has broken. Take the
Cuban misslle crisis of 1962,
before the White House-Kremlin
hotline existed. Caversham
picked up Kruschev's offer of

withdrawal on Radio Moscow
and was able to bypass
diplomatic channels by fiashing
an Immediate message to
Kennedy.

Caversham Is funded by the
Foreign Office, but its staff are
understandably paeved when
people describe them as
“eavesdroppers”. This is not the
case; the broadcasts monitored
are all in the public domain.

What BBC Moniltoring provides
are the facllties to collect, sift
and disseminate Information on
a massive scale. The material is
collected and passed on to
customers, many of them paying
subscribers, with no added
comment,

Customers include BBC
newsrooms, especially that of the
World Service, as well as
newspapers and magazines,
government departments,
commerclal companies, foreign
embassies and universities.

BBC Monitoring concentrates
on broadcasts from the Soviet
Unlon, Eastern and Western
Europe, North and East Africa, the

ST

The BBC Monltoring Bullding at Caversham Park, UK, which

Middle East and Afghanistan. It
shares information, via satellite,
with its US counterpart, the
Foreign Broadcast Information
Service, which covers other parts
of the globe. Together, they
monitor the output of 130
countries and transcribe more
than half a million words a day.
The combined material is edited
and published dally in the
100,000 word summary of
world broadcasts. There are also
weekly economic reports on
industrial,  scientiflc  and
agricultural developments; a
24-hour teleprinter file of news
and current affairs; and a weekly
update on world broadcasting.
Some of this material is used
each month in this feature, as the
wrlter is a subscriber to the BBC
World Information Bulletin.

The impact of Glasnost In the
Soviet Union and its satellites has
increased the monitors’ worklioad
immensely. “Glasnost actually

*means more work than the Cold
War,” says general manager
Barry Whitehall in an article in
London Calling. “The greater the

has recently been completely remodeiled.
ETI APRIL ‘9O

22

freedom of expression, the more
broadcasts there are to monitor.”
Now, the first fruits of an eight
year, £18m modernisation
program should help the Service
to cope better with this
awesome input. Included is more
sophisticated signal receiving
equipment and a new,
computerised listening room.
Untll now, transcripts have
been typed, distributed manually
and re-keyed for publication. The
computerised editorial system
does away with such duplication
of effort. The final three year
phase of the modernisation
Involves restoring the main
building to tts former glory before
putting it back to work.
Meanwhile, BBC Monltoring will
go on doing what it does so well.

Largest record
library

AS well as upgrading lts
Monitoring Service, the BBC is
modernising Its record library -
the world's largest. With some 12
milllon entries — and growing
rapidly each day now that
compact discs are being added
to the library — the time has come
for the old card system to be
disposed with, and all Information
Is to be put onto compact disc.
This special CD system will hold
over 330,000 type written
pages.

The card system has been
broken down Into 180 elements,
making a greater diversity of
information available. It will take
about a year to complete the
changeover and between
200-300 staff will be employed
on this major project.

Broadcasting organisations
throughout the world will be abie
to access the catalogue by
telephone; another atternative Is
for the actual compact disc to
be made available to various
broadcasting organisations. &ki



NEW STATIONS FOR
THE PACIFIC

Arthur Cushen brings us up to date on the
latest shortwave developments in the

Pacific region.

wo new stations, one in

Western Samoa and the other
In Tonga, will provide additional
radio programming for listeners in
these countries.

Radlo Polynesia, a new FM
broadcaster In Apia, is using
98IMHz and broadcasts from
6.00am to midnight week days,
and 10.00am to midnight
Sunday local time using the
calisign KWS.

Radio Polynesia joins the long
established Government station
2AP  which commenced
operation In 1948. Australia has
granted aid to Western Samoa,
Including two new 10kW
transmitters which will be
operated on 747kHz carrying the
English service. Radlo 2AP has
moved its transmitter site from
Aflamailu, on top of a mountain,
to assite by the sea close to the
radio station at Mulinuu.
Depending on the effectiveness
of the new transmitter site, it may
be possible to close down one,
two or all three of the kW
repeater stations on 540, 1251
and 1359%kHz. The new
transmitters were planned to be
in operatlon this year.

The United Christian
Broadcasters Ltd is constructing
a gospel radio station for Tonga
and a 300-foot tower is being
prefabricated in New Zedland to
be installed near Nukualofa, the
proposed site of the studio
building. The United Christian
Broadcasters has studios In
Auckland, where many programs
are being prepared In the
languages of the South Paclfic,
and conslderable research Is
underway to find gospel

programs In the varlous language
groups. The Initial plan is to
operate on 738kHz on
mediumwave, with a 5kW Harris
unit, but, later, shortwave and FM
transmitters will be installed.
United Christian Broadcasters is
to share the studio facliities with
the new TV station in Tonga. The
station could start operation from
the staff residency in Nukualofa
if there is any delay in finalising
the lease for studio premises.

As well as recording studios in
Auckland, plans are underway to
establish a production facility
with Tonga's new TV licensee in
Hawail. Tonga already has a well
established Government-
operated braodcasting service
on 1017kHz mediumwave, and, in
recent months, on shortwave
5030kHz wusing 1kW. The
transmissions are between 1756
and 1000UTC.

New Zealand has its second
shortwave broadcaster in
operation with Print Disabled
Radio Levin carrying its programs
in the 756 metre band on 3935kHz.
This is a relay of 2XA on1602kHz,
operating from Levin, and is a
service for visually Impaired
listeners, comprising readings
from books and newspapers. The
transmitter, of 1000 watts on
3935kHz, is operating Sunday,
Monday, Thursday 0630-
1000UTC, and, in the future, a
gradual expansion of these
transmissions up to
2100-NO0UTC is expected.

As well, a relay of the 2XA
program into ,Wellington on
mediumwave Is contemplated,
while within New Zealand and
overseas the shortwave

frequency should provide
interesting reception. The
address of the station Is Print
Disabled Radio 2XA, PO Box 360,
Levin, New Zedaland.

Further RCI
relays

ALONG with the recent
announcement that Radio
Canada International will use the
facilities of Radlo Korea to carry
its Manderin program in a two-
hour broadcast to China, ccmes
news that Montreal will offer
additlonal coverage of the
Middle East.

Radio Canada will commence
an hour-long broadcast in Arablic
and has plans to use some of the
transmitting facllities of Deutsche
Welle at Cologne for shortwave
coverage of the Middle East.

At present, this area Is being
covered through relays by
Austrian Radio. Radio Canada Is
aware that medium-wave
transmissions are more popular in
the Middle East area and Is
negotiating with Radio Monte
Carlo for time on its transmitter in
Cyprus. Radio Monte Carlo’s
transmitter is at Cape Greco and
operates on 1233kHz using
6O0kW.

The voice of America and the
BBC both have strong
mediumwave transmitters
operating from Rhodes and
Cyprus.

°
Higher power

RADIO France International has
released detdils on its new relay
base to be bullt in Jlbuti in East
Africa. The coverage willinclude
Waest Africa, the Middle East, East
Africa and parts of Asla, Three
500kW transmitters will be
installed and, as well, a new FM
station Is to be bullt to enable
French residents of Jibuti to have
an improved service both locally
and from Canal France. It is
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expected that the shortwave
facilities will be in operation in the
early part of 1991

13 MHz
changes

THERE Is a growing number of
shortwave stations moving to the
13MHz band 13600-13800kHz,
and many international stations
are gearing up for this new
frequency range.

Radio Canada International,
after being denied use of this
new band by its Government
body Is now operating on some
test frequencles, and 13670 has
been heard at 1900-1930UTC to
Europe and, again, 2130-
2200UTC to Africa. According to
one of the engineers at Sackville,
the transmitting site of Radio
Canada, extensive work is under
way to provide suitable
coverage of Europe, Africa and
Latin America. Due to the fact
that the transmitters are running
almost continuously, there Is a
gap of only five hours between
0O700-1200UTC when some
alterations to the aerial system
can be undertaken.

Canada, like most international
broadcasters, is dismantiing its
6MHz band antennas In place of
13MHz band, an indication that
there Is an increasing move
towards higher frequency
operation.

The fact that this new band is
suitable for world wide
transmission has resuited In some
excellent reception in the Paclfic

areq. =L

This Ifem was contributed by
Arthur Cushen, 212 Earn St,
Invercargll, New Zealand. He
would be pleased tfo supply
additional Information on
medium and shortwave listening.
All times are quoted In UTC
(GMT), which Is 10 hours behind
Australian Eastern Standard Time.
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AUSTRALIA'S
CHEAPEST DISKS!

S

i)

"NO BRAND" DISKS

Now you can buy absolute top quality disks that are aiso the
cheapest in Australial They even come with a lifetime warranty,
which indicates the quality of these disks. So why pay 2-3 times the
price for the same quality?

Packs of 10, D/S D/D without boxes, or brand name, just thelr
whitepsper jacket, and Index label. (5 1/4" disks includes write
protects)

(ALL PRICES PER 10 DISKS)
5 1/4" 2S/2D "NO BRAND" DISKS
10+ DISKS 100+ DISKS 1,000+ DISKS
$5.25 $4.95 $4.75

5 1/4" HIGH DENSITY DISKS
(DOUBLE SIDED)
100+ DISKS

$12.95

10+ DISKS
$14.95

1,000+ DISKS
$11.95

3 1/2" 2S5/2D "NO BRAND" DISKS
$13.95 $12.95 $10.95

VERBATIM DISKS

(ALL PRICES PER BOX OF 10 DISKS)

DESCRIPTION 1-9 BOXES 10+ BOXES
31/2" 1S/2D........ceuueee $37.95 $35.95
3 1/2" 25/2D.........ccce.. $36.95 $34.95
3 1/2" 2S/HD.....ccceenn. $74.95 $72.95
51/4" 1S/2D............... $20.95 $19.95
51/4" 25/2D............... $24.95 $23.95
51/4" 25/4D............... $75.95 $70.95
51/4" 2S/HD.............. $32.95 $31.95

VERBATIM DATALIFE PLUS
Teflon* Coated
(ALL PRICES PER BOX OF 10 DISKS)
51/4" DS/DD
C12522.....coviirrririiiirinsnnneeneeennn $34
5 /14" High Density

DISK BOXES

DISK STORAGE UNITS
+ 80 x 3 1/2" - Lockable

C16038......cccceeucene $16.95
+40x 3 1/2 " Lockable
C16035..........ccu..... $14.95
+40x 31/2 " “Eclipse”
C16040........c.ccocveuree $8.99
« 120 x 3 1/2 - Lockable
C16039......cccc0ruuene $21.95
+» 50 x 5 1/4 - Lockable
C16025......cccernerene $14.95
+ 100 x 5 1/4 ““Eclipse
C16042..........ccecvnnes $9.95

<100 x 5 1/4 - Lockable

TOWER COMPUTER
CASING

Remount your computer to glve

It that professional look.

+ Accepts XT, AT, Baby AT and
386 boards

« Horlzontal full height hard disk
drive mounting

« Room for 2 x3 1/2" and
2 x5 1/4" tioppy drives

« Full height HDD plus fan
mount

« Size: 165(W) x 600(H) x 500(D)

X11105......occuevunene $250

N

=

EXTERNAL PS/2*
COMPATIBLE 5 1/4”

DISK DRIVES
Capaclty: 360K
Track/Disk: 40
MTBF: Greater 10,000 hours
MTTR: 30 min. or less
« External 37 pin connector
cable
« Internal 40 pin adaptor cable
for PS/2 models
« 40 pin card edge
« Installation Guide

C11907....ccccrvrnnnne $245

MULTI-CHIP PROGRAMMER CARD

+ Model LP-A1

» Module: Multi-Chip

+ Good for programming

+ SRAM TEST 6116-62256

+EPROM 8 BIT ICs

» 2716-27512, 2716A-27512A,
27012-27012, 27C16-27C512,
2804-5,8064, 28256-52B13

+EPROM 16 BIT ICs

« 271024, 27102, 27210

« MCS-48 series of ICs

- 8741-8750, 8748-8748H,

8749-8749H

The MID! DS-401 Card is the
PC standard MIDI Interlace
that runs most popular PC
music programs for
sequencing, recording,
composing, music printing,
patch editing, music
instruction and many other
applications.

d

+ MCS-51 series of ICs.
8751-8752

X18020.......... Oniy $575

MIDI INTERFACE CARD - DS/401

architecture

» Socketed EPROM for easy
user replacement

« 1/3 length (short) card will fit
in any computer accepting
standard expansion card,
including laptops

+ Including "Y" cable, external
connector box to transport Is

« Run all programs deslg
for the Roland MPU-401

DUST COVER

Keep your computer and
accessories free of dust and
grime while not In use

XT* Cover Set

AT* Cover Set
C21068........ceueun.

RIPPER STRIPPER
Remove ugly paper feed edges
quickly and cleanly with this
simple little gadget
C2108s.................. $12.95

MONITOR MOVER ARM

Position your monitor exactly

where you want It! Place your

monitor In an ideal working

positlon, or out of your way

when you're not using it.

Maximise desk space!

« Solld steel structure

+ Helght adjustment by knob
(3cm-27cm)

« Span 33cm

« Tray 30cm (tilting +/-15°)

« Desk clamp range 3cm-7.5cm

« Maximum load 50kg

C21079.....ccvinenne $139

MINI VACUUM
CLEANER
Use It to clean:
« Computer keyboards
« Printers
+ Video recorders
» Computer circuit boards

C21087......cueeueee $12.95

MAGIC STAGE
A working bench for your Mouse.
«High quality ABS plastic and
antl-static rubberised top
+Statlonary holder
sIncludes pull-out shelf for

Mouse

«Dimensions: 280 x 260 x 25mm
« Fits over keyboard

C21080................. $22.95

COPY HOLDER
(YU-H32)
« Adjustable arms altows
easy positioning
«Copy area 9 1/2" x 11"
« Sliding line guide
« Clamp mounting

C21062................. $29.95

GRIP CLiP COPY

HOLDER

+ Attaches to the top of your
monitor

« Put your copy right where you
need it spring clip to hold
paper

« Velcro at mount for easy
removal

C21065..........cuuu... $12.95




I“SUPER AMAZING SPECIAL”

i SUPER AMAZING SPECIAL”
| 3 1/2" DRIVE KIT

+ JAPANESE 3.5" 1.44/ 1.2/ 720/
I 360 drive
» 5 1/4" Mounting bracket
I » Power supply adapter
« Floppy Disk controller card
| which conrols 1.44/ 1.2 720/
360/ drives
« Cable adapter
Complete instructlons to install
a 3.5" drive In your existing

SAVINGS

rie
ROD IRVING
ELECTRONICS

All sales tax exempt orders
and wholesale Inquiries to:

SYDNEY: 74 Parramatta Rd.
Stanmore 2048

Phone: (02) 519 3134

Fax: (02) 519 3868

MELBOURNE: 48 A’'Beckett St
Phone: (03) 663 6151

NORTHCOTE: 425 High St.
Phone: (03) 489 8866

MAIL ORDER &
CORRESPONDENCE:

P.O. Box 620, CLAYTON 3168
Order Hotline: 008 33 5757
(Tol! free, strictly orders only)
Inquiries: (03) 543 7877
Telex: AA 151938

Fax: (03) 543 2648

RITRONICS WHOLESALE:
56 Renver Road, Clayton.
Phone:(03) 543 2166 (3 lines)
Fax: (03) 543 2648
ORDER HOTLINE
008 33 5757
(TOLL FREE)
STRICTLY ORDERS ONLY

LOCAL ORDERS & INQUIRES
(03) 543 7877

POSTAGE RATES:

$10 - $24.99,
$25 - $49.99...
$50 - $99.99....

The above postage rates are tor
basic postage only. Road Freight,
bulky and fragile items will be
charged at different rates.

Errors and omissions excepted.
Prices and specifications subject
to change.

1BM®, PC*. XT*. AT". are regutered tracemarks of
Internationsl Business Machines “Apple is &

o Tetion® 1s & reg
trademark of Dupont ‘Denontes registered
tredemarks of their respective owners

) eSS

150W SWITCH MODE
POWER SUPPLY FOR
IBM* PC/ XT* &

COMPATIBLES
DC OUTPUT: .
++5/13A, -5V/ 0.5A
++12V/4.5.12V/0.54

180W SWITCH MODE
POWER SUPPLY FOR
BABY AT*
COMPATIBLES
X11098.......ccvevernene $169

200W SWITCH MODE
POWER SUPPLY FOR
IBM* AT* &
COMPATIBLE
DC OUTPUT:

+5/ 16A, -5V/ 0.5A
+12V/5A - 12V/ 0.5A

X11097...

EPSON LX-800

PRINTER
* NLQ Mode
+180 C.P.S. & 25 C.PS.
« Tractor or friction feed
« Proportional printing
« Convenlent push button
control panel
« Standard Parallel Interface

C22054.........cen.. $489.95

STAR NX1000 PRINTER
144 CPS Draft
+ 36 Near Letter Quality

C22049......c..cccvennnee $475

STAR NX1000C
COLOUR PRINTER
+ 120 C.P.S, Near letter quality
« Colours- Red, Violet, Blue,
Green, Yellow, Orange, Black

C22045.........cconvuvninn $695

QUALITY COPAL
DRIVES

51/4” 360K DRIVE
+ 500K unformatted
« IBM* XT* compatible
C11901...............e. $175

51/4"1.2 M/BYTE DRIVE
« 1.6 M/Byte unformatted

« IBM* AT* compatible
C11906.........cccueneeee $225

APPLE* COMPATIBLE
SLIMLINE DISK DRIVE

« Compatible with Apple 2+

X19901......ccomrrnns $169

FREE PACK OF S/S DISKS
WITH EACH DRIVE!

APPLE & IIC
COMPATIBLE DISK
DRIVE
Including cable....... $189

REMOVABLE
CARTRIDGE HARD

DISK
Ricoh R260 20 M/Byte
Removable Hard Disk Is a sub-
system for AT or 386 systems.
Extra 20 M/Byte cartridges are
available. To enable the and
user to bulld a library that can
be safely locked away. Or taken
to another site that |s using the
same sub-system. it's the
uitimate in hard disk back up
systems or for transport ability
of data.

Includes a cartridge

Extra 5 1/4" 20 M/Byte cartridge
for disk (Ricoh RH5260)

X20024 ....$220
=

20 M/BYTE HARD DISK
+ Drive with controller card, IBM*
compatible, 3 month warranty

X20010............. only $499
40 M/BYTE VOICE COIL
HARD DISK

+ IBM* compatible, 28 msec
access, 3 month warranty

Without controller...$895
80 M/BYTE VOICE COIL
HARD DISK

+ IBM* compatible, 25 msec
access, 3 month warranty
Without controller.$1,495
330 M/BYTE VOICE
COIL HARD DISK
- IBM* compatible, 18 msec
access, ESDI, 3 month warranty

Without controller.$2,995

GENUINE INTEL CHIPS

8087-3 (4.77MH2Z) $175
8087-2 (8MHZ) $265
8087-1 (10MH2) $395
80287-6 (6MHZ) $295
80287-8 (8MHZ) $395
80287-10  (10MHZ) $485
80387-16  (16MHZ) $795
8038720 (20MHZ) $895
80387-25  (25MH2) $1,005

IBM* COMPATIBLE
EXTENDED KEYBOARD

(101 KEYS)

These new keyboards are both

XT* and AT* compatible!

+ 12 Dedlcated function keys

+ Enlarged "Return” and "Shift"
key

« Positive feel keys

« Low Profile Design, DIN
standard

« Separate Numeric and Cursor
control keypads

- Additional Functions: Key-in-
Lock, Previous Word, Next
Work, Fast Repeat, Line Feed,
Pause, Reset, Clear Screen

X12022............. only $109

QUICK MOUSE
MICROSOFT* COMPATIBLE!

« Auto-selection and auto-
transfer between mouse
systam system PC mouse
mode and Microsott serlal
mouse mode

* Microsoft Serial Mouse and
Mouse System compatible

« Super high tracking speed:
600mm/sec

- Super high resolution:

200 D.P.). (0.12mm/dot)

- Sliicon rubber coated ball

+ Optical rotary encoder

X19952......vurernenns $74.95

WITTY MOUSE

- Three buttons, user definable

- Sllicone coated stee! ball

« High resolution movement of
195 dots/inch. Smaller table
space and less hand
movement required

+ Optical rotary encoder

« Max. tracking speed: 200m/sec

* Mouse resident firmware

- Size: 116 x 66 x 34mm

- Mouse Driver Software
Included, allowing you to
Install with all popular software
packages. Also included s the
handy Pop-up menu software
that allows the user to
Integrate the mouse with the
keyboard, DOS, and other

X19950...........eernrene. 59

IBM* XT* 640K

RAM TURBO
COMPATIBLE
COMPUTER

Check these features and our

prices. We're sure you'll agree

they're exceptional value for

money!

« Final assembling and testing
In Australia!

« Fast TURBO Motherboard

« AT" style keyboard

» Tested by us for 24 hours prior
to delivery!

+ 8 Slot motherboard

- 12 months warranty!

« 150W power supply

640K RAM TURBO
COMPATIBLE
COMPUTER
2 x 360K Disk Drives, Multl-
function Card, Cofour Graphics,
Disk Controlier, 1 Serial, Parallel
POrt (CIOCK)........crrvrrvemnnne $895

WITH 20 WBYTE HARD DISK:
& singie 360K Disk Drive..$1,195
& dual 360K Disk Drives...$1,395

WITH 40 WBYTE HARD DISK:
& single 360K V.C. H.D......$1,575
& dual 360K V.C. H.D........$1,725

BABY AT*

COMPATIBLE
COMPUTER!
2M/B RAM $1,695

+ Final assembling and testing
In Austraiial

+ 4 M\/Byte Maln Board, 2 M\/Byte
fitted

« Switchable 8/10/12 MHz

+ 1.2 WByta Floppy Disk Drive

« 80286 CPU

« Colour Graphics Display Card

« 8 Slots

- Floppy & Hard Disk Controller

« Printer Card and RS232

« Keyboard

+ 200W Power Supply

» Manua!

« 6 Months Warranty

- Siza:
360(W) x 175(H) x 405(D)mm

With 20 M/Byte Hard Disk.$1,995
With 40 M/Byte V.C. H.D....$2,195
With 80 M/Byte Hard Disk.$2,785
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WHAT'S WRONG WITH
SCIENCE IN AUSTRALIA?

John Coulter, former research scientist turned
senator, takes a critical look at the Govern-
ment’s present attitude towards science in

Australia.

Very few practising scientists
enter active politics: only
three of the 224 House of
Representatives and Senate
members are former research
scientists. The bulk of federal
politicians have a background in
commerce and business. Of that
224, 141 have higher academic
qualifications. There are 61 BAs, 34
LLBs, 27 Dip. Eds, 16 BEcs, 1O B
Comms, 10 BScs and 7 MB, BSs.
Thus, although there Is a bigger
proportion of politicians with
higher qualifications than In the
general community, the ratio of
science degrees to other
degrees Is much lower. Fifty three
per cent of politicians come from
five commerclal backgrounds:
law, accountancy, company
director, primary producer or
small business. In  the
bureaucracy which services
these politicians one finds the
same predominance  of
commercial orientation, This
orientation reinforces and fails to
question the prevailing economic
thrust of Government and
business.

As a former “hands on,
laboratory bench research
sclentist turned Senator” | am
deeply concerned at the
direction taken by the Hawke
Government with respect to
sclence, science research and
sclence edudation. The solution to
the many problems in these
areas Is not to throw more
money at them; the problems
are much more serious than that,
and more thoroughgoing
changes wil be needed to
redirect sclence and research in

ways which will attract and hold
more of the public attention.

We find education, science
and research looked upon by
Government as input to the
productive enterprise, to be
shaped and directed to better
serve the perceived needs of
Industry. There Is an assumption
that the future will be an
extension of the recent past; that
science Is both the hand maiden
and the master of an inevitable
‘progress’ towards more, faster
and better - a progress to which
the rest of us must adapt. Even
Mr Barry Jones, the Minister for
Science, seems to espouse this.

The Commission for the Future,
when it was first created, was
clearly designed to find out how
to coerce Australians into this
inevitable future. This contrasted
markedly with the Swedish model
created after the 1972 Stockholm
Conference on the Human
Environment, which helped the
Swedish people explore the
implications of the alternative
futures which lie before them,
and the methods by which each
may be reached.

| understand both Mr Jones
and Senator Button, the Ministers
jointly responsible for the
Australian Commission for the
Future, expressed annoyance
when the Commission first invited
Professor David Suzuki to speak in
this country, His was not a
message they wanted heard
herel This, more than any other
occurrence lllustrates what is
wrong with the Government's
attitude to education, science
and research.

Informed choices

Just as the Swedish Commission
for the Future helps the Swedish
people make informed cholces,
so this is a model for academic
institutions in Austraiia,
Government sees our universities
as training grounds for the
technical servants of industry and
as sources of technical help with
manufacture. This gives greater
status to the imperatives of
present industry than to goals
indicated by a more
comprehensive and informed
overview of options. This is wilfully
blind. | am not so naive as to
ignore the fact that many
academics and university
departments in the past have not
played this socially involved
responsible role, but, rather, have
happlly enjoyed academic
freedom In the ivory tower. The
quid without the pro quo. Indeed,
one partial explanation of the
ease with which this Government
has successfully launched its
viclous attack on the academic
and research Institutions lies in
these institutions’ failure to
establish a sufficient constituency
in the general public.

But the answer does not lie with
the present Government policy.

The Robyn Wiliams, David
Suzukis and Paul Ehrlichs of today
have shown that the public have
an  enormous interest In
understandable and relevant
sclence,

Every recent survey of public
opinion has indicated strong
concern for the deterioration of
the environment. While some
may see the inadvertent
application of science and
technology as largely
responsible, it is true that In the
solving of these problems
sclence will play a crucial role -
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not science serving the extension
of industry on industry’s terms,
that will only exacerbate the
problems - but science serving to
find out, to understand, and to
inform, so that society can make
more intelligent Judgements
about which way it wants to go.

The Hawke Government, until
quite recently, cut funds to
environmental research. Its
record of spending in the energy
field also shows that very little has
been spent In the area of
alternative energy sources or on
energy conservation. It is both
ironic and Instructive that these
are the very areas In which some
of the greatest advances have
been made overseas -
advances which are proving to
be most profitable. While we
have spent 85 per cent of our
energy research grants on coal,
and only 10 per cent on
renewable energy, others have
discovered ways of cutting the
demand for electricity by 75 per
cent and using renewable
energy for the 25 per cent we
cannot presently displace. Who
will want our codl under these
conditions, as greenhouse
warming threatens to change
the global climate? Depressingly.
the Liberals would increase
investments in an anachronistic
coal industry.

The answer does partly lie with
more money for educatlon,
sclence and research - but,
more importantly, it lies with the
way in which these cruclal social
activities are directed. These
activities should serve society, but
not the narrow model of society
conceived by either the Hawke
or a potential Peacock
Government. They will best serve
society in a free, Interactive
association In which
Governments support, but not
subsume, that interaction. &L

Senator John Coulter Is the
spokesman for the Australlan
Democrats on Sclence and
Technology.




=Li PROJECTS

The projects presented in ETI are chosen to appeal to a wide variety of reader
interests. They range from simple, fun but practical, low-cost entry level
devices, through interesting, useful and often challenging projects for more
experienced enthusiasts, to technology demonstration projects that introduce
emerging, new and exciting technological developments for constructors at all
levels. Often, ETI projects will present engineering solutions to real problems
or market needs. Over a year, we aim to publish a balanced selection, to cater
to readers’ wide interests and levels of experience.

This month we include:

ETI-1431 Two-way Loudspeakers

ETI-1630 Blue Streak RISC
Computer Card

ETI- 1428 Audio Filter — Part 2

READER SERVICES

The following services are available direct orders cannot be accepted.

from ETI. Unfortunately we are also unable to handle
Artwork for all our projects: $5 for technical enquiries on projects and articles on

boards up to 10 cm, $10 for larger boards. the telephone. We are happy, however, to
Back issues, if available: $4. handle such enquiries by mail. Please address
Photocopies of articles: $4, or $8 if more such enquiries to: Technical Enquiries, ETI

than one part. Magazine, 180 Bourke Rd., Alexandria,
Send orders to Reader Services, ETI NSW 2015 Australia. We will endeavour to

Magazine, 180 Bourke Rd., Alexandria, deal with them as promptly as possible.

NSW 2015 Australia. Please note that phone

COMPONENT AND KIT SUPPLIERS

These suppliers should be able to assist you to Rockby Electronics (03) 562 8559

locate electronic components for ETI projects: Rod Irving Electronics (03) 663 6580
All Electronic Components (03) 662 1381 Stewart Electronic Components (03) 543 3733
Altronics (09) 381 7233 The Electronic Component Shop (03) 670 6474
David Reid Electronics (02) 267 1385
Dick Smith Electronics (02) 888 3200 Circuit boards and some front panels are
Energy Control (07) 376 2955 available from the following:
Force Electronics (08) 212 2672 RCS Radio (02) 587 3491.
Geoff Wood (02) 427 1676 Acetronics (02) 645 1241
Hi-Com Unitronics (02) 524 7878 All Electronic Components (03) 662 1381
Jaycar (02) 747 2022 Jemal (09) 350 5555
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ETlI PROJECT BUYERS' GUIDE

ETI-1431 Budget two-
way speakers

This project will require you to
shop around. But the results will
be worth it. For a start, you'll need
to find a supplier of veneered
particle board for the cabinet.
The author used “Brimsboard”,
which Is manufactured by DG
Brims & Sons Pty Ltd in Brisbane.
They have distributors in Sydney
and Melbourne.

An 1BOO x 1200 x 18mm

sheet of Tasmanian Oak
" veneered Brimsboard costs
$4195 a sheet. Here are the
addresses where you can buy it:

Brims Distributors Pty Ltd, Station
Rd, Yeerongpily Qid 4105, =
(O7)848-1091.

Brims Distributors Pty Ltd, 22
Fairfleld St, Fairfield NSW 2165, &
(02) 632-7583.

Cabinet Timbers Pty Ltd, 24-28
Kavanagh St, South Melbourne
Vic 3205 = (0O3)62-4771.

Drivers can be found at Jaycar
and Dick Smith stores. The
woofer/mid-range used is a
locally manufactured 200 mm
(8 Inch) driver sold by Jaycar,
model JC-200. It features a
polypropylene cone, and costs a
reasonable $49.95. (Cat. no.
CW-2112). Dick Smith Electronics
stocks something similar, with
what looks to be nearly identical
characteristics, cat. no. C-2034.
It has a traditional circular rim
mount as opposed to the square
frame mount on the JC-200.

You can choose between a
couple of tweeters, too. Jaycar
recommends a 25 mm (one inch)
dome tweeter, cat. no. CT-2025,
which costs $§19.95. Another
suttable type would be the Philips

NEXT MONTH

ADN6I0O/T8 25 mm textlle dome
tweeter. But note that it’s aimost
S10 more expensive.

For connector terminals, you've
got a wide range to choose from.
Probably the easiest to mount is
the circular type, such as the one
Rod Irving Electronics stocks, cat.
no. P10246. They also have
another that mounts in a square
hole, cat. no. P10248.

ETI-1630 RISC board

Explore the world of RISC
technology -~ at minimum cost
and minimum risk. The system Is
based on the VL86COIO Acorn
RISC Machine (ARM) processor
from VLS Technology, and its
companion support chips. This
project would have to be the
doyen of ‘technology demon-
stration’ projects presented by
Energy Control International. This

ELECTRONICS

iIs a concept devised by
proprietor Ken Curry, which
applies to projects designed to
demonstrate the capabilities of
emerging semiconductor tech-
nologies. As RISC technology Is
currently ‘all the rage’, this project
is very timely.

Energy Control International will
have the project available In
both kit and built-up form at a
cost ranging from $599 to around
$§750, depending mainly on the
memory configuration. Fully buiit-
up units will also be available,
ranging from about $700 to
$950 (ex-tax), again depending
mainly on the memory
configuration.

Further details can be obtained
direct from:

Energy Controi International, 26
Boron St, Sumner Park Qld 4074,
= (07)376-2955.

Avtomated test equipment

Heads & parkers reminder
for your car

Ever been caught with a flat battery because you inadvertently
left your headlights and/or parking lights on? Yes, we've all
done it at one time or another. Install this simple project and
you'll never be caught in the situation again.

If you leave your headlights or parking lights on, a buzzer
sounds when you turn the ignition off. The project is
remarkably simple, yet effective. It uses common off-the-shelf
components and can be installed in a trice. An ideal
‘beginners’ project.

Automated test equipment — ATE — will come to dominate
the test and measurement market in a few short years. ATE
has already become an integral part of electronics
manufacturing production lines.

Increasingly over the past few years, programmability has
become a feature in most benchtop, and some portable, test
equipment allowing test functions and procedures to be
programmed using a personal computer. Thus, many test and
measurement procedures using such equipment can be readily
semi-automated, or entirely automated. In addition, add-on
“boxes’ and plug-in cards for PCs have been produced which
turn the PC into a programmable test instrument.

This feature takes an overview of the field, looks at the sort
of equipment on offer and what might be in store in the
future, ;
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BUILD YOUR OWN
TWO-WAY SPEAKERS

‘Build your own speakers and save $100s,’
screamed the advertisement. Build the
cabinets too — it's easy — and save $100s
more. Ken Curry Jr shows how.

The finished product, a handsome two-way loudspeaker.

could save more by constructing the speaker boxes, too.
Good power tools for woodworking are relatively cheap these
days, and many home workshops boast an arsenal that would
have been the envy of many a handyman a few years ago.

While ready-built kits take the hassle out of building speaker
cabinets, they also take away some of the satisfaction, not to
mention the punishment they inflict on your wallet. With a little
delving, | found a supplier of good quaiity veneered particle board
called Brimsboard. This is manufactured by DG Brims & Sons Pty
Ltd in Brisbane, which has distributors in Sydney and Melbourne.
An 1800 x1200x18mm sheet of Tasmanian Oak veneered
Brimsboard costs $41.95. One sheet will make a pair of decent-
sized cabinets.

The Yellow Pages lists plenty of places that sell veneered porticie
board, some of whom offer a cutting service. Drivers are freely
available from electronics retailers.

| set about determining what size cabinet one sheet of
Brimsboard makes and what bass driver suits it. | had to decide
if it would be a sealed (air suspension) enclosure or a ported bass
reflex box.

| consulted a good reference book: The Loudspeaker Design
Cookbook, by Vance Dickason. The blurb on the front cover says
- Everything you need to build the loudspeaker system you
wanted but could not afford. Easy ways to pick the exact box
size, the ideal drivers, the most pleasing finish and the correct way
to feed your music to your new, superb loudspeaker system. It is
a veritable mine of practicat information.

Dickason says: “The closed-box is the simplest of all foudspeaker
designs ... Because of its highly controllabte response shape and
transient characteristics, and because of the relative ease of
achieving correct box parameters, the closed-box design is
probably the best for home construction, especially if you are a -
beginner.” That convinced me. I'd have a closed box.

My next step was to choose the bass driver. Dickason advises
choosing a woofer with a Qt of greater than O.3. There are quite
a few suitable drivers to choose from, though retailers don't often
list such details in their catalogues. Dickason warns that woofers
chosen for a closed-box design should be checked out for
potential air leakage loss. The centre dust cap and the roll surround
are the culprits here; neither should be porous.

After scanning the available catalogues and looking at prices

anting a pair of two-way speakers and having all the
gear to build everything except the drivers, | figured |

ELECTRONICS
ET I -1 4 3
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Two-way speakers

ADDED TOP
CAP

GRILLE

Figure 1. General arrangement of the two-way box,
showing overall dimensions.

and characteristics, | settled on a locally manufactured 200 mm
(8 Inch) driver sold by Jaycar, the JC-200. It features a
polypropylene cone, doesn’t exhibit any of the fallings Dickason
warns agalnst and costs a reasonable $49.95. (Cat. no. CW-2112).
Dick Smith Electronics stocks something very similar (Cat. no.
C-2034) It has a traditional circular rim mount as opposed to the
square frame mount on the JC-200.

The search for a tweeter revealed a couple of types that could
be used in conjunction with this woofer. Jaycar recommends a
25 mm (one Inch) dome tweeter (Cat. no. CT-2025), which costs
$19.95. The Philips ADN61O/T8 25 mm textile dome tweeter is also
suitable, but costs almost $1O more.

Designing the box

I'l get into the crossover detalls a little later. The next stage of the
exercise was to declde on the detalls of the box design. Guru
Dickason says "...there are two criterla which will optimise the
utility of your standard rectangular enclosure ... (they) Involve
minimising standing wave modes and locating the woofer on the
front panel.

“Standing wave refiections back Into a woofer cone, caused
by the parallel walls of your enclosure, can have an adverse effect
on your driver frequency response. The accepted convention is
to use the H/W/D ratio of 23/1.6/1.”

A single 1800 x1200 mm sheet of 18mm veneered particle
board can be made up into two rectangular enciosures with a
volume of around 40 litres, which happens to sult the chosen
woofer pretty well. After lots of sketching on squared paper to
get the required H/W/D ratio, | found all the required pleces for
a box 570 mm high by 2560 mm deep and 400 mm wide could
be cut from the 1800 x 1200 mm particle board sheet, leaving
a minimum of scrap.

You can see the end result In Figure 1.
| added a top ‘cap’ of cedar, which overhangs the front. i ran a
brad across the front panel. A frame carrying the grille cloth joms
snugly between them. The cabinet stands 566 mm tall (without

-
\_ ADDED i
BRAD
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the cap). Is 248 mm deep (about 270 with the griile in place) and

413 mm wide. Bracing on all internal corners was enough to damp
resonances.

I located the woofer in the centre of the front panel. (Dickason
says there Is no one perfect location for the position of the woofer
on the front baffle.) | didn't want to place It too low and have
to use stands for the speakers to avoid floor reflection problems.
The cabinets aren't all that tall to start with. | also needed to dllow
room for the tweeter and keep the woofer away from the top
edge to avold high frequency refraction problems. So, | ended
up putting it in the middie.

Construction of the cabinets is quite straightforward. if you don't
own a power saw, drill and router, they can be hired quite cheaply
for a weekend.

First, cut up your veneered particle board. The cutting pian is
shown In Figure 2, alopg with the order of cuts. The front panel
has been dimensioned so that you can attach it on the outside
of the front face, or inset It. To inset, the front panels need to be
carefully routed to get a snug fit for best appearance. Mine were
inset. The serles of pictures here show how we proceeded.

When cutting, use a sharp saw blade; use a soft-lead pencli for
marking out and don't press hard, because the marks are hard
to get off the veneer; when doing multiple cuts of the same length,
use a plece of scrap wood G-clamped to the bench as a cutting
stop; prick or centre-punch hole centres.

When the panels are all cut, carefully sand all the rough edges.
Now mark out and drill the front and rear panels as per Figure 3.

The hole In the rear panel will depend on which connector you
choose. (There are quite a few - see the parts list.) | used a clrcular
type and drilled its mounting hole using a hole saw in the electric
drill. The holes for the drivers In the front panel were cut using a
fly cutter. A tip here - in each case, drill a small pilot hole first.

As | planned to mount the drivers to the rear of the front panel,
rather than on the front, | chamfered/rounded the edges of the
driver holes. 1 did this to Improve the appearance, and to reduce
refraction effects for the tweeter. Some tweeters have an integral
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mounting that requires them to be mounted on the face of the I_ 365 —_|
front panel, In which case dress your front paneis accordingly.
T

Assembling the cabinet

To put the cabinets together, you'll need to measure, mark out
and cut bracing for all the panels. | used 5O mm dressed pine for
this. Braclng goes on the top, bottom and side panels first. If you're
recessing the front and/or rear panels, don't forget to make
allowance. | nailed the bracing in place, first running copious
quantities of PVA glue around the mating faces. To ease assembly
of the top and bottom panels to the side panels, | drove nalls in
the mating braces, as seen in the accompanying photograph.
Apply PVA glue to all mating surfaces. 526 REAR PANEL
When assembling the last panel which makes an open box
(betore adding front or rear panel), check the squareness of the cL
assembly. Put your partly completed cabinets aside to dry for a !
while. Sand the exposed edges top and bottom to obtain a flush '
finish. 50
Now you can prepare and fit your front panel, which, for
appearance’s sake, has to be glued in place. Use enoughglue | FT—————~"F~ A —~"]—~———~— = T
to ensure the box is airtight. Mark out, prepare and drill the screw
holes for the rear panei (which will be the last piece you attach). 100
The top cap was made from two short planks of cedar, glued | _L
together and then sanded to a smooth, seamiess finish after > = :
cutting to size. The gritle frame was made from square brad, sized |.._ 182.5 _.|
so that, with the grille cloth fitted to it, it jammed in place.
Mount the drivers to the rear of the front panel, and carefully
seal all round the edges using a flexible sealing strip or compound,

3 (SAW CuT)

:

[ 54 —fl— 544 —

L. -l
T // [ 422 =
T I
w2 | T
405 FRONT FRONT / 70 115
L @ 17—
T 526 526 % 272
365 / |
NO. 1 NO. 2 /
_L REAR REAR [ 185
7, «¢— 2ND CUT
T NO. 1][ NO. 1 || NO. 2 || NO. 2 / .%_ S e | — oL
asgg| TOF || BASE || ToP || BasE. / )
%45 FRONT PANEL
i 2
7 i
NO. 1 NO. 1 NO. 2 NO. 2 % 272 |
I
Seeitl R L R % :
l 248 -] [-248 ~o-{ | -248 -+ | =-248 == // :
3 . {
AT, ™ e, S
3RD 4TH 5TH 6TH
cuT cuT cuT cuT ALL DIMENSIONS IN MILLIMETRES
ALL DIMENSIONS IN MILLIMETRES Figure 3. Showing the cutouts on the front and rear panels.
The size of the rear panel hole will depend on the speaker
Figure 2. Cutting plan for the veneered particle board sheet. terminal connector you get.
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Two-way speakers

The crossover

2 x 3ud 2 x 3u3
GREENCAP GREENCAP
Cl1A C3A
c18 c38
L3
0.22 mH LU
+ u T)
o Y - rm
0.8 mH 0.5 mH
>
oz
13u2
A C2 = (4 x 3u3 [
GREENCAPS) c4
22u
I BIPOLAR

type, with the crossover point set at around 2.5 kHz.

Cutting the panels.

All the panels cut, ready to assemble Into the cabinets.

such as Mastic. Don't get this stuff on the woofer’s roll surround,
or you'l spoil the sound. The terminal connector on the rear panel
. should be well-sealed in a similar fashion.

et The inside panels of the box should be lined with a sound
absorbent material, such as matiress overiay foam, available in
50 mm thick strips and in difterent densities. A medium density
type is suitable; too dense a lining will reduce the volume. It can
be secured in place with dabs of glue. Special speaker cabinet
lining materlal is avallable, but is more expensive. Only the top,
bottom, side and rear panels need lining.

[ o 8 .7.'
Use a scrap of timber G-clamped to the bench as a cutting
stop for multiple cuts of the same length.

Wiring and testing
Assemble the crossover (see panel) on a scrap of particle board
ETI APRIL '9O
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Circult of the crossover. It's a 3rd-order (18 dB/octave slope)
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I bought a pair of ready-made two-way crossovers, of the simple first-order (6 dB
slope) type. It was a waste of $40 (about S20 each). Roger Harrison, ETI's Electronics
Ediitor, came up with the crossover circult you see here. Vance Dickason also discusses
crossovers In his book.

This Is a 3rd-order crossover with the crossover point set at around 2.5 kHz, each
rolling off at 18 aB per octave. This ensuraes good control of the output from the woofer
above that point, where it begins to work outside its piston operating mode. The
crossover frequency Is a good octave below the driver's speclfied upper rolloff
frequency.

The tweeter's resonant frequency should be a good octave below the crossover
point. Both the Jaycar and the Phllips tweeters mentioned above meet this
requirement.

Good qudlity metallised polyester or polypropylene capacitors must be used for
Cl, C2 and C3. The RC network, R3-C4, provides Impedance compensation for the
woofer (see Reference 2). A standard bipolar capacitor is OK here.

The tweeter Is somewhat more sensitive than the woofer, and this Is ‘padded back’
with the aftenuator formed by RI-R2. The values were chosen to provide a little
‘brightness’ to fhe sound. If you find you don't like this, change the value of R2 to 18
Ohms.

The inductors presenf a bit of a problem. Some values can be obtalned ‘off the
shelf’ if you shop around a bit. If you're winding your own, use O.8 mm or .Omm
enamelled copper wire. Get hold of a digital Inductance meter or RLC bridge. For
formers, the bobbins on which many retallers self enamelled or tinned copper wire
can be used for the smaller values. Plastic transformer bobbins are Ideal.

When mounting L] and L2, orlent their axes at right angles to minimise possible
coupling. L3 should be mounted as far away from L] and L2 as you can reasonably
get it.

It's wise to wire it all up with extra heavy duty hookup wire; ‘Monster-type speaker
cable Is good if you're willing to pay for It. Make sure you connect the speakers
correctly. Thelr + terminals will be marked In some way.

Drill pilot holes for centring the hole cutters
when preparing the front and rear panels.

PARTS LIST — ETI-1431

1xsheet of Brimsboard, 1800 x1200 x18
mm. Approx. five metres of 50 mm square
pine. Timber for top cap (if required). Half
metre of 18 mm dressed brad. Nails, screws.
PVA woodworking glue. Sealant — Mastic or
simitar

2% 200 mm woofers (see text)

2x25mm dome tweeters (see text).
Speaker terminal connector e.g: Rod Irving
Electronics, Cat. no. P10246 (circular), or
P10248 (square).

Crossover components (see panel)
Approximate cost: $220-5240 to build a pair

'=tl S

Reader Information
Card

On the reverse of this page you will find the Reader
Information Card. This is a service ETI provides free to
readers who want more information about products
advertised or otherwise mentioned in the magazine. At the
bottom of the article or advert you will find a Rl number. Just
circle that number on the card and send the card to us. We
will pass on your address to our contacts, either the

you with literature on the product of your choice. Another

advertiser or our source for the story, who will then inundate Name:

feature: to the right, there is a blank space. Why not use it

to drop us a line, and let us know what you think of the
magazine. We are particularly interested in ideas from

readers on how we can improve things.

Note to the Editor:

POSICOAE: .....nieiieiiee e
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Two-way speakers

For the larger cutouts in the front panel,
| used a fiy cutter.

Using a hole saw for the speaker terminal
connector cutout in the rear panel.

and mount on the front panel beneath the woofer. Wire up the
drivers to the crossover and the crossover input to the rear pane!
terminals. You should test your wiring at this stage. Using a 1.5V
cell, momentarily connect it across the input terminals - positive
to red, negative to black. The woofer cone should move out. If
it does not, check your wiring. Listen to both drivers. You should
hear a loud thump whenever the battery is connected and
disconnected. Don't use a battery bigger than 1.5V for this test,
or you risk damaging the drivers.

When you're satisfied all's well, apply sealant around the inside
edge of the rear panel and screw it in place. You're ready to rock
and rolll

These loudspeakers are rated at around 60 watts and will deliver
quite crushing sound levels in an average room. The bass end is
smooth because of the air suspension system chosen. For the cost,

Chamfer the driver cutouts with a router
if you mount the drivers behind the front
panel, as | did.

they deliver very acceptable sound - certainly better than the
boom boxes you get with many commercial hi-fi' system:s.

REFERENCES

1. The Loudspeaker Design Cookbook, by Vance Dickason, published by the
Marshall Jones Co, 1987. iSBN O-8338-0194-5.

2. Principles And Problems In Loudspeaker Design, by David Tibrook, ETI,
December 1979 and January 1980.

Brimsboard veneered particle board Is manufactured by DG Brims & Sons Pty
Ltd, PO Box 80 Moorooka Qld 4106. You can buy sheets through the following
outiets:

Brims Distributors Pty Ltd Station Rd Yeerongpilly Qid 4106 & (O7) 848-1091.
Brims Distributors Pty Ltd 22 Failrfield St Fairfleld NSW 2165 & (O2) 632-7583.
Cabinet Timbers Pty Ltd 24-28 Kavanagh St South Melbourne Vic 3205 & (O3)
62-477. =k

Contributed by The Apogee Group
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Bracing, gluing and nalling the panels. The top, bottom and side paneis are Checking that the box squares up.
Note the ‘pre-nalled’ braces. assembled to make an ‘open’ box.

Routing the sides of the
| front panel to obtaln a
flush fit.

Once the box Is assembled and the glue drled, sand the
exposed edges to get a flush finish.

Rear view of completed
cabinet, showing how
the rear panel

Is screwed In place.
You must get an
alrtight seal.

Gluing the two cedar planks together to make the top cap
with an Invisible seam.

ETI APRIL ‘90
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CIRCUITS

LED chocolate wheel

Here’s a great party or games
novelty - an electronic version of
the old, famiiiar chocolate wheel.
This circuit drives eight LEDs
arranged In a circle for an
“electronic chocolate wheel.” It
uses a 555 oscillator driving a
4017 decade counter.

The 555 is connected as a
simple astable oscillator by tying
pins 2-6-7 together. The timing
resistor and capacitor
combinations chosen cause it to
osclilate at a few kllohertz.

When you press the “spin”
button, the 555 osciliates. Its
output pulses clock the 4017's
input, each output going high in
turn. Output 8 of the 4017 is
connected to the reset input (pin
15). so that it resets the 4017 ofter
LED8 has turned on, then off
again. The whole process
repeats for each successive
group of eight cycles from the
555 oscillator.

As the 655 oscillates so fast,
you can't tell which LED will be lit

°
*SPIN* ‘
°

8 8 16 o
7 +Vs o 3 'l
3 14
12 Lo
. IC1 P,
555 4 |
2 P—
2 N |
Ic2 2 !
4017 w [0 |
33 m— 7 4" |
| 13] cLOCK . K |
1 ENABLE S 1
A . W E LED8
b >
- GND ’:’
7 4
RESET 8
v

when you release the spin
button, stopping the 555. You

;

can observe the action of the
lights “going round and round” if

INGENUITY

LED8 () O Q) w02
o7 O O o3
LEDS O O O LED4

LEDS

you temporarily change the
555's 10k timing resistor to 1M.

N/O +12 Vv
<
RLA1 1
L HEADUIGHT
. o SWITCH
IGNITION  ofF
= SWITCH ™ 2 OFF
Iy ON ON
é] c2 O START
4 BI 2 10n
o N/O
6 1N4002 RLA1
2
| 7 555 3 Iozl
IN4002 2[35
EJ +
—
-y 1 r HEADLIGHTS
D3
1N4002 I RLY1 I
ov

A headlight delay timer

Ever parked your car in a dark
spot and had no light to find your
way? This headlight delay timer
will keep your headlights on for
around 40 seconds after you
leave the car, and then turn
them off.

When you turn your car’s
ignition on, diode D1 aliows
current to the relay coill, turning
it on. This closes the N/O
(normally open) relay contacts
RLA1/1 and RLA1/2. When you
turn on your headlights switch,
the RLA1/2 contacts pass current
to the headlights.

If you leave your headlight

/7L7 ETI APRIL 9O
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switch on, turn the ignition off and
get out of the car, the 555 wilibe
triggered because the charge
on C2 now reverses the voltage
on pin 2 of the 555 timer (the
‘trigger’ pin), thus triggering the
555 which then supplles current
to the relay via pin 3 and dlode
D2, holding the relay on.
Capacitor C2 discharges via the
Tk resistor R3. When the 555's
timing period Is completed, some
40-50 seconds Iater, the relay
lets go, opening the two
contacts. The headlights go out
and the 555 timer resets.



Solid state valve distortion

The “fuzz” sound beloved of
guitarists was first produced on
valve amplifiers by driving the
amp into clipping. The valves’
charocteristics then develop that
distinctive, rich harmonic sound.
Solid state amps, when driven
into clipping, produce a different
sound because solid state
devices have different
characteristics in this mode of
operation solid state fuzz is much
harsher because of the mix of
harmonics produced. Valve
amps are said to have a ‘soft
clipping’ characteristic, while solid
state amps are said to have a
*hard clipping’ characteristic.
This circuit can provide the
characteristic ‘soft’ clipping of
valve ampfifiers for a solid state
amp system without the hassie
and expense of installing a valve
stage or stages. The circuit Is
added-in between the guitar
amp system’s pre-amp output
and the power amp’s input.
The circutt empioys an op-amp

with a symmetrical clipper in its
feedback path consisting of a
PNP-NPN pair of transistors.

At low signal levels, the output
is a copy of the input, at the
same level. That is, the stage has
unity gain at low levels. The signal
level increases to a point where
the voltage between the wiper
of RV1 and the output will be
sufficient to turn on Ql on
negative peaks and Q2 on
positive peaks of the waveform.
When this happens, the
feedback is iIncreased because
the 100k resistor in the collector
of Q1 or Q2 (whichever is turned
on) and the transistor's collector-
emitter resistance shunts the 1M
pot (RV1). The greater the
amplitude of the peak, the lower
the turned-on transistors c-e
resistance and the greater the
feedback. In this way, feedback
is progressively applled,
‘softening’ the clipping process.

Input sensitivity for the onset of
clipping Is adjustable between

47u

+ 1
of 10k_}—4 10K 5

—1I—i out

447

lNi——l*

about 150 mV and 10 V.

The clrcuit requires a supply rail
of between 10 and 20 volts. To
avoid having to use split (+/-)
supply ralls, the non-inverting
Input of the 741 op-amp is biased

at hatf the supply rall. If you have
split supply ralls avallable, simply
ground the non-inverting input.
The negative supply rail goes to
pin 4, positive to pin 7. &=L

Contributed by The Apogee Group

Scope Lab ies, which f

tures and di

1d.

trons and accessory tools, proudly sponsors this contest with a
prize given away every month for the best item submitted for
publication in the "Ideas for Experimenters” column — one of the
most consistently popular features in ETI magazine.

Each month we will be giving away & Scope Presentation Tool Kit,
consisting of 8 Scope Soldering lron, 8 Desoldering Tool and various
other tools from Scope all neatly presented in a tough durable tool roll

worth approximately $150.00

RULES

The winning entry will be
Judged by the Editor of ETI
Magazing, whose decision will
be final. No correspondence
can be entered Into regarding
the decision.

The winner will be advised by
telegram. The name of the
winner, together with the
winning idea, will be published
in the next possible issue of ETI
Magazine.

Contestants must enter thetr
names and addresses whera
indicated on each coupon.
Photostats or clearly written
coples will be accepted. You
may send as many entries as
you wish.

This contest Is invalid In
states where locals laws prohibit
entries. Entrants must sign the
declaration on the coupon that
they have read the above rules
and agree to abide by their
conditions.

| Cut and send to: Scope-ET! ‘Idea of the Month’ Contest, |

ET| Magazine, PO Box 227, Waterloo NSW 2017.

| "l agree to the above terms and grant Electronics Today International all
rights to publish my idea/program in ET| Magazine or other publications
produced by it. | declare that the attached idea/program is my own original

| material, that it has not previously been published and that its publication |
does not violate any other copyright.”

| * Breach of copyright is now a criminal offence. |

| Titie of idea/program
| Signature

| Name
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ELECTRONICS

Phase splitiers, power amps and
the constant current source

The blocks described this month are among the most common
you will encounter, particularly in audio equipment. By Jack

Middlehurst.

hase spiitters produce two output

signals that are equal In magnitude

but have opposite phases so that
they can drive push-pull stages. We will be
discussing push-pull stages later, but phase
spiitters can be made using only one active
device so we will describe them here.

Valve phase splitters

To keep costs down, the commonest valve
phase splitter uses a single triode; it is a
derivative of the valve current ampiifier. The
dc coupled circuit Is shown In Figure 9.1. The
voltage at the grid has to be about Vplus/3.
In the ac coupled version shown In Figure 7.2
this voltage Is set by the ratlo of R to Rc and
the characteristics of the valve. The output
Impedance at the anode (A) is Rl but that

Vplus

ouTt

our2

Figure 9.1. Single vailve
phase splitter.

Vplus

ouTt

10n—2u2

G
100k—1M

10n-2u2

Vplus = 250 VR = 10k

VA 190 v
Y6 60 V
ve 85 v
Zin 10 x Rg
Zout) R
Zout2 R/10
GAN 1 0.¢
GAIN 2 09
OIST. <1x
8w >20 kHr

Figure 9.2. An ac coupled phase splitter.

at the cathode (C) Is low, similar to the
output impedance of the cathode follower.
The valve must have good insulation
between the cathode and heater to prevent
hum being Injected into the circuit.

in the dc coupled case, Vc should be
about Vpius/3 and Va should be about twice
Vplus/3. If Vais high and V¢ low, check that
Vg Is about Vplus/3. If it Is not, the problem
is in the previous stage. If Vg is correct, the
valve Is dead. so check the obvious things
such as heater voltage and fllament glow.
if the dc voltages are correct, a signal of 1V
Injected Into the grid circult should produce
an output of about O9V at each of the
outputs. 8

Transistor and FET phase
splitters

Simitar circuits (Figure 9.3) are sometimes
used In transistor equipment. High fidelity
amplifiers use two- or three-transistor phase
splitters which will be dealt with Iater. The dc
voitages for fransistor circuits are the same
proportion of Vplus as for valve circuits. The
blas in the ac coupled versionis provided by
the 100k and 47k resistors.

For FETs, there Is @ minimum source-to-drain
voltage of about 8 to 12V for the circuit to
work properly, so FET clrcults are only used
with a Vplus above 12 V. Since most small
signal FETs have an upper Iimit of 20 to 25
V, the FET circuits are only used at low signal
levels and where high Input impedance Is
essential. As shown In Figure 9.4, their biasing
arrangements are similar to those for valves.
The ac testing of these circuits Is the same
as that for valve clrcuits.

Power amplifiers

The major use of power ampllfiers, in the
frequency range In which we are interested
(that is, audio), Is to provide the drive for




Vplus

ouTY

our2

-
¥ 10-470R

Vplus

Vplus = 250 V
VA 220 v
vse 25 Vv
ve 5-20 v
Yo ov
Zin R x &
Zout ~500k x N1/N2
Eout ~100 x Hs/Hp
GAIN ~1
DIST. 10%
BW 70 Hz-5 WHz

Figure 9.3 Single transistor dc and ac coupled phase splitters.

Flgure 9.6. Single beam tetrode transformer
coupled power amplifier.

Vpius {or Vminus)
——

—-——"—- ouTt Vplus = 20 V R = 1k
D 100n—2u2 vp 17V
. | Vo 3v
10n—100n Vs 6V
Zin 10 x Rg
Zoutl R
o T
GAN 2 0.9
Bw >20 WHz
,-—"—- ouT2

100n--2u2
9 R

Flgure 9.4. An ac coupled FET phase splitter.

Vplus

Vplus = 250 VR = 10k
VA 220 v
ve 4-12 V
Vo ov
Zin RG
Zout 1-10 R
Eout ~100 x Hs/Hp
GAIN ~0.5
DIST, 5%
Bw 70 Hz—5 kHz

Figure 9.5. Single triode RC coupled AF power amplifier.

loudspeakers. Early power amplifiers using
one valve could only produce a few
mlilliwatts, enough to drive sensltive
earphones.

These days the only Iimit on power is the
budget. Since we are restricting ourselves to
single active devices at the moment, we will
deal with high powered push-pull amplifiers
later.

Valve power amplifiers

Single-valve audio power amplifiers are
invariably transformer coupled at their
output and are transformer or RC coupled
at their input. Figure 9.5 shows an RC coupled
triode power amplifier and Figure 9.6 a
transformer coupled beam tetrode power
amp. Sometimes the Input transformer will

have a resisfor ~ Rg - across the secondary
to avoid resonant peaks in the frequency
response.

The output transformer has the anode
current flowing in its primary, so to prevent
saturation of the iron there is an airgap in the
laminations. Because this limits the avallable
primary inductance, the low frequency
response of this type of circult is not
particularly good. Figure 9.7 shows two
different ways in which negative feedback
Is used In later circults In an attempt to
Improve frequency response.

Because the dc resistance of the primary
of the output transformer is only a few Ohms,
Va will be a few volts iess than Vplus. Typlcal
power triodes are the 45 and the 2A3,
afthough the KT66 and K188 are sometimes
found triode connected. The pentode, or
more commonly beam tetrode, can range
from the EL3NG through the 6Vé, 6L6, KT66
and K188 to small transmitting vaives such as
the 807. The screen voitage Is admost atways
equal to Va, except for the 807.

There are many advantages to using these
devices in a push-pull arrangement; and this
will be deait with later under 2-valve active
blocks.

if the cathode vottage Is comrect, the circuit
should function A signal injected at the input
should produce an output. if not, the input
transformer or capacitor Is to be suspected.
Several things can contribute to maximum
power not being achleved. The vaive
emission may be down, the cathode
capacitor may have lost its capacitance, the
Input signal may be Insufficient, or the input
transformer may have a shorted tumn. The first
Is easlly checked by measuring Ve, the
second by measurement or substitution, the
third by measurement, and the fourth by
Isolating the transformer and testing It.

A power amplifier that Is more commonly
used at VHF and UHF, but one that we will
need to know about later, Is the grounded
grid amplifier, shown schematically in Figure
9.8, Because the grld is earthed, there is
excellent screening between the output and
the Input so it's a circult which Is inherently
stable at VHF and UHF.




Phase splitters and power amps | —

Vplus

Vplus

Figure 9.7. Two ways of applying negative feedback to a power amplifier.

Vplus = 100 v

VA 80 v
v¢ ov
ve ~5V
Zin ~B0OR
Zout R
GAIN 2-20 d8
Bw >2 MHz

Flgure 9.8. A grounded grid power amplifier.

The Input Impedance of this ampiifier is only
a few hundred Ohms, so it has to be fed from
a comparatively low impedance source for
optimum power gain. The output impedance
Is that of a typical trlode. For audio use, this
amplifier Is always part of a cascode
ampiffier pair, where its low Input impedance
contributes to the wide bandwidth and
excellent stabllity of the circuit.

Single stage transistor
power amplifiers

Many portable transistor radios use a circuit
like that shown In Figure 9.9, where the
amplifier is transformer coupled at input and
output. As the power level is only a few
hundred milliwatts, the transformers can be
quite small and cheap. There Is direct current
In the output transformer primary, which is
accordingly gapped, resulting In a poor low
frequency response,

A transformer s used at the input to match
the high output Impedance of the driver
stage to the comparatively low input
Impedance of the output stage. Using a
transformer In the design draws minimum
current in the driver stage, and gives longer
battery Iife.

To keep the cost down, no emitter resistor
or capacitor Is used. Blas Is supplled via a
resistor from elither the collector or the
negative (or positive for NPN) fine. V¢ should
be a few volts less than Vbatt; If t is equal,

the transistor is cut off, by elther R being high
or Cap being short circuited.

If Vc is zero, the output transformer Is open
circuited or the transistor has an internal short
clrcult. if Ve is not zero but is less than 10 per
cent of Vbatt, the transistor has been turned
full on by R going low. If the dc voltages are
correct, applying the injector to the Input
transformer should produce output.

IC power amplifiers

Single IC power amplifiers have become
particularty popular for small car radios,
stereograms and cassette players. Because
the output Impedance Is low, they do not
need an output transformer, but feed the
loudspeaker via a large capacttor as shown

R
22k—-100k

CAP,
S
100n~2u

Flgure 8.9. A typical single transistor
power amplifier.

In Figure 9.10.

Single IC power amps range from 250 mW
output (LM2896) to 10 W output (LM383,
TDA2003 and related types), and 2x4 W
stereo output for the LM377 twin amplifier
types. The input of each amplifier Is usualty
fed from a volume control via a coupling
capacttor and biasing resistor. in recent
types, this blasing resistor is simply returned
to earth.

The only dc testing you can do consists of
establishing that the necessary power supply
voltages are on the correct pins, that the
output voltage Is about Vplus/2, and that the
bias voltage, if any, on the input Is correct.
In most cases, If the IC develops a short
clrcult inside, the output voltage will lock at
the positive or negative supply voltage and
blow the fuse. The dc voltage on the
loudspeaker should be zero; otherwise the
output capacitor Is fauity.

if the dc conditlons of the amplifier are
comect, applying the ETI-195 injector (August
‘89 Issue) to the input should produce some
output. if not, the IC is faulty or there is a short
circuit on the output.

The constant current
source

There are many clrcults that only operate
satisfactorily when the current going through
them is constant. Cathode and emitter
followers are simple exampies in which, if the
cathode or emitter resistor is replaced with
a constant current source, the gain
approaches unity and the distortion is
reduced. Any clrcult that generates a high
impedance can act as a constant current
source, so valves, transistors, FETs, and ICs can
all be used In special modes.

Because of their high output impedance,
pentodes are used where a current source
Is needed In valve clrcuits. The clrcult that is
used is shown In Figure 9.11. The voltage on
the screen grid Is regulated to 105 V. Notice
that there Is no bypass on this point, as the
voltage regulator will osclllate If a capacitor
Is connected across |t.

The grid voitage of 64V Is derived from the
regulated voltage and is heavily bypassed.
The cathode voltage rises until the difference
between the grid and cathode voltages sets
the cathode current at 2 mA. Since the
screen current is 0.5 mA, 1.5 mA must flow
in the anode clrcult, independent of the
plate voltage from about 50 to 300 V.

Transistor constant current
source

The comresponding clrcutt for NPN transistors
Is shown In Figure 9.12. The zener diode sets
the base voltage at 56 V, so the emitter
voltage must be 5.0 V. The only way this can
happen Is if the emitter current is 5.0 mA, so
the collector current is approximately 5 mA
independent of Vplus.
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Figure 9.10. Single IC power amplifier. Not much to itl Flgure 9.11. Valve current source, or
constant current source.
Because of the finite base current here, the D o B ¥

collector current Is not exactly equal to the
emitter current, so high gain transistors are
used in this circult to keep the base current
down.

FET constant current
source

Since the gate current of an FET Is negligible,
FETs are often found as constant current
sources where high accuracy is needed. The
circuit In Figure 9.3 is simllar to that of the
transistor, except that the source has to be
at 7.6V to set the current at § mA.
Because N-channel FETs such as the
2N392] have a drain current of about 2.5 mA
for zero gate-to-source voltage, the
constant cument source of Figure 914 is
perhaps the simplest form of constant
current device. The current Is reasonably
constant for any drain voltage above about
3 V. To set a lower value of current, a resistor
Is inserted between source and ground. -

Two-transistor constant
current source

Where high stability is required, the two-
transistor source of Figure 9.15 is used. This
clrcult occurs in many high fidelity power
amplifiers. The 0.6V base-emitter voltage
needed to turn Q2 on Is provided by the.
desired constant current times Re. The
collector-base voltage of @21is held at 0.6 V
by the base-emitter junction of Q1. So the
operating conditions of Q2 are firmly fixed.

Transistor Q1 acts as an emitter follower In
the closed, high gain negative feedback
loop so the constant current through Q1 is
firmly locked by the loop. The current can be
altered by changing Re.

IC constant current source

Constant current sources are much used in
integrated circuits. Because of the ease of
adding an ampiifier and transistor, the circuit
of Figure 9.6 is used. The amplifier forces the
voltage across R to be equal to Vref, so once
Vref and R are known, the current through

3k3 [

V6 T
—
=

1k

+20 Vv

3k2

5v6

Figure 9.12. A transistor
current source.

Figure 9.13. Current source using an FET.

ERRATUM,

PART 5, FIGURE 5.7

There was an unfortunate omission .
in Figure 5.7 In Building Blocks,
Part 5, published in the December
1989 issue. Resistor Rf, between
the bypassed end of the plate load
resistor, Rl, and the supply rail was
not included, nor was point ‘F’
marked. The corrected circuit is

shown here.

10n—1 uF
Il

Vplus

2k2—-100k

ouT

" LL]
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100k—10M




Phase splitters and power ampsd

12.5 mA

2N3921

Figure 9.14. Simple form of FET
current source. Figure 9.15. Two-transistor accurate

R is simply Vref/R Because a high gain  constant current source. You'll

fransistor Is used, the base currentis small, so ~ See this widely used in many

the output current is approximately equalto  @pplications.

Vref/R.
To avoid the base current problem, the
circuit of Figure 9.17 is sometimes used. This . vplus : ‘lﬂ'l‘ler:'tzz}cl:tmnslsror COnstagt
can provide very accurate currents, its main
limitation being the voltage restriction on the B

FET. Both these constant current generators
can be buliit using discrete components.

One considerable advantage of the
constant current source Is that since the veet |
current does not depend on Vplus, the

constant current source is almost immune to [] l
]

any power® supply ripple on Vplus. This
property is made use of In high fidelity
amplifiers as we shall see later. €L

Figure 9.17. IC-FET constant
Contributed by The Apogee Group current source.
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Fairchild SM 290 Satellite Modem

Leading

the world in better

communications

Astronet Cellular Network enbancer

Earth Station

A Provides 15KHZ Hi-Fi audio channel capacity in '

128Kbps data channel

A Mix and match with 7KHZ/64bps channels

A Meets international specifications

A Personal Computer version also available

ANNOUNCING THE 15 KHZ SCOOP

Extraordinary vision and the technical
brilliance to bring great ideas to reality
have always been the hallmark of
Mitsubishi Electric.

From sophisticated electronic
equipment for major city satellite
earth stations, to affordable visual
telephones for the home that transmit
pictures as you speak, Mitsubishi
Electric leads the world in developing
new and better systems and
components for improving
communications.

No wonder so many people are making
the move to Mitsubishi Electric for
products available today to take them
into the world of tomorrow.

Make the move to excellence with
Mitsubishi Electric.

DX-3000 Digital Circuit
Multiplication Equipment

. DCME DX-3000

bt Seme s S i T T

A Variety of chassis configurations available

For further information contact

The Telecommunication Systems Department
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INDUSTRY REV IEW

Australia’s failure to convert technological innovations into entrepreneurial ventures is leading
it to a forecast $10 million trade gap in the IT industry. Trevor Barr, director of the
Australian Electronics Development Centre, reviews government policies designed to shrink

the manufacturing cringe.

INDUSTRY POLICY STOCKTAKE

It’s timely to review some policy
achievements of recent years for
Australia’s information based
industries.

The Hawke information industry
era opened with Barry Jones touting
his lost opportunities thesis. Our
inadequacy was not, according to
Jones, lack of scientific inventiveness,
but failure to convert technological
innovations  into our own
entrepreneurial ventures.

Much of our pioneering scientific
work was great — in radio science, in
microwave technology, in semi-
conductors, and so on, but there were
simply too many technological fish
that got away.

A reborn Jones talked of the
revitalisation of science, and devised
his sunrise industries shopping list.
Naive strategy perhaps, but invaluable
in raising awareness about
fundamental technological reform in
Australia. Indelibly stamped on
national consciousness will be the
Hawke government’s Minister for the
Future’s plea that Australians “must
add value to what they do.”

John Button, one of the longest
serving federal industry ministers,
presented a different policy
perspective to the same broad
problems. Button’s Information
Industry Strategy document of 1989
related IT to debt — a trade gap of $4
million, forecast to reach $10 million
by the early 1990s, essentially due to
the high level of imported computer
hardware.

In this technological-client state
Australia has the world’s principal
players in the computer and
communicatios industry all operating
here. At the heart of the Department
of Industry, Technology and
Commerce’s (DITAC) much maligned
Partnerships For Development
program was Button’s demand that
the information transnationals do
more for Australia, within Australia.
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Button called upon them to regard
their Australian activities as integral to
their overall corporate growth strategy
and global operations — to deepen
their roots in Australia. A trans-
national who signed a Partnerships
agreement committed to achieve,
within seven years:

1. Expenditure on R & D activities
in Australia equivalent to five per cent
of industrial turnover annually,

2. Annual exports of goods or
services equivalent to 50 per cent of
the Partnerships imports into
Australia.

3. An average across all exports
by the seventh year of 70 per cent
local value added content.

Twelve computer Partners signed
in the Program’s first year and gave

Trevor Barr: Will all the dries who can
find a level playing field in international
information markets please stand up.

undertakings to export $1054 per
annum by 1994,

Clearly these policies were a result
of government realisation of specific
problems with the computer industry
in Australia, and recognition that the
Offsets Scheme of 1986 had not
produced sufficient desirable change.

Meanwhile, the equipment side of
Australian  telecommunications
industry had emerged with a
complementary policy.

Button’s Australian
communication equipment industry
plan of 1985 involved reduction in

tariffs most  imported
telecommumcatlons products and
components from 30 per cent to 20
per cent and the target achievement
of $600 — $800 million in exports by
1996. This commendable action plan
also had the right rhetoric — ‘a more
export oriented, internationally
competitive and innovative
communications equipment industry’.
Never before had the industry been
invited to propose feasible Australian
export targets.

How then to assess Senator
Button's DITAC as architects of
national information industry policy?
Plenty of critics, but generally little
praise for a group who at the very least
began to address major structural
problems in this industry. These are
slippery slope approaches, claim the
critics, based on undesirable artificial
stimulants. Will all the dries who can
find a level playing field in
international information markets
please stand up?

The Partnerships plan must be
judged not only in terms of R&D
targets and export goals, but also in
terms of the flow-on effects that will
be generated. One of the major
outcomes is already that the
indigenous printed circuit board
industry has received a major boost
from computer companies wanting to
meet their national targets. What
might well emerge is a significant
printed board subcontractor industry
as a result of this initiative. Some 17
transnational companies are now
working with about 90 local firms and
institutions. Would these targets have
been achieved without the Canberra
initiative?

Given the structural problems in
Australian industry, Button’s DITAC
really had to bite the bullet — and the
proof may be in the pudding for us in
the 1990s. If so, someone might just
say that this mini MITI did a damn
good job. B
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Communication with
New Zealand is best done at
the hotiom of theTasman.

The most efficient way to communicate between New Zealand and Australia is via

a submarine communication link. But the job of making and laying an optical fibre cable
of such length is a major challenge.
That's why tenders for the contract were sought from around the world.
However, in the end it was won by Alcatel TCC in Australia. Which not
only keeps the $100 million contract within our shores, it's also created a new industry.
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because we know how to compete.
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MOBILE COMMUNICATIONS
THE VIEW FROM THE CUSTOMER

BY PETER McBURNEY"*

The iast two years have been
a period of rapld change In
telecommunications policy and
activity In Australla, and more
change Is llkely to occur. In
mobile communications high
levels of Interest have been
generated by the Austel
enquiries Into cellular moblle
communications and public

access second generation
cordless telephone (CT2)
services.

Australia Is not unique in this
regard: moblle communications
Is a global Industry, and the major
players are seeking oppor-
tunities worldwlde.

BIS Shrapnel undertook
Australla’s largest market
research study of moblle

communlications In 1989, Inter-

viewing over 1500 business

users and non-users of varlous

moblle technologles. The survey

was oriented towards user needs

for communications and

examined each of the major

moblle technologles:

¢ Private Moblle Radlo

* Wide Area Paging

¢ Cellular Moblle Radlo

e Second Generation Cordless
Telephones (CT2)

e Land Moblle
Communlications

e Moblle Data Services

Satelllte

Market demand

The demand for mobile
communications in Australia has been
generally under-estimated. A market
study in 1981 indicated a demand for
5000 mobile terminals in both Sydney
and Melbourne. In fact, demand for
the automatic (non-cellular) mobile
service far exceeded these forecasts.
Within a year of commissioning, the
service was being extended, and
planning had commenced for a
cellular replacement system. Market
surveys indicated potential demand
(nationally) to reach 300,000 by
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1995.

Customers were first connected to
the cellular MobileNet system in
January 1987, and there were 21,000
subscribers by the end of March 1988.
The Telecom forecast for 1990 had
risen from 100,000 to 140,000
subscribers. By the end of October
1988, the number of subscribers had
risen to 50,000, and it is believed that
Telecom was predicting a total market
size of 215,000 by 1993.

The number of MobileNet
subscribers passed 100,000 in August
1989, and in September Telecom
announced they now expected the
200,000th subscriber to be enrolled
before mid 1990. Subscriptions are
apparently now growing at a rate of
eight per cent per month (150 per cent
annually).

By the end of 1989, it is believed
that MobileNet had more than 120
base stations nationally, with a
coverage area reaching 72 per cent of
the population.

It is understood that 1989 has
seen MobileNet almost double the
number of base stations in Sydney,
from the 20 in operation at the end
of 1988. To August 1989, Telecom
had invested some A$200 million in
the network, and another $700
million is planned over the next four
years.

Graph 1 compares the
penetration of cellular mobiles per
head of the labour force in Australia
with the same figure for other
countries. Australia is well above the
position we would expect for the
length of time we have had the
service.

One of the reasons for this
exceptional growth is the high
percentage of Australians who
commute to work by car, compared
to workers in European countries.
Cellular phones make this commuting
time more productive. However, this
factor may result in lower per capita
market potential for public access CT2

services in Australia relative to
Europe.
Competition

The graph also casts some light
on a key issue in the debate on cellular
in Australia: should we allow a
competitor to Telecom? Compare the
cellular penetration rates achieved in
France, West Germany and the UK.
All have similar populations and
industrial structures, and launched
their cellular services at roughly the
same time. But the UK, the only one
with a competitive environment, has
seen considerably greater penetration
than either France or West Germany.

Whatever the views of Austel,
Telecom or others regarding a
competitive environment, our survey
results show that cellular users
certainly welcome it. Fifty-four per
cent of ‘Top 200’ companies and
Government organisations were in
favour of a second cellular network,
with only 25 per cent against. (The
remainder were undecided or
expressed no opinion.) For small and
medium size business users of cellular
phones, the support was even
stronger, with 70 per cent in favour.
Just 11 per cent were opposed to the
idea.

We asked our sample of
companies who they thought should
operate a competing cellular network
or networks. The results are
instructive: 68 per cent of small and
medium size companies thought that
the second operator should be a
private Australian-owned firm. Only
four per cent thought that it should be
a foreign firm.

We also asked who should not
operate a second cellular network.
Forty-four per cent said that it should
not be Telecom Australia, and 42 per
cent that it should not be a foreign
owned firm. A common reason for
this view was expressed by one major
corporate MIS manager: “The tele-
communications infrastructure is a
national resource and should be




controlled by Australians”. Clearly,
the potential overseas players will
have to deal with this negative
perception if they are to undertake a
successful entry to the Australian
market.

Opinions of Telecom

From the strong support shown
for a competing cellular service, one
could gain the impression that cellular
phone subscribers are ‘anti-Telecom’.
The survey findings reveal, however,
that while there is a strong feeling, it
is not as great as the figures would
lead one to believe.

Twenty-four per cent of small and
medium businesses are positive or
very positive towards Telecom, while
35 per cent have a neutral opinion
overall. Fifty-three per cent of ‘Top
200’ businesses were positive towards
Telecom. Businesses in regional areas
are more favourably disposed than
those in capital cities.

And opinion of Telecom’s
MobileNet service is more favourable
than opinion of Telecom overall,
especially among subscribers. Small
cellular users are less happy than the
medium-size users with MobileNet.

This is not to say that users have
had no problems with the MobileNet
service. Just over half of small and
medium business users of cellular
phones indicated that they had
experienced a problem; the most
common were congestion, call drop
out, call quality and fade-out. Clearly,
however, users were not laying all the
blame at the door of Telecom.

The survey findings indicate that
a second cellular operator will not
harvest fruit already ripe in taking
market share from Telecom. The
support shown for Telecom and
MobileNet should lead one to
conclude that the battle — if permitted
— will be an interesting one and that
Telecom Mobile will have a strong
base of marketplace loyalty upon
which to defend itself.

The longer term

Because of the rapid pace of
technological development in the
mobile communications field, there is
no doubt that the marketplace is, to
a large extent, technologically driven.
This has resulted in a tendency to view
READER INFO No. 257
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Graph 1: Cellular radio labour force penetration, 1989, in selected’ countries.

the market for mobile communications
products and services as a collection
of separate market places — one for
Private Mobile Radio (PMR), one for
cellular radio, and so on.

These technologies do have the
capacity to serve different user needs
— PMR, for example, permits broad-
casts to all mobiles; and cellular radio
provides automatic interconnection to
the Public Switched Telephone
Network (PSTN). Insofar as the
technologies service different needs,
and insofar as the needs are ranked
differently by different users, we can
speak of separate market places for
each technology.

For some users, it may not matter
which technology is adopted, as their
needs may be satisfied by more than
one solution. The same may soon be
true for other users as technological
developments expand and enhance
the functionalities of each service. For
instance, we take two examples — the
future may enable automatic inter-
connection from PMR terminals to the
PSTN; and virtual closed user groups
(with, for example, broadcasting
abilities, and priority overrides) on
cellular radio networks.

Developments such as these blur,
the distinctions between the different
technologies, and, in the language of

economics, make each a partial
substitute for the others. This trend has
been recognised by the UK Govern-
ment, which, in calling for tenders for
the new Private Communications
Network (PCN) services, did not
permit either of the two existing
cellular operators to tender, but
indicated that they would be allowed
to offer ‘virtual PCN’ services on their
cellular networks.

In short, the separate markets for
the different mobile communications
technologies may be on their way to
becoming one market.

This development has important
and far-reaching implications, both for
existing product and network
providers and for those planning entry
to the market place. The implications
include increasing user sophistication,
and market growth.

With technological development
proceeding at great speed and
markets for existing technologies
maturing, users gain experience and
knowledge of possible and potential
applications and become more
technically sophisticated.

Along with technological
development and user sophistication
comes growth in the market, as more
users find their needs satisfied by a
particular technology, and as users
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find new applications for existing
services. The interconnection of the
PSTN provided by cellular radio
satisfied business needs for whole
categories of customers who had not
previously utilised PMR services.
These needs were sufficiently
important to Australian cellular
subscribers to make them relatively
price insensitive, at least by world

standards.

As markets grow and mature, and

winners will be:

MOBILEBITS

as users increase in sophistication,
providers of equipment and network
services must respond to user needs
and requirements. If they do not, they ¢ dominance of particular vertical or
risk being overtaken by competitors
who will do so. The race is thus
between the ‘Quick and the Dead’.

Two key characteristics of the

* an ability to ensure that new product
and service offerings match user
needs, and thereby find a niche in

horizontal
achieved by adding value to
standard product or service offerings
and tailoring them to specific user

the market place. As markets
mature, the rate of failure of new
products typically increases.

market segments,

segments.

* Peter McBurney is Manager, Information
and Communications Technology Unit,
BIS Shrapnel Pty Ltd.

Potentlal In South-East
Asla

Research by CIT Research,
the international
communications analysts,
released in a report entitled
Mobile Communications
Analysts estimates the total
value of the 1989 mobile
communications market in just
four countries — Australia,
New Zealand, Hong Kong
and Singapore — at US$
750m (equipment and
services). With a population of
only 28m, this is the highest
per capita take-up of mobile
communications equipment
and services anywhere in the
world.

By the end of the 1990s,
CIT projects 1.8m cellular
and/or PCN users in the four
countries, creating annual
revenue of US$1.75b. CIT
says the market potential for
mobile communications is
almost “limitless” in South-
East Asia and the Pacific.

Moblle communications
to service remote rural
areas
[ ——— s 1]

Telecom Australia is
currently testing a
sophisticated new fixed
cellular phone for people that
live in difficult access areas.

The service operates
through Telecom’s MobileNet
which now covers more than
75 per cent of Australia’s
population.

Telecom has already

installed one service in a
timber mill at Putty, 150
kilometres north-west of
Newcastle.

Another unit is being
installed on an isolated farm
in an area known as South
Jerry Plains near Singleton,
also in New South Wales.

The recipients of the latest
service, lan and Susan
Johnson, have two children
aged four and two and live
more than 33 kilometres from
the nearest phone service.

The Johnsons have the
added problem of no mains
electricity — Telecom
technicians are currently
testing solar panels that have
a battery backup to power the
system.

The fixed cellular phone
uses an interface to allow a
mobile transceiver to link with
the standard telephone
network at the nearest
Telecom telephone exchange.

Less pep per POP
E—————— ]
According to a new
193-page research report on
the US market from
consulting firm International
Resource Development Inc,
cellular revenues will continue
to grow throughout the
1990s, although not at the
spectacular rate of the past
five years. Cellular markets
(including sales of equipment
and revenue from subscribers)
are likely to reach $16b at the
end of the century, about four
times the current figure.

The IRD report also predicts
strong growth in paging
services, and in the sales of
conventional two-way radios
(used by law-enforcement
agencies, taxi fleets, etc.), but
sees the strongest growth in
various specialised mobile data
communications systems and
services. The U.S. market for
all types of non-cellular mobile
radio services and equipment
is expected to account for an
additional $16b by the year
2000. Then, as now,
Motorola is expected to be the
dominant U.S. supplier to
most segments of the non-
cellular equipment markets.

Several organisations plan
new satellites to provide
mobile telephony and vehicle-
positioning services, says the
report, which estimates user
spending on satellite-based
mobile equipment and
services as $50m for the U.S.
in 1989, excluding maritime
use.

Bouncing of meteor
tralls
[ e————e—]
One trucking company,
Midwest Coast Transport
(Sioux Falls, SD) is currently
testing a tracking system on
ten of its 600-truck fleet,
using signals bounced off the
reflective trails which meteors
leave as they disintegrate.
(Radio waves of about 30MHz
to 100MHz are reflected back
the best). And unlike
satellites, which can cost $100
million each by the time they

are in orbit, the meteor trails
are free. However, the report
explains that meteor-burst
works better for data
communications than for
voice.

UK PCN licenses
I
Mercury Communications,

British Aerospace and STC
have been granted licenses to
provide mass market mobile
communications systems or
personal communications
networks (PCNs).

Each network is expected to
require an investment of
around $2b, and be in place
by 1992. They would support
cheap, lightweight phones that
could be used to make and
receive calls from virtually
anywhere. The systems are
initially expected to compete
with the current cellular
networks run by Vodaphone,
part of Racal Telecom; and
Cellnet, a BT subsidiary. They
could also pose a threat to
BT’s monopoly of the
ordinary phone service
because customers would be
free to exchange their fixed
phones for mobile phones.

Inmarsat improves land
mobllie coverage
e e ——
Inmarsat will increase its
number of satellite coverage
zones from three to four,
replacing the existing single
Atlantic Ocean coverage with
two regions. Implementation is
expected by the end of 1990.

=0 = L. ———— —  —— _— —
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CoDesign puts cabling
where it belongs

CoDesign offers two advanced and flexible access
flooring systems to handle the cable management
requirements of the automated office of today and
tomorrow.

CABLEFLOOR — A lightweight, low height cable
manager ideal for office refurbishment projects and
existing tenancy situations. Cablefloor has a unique system
of polypropylene support modules providing total
directional flexibility.
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MERO — A fully height adjustable heavy duty access
flooring product available in a range of options to suit
diverse situations, from the most complex computer
installation to the general office. Mero is world renowned
for its superior acoustic and structural qualities.
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A new Labour government initiative to liberalise access to
international satellite systems has left some members of the
industry both in Australia and overseas somewhat

bemused.

AUSTRALIA —
ONE BIG DISH FARM?

Announced in December by Mrs
Ros Kelly, the junior minister in charge
of telecommunications support, the
policy initiative is intended to benefit
private users of international satellite
facilities.

In effect, the Minister has used a
loop-hole in the Telecommunications
Act to introduce competition and
break OTC’s virtual monopoly over
international space facilities and over
the provision of reserved services,
Tncluding private network services.

In future, corporate users
including foreign carriers, will be able
to establish their own private satellite
earth stations to receive and send
private data, voice and video services
to spacecraft owned by Intelsat, the
international satellite cooperative.

The government plans to allow
direct technical access to Intelsat by
providing licences under the Radio-
communications Act, administered by
the Department of Communications.

Additionally, private network
users will be free to establish their own
satellite dishes to gain direct technical
access to other spacecraft beaming
into Australia such as Indonesia’s
Palapa or Statsionar (also known as
Gorizont), one of the
INTERSPUTNIK satellites controlled
by the Soviet Union.

Another element of the new
policy will allow corporate users to
deal with carriers in other countries
who are signatories to the Intelsat
operating agreement “where Australia
has reciprocal access”.

For instance, users would be able
to approach Telecom Corp of NZ or
British Telecom when leasing their
space capacity, to see whether they
could get a better deal than the one
offered by OTC Limited, Australia’s
Intelsat signatory.

10 HUB
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Reciprocal access

The success of this new policy
hinges on the Australian Government
securing “reciprocal access” with other
countries. At this stage, probably no
other country allows a foreign
signatory to establish Intelsat facilities
on their territory, let alone sign up its
own business customers.

It is understood that the Minister
for Trade, Michael Duffy, intervened
at the last moment during Cabinet
deliberations, to insert the clause
requiring “reciprocal” access.

Duffy is in charge of the
negotiations over trade in
telecommunications services at the
Uraguay Round of the General
Agreement on Tariffs and Trade
(GATT). He is probably not eager to
see Australia give away its services
leverage without something in return.

In her December 13 statement,
Kelly said that the new policy would
give corporate users potential cost
savings and technical flexibility, and
encourage them to develop existing
and new international services.

She subsequently sent a letter
outlining the policy to overseas carriers
such as AT&T of the US and British
Telecom. The letter elaborated on her
December statement:

“The government’s new policy
will promote the growth of enhanced
services in Australia by:

® facilitating customers’ access to

international satellite systems;
® encouraging competitive tariffs
and greater  customer
orientation by OTC in the
provision of services;
® attracting overseas customers to
locate their private network
centres in Australia as a
consequence of a more liberal
regulatory regime;
sconfirming the government'’s
commitment to on-going policy
development.”

In this letter, Kelly also
announced that foreign Intelsat
signatories’ would be allowed to
operate private earth stations within
Australia where “Australia had been
granted reciprocal rights of access to
foreign markets.” :

Commenting on this initiative, a
spokesman for Comsat, the US
Intelsat signatory, said: “We have a lot
more to lose if OTC enters the US and
sets up its own earth stations or offers
cheap access to Intelsat than if we
entered the tiny Australian market.”

TV companles to bhenefit

TV companies will be among the
major Australian benefaciaries of this
new policy. Last year, Intelsat relaxed
the arrangements for billing space
capacity for high bandwidth services
such as TV.

An Intelsat spokesman said this
allowed signatories such as Comsat to
deliver global TV events free to poorer
countries in South America, for
example, without these countries
having to pay for half of the space
segment, as is the case usually.

The Australian Government has
turned this billing arrangement on its
head and said customers can now
choose to pay only one signatory,
either OTC or a foreign signatory, for
their space segment.

This, of course, will have
implications for OTC’s capital
investment in Intelsat which is based
on usage. Kelly’s letter touches on this
by saying her Department will
administer the new scheme on a “basis
which provides for the financial
commitment by OTC to Intelsat and
for  Australia’s international
obligations”. It is understood this part
of the scheme has not yet been fully
worked out.

Networks Seven and Nine have
the most to gain from the change in
private earth station policy. These




networks established their own Intelsat
earth stations in Sydney under the
Fraser government and were allowed
to receive international TV and radio
only.

Under this new policy, they will
also be able to send TV programs to
the US or other countries who allow
it, bypassing OTC’s earth station
facilities.

In addition, SBS TV can now use
its own INTERSPUTNIK satellite dish
located at its studio premises to pick
up a daily Russian news feed directly.

Reuters, which has its regional
headquarters in Hong Kong, may also
choose to arrange for its news service
to be received directly in Australia off
the Intelsat Indian Ocean satellite, by
establishing privately-owned satellite
dishes.

Another beneficiary could be a
new Indonesian-based satellite

network, which plans to establish as
many as 4000 Very Small Aperture
Terminals (VSATs) making use of the
Palapa satellite whose footprint covers
all the Asian countries, parts of north
Australia, the People’s Republic of
China, and the Southeast Asian
peninsula.

Established by the Indonesian
firm, PT Citra Sari Makmur, in
cooperation with the telecoms
authority, Perumtel, and Scientific
Atlanta Inc of the US, this network is
offering digital voice, data and direct
video services to customers.

Indeed, Scientific Atlanta, one of
the leading manufacturers of the small
satellite dish market, is now marketing
a Flyaway earth station which works
to Intelsat and can carry one or two
voice circuits.

So long as the Australian
Government prohibits shared use of

earth station facilities and resale of
excess space capacity, few companies
will want to establish their own large,
expensive Intelsat dishes let alone
embark on the construction of private
teleports housing a group of dishes.

OTC’s Business Manager, Brian
Sue San, issued a press statement in
December pointing out that the trend
overseas was away from private
customer premise earth stations in
favour of centrally located installations
such as those currently operated by
OTC.

However, the powerful new
Intelsat VIl satellites may change this.
Positioned over the Pacific by 1992-3
with powerful spot beams, they may
make it attractive for multinational
corporations such as General Motors
or Ford to establish their own private
international satellite facilities. @
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Wollongong’s University is attracting millions of information technology research dollars — a
large proportion from overseas — that may, in the long run, change the face of the city.

WOLLONGONG — BRAVELY
FACING NEW FUTURE

The name Wollongong is
synonymous with the steel works; it
brings to mind pictures of smoke
stacks, GTHO Phase IlI's and Aunty
Jack. The reality, we are led to
believe, is a far cry from the
‘Wollongong the Brave’ image of the
1970s — in fact it is diametrically
opposite.

One blurb for the University
describes it as ‘. . . 80 kilometres from
Sydney within sight of the beautiful
lllawarra coastline . . . It is a modern
cosmopolitan centre with a diverse
economic base which includes
manufacturing, mining, farming and
tourism.” And now high technology.

The University and the vision of
its Vice Chancellor, Ken McKinnon,
are central to the new direction being
offered the region. McKinnon has the
drive to change Wollongong from a
steel based town to an information
technology based town. In public
forums, McKinnon never lets an
opportunity slip. He continually
harangues Telecom to lay fibre optic
cable and make the area a trial site for
fibre in the local telephone loop; his
barely veiled agenda is to have it
included as the essential node in a
NSW multi-function polis.

And the town is supportive. In
effect it has a few options. The steel
making is successful but less and less
labour intensive. In the decade from
the early 1980s there will have been
a reduction in the steelmaking
workforce from 25,000 to about 5000
producing more steel with better
prices. It doesn’t require enormous
foresight to recognise that other major
industries must be introduced.

McKinnon’s view is that because
the University is there, it is sensible for
any new industry to be knowledge-
based — and telecommunications and
information  technology are
knowledge-based by definition.

His vision is not academic; it is a
commercial barrow he is pushing and
with notable success. In recent months
the University’s commercial arm has
attracted millions of research dollars,
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moving it into the big league in terms
of specialist tertiary institutions.

The foundation of the University’s
twin push to information-based
industry and commercialisation was
laid with the corporatisation and
subsequent majority sell-off of NEIS
(National Engineering Information
Services), a leader in electronic data
interchange. NEIS, still based at the
University, is 80 per cent owned by
the State Bank.

From research to profit

The path from research and
consultancy centres within the
University to profitable enterprises is
no accident. Each centre operates on
a commercial basis from the outset.
Each is given a line of credit from the
University which they are expected to
pay back. There are no subsidies —
either for rent, salaries or shared

Vice Chancellor Ken McKinnon:

facilities — encouraging the centres to
look for commercial opportunities.

The commercial operations come
under the umbrella company,
UNIADVICE, which provides
centralised accounting services and
contractual advice. Within that,
however, all the centres are
independently managed with separate
accounting facilities and boards of
management.

Although they operate at arms
length to the University, there is
substantial cross-fertilisation between
the academic curriculum and the
centres.

The Centre for Information
Technology Research (CITR) is one
such centre. Launched formally in
April 1989, it grew out of converging
interests in the University. One was
the technical side through the electrical
and computer engineering
departments and the other, the
regulatory and policy aspects from the
information technology area.

CITR is headed by Dr lan
Reinecke, on secondment from his
role as director of the four-year
Information Technology degree
program,.

Lecturers involved in CITR’s
management training program come
from Wollongong University and the
University of Technology; and it is
expected that the Centre will employ
post-graduate students during
vacation in the R&D areas.

The focus on information
technology through the CITR and
graduate and undergraduate courses,
coupled with success in establishing
commercially viable research centres,
are the ingredients that attracted
substantial funds and R&D facilities
from such giants as Nortel (Canada’s
Northern Telecom), Telecom
Australia, OTC and Telepower (the
aggressive offspring of Computer
Power and OTC).

According to Reinecke, CITR is
looking for opportunities in four key
areas; contract research, primarily in
telecommunications; consulting
activities in the regulatory and policy
area; higher management training;
and R&D management.

“All four of these are happening
at different speeds but they are all
happening,” he said.

Currently CITR has research
contracts with OTC; is negotiating with
Telecom to establish a centre of
expertise in the network area in the
first half of this year; and in the next



The University of Wollongong

two to three months will sign research
agreements with at least two other
high technology companies.

In the regulatory and policy area,
work on the international regulatory
regimes for mobile cellular was carried
out for Telecom. Reinecke is quick to
point out the Centre is not a ‘Think
Tank’ and that all research will be
carried out on a contract basis. He
says that is a decision dictated by
commercial pressures — “We do not
have the luxury of funding from
external bodies as other University
Centres do”.

Higher management training is
undertaken for Telecom only. For
senior to middle managers the course
is typically over three months, mainly
external, and covers accountancy,
marketing, industrial relations, public
relations and deregulation. Although
designed for Telecom, the program
has also served as a bridging course
for the 1991 introduction of a Masters
program in Telecommunications
Policy and Management.

Collaborating with competitors
CITR is managing collaborative,
pre-competitive R&D projects
between members of the Telepower
consortium (of which CITR is one of
17 members). It is, says Reinecke, an
area nobody has handled well. It

involves companies, who in some
circumstances would be competitors,
agreeing to engage in collaborative
research resulting in a competitive
product. The challenge is to aggregate
expertise and resources in the early
stages before you get to product
development.

The Centre is also talking to a
number of companies about
managing a substantial part of R&D
activity where that company doesn’t
have the expertise and may have
difficulty in recruiting top level staff.

In addition, Nortel has located its
own Asia Pacific R&D facility at the
University and will be involved with
CITR in the areas of contract research
and collaborative R&D ventures. The
Nortel laboratory will be directed by
Professor Hugh Bradlow, the
University’s professor of computer
engineering.

Over the next six months, Nortel
has committed to spend $36million
which translates to substantial
technology transfer and, with the
advent of up to 50 software engineers
in that facility alone, a considerable
draw card for attracting post graduate
students to the University.

Telecom Research Laboratories
has elected to establish a branch at the
University. Called the Software
Solutions Centre, it will focus on

intelligent networks and is expected to
employ around 30 software engineers
within two years.

This is big business. If Reinecke’s.
calculations prove correct, CITR will
have a turnover of about $1 million
within the first few years of operation.
The target is $5million “because that
is the point at which it becomes
interesting. If we are not there by the
mid-90s [ will be disappointed.”

Profits will be reinvested in the
Centre — in strategic alliances or
collaborative  relations  with
companies, in joint ventures in the
R&D area, or to fund research

programs.

Given the town’s early stereotype,
it begs the question ‘Why
Wollongong?’

“It is no great mystery when you
look at the objective criteria,” says
Reinecke.

“Any company wasting money
on CBD rental for research hasn’t
done its sums seriously. Wollongong
is accessible to Australia’s major city
and its airport but you don’t pay high
rents.

“The environment with ocean,
mountains and bush is much more
pleasing than a CBD, and for
employees of the R&D centres the
medium price of housing is 30 per
cent less than Sydney.

“The proximity to the University
is something that can’t be
underestimated. The major problem
for R&D organisations is nothing more
complicated than getting  the right
people — they are going to have to
come out of universities and there is
going to be fierce competition for
them.”

Wollongong also has Vice
Chancellor Ken McKinnon, with his
respect for technically based
knowledge, and his understanding of
the commercial realities and the way
in which universities can contribute to
national economic development.

Says McKinnon: “While
Wollongong is still short hand in some
minds for steel and coal, to an
increasing proportion it is becoming
short hand for high quality research
and development in the key
technologies of the future.

“The decisions [by companies] to
locate R&D centres at the University
is validation of this new vision of
Wollongong.”

Shelley Spriggs
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EDI IN THE GLOBAL ECONOMY

The impact of electronic data interchange (EDI) on the global economy should not be
underestimated. To realise its potential it is essential that user, service provider and
government undertake their roles in a responsible and effective manner.

BY MARK SELBY *

EDI (electronic data interchange)
is now recognised by enlightened
corporations as a pre-requisite for
effective trading in the global
economy. EDI is enabling corportions
to enter new and distant geographical
markets quickly and at dramatically
lower costs than were possible before.
EDI is also providing these
corporations with an opportunity to
source new materials/finished goods
quickly and effectively from
geographically distant suppliers.

The impact of these opportunities
on global distribution is clear. The
opportunities now emerging for low
cost suppliers wishing to actively
participate in the global economy is
also becoming clear.

These opportunities can only be
realised if potential participants have
access to the global electronic comm-
unications infrastructure that is
emerging. Clearly there are also major
opportunities for telecom service
providers in meeting the needs of the
fast-changing global economy.

The provision of services and the
support and promotion of these
services by national governments
cannot be understated. Some
countries have discovered, for
example, that national legislation may
require amendment due to the impact
of EDI on contract law.

What is EDI?

EDI involves the exchange of
structured data between an application
operating in one company and
another application operating on a
trading partner’s site. There are many
reasons for undertaking this linkage.
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Most activity is being driven by
customers who wish to improve their
efficiency through EDI. The benefits
include inventory reduction and the
reduction of manual rekeying errors.
Research has shown that manual data
entry will incur an average error rate
of 30 per cent — costing a fortune.

A good example of this cost
helped ensure a large electronics
company implemented EDI. The
company in question was advised by
a customer who manufactured
washing machines that a special chip
was required for a new front-loading
washing machine. The order for the

Where overseas trading
relationships do not exist, EDI
provides opportunities for
corporations to penetrate
overseas markets by linking to
new trading partners.

chip was placed and had a multiple
digit product code.

The order was entered into the
supplier's system manually and the
chips were duly supplied on time.
Unfortunately the order processing
clerk made a minor error entering the
product code. The chips however,
passed the customer’s incoming
quality check and the launch of the
machines went ahead with great
success.

The chips supplied did not have
the tolerance of the desired chips and
could not operate at high temperature
or humidity levels.

The following summer a problem
developed. If it was a hot day, the chip
was inclined to malfunction. Rather
than stop the wash, it caused the door
to open resulting in scalding water and

clothes being shot across the floor.
Both companies in question now
use EDI.

Implementation lessons

Organisations that have
implemented EDI have realised that
EDI cannot be considered in isolation
as a communications technology. It
fundamentally affects the way that
companies do business.

Each MIS department needs to
understand what data will be
exchanged and which internal
applications will send and receive
data. As this work commences,
companies invariably discover
significant inefficiencies and realise
that now is a good time to make some
changes, resulting in significant
changes in information technology
strategy; applications are being
replaced and the need for networked
applications being realised.

The changes in trading
relationships are also becoming very
apparent. In some cases a very bullish
approach is being adopted with
companies telling suppliers that they
must trade via EDI. One major retail
organisation in the US, for instance,
has advised all suppliers that a
$ US 2.50 penalty will be applied for
each paper invoice submitted by
suppliers.

It is clear that when implementing
EDI, technical issues account for only
20 per cent of the problem;
management issues for 80 per cent.
If “technology’ is simply thrown at the
problem (ie the lack of EDI) then the
potential benefits of EDI will not be
realised. In fact the inefficiencies that
existed before will simply be
compounded.



There is considerable material
relating to the experience of
organisations implementing EDI; there
is less information concerning the
experiences of EDI value-added
network (VANS) operators. Lessons
learnt by VANS inlcude:

Cost

Considerable investment is
required to build a VAN. The actual
cost will depend upon the time scale
and nature of the service. Having built
the service, further significant costs will
be incurred educating potential clients
as to the benefits of EDI and of your
service differentiation.

As competition has mounted in
some countries so VANS have often
resorted to uneconomical price-
cutting. In some cases this strategy has
devalued the services and impaired
the range of services made available
to the market.

Returns

Do not anticipate achieving break-
even point for five years. The exact
time will depend upon local market
maturity, quality of service,
competition and management
effectiveness.

Initial revenue streams will result
from customer joining fees, consulting
services and software links to the
VANS. Revenue from EDI traffic
across the VANS will take several
years to exceed the revenue from
joining fees.

VANS operators must pay
particular  attention to the
management and targetting of their
sales — to focus on getting companies
to join VANS is fine but must not be
undertaken to the exclusion of
building traffic volumes. There are
examples of companies that have not
sent one real (ie ‘live’) ED] message
two years after joining.

Openness

The heady days of building
proprietory VANS or using
proprietory connection methods have
gone. It was a superb strategy 10 years
ago but the world has moved on.
Internationally recognised standards
administered by independent
standards bodies should be used
where possible.

international trends

ED! implementation is growing at
different rates in Asia, Europe and the
USA.

In Japan there is extensive use of

EDI but a proliferation of corporate-
specific standards. Elsewhere in Asia,
growth in activity has been slower but
international standards are being
adopted.

In the USA there is a very high
level of activity, driven initially by
distribution, retail and automotive
industries. National standards are
migrating, slowly, to international
standards but this migration is causing
some pain to smaller organisations
that have invested in US standards
implementations to date.

Europe is seeing considerable
growth due, in many cases, to the
requirements/opportunities presented
by the 1992 single market initiatives.

Revenue from EDI traffic across
VANS wil take some years to
exceed Joining fees; some
companies have not sent on ‘live’

" EDI messages for two years.

Most EDI activity in Europe is currently
taking place in the UK (approximately
2500 companies) due largely to
government policy.

The UK government did two
significant things to create the right
environment for EDI — deregulation
and promotion.

By deregulating telecoms and
establishing a relatively straight
forward process for organisations to
obtain VANS operating licences the
market was opened for competition.
Today there are over 30 VANS
licence-holders in the UK.

To encourage the use of EDl and
these services a large promotion and
education program was launched,
called VANGUARD.

At present we are seeing a varity
of legislative and regulatory moves
across Europe by member states.

Germany, Denmark, and The
Netherlands have been particularly
active in creating an open
environment. The European

Commission is very keen to establish
the liberalisation of VANS throughout
the community in order to facilitate
ease of cross-border trading. At
present, however, the emphasis of
member states on national
environments and facilities is far
greater than that on the pan-European
environment.

This has caused concern in the
European Commission and the
resulting recommendations have, in
turn, generated some considerable

debate regarding the encroachment of
national sovereignty in liberalisation
policies. Article 90 of the Treaty of
Rome which allows the Commission
to curb public monopolies without the
permission of individual governments
is now figuring in this debate.

Rather than limiting themselves to
the regulatory process, the
Commission is also extremely active
in understanding the needs of
European companies and providing
financial support to several EDI
activities within the Community.

Most of the major manufacturing
companies in Europe have major
plants and key trading partners spread
across several countries. It is essential
that this multi-national structure
continue, taking advantage of local
skills and capabilities in an efficient and
cost-effective manner. EDI provides
an important tool to facilitate this
improved efficiency.

While some VANS already offer
a pan-European service today there is
a growing demand from European
companies for more service providers
and greater OSI compliance.

The global economy

The emergence of global EDI has
resulted in many organisations
recognising the opportunities for
greater remote sourcing. To date there
have been many complications in
trading with a supplier in another
country or continent.

With EDI, companies are realising
that the location or trading partners
becomes less relevant. By building
delivery times into production
schedules the human skills in distant
geographies can utilise global
electronic communications to work
“alongside’ trading partners. Time to
market for new products can be
reduced, better responses to local
market needs can be achieved and
better utilisation of technological
advances can be achieved.

Where overseas trading
relationships do not exist, EDI
provides opportunities for
corporations to penetrate overseas
markets by linking to new trading
partners.

None of the above can happen,
however, if a country or company
does not have access to the global EDI
communications infrastructure. Any
country that is currently dependent on
manufactured export trade risks being

Continued on page 18
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Continued from page 15

bypassed in the future if it cannot
communicate with large overseas
customers via EDI.

The role of governments

As the UK Government has
shown through VANGUARD an
administration can have a profound
impact upon the growth of EDI. The
European Commission is now playing
a very proactive role on a pan-
European basis. Meanwhile the
French Government has made some
significant legislative changes to help

facilitate EDI and the West German
Government has undertaken a
profound liberalisation of its national
communications infrastructure.

To help a country take advantage
of EDI a national government may
take one of the following routes:

i) ignore it and risk the gradual demise
of its trade balance with time

ii)make companies aware of this trend
as part of an educational program
iii) actively sponsor EDI initiatives (eg
industry EDI associations)

iv) stimulate EDI usage through

government department EDI
acquisition policies.

It is contended that the
significance of EDI on global trading
is such that no government should
simply ignore it. Rather, the most
appropriate policy for facilitating EDI
activity should be considered and
implemented with the support of
standards and industry associations.

* Mark Selby Is Digital Equipment
Corporation’s EDI manager. He
delivered this paper at the recent
Paclific Telecommunications
Conference (PTC’90) In Hawall.

Motor manufacturers
and finance Industry to
link

Motor manufacturers and
the finance industry are
planning to link up to transmit
the 500,000 wholesale vehicle
invoices sent every year by
motor manufacturers to
finance companies.

The invoices are essentially
orders for stock — dealers
don’t pay for stock, they
finance it, and once the
vehicle has been sold the
finance is repaid.

The electronic invoice has
been mapped into ANSI X.12
but, in keeping with the need
for international standards, the
EDIFACT invoice structure
will be used for the industry.

EDIFACT Board
members named

Twelve members have been
appointed to the
Australia/New Zealand
EDIFACT Board, which was
formed last year.

The Australian Board
members are: Garry
Campbell, Coles Myer; Colin
Hill, Mitsubishi Motors; Les
Jones, Australian Customs;
Philip Constable, DITAC;
Stewart Horwood, Standards
Australia; Jonathon Knight,
Standards Australia.

The New Zealand members
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are: Murdoch Taylor
(Chairman), NZ Customs;
Tony Mort, NZ Customs;
Dennis Ferrier, Standards
Assoc. of New Zealand; Barry
Houston, NZ Product Number
Association; Tony Cranston,
Ministry of Commerce; Neil
Wilson, NZ Trade
Development Board.

WA Govt. to Implement
Supplynet

The WA Government last
year chose Telecom’s
Supplynet to enable
government and its suppliers,
such as stationery or clothing
manufacturers and
distributors, to access up-to-
date information on
government tenders and
contracts.

Supplynet combines a
database service with
electronic trading facilities to
improve the purchasing
process.

Subscribers, both suppliers
and government, can access a
vast amount of detailed
purchasing information. It will
add to the efficiency and
fairness of the tendering
process through better notice
of tenders. Supplynet also
provides messaging facilities
through EDI to enable fast,
efficient ordering of tender
specifications, quote-calling

and electronic trading.

Looking to Improve
freight network with
ED!

Railways of Australia (RoA)
is piloting the use of EDI to
help coordinate its nationwide
network of freight and
passenger railway systems.

Nine million tonnes of
freight was moved around
Australia last year, and this
load is expected to increase
by 15 per cent a year.

The fleet of around 12,000
wagons is reaching its
capacity. RoA hopes to
extend capacity by using EDI
to improve monitoring and
control procedures.

Currently V-Line, Australian
national, Westrail and the
SRA are piloting the use of
EDI to transmit freight rail
information.

Two pilots have been set
up: RoA is trialling Telecom’s
Tradelink in Victoria, SA and
WA; and a Paxus Comnet
network will be piloted
between Sydney and
Melbourne for three months.

The railways may have to
set up two or more networks.
As transport organisations, the
railways have joined
Tradegate and will probably
be a part of the network.
Most will also have to put in

Tradelink because many
suppliers, especially in WA,
are on Tradelink. Telecom’s
Supplynet government supply
and tendering system is being
installed in WA and closely
considered in other states.

Mincom and OTC join
Computer software house
Mincom Pty Ltd and OTC Ltd
are joining forces to provide

EDI facilities for the mining

and large capital intensive
industries — users of
Mincom’s proprietary MIMS
software.

Mincom will build EDI
functionality into its supply
software system. At the same
time there is a marketing
agreement that Mincom will
become onsellers of OTC’s
EDI EDGE software, the
vehicle by which Mincom
supply transactions (eg orders)
will be translated and
transmitted via OTC’s EDI
network.

The timing of this major
upgrade announcement for
the Mincom packaged
software is made more
significant by the fact that the
Australian Defence
Department will soon decide
on a software supplier for its
huge Supply Systems
Redevelopment Project
(SSRP).




DATABASES

It was, I think, TS Eliot who wrote:

“Where is the life we have lost in living?

Where is the living we have lost in knowledge?

And where is the knowledge we have lost in information?”

WHERE IS THE KNOWLEDGE
LOST IN INFORMA‘I‘[QN?

BY STUART CORNER

The  difference  between
knowledge and information is very
clear. The Concise Oxford Dictionary
defines knowledge in terms of human
understanding. Only people can have
knowledge, but information can be
stored in books, on magnetic discs or
tablets of stone.

That definition may now be
dated. Computer people talk about
artificial intelligence and knowledge
based on expert systems, though
philosophically it is still reasonable to
say that the only real knowledge is
what people know.

It is said that the total of human
knowledge is expanding at an almost
exponential rate. If you accept that
only people can have knowledge, this
is clearly not the case. While there
may be more of us than a few
hundred years ago, there is little
indication that our brains are any
better at containing knowledge. What
has increased is the amount of
information we have amassed as the
result of our own creativity and our
attempts to understand the world
around us.

Thanks to technology, that
information is now more accessible.
You could put the entire
Encyclopaedia Britannica on a single
CD Rom, put it in your personal
computer and get information on
anything from Aardvark to Zymotic in
an instant. Massive databases on
mainframe computers can be accessed
from almost any point in the globe and
information extracted on just about
any topic.

However, commercial database
services are not necessarily knowledge
oriented. One information source
might be on one database, but another
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related source of information might be things are

Administratively,

on another. And the searching system
is quite dumb. You have to
communicate with it via complex
command languages. If your interest
is local area networks and you search
on ‘bridges’ it will happily find
information on bridges from Sydney
Harbour to Ethernet.

complex; you have to enter into
agreements with individual database
operators, often pay an upfront
subscription fee, and learn different
and complex sets of commands for
each. This itself is a skill requiring

knowledge which in  many
organisations is vested in a librarian
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DATABASES

who extracts information on request.
The librarian, however, has only
limited knowledge of the discipline in
which they are searching, and so has
only limited ability to judge the value
of any piece of information.

Attempts have been made to
solve these problems with technology;
to embody in computer software a
skilled librarian’s knowledge of
information retrieval systems, so that
people can extract information to
enhance knowledge of their own
disciplines.

At least two such technologies
have been developed into fully
operational commercial systems:
Intelnet (from Telebase Systems in the
US) and [-Net (from Bell Canada).
Both provide an intelligent front end
to a number of different database
systems. Users do not need to learn
different command structures or to
subscribe to the different systems.
They are not yet smart enough to
distinguish between Bridges —
Sydney Harbour and Bridges —
Ethernet, but that will probably come.

Both Intelnet and [-Link are
operated in Australia, Intelnet by OTC
Ltd (which has a 21 per cent share-
holding in Telebase) and I-Net, as I-
link, by Telecom. However the two
organisations have taken different
approaches in using these tech-
nologies to help users turn information
into knowledge.

Intelnet attempts to be all things
to all people: to help philosophers and

physiologists. The other intelligent
database gateway, I-net is used in the
same way in Canada by Bell Canada
which developed the system. But it is
not only used for accessing academic
or commercial information. Public
information booths house terminals
into which you tap your request for
information on news events, products
or whatever.

Anyone can use Intelnet, by
registering on OTC'’s international
packet switched data service, Data
Access, and paying a regular
subscription fee plus connect time and
search charges. Search charges for
commercial databases are variable, so
with the exception of some of the
more costly systems, OTC has set a
common tariff of about $20 per
successful search. Over 850 databases
are accessible via Intelnet.

OTC is also making access to
Intelnet available through its Dialcom
electronic mail service, on a different
tariff structure, and to users of
Transcom, a packaging of various
online services aimed primarily at
customers for its electronic data
interchange (EDI) services.

Telecom has adopted a very
different approach to using the I-Link
technology. Telecom Plus, Telecom’s
value added service division
responsible for I-Link, sees it as just
another tool in providing value added
information services tailored to specific
customers.

Telecom Plus’ philosophy,

according to national manager
business development, Phil Madden,
is to understand the client’s needs and
to develop information systems that
meet those needs. Telecom staff with
knowledge of how the technology
works, aim to configure it to bridge the
gap between knowledge and infor-
mation for that particular customer.
This would mean that instead of 850
databases accessible by I-link there
might be only eight, but eight of
particular relevance to that client. The
way users gained access to that
information would reflect the way they
used the information.

The first, and so far only, example
of its use in this manner is Link, a
system set up in conjunction with the
Law Institute of Victoria. Madden said
Telecom Plus had held discussions
with both accounting bodies in
Australia with a view to setting up a
similar system.

Link (Lawyers Information
Network), set up in mid 1988, uses I-
Link to provide lawyers with an easy
to use common interface to a number
of databases of specific interest to
them. It also provides electronic
messaging services, and information
dissemination facilities for legal bodies
such as the Institute.

It provides access to a limited
number of databases operated by the
Ausinet service, for example the
Financial Review Online. Land Titles
data of Victoria has recently been
added. ®m

DRIFT BETWEEN DATABASES

Suffering from two-terminal
syndrome? If swivelling from one
terminal to another to access
information from different mainframes
(or from different databases on the
same host) which must then be
manually massaged and re-entered to
update the mainframe is a routine
task, then you could do with DRIFT.

A world first, DRIFT is a new
expert system designed by Telecom
Australia for in-house use. It front-
ends a PC, LAN or mini and allows
a user to access disparate systems (on
up to nine mainframes) concurrently.
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It allows the user to overcome the
differences in protocols, database
design, process design and process
presentation.

The software can be tailored to
suit specific organisational needs so
the information sought from each
database is integrated seamlessly and
displayed on one screen. Effectively
'DRIFT is an intelligent go-between
that can perform all the tasks that
might have, until now, been
performed by a human go-between’.

DRIFT was designed by Andrew
Sheppard and Leon Mar, engineers at



Telecom’s system development
branch in Brisbane, and was
subsequently trialled at Telecom’s
Perth South region. It has been
enhanced and refined and is now
being marketed throughout Australia
by Telecom and Memorex Telex, and
internationally through Memorex
Telex.

Says Sheppard: “DRIFT is a
means of integrating all the different
databases from proprietory systems
without changing the systems. It is
possible to create a virtual database
made of all others connected through
software. It is an expert system which
sits on top of a communications tool.”

One application trialled in Perth
was in the maintenance area. When
a customer reports a problem with
their phone service, details are stored
on Telecom’s fault recording system
which runs on a mainframe on the
east coast of Australia.

Before a problem can be fixed,
the customer line must be tested to see
whether the problem lies in the switch,

the cable or the instrument itself.
Testing is done by a minicomputer on
the west coast.

DRIFT allows the tester to access
both computers concurrently and the
results are shown simultaneously on
the one screen.

Under its agreement with
Telecom, Memorex Telex will provide
the global marketing and sales
infrastructure, while Telecom supplies
the intellectual property and technical
skill for DRIFT.

Memorex’s Geoff Burgess,
program manager, DRIFT, can see
applications for the software in almost
every industry. For instance it has
special application in the airline
industry where two or more
mainframes are frequently accessed
for the one task. Caterers must access
the reservations database to ascertain
how many people are travelling on a
particular flight; and the general data
processing mainframe for orders,
budgets and so on. Traditionally that
requires two screens and re-entering

of data to update each. With DRIFT
it can be done on one screen and both
mainframes are automatically
updated.

Similarly, in the insurance
industry, data line utilisation can be
reduced and customer service
improved by employing DRIFT to
retain screens of information on one
client. DRIFT requests the screens of
information from the host and
presents the data on one display. If the
address needs to be changed then
DRIFT prints an appropriate authority
that the customer can sign. Details
correct, DRIFT then places the data
into the respective databases and
closes the transaction.

This potential application would
replace a system of multiple enquiries
to different databases, and delays and
errors in transcribing handwritten
forms from the client.

DRIFT will be particularly useful
where two companies with vendor
specific mainframes have merged
operations. @  Shelley Spriggs
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Buildings that can think for themselves — analyse data they have collected about their own

systems, learn from that, self-diagnose and then correct — promise a 10 per cent saving per year.:

Dumb buildings cannot compete; developers simply must keep up with technology.

| THINK, THEREFORE

BY REBECCA SCOTT

Microchips embedded in jacket
lapels to activate employee security
mechanisms; solar-sensitive com-
puters operating exterior sunscreens
which open and close according to the
weather; and lifts which are sensitive
to body heat — these are just some
of the signs of an intelligent building.

Sci fi? Not at all. These
computerised control functions are
available in today's intelligent
buildings, and they are about to be
overtaken by even more sophisticated
artifical intelligence technologies being
incorporated in the latest plans for
Australian commercial buildings.

Once upon a time, not so long
ago, every office building had a care-
taker — somebody who made sure
the lifts were working, adjusted the air
conditioning, kept an eye on people
coming and going, and generally
looked after the place.

Today, fewer and fewer big office
blocks have a caretaker on site.
Building managers in head offices can
now look after as many as 20
company buildings from a distance,
with the help of increasingly
sophisticated computer monitoring.

It is indeed the era of the
intelligent building. Not only are they
beginning to think for themselves, but
an increasing number now have the
artificial intelligence to analyse
malfunctions and either correct them
on their own (pre-preogrammed)
initiative, or call in the experts. They
can even dial up the building manager
at home and give him or her a
message identifying the fault.

This is the difference between an
intelligent building and a dumb one.
And the critical factor is computer
technology incorporated in the design.
It means that malfunctions with
heating, air conditioning, lifts, power,
security or communications systems
are identified by the computer running
the building — often long before the
human tenants would have
discovered anything was amiss.
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The advantages are obvious.
Tenants are kept happier, and costs
— particularly energy and main-
tenance costs — are kept down. For
example, by building intelligence into
a lighting system, making it sensitive
to body heat, cleaners working at
night no longer need to have whole
floors lit up as they work.

If lifts have an inbuilt heat sensor
they will stop on floors only where the
sensor tells them somebody is waiting.

Developers wlll be forced to bulld
Intelligent bulldings within the
next decade or they won’t be
able to lease thelr floorspace.

If somebody has pressed the button
and then taken the stairs, the lift won't
stop. On the basis of experience,
intelligent lifts can also recognise peak
times for journeys up, and journeys
down, and be there waiting, even
before the body heat sensor gives
them the message.

Microchip technology —
replacing the plastic staff identity cards
— can ensure company security is
maintained. The microchips —
attached to an individual's jacket or
blouse and bearing a personal
signature — can be tracked by the
central computer so that a record of
each employee’s movements is
logged. It will allow after-hours access.
In the case of any security breach, the
records of the previous month, or
even the previous year, can be
checked to see who was in that high
security room and at what time.

If an employee without the proper
security clearance tries to enter a
restricted zone, the microchip alerts
central control. In the case of a fire or
an earthquake the system can respond
by opening all exterior doors to
provide escape routes. In the case of
a security breach, it can seal the
building off from the outside.

It might sound like big brother, but
industrial espionage and theft (of ideas
in particular) can be costly. Effective
security systems can save a firm losing

valuable research to a competitor.
Microchip-based systems can also
discourage security breaches because
people know they are being
electronically tracked. Individual
microchips can be barred via the
central control point at any time, thus
denying access to employees who
have quit or been sacked, but who
have retained their security chip.

It is expected that within five
years, phones and faxes will be
routinely linked to video systems — as
with video conferencing. Dependent
on ISDN (integrated services digital
network) it will mean that voice,
image, data and text can come down
the same line and people will be able
to see who they are talking to. When
that sort of technology comes about
there will be video screens wherever
there is a phone — so flexibility of
cabling within buildings will become
even more important.

The technology to build these
sorts of facilities into new buildings is
already available. Some have
incorporated certain aspects of
intelligence. But few yet have fully
integrated systems.

Raymond Fairs, of Digital D-Sign
and a member of the intelligent
Building Forum, believes developers
will be forced to build intelligent
buildings within the next decade, or
they won’t be able to lease their
floorspace.

As business technology advances,
he stresses the need for buildings
which are able to cope with change.
For example, they must have flexible
partitioning, the facility to be able to
plug phones, faxes and personal
computers in anywhere, the ability to
control air flow on a personal level and
to modify the lighting to suit
individuals. He also says there will
need to be shared PABX facilities
based in the building, so tenants can
simply plug their phones in and
unplug them — rather than having to
drill holes in the floor to install their
own PABX and then rip it out when
they leave.



Michael McMahon, special
projects manager for Concrete
Constructions, says Canberra’s
Parliament House is one of the most
intelligent buildings in Australia.

It has more services in it than any
other building you can think of, from
standard things like air conditioning
and lifts, through to document
movement systems, waste removal,
internal communications and data
communications.

It has self-diagnostic lifts which
seek help even before the passengers,
or those waiting, know anything is
wrong.

It has centralised shutes for waste
collection. Unwanted documents are
channelled down these shutes into the
basement where they are auto-
matically shredded, sucked into a
hopper and onto a conveyor belt
which runs into a baling machine. The
waste paper is baled up and carted
away — untouched by human hands
from the time it goes into the shute to
the time it is loaded onto the truck.

And it has sun-detector blind
systems which open and close to
shade according to the level of
sunlight.

But, he says, for all that,
Parliament House is still a relatively
dumb building. “An intelligent building
is one that can think for itself. That is,
analyse the data fed into it about its
own systems and, in analysing, learn
from that and move into the self
diagnostic mode to correct faults.

1AM...A BUILDING

“It should keep an historical
record so that it can do value manage-
ment of the various components and
learn by the experience.”

According to Kevin Laurence-
Bade, managing director of Midac
Technologies, buildings such as
Sydney’s Grosvenor Place, the
Coopers and Lybrand tower, the new
IBM building at Pennant Hills and
Canberra’s Parliament House, are the
most sophisticated we have built to
date. Grosvenor Place, for example,
has an energy management system
which makes sophisticated use of solar
power to save on energy bills.

“It will try and predict the energy
usage using a set program to do that.
It will ask itself what time of the year
it is and make a prediction on that
basis about the amount of cooling
energy needed for the following day.

“When it has to use electricity, it
uses off-peak power. And it has a
special solar powered ice storage
system.

“The computer in that building
decides whether or not the outside air
should be used for cooling. It will
therefore feed outside air in, rather
than use heaps of power to feed in
cool air. It will also work out when is
the coolest time of the night to flush
the building out with cool air.”

But Laurence-Bade says today’s
architects and planners are looking at
a higher level of smart buildings than
those so far constructed. Until now,
intelligence systems have been

working within set parameters and
have been limited by the need to alert
an operator.

“True artifical intelligence will
highlight new areas where change is
taking place, and where the
parameters themselves should be
altered, so the building operates more
efficiently in energy consumption and
in detecting malfunction,” he says.

Intelligent buildings, naturally,
cost more than dumb ones. But the
initial outlay can save millions of
dollars over the life of the building in
maintenance and energy costs. Those
in the industry believe that a good
energy management system should be
able to achieve a 10 per cent saving
on a five year old building.

According to those working to
encourage the use of intelligence in
buildings, Australia is ahead of the
United States in its acceptance of the
technology. “The incidence of
computerised buildings in Australia on
a per capita basis is much higher than
in America. For buildings of ten
storeys and more it is common here
to have computerised control,” said
Laurence-Bade. “But in the USA such
technology is built into a minority of
buildings, even high rise.”

And according to Raymond Fairs,
the acceptance of intelligent buildings
is something developers will resist at
their peril. If they don’t keep up with
the technology they won't sell the
floorspace. Dumb buildings, he says,
won'’t compete. B

The high cost of generating power, and pressures to spread consumer demand more evenly, are
forcing electric utilities to examine alternative technologies to monitor and control use. One way is

over the phone.

ELECTRICITY . . . PHONE HOME

Death and taxes aside, the most
enduring certainties of our lives are
telephone and power bills. To date,
telecommunications bills are the only
element of the quartet consumers
have any degree of control over —

you can choose to call off-peak and
get more value for money.

But perhaps not for long. Some
power utilities in Australia and in other
parts of the world are looking to
introduce that degree of choice into

electricity usage. Consumer choice
may not be their prime motivation in
introducing so-called time of use
(TOU) tariffs, but it is a welcome by-
product.

What is more, the technology
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essential to that service will provide
other spin-offs. It may even prove to
be the first push to widespread
acceptance of the ‘smart house’ — an
electronic house that does everything
but wash its own windows.

As the Home Automation
Technology Directory puts it “These
revolutionary new homes represent
the most dramatic change in housing

since the advent of indoor
plumbing ... In the 1990s,
semiconductors will enter the wiring of
homes . . . devices and appliances
will contain semiconductors that will
enable them to communicate with the
network, with each other and with the
outside world.”

The motivation is load control and
remote meter reading. The means is
two-way communication between the
home power meter and the utility’s
control room.

Peaks and troughs

Energy usage is cyclic, with
peaks and troughs. Peak demand
determines the energy authority’s
maximum capacity; the whole
power generation and transmission
structure is based on meeting that
peak. If demand is considerably lower
for a large proportion of the time,
resources are wasted.

The challenge facing utilities is to
efficiently reposition the growing peak-
hour demand so the expense of
additional power stations can be
deferred. An obvious solution is to

encourage consumers to use electricity
during off-peak periods — hence
TOU tariffs.

Real-time feedback from the
consumers’ premises back to the
control room will also supply
information on energy consumption
and status. That data is important for
surveys of energy use and instant
recognition of power failures, but will
also reap huge savings through
remote meter reading. Data can be fed
back to the central computer on
request and fed directly into the
utility’s billing system. Customers can
be billed more frequently, thus
increasing cash flow and reducing
debt.

A new system recently trialled in
Australia and being evaluated in the
US will provide this level of control
over existing telephone lines. Called
EMTEL, it grew out of a security
system originally purchased from the
US but refined in Australia by Alcatel
STC and Telecom.

Its developers maintain that the
telephone line, as opposed to the
power line, is the natural link since it

Intelligent building technology —
the social implications

BY RAYMOND W FAIRS"®

Man once lived and worked on hill
sides because a cave was considered
the most environmentally appropriate
place to dwell. We could have then, as
now, each lived and worked in our
individual caves — but we are by
nature social beings and drawn to
group activities.

Reasons for choosing where we
live and work today have become far
more complex, but the underlying
issues are the same — the most
fundamental issue being the need to
communicate,

The twentieth century has seen
the realisation of technology that, when
implemented in the twenty-first
century, will free people of the
constraints of distance. Thé final result
will be person to person, as distinct
from point to point, communications —
data, voice and visual, irrespective of
relative geographical location.

We build structures to house
groups of people who have some
essential reason for gathering together
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over a period of time. And we prefer
to build near those with whom we have
some common affiliation.

Gravity would infer that we build
outwards (horizontally) at or below
ground level, but, to date, we have built
upwards (vertically). Hence the hub —
the CBD (Created Before
Decentralisation).

Each CBD, as does a sun, soon

y
|
generates a planetary system of
| residential dependencies, with arteries

daily delivering and devolving the
populace to the centre of the solar
system to talk to one another.

The greatest component of intell-
igence being designed into our building
structures today relates directly to
communications — be it person to
person, person to device or device to
device.

These communications infrastruct-
ures have the capacify to remotely
distribute the interacting people and/or
devices and break the constraints that
historically realised the CBD. Place
each integral working group of
corporate decision makers in approp-
riate geographical locations and leave

the individual/group interaction to

technology.
Place the senior executive
corporate decision makers in

appropriate executive suites, where
their kind demand face to face
interaction with their corporate
colleagues, allies or opposition. The
company's commercial processing staff
and/or manufacturing employees may
well be located together or separately,
depending on corporate decisions.

Technology today can contribute
significantly towards decentralising our
workforce; what is now required is the
desire of the social decision makers to
collectively undertake forward planning
to achieve decentralisation.

Our telecommunication carriers
must be seen as essential players in
successfully and cost effectively linking
a distributed network of intelligent
building structures together.

The technology is coming on-line,
but at what annual unit cost and what
unit cost increase?

The responsibility for intelligent
building technology of a given building
is that of the building owners, and, as



is designed for communications signals
while the power line is an extremely
hostile environment for low level data
messages.

EMTEL provides two-way
communications between central
control equipment (CCE) located in
the power authorities’ control room
and energy management terminals
(EMT) installed at consumers’

premises. The EMT, an intelligent
terminal using a microprocessor, is
connected across the telephone line in

such a manner that it doesn’t disturb
normal use of the phone. At the local
exchange a scanner (essentially a rack
of equipment) is installed and, at the
point where the telephone lines enter
the exchange, separate connections
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such, commercial competition will
ensure competitive pricing structures
will prevail re the discrete technology
components. This in turn will tend to
guarantee the proliferation of such
technologies.

There is no such guarantee related
to the price structuring of the public
carriers of information.

The enormous benefits to be
gained by flexible geographic
distribution of our work force should be
obvious to all. Governments must
structure our public information carriers
towards facilitating community needs
from a service and cost perspective.

As buildings are where we gather,
the ramifications as to how we, as a
community, plan, design, construct,
regulate and interconnect such
structures will have immense con-
sequences for urban planning, building
zoning, infrastructure services, transport
and our lifestyle in general.

To achieve an integrated result will
require the interaction of both public
utilities and private companies of a
diverse background in setting guide-
lines, standards and courses of action.

Central control equipment
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The task is long term, but sooner rather
than later is the appropriate timeframe
for action if we are to plan for a
successful integration of intelligent
building technology in the broadest
sense.

A growing number of companies
with a direct interest in intelligent
building technologies and related social
impact have convened a working group
to evaluate these issues.

The Intelligent Building Forum
was established in July, 1989, with the
intention of bringing together building
designers, computing and commun-
ication companies, building owners and
tenants, statutory authorities, and
government instrumentalities to invest-
igate the task of integrating the specialist
efforts of each player into a unified
direction. @

* Raymond Fairs is chairman of The
Intelligent Building Forum and
managing director of Digital D-Sign.
Further information on the Intelligent
Building Forum can be obtained by
writing ¢/- of Level 1, 9 Deane St,
Burwood, NSW 2134.
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EMTEL energy ‘mangement system

are made to the scanner from every
telephone line.

At the other end of the system,
the CCE is connected directly to a host
computer, in reality a message switch.
The host computer continually
communicates with each scanner and
regularly transfers messages to and
from the scanners and the CCE.

The next generation of exchange
equipment, ISDN, will see the
functionality performed by the
scanners built into exchange software.
Until then, however, installation of
scanners at the telephone exchanges
is the main expense which, in
Australia, would be borne by Telecom
and recouped via an ongoing service
charge to the utilities and, ultimately,
the consumers. Therein lies the rub.

The system has been well
received by consumers in the trial area
in Queensland, and there is no
apparent dissatisfaction with the
system from SEQEB, the local utility.
However, the ongoing cost of this
system, compared to one-off initial
investment in a power line or radio
system, appears to be daunting utilities.

According to Telecom’s Gerard
Johnston, the ongoing service charge
will be offset by more efficient
consumption, reduced costs and,
perhaps, increased revenue.

HUB APRIL 25




{(Johnston  quotes Telecom’s
experience of increasing off-peak rates
where revenue increased as people
made more calls at the cheaper rate.)

SEC Victoria recently called for
tenders for a trial system. Rumour has
it that the only systems to make the
short list were power line or radio
based, despite glowing reports from
participants in the EMTEL pilot with
SEQEB. Consumer responses were
gauged through an AGB McNair
survey; and, although somewhat

guarded in his assessment of EMTEL,
SEQEB general manager Keith
Hoffman showed no confidence that
alternative systems will be able to
deliver the same calibre of
enhancements in the future.

“The SEQEB trial [using EMTEL]
clearly demonstrated the willingness of
customers to take advantage of TOU
tariffs, and successful cooperation
between the manufacturer [Alcatel
STC], Telecom and the electric utility
and the technical viability of the
design,” wrote Hoffman in a paper on
the subject.

Hoffman, wearing a dual hat as
both head of SEQEB and a member
of the Australian smart house
association, New Expanding Shelter
Technology (NEST) believes that
getting it right at this stage will pave
the way for the development of, and
easy transition to, the smart houses of
the future.

He wrote: “Manufacturers and
utility engineers, with a background
only in metering and control, are
unlikely to develop the customer-
oriented concepts necessary for the
future. A much more multi-
disciplinary approach is needed,

embracing flexible tariffs;
microprocessor-based hardware and
software; new switchboard concepts;
new home wiring concepts; home-
owner preset or automated appliance
controls; home communications
busses for audio, data and perhaps
video signals; contro!l signalling
internal and external to the home;
customers’ needs and customers’
acceptance of those new concepts.”

Telecom’s Johnston also sees the
power utilities’ new systems as the vital
step to make the smart house concept
a reality.

“It is a strategic direction we see
ourselves moving in. Once you have
a two-way channel operating, the next
step is to provide a terminal in the
home, tie in water and gas, and link
to the banks’ computer. People will be
able to read their bills in dollars and
cents, not merely units of energy, and
authorise payment through electronic
funds transfer.

“If they [utilities] invest in
technology that is not based on
telecommunications there will be
limitations.”

Shelley Spriggs

OFFICE PLANNING USING Al

On trial in Japan now, and expected
to be released in Australia in 1991, is an
expert system which will calculate the office
space required for any organisation, based
on input data on personnel and their
requirements. Fujitsu's OFFICE EXPERT
will eliminate rule-of-thumb and calculated
guesses about whether you can fit into that
new building.

Designed to run on PCs, the software
package combines artificial intelligence (Al)
and computer aided design (CAD) to
automatically generate a floor layout based
on furniture, equipment, and the number
of employees; and a telecommunications
equipment and cabling layout checking
duct capacity and power consumption.

It has four steps:

Space planning and management
which will check the specified floor space
and provide a graphic display, including
the number of employees and space
change for each year.

Zoning planning and management
to ensure each organisation leasing space
in a building is assigned the appropriate
floor based on communications
connections.

Layout planning and management
providing several layouts for furniture and

equipment — back-to-back, all facing the
same direction and hexagonal. The layout
is arranged using Al and can be added to
or modified using CAD. The system
generates and displays a colour perspective
drawing using CAD.

Building facilities planning and
management which checks whether the
building has adequate power capacity and
displays the heat dissipation and floor load
distribution. The system automatically
generates a cabling layout and checks the
duct capacity.

The OFFICE EXPERT then gets
down to the nitty gritty of power and
telecommunications requirements by:
Simulating cabling routes for power
and telecommunications lines, based on
the equipment layout, keeping cabling as
short as possible with no exposed cables.
For telecommunications lines the cable
type (power, coaxial, or optical fibre cable)
can be selected.

CAD provides a diagram where floor
plan, layout of furniture and terminals,
power supply and telecommunications
cabling are included. They are stored in
individual CAD layers and the desired data
can be displayed alone by selecting a layer.
Checking available duct space for

telecommunications and power lines.
Cables for each line are wired in individual
ducts so the system calculates the
percentage of duct space in use and, based
on the calculated percentage, outputs a
message to indicate whether a duct has
available space. The information can also
be displayed on screen by selecting the
appropriate CAD layer.

Checking power capacity to
determine power facilities for each floor are
adequate by comparing the power
supplied to each floor to the total power
consumed by all the office equipment on
that floor. This enables the user to know
the power supply conditions even for
offices in which the floor layout is
frequently changed, and allows the user to
modify the building’s power distribution
board after a floor layout change.
Displaying dissipated heat
distribution from the equipment
installed, taking the possibility of
equipment layout change into
consideration, and thus helping planners
to design the appropriate individual or
overall air conditioning and ventilation
systems.

Future upgrades to the system are
planned and will include lighting layout to
eliminate display reflection, printer noise
consideration, and telecommunications
system design.
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NetWare 386 forum

Novell Inc., has announced
the introduction of NetWare
Remote Management Facility
software and NetWare Name
Service.

NetWare Remote
Management Facility will give
network managers full control
of remote NetWare 386
servers from a centralised
location. NetWare Name
Service allows users a single
point of access to multiple
NetWare servers while offering
network managers simplified
and centralised administration.

Novell’s Remote
Management Facility allows
customers to install, upgrade,
maintain and backup
distributed NetWare 386
servers from remote
workstations. The product
includes distributed server
console software which
enables desktop PCs to
execute console commands
through the NetWare internet
facility or through
asynchronous connections.

Novell's NetWare Name
Service enables users to
access network services
transparently, while
administrators view distributed
resources on a collection of
servers as a single system,
providing them with a more
responsive, manageable
networking environment.
NetWare Name Service runs
under NetWare 386, SFT
NetWare and Advanced
NetWare v2.15.

Novell's Remote
Management Facility and
NetWare Name Service will be
available through Novell
distributors and resellers in the
second quarter, 1990.

READER INFO No. 245

Aldus PageMaker 4.0

Aldus Corporation has
announced a new version of
its desktop publishing
program, Aldus PageMaker
4.0 for the Macintosh. More
than 75 features and
enhancements have been
added to the program.

With Aldus PageMaker 4.0,

users gain superior control
over writing and editing
functions through a new Story
Editor, an alternative text-only
window for significantly faster
word-processing speeds. This
new version also offers more
control for typography,
including an expanded type-
specification dialog box, as
well as inline graphics, a
feature that automatically links
graphics to their
corresponding text as editing
and layout changes occur.

PageMaker 4.0 also
includes a new links
management feature to
accommodate the growing
number of desktop publishers
working within interdependent
production workgroups. Links
management lets users keep
track of changes made to text
or graphics files placed in a
PageMaker layout. It then
offers the option of
automatically updating the
layout with the most recent
version of those files
whenever changes are made
to them at their sources.

Aldus PrePrint supports
Aldus PageMaker 4.0
Aldus Corporation’s Aldus
PrePrint, will support the 4.0
version of Aldus PageMaker.
Aldus PrePrint is designed
to work specifically with files
from Aldus PageMaker 4.0
and PageMaker Colour
Extension, and with individual
TIFF (tag image file format)
files. With PrePrint, customers
can save time and money by
producing quality separations
of entire PageMaker
publications and colour TIFF
images from the desktop.
READER INFO No. 246

New combat radios

The Australian Defence
Force (ADF) has accepted
delivery of the first Australian-
made RAVEN combat radio
from Plessey Australia.

The RAVEN combat studio
system was developed in
conjunction with the major
sub-contractor, Plessey
Defence Systems of the UK.
Several thousand state-of-the-
art RAVEN combat radios are
being produced by Plessey
Australia following the transfer
from Plessey Defence Systems
of manufacturing technology.

The Australian Army, as
the main user of the
equipment, is procuring
RAVEN at a cost of
approximately $400m for itself
and on behalf of the Royal
Australian Navy and the
Royal Australian Air Force. It
will replace a number of
different radios currently being
used by the ADF which are
difficult and expensive to
maintain.

RAVEN is a fully supported
and integrated lightweight
single channel radio system
designed to provide a
communication security and
electronic counter counter-
measures capability on the
modern battlefield.

READER INFO No. 247

Communication
solutions

Gilat Communication
Systems Ltd is Israel’s premier
satellite communications
company and is rapidly
becoming a major vendor of
satellite network systems to
international providers of
satellite network services. Five
of Gilat’s state-of-the-art
products are now available
here in Australia through
Satellite Data Systems (SDS)
of Melbourne.

The five Gilat products now
marketed by SDS include the
U-CORD, DATnet, ACEnet,
USAT & Audio Broadcasting.
U-CORD

The U-CORD (Ultra-
Compact Receiving
Demodulator) is a proprietary
receive-only earth station.

The U-CORD'’s typical
applications include:

* Distribution of financial
information {brokerage
house/bankers)

® News reports to
newspapers and radio
stations

¢ Specialised pricing
network communication
e Weather information
distribution

¢ Database updates.

The U-CORD is ideally
suited to networks with
between 100 and 1500
remote sites communicating
with one central hub.

USAT

USATs (Ultra Small
Aperture Terminal) are an
ideal solution for large
corporations which maintain
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interactive data
communications with
150-5000 remote sites.

USAT applications include
credit card verification,
electronic funds transfer,
automatic teller machine
transactions, travel industry
reservations and ticketing,
electronic mail, remote order
entries, database enquiries
and point-of-sale information.
DATnet

DATnet stands for Data
Acquisition Terminal network.
DATnet is used for
applications where information
has to be gathered to one
central point from hundreds
or even thousands of
scattered points.

Typical applications include
gas pipeline flow control
information, oil production,
pollution data, weather
reports, water installations and
geological survey information.
ACEnet

ACEnet stands for
Asynchronous Data
Communications System for
Small Networks. The ACEnet
network is based on Gilat's U-
CORD product line and has
been developed for use with
small networks (dozens of
remote terminals) with
relatively low data traffic.

Applications include:

¢ SCADA Systems
(Supervisory Control and Data
Acquisition)

¢ Oil Pipes/Gas
Pipes/Water Systems

® Remote Control Systems

¢ Data Collection
(Industrial/Environmental/We-
ather)

» Message Switching

¢ Fax Networks

READER INFO No. 248

LattisNet System 3000
SynOptics Communications,
Inc. (NASDAQ-SNPX) has
announced a new line of
connectivity products designed
to meet the demands of
widespread networking
environments. The new
LattisNet System 300
complements the existing
LattisNet family of connectivity
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products and provides a
sophisticated backplane
designed to support multiple
access methods such as
Token Ring and Ethernet.

The System 3000 product
family includes concentrators
and a variety of host and
retiming modules. It is
targeted at customers with
complex networking
requirements. The system’s
expanding networking
capabilities include higher port
and module density,
integrated bridging and
network management
functions to provide value-
added solutions for these
complex networking
environments. In addition, the
System 3000 provides a
standards-based foundation to
support the increasing
demands for additional
network functionality in the
future.

Working with unshielded
twisted pair, shielded twisted
pair and fiber optic host
modules, LattisNet Model 300
Premises and Model 3030
Department Concentrators
offer IEEE 802.3-compatible
Ethernet at 10 Megabits per
second (Mb/s) in a star
topology. In the future, the
System 300 will be capable of
supporting both Token Ring
and FDDI implementations for
maximum access method
versatility.
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Aussat and TWO
Australia sign new
service

Aussat Pty Ltd today
launched a new audio and
data broadcast service with
the signing of a major contract
with TWO Australia Ltd.

TWO Australia, formerly
Corporate Data Services Ltd
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(CDS), was formed in
December through the merger
of The Wheatley Organisation
and CDS. It holds Multipoint
Distribution (MDS) licences
through which it provides a
tourist information service.

The new Aussat service,
known as OMNICAST, has
been designed to provide a
high quality multi-location
distribution service for
foreground music, in store
audio promotions and
advertising, electronic moving
message displays and can also
be used for computer data
traffic.

TWO Australia, the first
company in Australia to use
this service, has an agreement
with the Venture Stores
Group to provide foreground
music and will use the satellite
to broadcast to 37 of its 78
stores throughout Australia.
The remaining stores will
receive the service through
the narrowcast area service
broadcasts (NAS) provided by
TWO.

READER INFO No. 250

Affordable brouting

Network Solutions has
announced the release of a
new 3Com brouter, an
internetwork product that
provides concurrent network
protocol routing and bridging.

The manufacturer claims
that the BR/2000 can operate
in a number of modes
including: as a protocol-
transparent bridge; as a router
supporting Transmission
Control Protocol/Internet
Protocol (TCP/IP). Open
Systems Interconnect (OSI)
and Xerox Network Systems
(XNS) protocols; or as a
brouter for routing these
protocols and concurrently
bridging all others.
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DO COMPUTERS PLAY

ANY PART IN YOUR LIFE?

NEWS

YOUR COMPUTER brings you all that's
interesting, innovative and inventive in
the microcomputing world — news of
products, plans and politics to keep you
up-to-date with what's going on in this
fast-moving industry.

REVIEWS:

The latest machines and software from
computer manufacturers are reviewed
each month in YOUR COMPUTER.
Keep informed about what's available,
and use our surveys to help you assess
which products are right for you.

TUTORIALS

YOUR COMPUTER'S tutorials include
regular series on such popular subjects
as programming languages and dBase,
probably the biggest-selling database
program of them all. Written by well-

if they do — or if you want to find

out more about them — don't

miss each month’s issue of —

known industry experts like Stewart Fist
and Matt Whelan, they're an invaluable
aid to learning how to make computers
work for you.

PROGRAMS:

YOUR COMPUTER regularly publishes
all kinds of programs written by both pro-
'fessional programmers and readers,
and ranging from games to business
uses, utilities to additions and alterations
to well-known programs.

All YOUR COMPUTER'S articles are
written in everyday English, not com-
puter jargon, so even if you're a beginner
there's something for you in every issue.
And our regular columns on all the popu-
lar brands of microcomputers are
packed with enough information to get
any newcomer straight into the exciting
world of computing.

A magazine for all computer
enthusiasts and users, YOUR
COMPUTER will make you part of
the computing world.
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CONTRACTS AND AGREEMENTS

AMEX implements
XCOM6.2

American Express has
implemented Spectrum
Concepts’ XCOM6.2
information transfer software
throughout its Asian
operations as part of an
overall drive to further
improve its service to its
customers.

A critical aspect of the
American Express operation is
the need to move large files
quickly and efficiently between
different systems which
include MVS and VM main-
frames, AS/400s, S/38s and
Stratus computers. XCOM6.2
allows the exchange of
information between the
organisation’s many different
types of computer systems in
a way that was not previously
possible.

READER INFO No. 252
Unisys network an
airline first

Australian Airlines has
become the first airline in this
country, and one of the few
in the world, to begin
replacing its network of
terminals with intelligent
workstations that support
distributed processing.

The airline plans to
progressively replace its
existing network of 2000
VDUs with a new network
based on Personal
Workstation2 (PW?2) systems
from Unisys. The ultimate
value of the order is expected
to be in the region of $5
million.

Local area networks of

PW2s will be installed at
Australian city offices and
airport terminals around the
country. They will access the
IBM and Unisys host main-
frames via communications
servers running SNA or
UDLC protocols.

The new workstations will
give staff access to any of the
airline’s systems — no matter
on which host it runs — from
a single desktop unit. The
PW2 will also let them run PC
applications such as word
processing and spreadsheets.

READER INFO No. 253

Siemens and IBM
develop 64-million bit
memory chips

Siemens AG, Berlin and
Munich West Germany, and
IBM, Armonk, N.Y. (USA)
have signed an agreement to
jointly develop 64-million-bit
memory chips.

Joint development of the
64-million-bit DRAM
(Dynamic Random Access
Memory) will begin
immediately at Siemens and
IBM. The common activities
will be concentrated at IBM’s
new advanced Semiconductor
Technology Centre in East
Fishkill/New York and use
the resources of both the
Munich facility of Siemens
and the Essex Junction/
Vermont facility of IBM.
Production of the chips will
take place in manufacturing
facilities of the respective
companies.

Each company will share

equally in the development
costs of the multi-year project
and be responsible for its own
personnel.

The goal of the project is to
have a world standard
64-million-bit DRAM ready for
commercial introduction in the
mid-1990s. Work will
concentrate on the chip
design and the process
technology, using the most
sophisticated tools and

materials available.
READER INFO No. 254

Innovative
communications system

Daihatsu Australia has
installed a communications
system developed by Network
Solutions which will allow 200
dealers nationwide to run off
Ethernet, which is leaps and
bounds ahead of the
traditional ordering system
which involved numerous
telephone calls and paper
documents.

The new system will link all
Daihatsu state offices and
dealers onto its central
computer system so that they
can place their orders and
make enquiries directly
through our main computer.

Operating on KERMIT
software, the Daihatsu system
comprises a high-powered
TRW lanloader 2000
controlling unit, coupled with
3COM pair-tamer terminal
servers.

READER INFO No. 255

Commonwealth Banks
on Cablefloor

International communication
between banks won't stop for
housekeeping. So business
went on as usual when the
Commonwealth Bank in
Adelaide installed Cablefloor
in the telex and cables area of
its King William Street
headquarters earlier this year.

Cablefloor is an access
flooring product supplied by
CoDesign.

There were two options for
cable management in the
project.

Cables could have been run
through the false ceiling of the
ground floor main banking
chamber to below where
stand alone workstations in
the section were to be
relocated, or an access floor
could be installed on the first

floor.

But that would have
necessitated drilling through
the slab, causing great
disruption in the chamber
below as workmen using high
ladders installed the cables.

It would also have damaged
the building structure, and
provided a far less flexible
solution to the problem of
cable management.

They opted for 140 square
metres of Cablefloor on the
first floor because, with a
large volume of electronic
equipment on the floor, it was
continually being affected by
change.

Mero’s superior
acoustics

Office interiors supplier,
CoDesign, has won a major
contract to install anhydrite
access flooring throughout the
Australian Broadcasting

Corporation’s new premises at
Ultimo.

The seven-storey building
will house the ABC’s new
radio and orchestra recording
studios.

More than 5000 square
metres of Mero anhydrite
access flooring panels will be
installed by CoDesign.

An access floor was
incorporated in the building
design to accommodate the
masses of cables and services
necessary to operate a
modern building and
recording complex.

The patented Mero Type IV
panel to be supplied in the
project consists of a
sendzimire zinc-coated, die
formed steel pan filled with
non-combustible anhydrite.

The sub structure consists of
pedestals and panels with a
load bearing capacity of 2300
daN per square metre.

READER INFO No. 256

HUB APRIL 31




===

For almost as long as we can
remember men have gone down to the
sea in ships.
| With over two thirds of the carth’s

suirface covered by the great oceans.

I the sea provides a vital link between
countries. It provides also a stage for
one of the world’s most competitive
sporting activities, blue water racing.
=== =1

Fach vear tor the last 43 vears on
Boxing Dav the worlds imestand
tastestocean racers assemble in Svdney
Harbour tor the start of the Svdney o
Hobart Yacht Race

Ihe eves ot the world are upon us
tor this isa true blue waterevent. A test
of shill and endurance tor cresss and
beats alike, contested more otten than

notin treacherous oft-<shore conditions
Constant commumcations between

arganisers and compettors s essentiai
tor both race reporting and the pine
pomt plotting of vacht positions

Fast, rehable transmussion ot
mtormation between the fleetand Race
Control Centre i Hobart ensures not
onlvavailatality of race stanstics o the
national and global medha, but also
Pn\\'ld\‘\.l “satety network T of commun-
wations tor the boats and ther crews

Anctwork knownas “SAHE Y NE)
A communication netwaork transmitting,
vital data that enables onzanisers
to plot accurately any vachts posttion
shouldat ta 1o report en schedule

Workimg i conpunction with the
Crusimg Yacht Club ot Austraha and
AWA Computers, the deselopers of
SAFETY NP Austrahan commun
wations company s ensuring the tast
accurate transmission of this vital
mtormation

Seitec Communication Sy stems

Because ot the absolute rehability 1t
has shown i previeus blue water
classies, multiplening equipment trom
Scrtee was chosen to network the AWA
computersin Svdney and Hobart Indeed.

vy

'\\ (,.‘
\.‘
RGN

| SCITEC |

WITHOUT A SAFETY NET,
THEY'D BE ALL AT SEA.

the Satec communications technology

used i this epic race s simnlar o that
chosen by NASA to transnut mtorma-
tion trom the Vovager and Gahleo deep
space missions to the Goddard Space
Centrean the United States

For race organisers, Satee
cquipment provides an essential hnk

with the competitors
For the cress transmutting their

positions trom pitching ocean racers
somewhere off the coast of Australia,
it provides peace of mind.,

For they know only too well that
without SAFE Y NE L they could
literally be all at ~ea

eNe HPOLE ol apAS ey ropdp)

Scitec Communication Systems lelted (lncorporated in NSW) Sydney (02) 428 9555, MelbOume (03) 690 8622
Canberra (062) 85 1844, Brisbane (07) 371 9122, Perth (09) 324 1599, Adelaide (08) 362 3000,
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As costs come down, more and more companies will install networking systems and,

gradually, standalone workstations will become a thing of the past.

CAD NETWORKING —
THE PATH OF THE FUTURE

BY KESTER CRANSWICK

Computers have made a massive
difference to the way engineers and
architects go about their business. The
power of modern software simplifies
the initial drafting process allowing
changes to drawings to take minutes,
not days.

But even today, many
workstations are still standalone
devices. Files are exchanged on
floppy disk and the fight over who is
next to use the plotter is a feature of
office life. Such an environment is a
thing of the past in the Melbourne
offices of CMPS, a firm of consulting
engineers with 19 offices around
Australia and the Asia-Pacific region.
It has networked on a massive scale,
and is reaping the benefits from the
investment.

Most projects are done on
Autocad software, though CMPS also
has Micro CADAM and Microstation
should customers request it. In
Melbourne, the PC-based hardware is
spread over three floors and has been
installed progressively since- 1986.
Linking it all is a Novell network.

The hardware is about to receive
a substantial upgrade, with 16-bit 386
PCs being assigned to general
engineering applications and brand
new 486 PCs coming in for the CAD
work.

The engineering and CAD users
share the same network, but have
different disk drives to keep their files
separate. There is nothing to stop
users accessing files on either drive.

Two options
When it came to selecting a

network, the options boiled down to
a choice between Novell and 3Com.
“At the time, we could not run
Autocad on a non-dedicated file
server, and we needed to have a file
server that could be used for other
tasks. So we chose Novell,” said Peter
Rebecchi, manager of CAD systems.

“We still run the server in non-
dedicated mode because we do the
housekeeping on it,” said Rebecchi.
This means that CAD users don’t have
to give up a workstation when the
network administrator wants to make
a few changes.

The Novell 2.1 network has thin
Ethernet cabling pushing data around
at 10Mbps over distances up to 300
metres. Each of the 15 workstations
has a Western Digital Ethernet Plus
card installed.

“Qood management Is 70 per
cent of the success of a
network,” says Peter Rebecchi.

When the move to networks
came, the biggest change was in how
people treated their data. “Good
management is 70 per cent of the
success of a network,” claimed
Rebecchi.

There were a number of issues to
decide when setting up the network.
For instance, was the application,
Autocad, to be stored on the server,
or on individual workstations? If stored
on the workstation, would users
download the entire application into
their workstation’s memory? Where
would the many temporary files
generated by Autocad be stored?

In the end, Rebecchi decided to
have the application resident and run

from the server. There is an Autocad
licence for each user and each
workstation is equipped with the
copyright protecting Autocad dongle.

All files are tagged as shareable.
When a workstation boots up, it
identifies itself to the server. The
Autocad batch file changes to the
appropriate directory, containing five
files that must be resident on the
workstation, loads an Autocad
configuration file and calls Autocad
from the server.

Only the code needed for the task
at hand is in the workstation’s
memory. To the workstation, the
server is just the drive where Autocad
is stored.

Temporary files are paged to the
local hard disk, and, according to
Rebecchi, the network is fairly
transparent to everybody.

Perhaps surprisingly, Rebecchi
finds that Autocad on the network
runs about 25 per cent faster than on
a standalone machine, because of
Novell's disk caching abilities. The
only drawback comes with
applications such as Autoshade,
which reads and writes continuously
to the server disk, slowing the
network. Autoshade is run on a
standalone PC.

A number of output devices, such
as an electrostatic plotter, a pen plotter
and sundry printers, are linked to the
network. The electrostatic plotter has
33M RAM for spooling images that
could be up to 5M in size. The
network has eliminated switch boxes
and doesn't frustrate users by making
them wait until the printer has finished
a job.

Storage is the other aspect of

A SHORT MESSAGE ABOUT

BRISTOL RESEARCH COMPUTERS RANGE...
Exceptionally fast 286, 386 and 386/25 machines operating up to 43.5 Mhz Landmark.
Multitude of options inc Super VGA from only $2490 - 18months parts & labour warranty

ALL463-1AME
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networking in a CAD environment.

The server has 300M of storage
in two separate drives amd a second
processor board so both drives can be
accessed concurrently. Rececchi is
planning to introduce a disk subsystem
allowing up to 1.2G of storage. But,
he cautions, too much storage can be
difficult to administer.

Backing up Is vital. A day’s work
might be worth $1m to a client.

Backing up is vital. “A day’s work
might be worth $1m to a client,” said
Rebecchi. The CMPS network has
two 40M tapes streamers, a 150M
streamer and a rigorous backup
procedure. Every day, for a fortnight,
all changed files are backed up. Each
week, a full disk backup is performed.
At the start of the week three, the
cycle starts again, using the oldest
daily backup tapes.

Computer viruses

In a month, some 110M of files
are generated. With the risk posed by
computer viruses, Rebecchi is not

chancing their loss; and backups help
staff who want to go back to versions
of files they did a few days previously.

“It is not infallible, as somebody
might want the file they changed three
weeks ago. But it is pretty good,”
claimed Rebecchi.

Additional complete backups are
made at strategic points in the year,
such as financial year end. Two sets
of backups are archived, one in a
fireproof safe that can resist 1000
degree temperatures for ten hours,
without the plastic inside melting.

To keep track of files, Rebecchi
has developed an on line database
listing of every file in the archives. Built
in a shareware database program,
called PC-File, it records the number
of copies of a drawing, their versions
and where they are archived. “Some
jobs are four to six years old and we

may have 20 versions in the archives,”
said Rebecchi.

The CMPS network is state of the
art as far as networking PCs is
concerned. It is big, sophisticated and
costly.

Networking is often put off
because of the cost and hassle

A SHORT MESSAGE ABOUT THE ALLDATA RANGE

OF HI-TECH QUALITY PRINTERS - FROM ONLY $299
Complete range to suit your particular application. From high /
speed 9 pin, to 24 pin to multi head, draft/letter quality options and more.

4L NATA

ALL DATA AUSTRALIA: 27 RHUR STREET DANDENONG VIC 3175. PH: (03) 794 5799 FAX: (03) 794 0668
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The Power!
The Performance!

BRIST oLl

Bristol Research from Alldata Australia. Powerful 386 Series compatibles that raise the benchmark in

standards for Australian computer technology.

The speed, the power, the economy. Bristol computers are Australian built to meet industry's most
demanding performance requirements regardless of application - be it CAD/CAM/CAE, Desktop Publishing,
or Office management - in single or multi user situations.

Bristol Research — powerful performance, competitive in price.

BRISTOL 386SX BRISTOL 386/25 BRISTOL 386/33
16 Mhz (19.6 Mhz Landmark) 25 Mhz (43.5 Mhz Landmark) tower 33 Mhz (59.2 Mhz Landmark) tower
desktop series, 2 Meg RAM, 0 Wait, series, 4 Meg RAM, 0 Wait, high series, 4 Meg RAM, 0 Wait, high
high speed RAM interleave speed RAM interleave technology, speed RAM interleave technology,
technology, configurable to suit your  configurable to suit your floppy and configurable to suit your floppy and
floppy and hard disk requirements, hard disk requirements, with tactile hard disk requirements, with tactile
with tactile response feedback 101 response feedback 101 key response feedback 101 key
key enhanced keyboard enhanced keyboard. enhanced keyboard
)
FOR MORE INFORMATION ON THE POWERFUL T
BRISTOL 386 SERIES CALL ALLDATA AUSTRALIA %ﬂ N
FOR YOUR NEAREST DEALER dp f’ (’QB
Manufactured and Distributed in Australia by: Q‘-A A M BO%%
N
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LVLILDATA NN iRRaw T, 4
27 RHUR STREET, DANDENONG, VIC. 3175 \gk\ i u*/ 4
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The Printed Word as

never looked so go
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All Data Printers
Printer Shares

crx ao

In true Alldata tradition, here is a top quality line up of some of the finest printers available.
Alldata printers are built to a standard, not just a price. Yet it's comforting to know they're
also probably the most attractively priced as well.

Whatever your needs, there's a quality Alldata printer to suit. Whether it's the budget
priced CPF series, the advanced CPL series or even the multi head line printing CPX Q
series, 10°, 15", 9 or 24 pin, you'll find they're all meticuluosly designed for Qg“
precise and impressive performance.

Before making a decision on your next printer, make sure you
check the Alldata range on performance and price -

we know you'll be pleasantly surprised.

LILILIDATA

ALL DATA AUSTRALIA PTY.LTD.
27 RHUR STREET, DANDENONG VIC. 3175
FHONE: (03)734 6714 FAX: (03) 7940668

CALL FOR YOUR NEAREST DEALER. DEALER ENQUIRIES WELCOME.
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CAD NETWORKING

involved. Not only do networking
cards and software have to be
installed, but the workstation memory
may need to be increased to cope with
the networking software. Against this,
the carrying of disks between
workstations may not seem that
inconvenient for a small company.

But a CAD network need not be
that expensive or memory-hungry.
According to Alan King, managing
director of Systec, budget networking
software can be as good as the
costlier, better known names.

“The main advantage of dearer
systems is performance,” said King.
“But most CAD environments are not
disk intensive. They are CPU
intensive.”

Lantastic is the networking
product he distributes. It can be run
over twisted pair or Ethernet cabling
at 2Mbps, or 10Mbps. And it needs
minimal memory in the workstation
and file server. On the PC, the
networking overhead is just 12KB. On
the server, it is just 40KB. A
forthcoming hardware option will
reduce the server overhead to
nothing.

Cheap and efficlent

Lantastic is not only memory
efficient, it is also cheap, with the
software/hardware costing under
$600 per workstation. Systec also sells
an accessory from J&L Information
Systems that takes care of serial
redirection and allows peripherals
such as plotters to converse with
workstations. This overcomes the only
major limitation of the Lantastic
networking system. King’s view is
endorsed by Martin Jones, general
manager of ACADS, an independent
body looking after the interests of the
CAD community.

“High speed is not necessary,” he
said. “The main use of a network is
to share peripherals and files.”

ACADS holds regular seminars in
most states on networking for the
CAD environment. They feature

independent consultants offering
advice on the best means to network
a CAD environment, with the
emphasis on MS-DOS systems.

But there is more to CAD than
MS-DOS. Many CAD environments
use Unix workstations. Those who
supply them believe they have many
advantages when it comes to
networking.

Jim White, marketing manager of
Engineering Computer sales, has won
many clients over to Unix on the
strength of its networking features.
ECS is also a good example of the
scope of networking. In its Melbourne
office it has a network of Apollo, Sun,
Unisys and Hewlett-Packard Series
300 workstations, linked to IBM and
compatible PCs. All work together,
sharing files and information quite
transparently.

“One of the key things is the
elegance with which Unix operates,”

The CMPS network Is state of the
art as far as networking PCs Is
concerned.

said White. The major attraction is the
ability to share the same files. A user
might have five networked
workstations working on the same
project. “With a DOS-like network, all
they can do is transfer files. With a
Unix network, all workstations can be
looking at a single copy of the file,
stored on a reference workstation,”
White said.

“If it changes, it is immediately
apparent to all workstation users. On
PCs, it is up to a management
procedure to make sure everyone has
the same data.”

Some might argue that
workstations from companies such as
Hewlett-Packard and Sun cost far
more than PCs. White disagrees. An
HP workstation comes with the
networking card and licence included
in the price. Though a base PC may
be cheaper, by the time a screen and
networking are added, it can cost just

]

as much, if not more, he claims.

As yet, Australian users are not
showing as much enthusiasm for
linking their CAD networks into their
office automation networks. Most
prefer to keep them separate. But
some users are splitting the CAD
environments. For instance, Brook
Crompton Betts, a Sydney-based
manufacturer of electrical motors, has
a network of HP workstations running
HP’s ME10 mechanical engineering
package, linked to a PC network 200
metres away which handles the CAM
side of the job.

“We call that distributed
CAD/CAM. Networking allows us to
distribute specialised activities,” said
White. “That wasn’t possible a few
years ago.”

Another dimension to the
networking problem is linking the old
and the new. Many manufacturers
have computerised over a decade or
more and have many incompatible
machines to link.

The solution is either the adoption
of the file transfer standards, such as
IGES, or the writing of bi-directional
file translation packages. For example,
Silcraft, a Melbourne automotive
accessories firm, has GMS software
running on a networked host and
workstation. But it also needs to
exchange data with a ten year old NC
lathing system; and file transfer utility
makes this possible.

Greater integration

The future of networking in a
CAD environment is one of greater
integration and functionality. Wide
area networking, where offices in
different locations are linked, is still in
its infancy. So, too, is the use of digital
links to send files between offices in
different states or countries.

There will always be those firms
that are happy to work in a non-
networked environment. But as costs
come down, this number is going to
dwindle. For users with more than one
workstation, the truism that the
network is the computer is well worth
bearing in mind. &=t

The MAESTRO 2400XR

& 2400 bps full duplex modem for just

bringing you the future Today.

Here's a fully-featured. Hayes compatible 1200

$299 (incl. tax).
This modem uses the LATEST in DSP chip
Set Technology and microprocessor control,

The MAESTRO 2400 ZXR

B P Lt e Lol 4 Speed Version $399 (incl. tax).

Super price on a super V.22/V.22 bis Modem'

Don’t Wait! RING NOW (043) 68 2277 or 68 2278

Maestro Distributors
Calool St. South Kincumber, NSW 2256
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ABC TV VICTORIA

Sonics }\\":i TRAINING COURSE

the magazine for OPPORTUNITY
hands-on music-makers

The ABC Victorian Branch Training School is offering
limited places for a 3weeks full-time training course covering
Basic Electronics and TV Fundamentals. The level is at the
standard of the ABC TV Production Operations 1st Barrier
examination.

A pass at this examination level is the minimum basic
written qualification deemed necessary to be accepted as
a Television Officer (Production Operations) by the ABC.
Applicants forthe above course shouldideally have reached
at least 5th form Maths and Physics pass levels, and have
a demonstrated interest in the arts as associated with
I broadcasting, as this background is considered vital to
follow the course content.

Applicants should apply in writing to * Co-ordinator, TV
Training and Development, ABC TV Studio, 8 Gordon St.,
Elsternwick, 3185 ", enclosing details of age, scholastic
background, and a summary of any relevant technical
operational experience in the TV industry.

Applications should reach the above address not later
than 12/4/90.

ELECTRONIC CAD

PROTEL

¢ EASYTRAX, LOW COST PCB
* AUTOTRAX, PCB WITH SMD

For subscription details, cali (02) 693-6666

¢ SCHEMATIC, WITH PCB INTERFACE $890
* TRAXSTAR CALL
* TRAXVIEW

¢ EVALUATION PACKAGES

¢ OrCAD/SDT Ill, SCHEMATIC/CAPTURE CAD
¢ OrCAD/VST, DIGITAL LOGIC SIMULATOR

¢ OrCAD/PCB, PBC WITH SMD

* OrCAD/MOD, PLD SIMULATION MODELING $950
e OrCAD/PLD, PROGRAMMABLE LOGIC DESIGN $950

PSPICE

¢ ANALOG CIRCUIT SIMULATION $1200
* DELUXE DOS VERSION, WITH OPTIONS $3000

¢ DELUXE VERSION FOR 08/2 $4600

o DELUXE VERSION FOR 0S/2 INCLUDING $6000
NEW DIGITAL LOGIC SIMULATION

o DIGITAL FILE OPTION FOR DOS VERSION $450

* ALSO AVAILABLE FOR MAC, NEC, DEC, SUN CALL

& APOLLO

SPECTRUM

le\ W I“\ ORI

¢ MICRO-CAP 11, ELECTRONIC CIRCUIT ANALYSIS $2150
e MICRO-LOGIC II, ELECTRONIC DRAFTING $1450
& SIMULATION

Technical Imports Australia
PO Box 176 Crows Nest 2065
Tel: (02) 922-6833. Fax: (02) 925-0311
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BECAUSE YOUR DATA IS SO VALUABLE, OUR
DISKS ARE GUARANTEED 100% ERROR FREE

From the leading specialists in data storage comes the
most reliable magnetic storage medium imaginable — the
complete range of TDK 5% and 8% inch floppy disks.

For enquiries:

Mr David Callaghan Mr Gerry Lane Mr Bill Hanson Mr Luciano Centofanti Mr Justin Whitehead
TDK (Australia) Pty Ltd ~ TDK (Australia) Pty Ltd TDK (Australia) Pty Ltd ~ TDK (Australia) Pty Ltd TDK (Australia) Pty Ltd
Unit 14 Ist Floor 8 Guthrie Street 242-244 Glen Osmond Road 328 Albany Highway

39 Herbert Street 33 Park Street Paddington QLD 4065 Fullarton SA 5063 Victoria Park WA 6100

St Leonards NSW 2065 South Melbourne VIC 3205  (07) 368 4128 (08) 79 5844 (09) 362 9336

(02) 437 5100 (03) 699 3544
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With our easy to drive (by use of Function Keys)
PLOAD you can have all prices of all our
products, various quantities with or without
sales tax. PLOAD has family search for QUICK
location of components and products which can
be ordered simply with our order add/print
facility.

Our update facility is available just by sending
back your disk with the disk re-order form
included in the software. The HELP ME text file
can be printed to assist all users of PLOAD.

Automatic Account facilities available to
approved applicants.  READER INFO No. 20

Please send me a FREE 1x360Kb IBM* format PLOAD™
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D Printer Type

RETURN TO: r.q
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Part two of our five-part series by Elmo V Jansz*.

THE BASICS OF
MICROPROCESSORS

B 0 VIICROPROC DR
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3

*Elmo V Jansz is Head of Electrical
Engineering at Hobart Technical College,
Tasmania. He is a professional electronics
engineer with over 15 years experience in
Electronics and Communications
Engineering.

The 6502 contains a number of
internal registers, to enable arithmetic,
logic and control functions to be
performed. Figure 1 shows a
simplified version. This figure is
referred to as a programmer’s model,
as the registers shown are the ones a
programmer normally deals with.

All the registers shown are 8 bits
wide storage locations, with the
exception of the program counter
which is 16 bits wide. Let’s examine
each of these registers in detail.

Accumulator

The accumulator is used for

transferring data to and from memory.

All arithmetic and logic operations
involve the accumulator, in that one
of the numbers involved is held in the
accumulator.

Iindex registers X and Y

These are similar to the
accumulator and can be used for data
transfer. They can provide an index,
which can be added onto a base
address to form a complete address.
This technique is used in reading
information from tables. The index
registers can be incremented and
decremented by one unit, making
them ideal counters in a program
loop.

Program counter

This is a 16-bit register, the only
16-bit one present. The program
counter points to the address which
contains the next byte of the program
to be executed.

The program counter counts
sequentially, unless required to carry
out a branch or a jump.

6502
. N
ACCUMULATOR ADDRESS
8 BITS WIDE BUS
16 BITS WIDE
-7
X-REGISTER Y-REGISTER
8 BITS WIDE 8 BITS WIDE
|
STACK POINTER
8 BITS WIDE
N
P-REGISTER
8 BITS WIDE DATA BUS
8 BITS WIDE
PROGRAM COUNTER
16 BITS WIDE
Figure 1.
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Processor status register

This register is not one in the usual
sense of being a data storage device.
Each bit is a ‘flag’ or a ‘status’ symbol
giving information such as overflow,
carry-out, negative number and so on.
It is primarily used in branch type
operations.

We are now in a position to
understand how the MPU deals with
the machine code programs. The
langugage used by MPUs is machine
code — consisting of groups of hex
numbers. A complete instruction
consists of two parts — an operation
code, called an op-code, and an
operand, or the portion being worked
upon. The op-code is one byte long,
and the operand is one or two bytes
long.

Machine code prgoramming can
be carried out in one of two ways.
a. Using the resident monitor in the
computer

The monitor is a machine code
program stored in ROM which the
computer executes when switched on
or reset. The monitor is capable of
carrying out the following activities:

1. Displaying the contents of a
particular address location or register.

2. Moditying information in R/W
memory via the keyboard.

3. Listing a certain number of
lines of a machine code program on
the VDU.

4. Saving to and loading from a
storage device.

5. Transferring control to the
user’s program.

Using a monitor requires a
programmer to look up an op-code
chart for the MPU and hand assemble
the program. This can turn into a
complicated task with a long program.
b. Using an assembler

The use of an assembler is a more
convenient method of carrying out
machine language programming.

An assembler allows the
programmer to use letter groups or
mnemonics, which are more
meaningful to humans than raw hex
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6502 Instruction Set Summary
numbers. On the negative side, assemblers

An assembler permits the use of
LDA for load accumulator or INX for
increment X-Register, far more
agreeable than straight hex numbers.
Assemblers also permit the use of
labels to define machine addresses
and branch destinations.

In spite of all these features,
assemblers merely make the assembly
process less error prone and easier to
de-bug. The efficiency and ability to
carry out the object task still lies with
the skill of the programmer.

have the disadvantage of occupying
a large amount of memory space —
with a small machine with limited
memory this could be a problem.

Assemblers can be permanently
stored in ROM or stored on disc and
loaded into the computer when
required.

Let us now look at how simple
assembly language programs are
constructed. Let us commence by

examining the instruction set summary
for the 6502.
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The first column gives the
instruction mnemonic, and column
two gives the logical expression. These
are followed by 13 additional columns
that give the op-codes and the various
addressing modes. In very basic terms
the addressing mode gives
information about where the operand
is to be found and how it is to be dealt
with by the MPU. The addressing
modes are labelled Immediate,
Absolute, Zero-Page etc. This is one
of the most difficult concepts to grasp




in learning about MPUs. Hopefully,
we shall overcome the problem by
taking each one in turn and
assembling small programs to
understand how they operate.

We will now write a simple
assembly language program and
examine it in detail. We shall also learn
how the immediate addressing mode
functions.

Suppose it is required to load the
accumulator with $FF and store the
contents of the accumulator at address
location $03DO. A typical assembly
language program should look like
Table 1.

An assembly language program
normally consists of four fields. The
first field is the label field which is like
an address in memory into which the
first byte of the instruction is placed.
The assembler will replace this label
with a hex address when producing
the final object program. In this
program the first byte of the LDA

information about each line of
program. The assembler ignores
information in the comments field in
the assembly process.

Let us now examine the complete
program. Starting at line 1, we have
LDA in the op-code field for load
accumulator. The operand field tells
us that loading is to be carried out in
the immediate mode with hex FF.
Immediate mode is indicated by the #
sign and hex by the $ sign. The
comments field gives a description of
the operation being executed.

The STA in the op-code field of
line 2 indicates that the information in
the accumulator $FF is to be stored in
hex address 03D0. Again, the
comments column gives a description
of the activity involved.

Line 3 ends the program with a
BRK, i.e. a break instruction.

It should be clear by now that in
the immediate mode, information is
loaded directly into a register — in this

Label Field Op-Code Operand Comments Field
Field Field

1. START LDA #$FF Load accumulator
immediately with
$FF

2. STA $03D0 Store accumulator
at address location
$03D0

3. END BRK — End program

Table 1.

instruction will go into the address
bearing the label START.

The op-code field contains the
mnemonic of the source program
instruction. This is the most important
of the four fields and is the one that
must always have some information
in it. The assembler will translate the
mnemonics into binary numbers, i.e.
the ‘0’ and ‘1’ language of the MPU.
If the program is being hand
assembled, then hex digits obtained
from the 6502 instruction chart must
be manually substituted for the
mnemonics.

The next field is the operand field.
This either contains data or the
address from which data is to be
obtained. It also contains information
to the MPU about what addressing
mode is to be used.

The comments field gives

case the accumulator. In other words,
the hex number FF goes directly into
the accumulator.

The same program could have
been written using the X or Y
Registers. You should try to write such
a program yourself. The solution using
the X-Register is as follows.

START LDX #$FF
STX $03D0
BRK

Those who have an assembler for
the 6502 should run these programs
and ensure that they work.

Let us now hand assemble the
above two programs using the 6502
instruction chart. We first locate the
mnemonic LDA. Moving towards the
RHS along the same line, we find
under immediate mode the hex
number A9. This is the machine code
for “load accumulator immediately”.
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Proceeding along the same line,
we find information in the columns
labelled n and #. The n column tells
us that two clock cycles are involved
for this instruction and the # column
indicates that two bytes are involved
— one for the op-code, i.e. A9 and
the other for the data FF.

Let us assume that our program
is to commence at memory address
$8000. The complete machine code
program is as shown below.

8000 A9 FF
8002 DO 03
8004 00

The address of the first byte, i.e.
A9 is $8000, the second byte, i.e. FF
is $8001, the third and fourth bytes
having addresses $8002 and $8003
respectively. This makes the address
of 00 $8004. Notice that the address
at which the information is to be
stored, i.e. 03DO has been reversed
in order. This is the way in which the
6502 is designed. The machine code
program is loaded and runs as follows:

* Switch on the computer. If you
have a disc connected to the machine,
it will be activated and continue to
rotate.

® Press Open Apple — Control
— Reset to stop the disc drive. That
is, holding down the Open Apple and
Control, press Reset.

® Then release Reset, followed by
the other two keys.

e Next, you must enter the
monitor program. Type CALL-151.
You should see the * delimiter
indicating that you are in the monitor.

* Now type
8000: A9 FF (R

8002: Do 03 (R

004: 00
= Return

To run the program, type 8000G.
You should see some information at
the bottom of the screen displaying the
contents of the accumulator, the X-
Register, the P-Register and stack
pointer. Note the accumulator holds
FF, the number we loaded into it at
the beginning of the program.

If our program has run correctly,
we should find FF in address location
03D0. Type 03DO R. The screen
should show 03D0: FF, indicating that
address location 03D0 contains FF
and that the program has run as
expected.
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Labtam Delta Il (model 3000)

The Delta I 3000 is a
high performance, multi-
user, multi-tasking
information system featuring
an Intel 80386 32-bit central
processing unit, on-board
cache, up to 32 Mbyte
RAM, floating point co-
processor options, LAN and
WAN networks, printer
interfaces, and up to 64
asynchronous RS-232-C
channels.

Labtam is currently
developing a version of the
Delta II 3000 featuring Intel’s
new 80486 32-bit central
processing unit. Labtam's
research and development
team, headed by technical
manager Mr. Michael
Podhorodecki, will be
focussing on the Delta II
3000's total system
architecture to optimise disk

I/0, character 1/0, network
throughput, and similar
factors. This version of the
Delta II 3000 is expected to
be released in 1990.

The Delta II 3000 can be
fitted with up to 6 full height
internal data storage devices.
A multiple of hard disks,
each up to 1000 Mbytes is
easily able to accommodate
large databases,
spreadsheets, and other
storage-hungry applications.
Labtam’s integral 150 Mbyte
streaming tape drives or 2.3
Gbyte 8mm cartridge tape
drives facilitate back up and
archiving. For more
information, @ (03}

587 1444, fax (03)
580 5581 Labtram,
41-43 Malcolm Rd.,
Braeside Vic 3195.
READER INFO No. 212

Trackman Statlonary Mouse

Logitech’s TrackMan
features a new, comfortable
shape; small, thumb-
operated ball for controlling
cursor motion; three buttons
for selections; and a
hardware default resolution
of 300 dots per inch.

Serial and bus versions
for IBM PC, XT, AT, PS/2
and compatible systems are
available through dealers at
a suggested retail price of
$250 for the serial version
and $265 for bus.

TrackMan is packaged

with Logitech’s MouseWare
utilities. These utilities
include software for creating
menus for keyboard-based
applications, more than 30
pre-created mouse menus
for most of the popular
applications, and Mouse-2-3,
a mouse shell for increased
Lotus 1-2-3 productivity. For
information contact BJE
Enterprises, 12/124 Rowe
Street, Eastwood, NSW
2122. ® (02) 858 5611,
Fax 858 5610.
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Verbatim diskette
duplicator

Verbatim Australia has
launched a diskette
duplicator, the US-sourced
Mountain SmartCopier.

Based on autoloader
technology, the SmartCopier
has a built-in computer and
30Mb hard disk drive
enabling automatic
duplication of 3.5-inch and
5.25-inch diskettes.

Designed for standalone
applications, it is more
compact than the previous
generation of duplicators and
less expensive. The Smart-
Copier is expected to retail
for less than $10,000.

In principle, the
SmartCopier works in much
the same way as an office
photocopier. Blank disks,
like blank paper, are loaded
into the hopper, the disk to
be copied set at the bottom.

Unlike a photocopier, the
Mountain duplicator can
read the difference between
a good copy and a defective
disk, and will automatically
sort them into Accept and
Reject bins. It also verifies

previously made copies and
quickly formats blank
diskettes. The internal 30Mb
hard disk drive stores master
images for both 3.5-inch and
5.25-inch applications.
Throughput at 360Kb for
a full copy of a completely
full disk with verification is
0.46 sec, 30 sec in fast
format, 24 sec in verification
only and 46 sec in format
with verifications. Further
information from Verbatim
Australia ‘®(02) 437 6477,
READER INFO No. 213




Supports il Braphics Sfandards

*VGA - Viden Bisiiphics
4 EGA ~Enhanced Braphics

* HGC - HerculeS (ifmphics Card
*CBA - Color Graphics Adepier
* MDA - Monochrome Display Adapter

Teco's TX Series

The TX200 series comes
in three models: the TX200,
utilising a 12MHz processor,
the TZ200i with processor
speed of 16MHz, and the
top of the range TX210i,
which features a 16MHz
processor and on-board
VGA.

The design of the Teco-
manufactured motherboard,
includes a floppy disc
controller, video controller,
real time clock, two serial
ports and a parallel port.

The design also allows
the user to run two half-
height 5.25” devices and
two 3.5” devices. Thus, a
unit could be configured to
include a 84Mb hard disk, a
3.5” 1.4Mb floppy disk, a
1.2Mb 5.25” disk and a
tape back-up unit.

Memory expansion
capabilities are supported
with EMS LIM 4.0 built onto
the mother board. The
TX200 series (all supplied
with 1IMb minimum RAM)
will expand up to 8Mb on
the motherboard, and to a
maximum of 16Mb.

Six expansion slots are
provided in the TX200
series, comprising four 16 bit
and two 8 bit slots. Because
the common add-ins are
included on the
motherboard, most users will
only utilise one slot for a
hard disk controller to have

a fully functioning system.

The TX200 series, like all
Teco products, is covered by
a 12 month warranty,
provided nationally by Bell
& Howell.

The retail price of the
new TX200 series ranges
from $2395 for a single
floppy TX200 to $7539 for
a TX210i with 8¢Mb hard
disk, tape back-up unit and
Teco Multiscan monitor.
(Prices include sales tax).
For further information
contact Trevor Taylor, Teco
Australia Pty Ltd, 335-337
Woodpark Road, Smithfield,
NSW, 2164, & (02) 725
1233, Fax (02) 604 9330.
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Ramtron’s Dram

In New York on
November 8, 1989,
Ramtron Australia Limited
announced that its majority-
owned subsidiary Ramtron
Corporation, had completed
the design of two high speed
4-megabit 50 nanosecond
Dynamic Random Access
Memory (DRAM) chips
jointly developed by
Ramtron and NMB
Semiconductor Company, a
subsidiary of Japan’s
Minebea Company and one
of the world’s largest
suppliers of DRAMs.

Commenting on the
announcement, Ross

Lyndon-James, Deputy
Chairman of Ramtron
Australia, said, “Ramtron
has designed the world’s
fastest DRAM with an access
time of 50 billionths of a
second. These are the first
commercial products
resulting from the alliance
formed in 1988 between
Ramtron and NMB to
address the US$9.6b DRAM
market. Assuming a contin-
uation of NMB DRAM sales
at current market penetration
levels, Ramtron will receive
in excess of US$50m in
royalty income over the
four-to-six year life if its
4-megabit DRAM products.”

The 4-megabit DRAMS,
as well as other DRAMs
currently under
development, will be
manufactured at NMB
Semiconductor’s plant in
Tateyama, Japan, and sold
through NMB's existing sales
channels worldwide.

The company also
announced that Ramtron
Corporation had been
awarded US Patent
+4,873,664 titled “Self-
Restoring Ferroelectric
Memory”, bringing to a total
of sixteen the number of
international patents
covering ferroelectric
technology owned by
Ramtron.

According to Richard
Horton, President of
Ramtron Corporation, “This
patent is particularly
important to Ramtron since
it comprehensively describes
the application of one or
more ferroelectric storage
devices to a DRAM-based
memory architecture. In
combination with Ramtron’s
other issued patents,
Ramtron literally has patent
coverage of all significant
methods of applying a
ferroelectric storage device to
a semiconductor-based
memory product.” For
further information contact
Ramtron Australia Ltd.,
Sydney ® (02) 252 4055.
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AST’s Premium 486/25
with Cuplid-32

The Premium 486/25
comes standard with 2Mb of
zero-wait-state memory,
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expandable to 4Mb on the
processor board and a total
of 36Mb maximum system
expansion.

It offers seven expansion
slots, five storage bays,
controller support for three
floppy drive devices, one
parallel and two serial ports.

Its Cupid-32 (Completely
Universal Processor, /O
Design) modular architecture
separates the processor and
memory {components likely
to change as technology
progresses) from the /O
and BIOS located on the
system board.

The Premium 486/25
uses a 25MHz processor
with 8Kb of cache and an
80387-
compatible numeric co-
processor integrated onto the
chip.

Three configurations will
be available, the Model 5,
with a 5.25in. floppy drive
and 2Mb of memory, the
Model 115, with a 5.25in.
drive, 2Mb of memory and
a 110Mb AT-embedded
hard disk and the Model

325 which offers a 5.25in.

floppy drive, 2Mb of
memory and a 320Mb hard
disk with ESDI controller.
Other options are also
available. For information
contact Merelyn Kelly, AST
Research ANZ, Level 3, 178
Pacific Highway, St
Leondards NSW 2065 &
{02) 906 2200.
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SANCOM COMPUTERS

SANCOM

Affordable Excellence

SANCOM lineup of HIGH QUALITY HIGH PERFORMANCE PCs

b ia

HIGH RESOLUTI DR
VGA COLOR GRAPHIC i
HIGH SPEED
VOICE COIL HARD DISK 3

SANCOM 386-25 SANCOM 386 SX SANCOM 286 AT
3SMHz SPEED 25MHz SPEED 16MHz SPEED

Affordable Performance Affordable Compatible Affordable Budget

¢ 25 MH2 0 Wit State " 1M RAM cxpandabre 0 &M T A oy

: ?:\;MR?IZL;;Pandable to 8M « 1.2M Floppy : isz Flop;ypa‘ e (9

o Parallel / serial ports

e Parallel / serial ports o Battery backed clock

® Battery backed clock

o Parallel / serial ports
e Battery backed clock

VG 3 itor ® VGA Card & monitor o VGA Card & monitor
. i :e;affeﬁ)g;‘;g‘w e 101 kel{i ,?3%2‘22}?“ e e 101 keys Keyboard
42M H/D $4290 42M H/D $3530 42M H/D $2950
105M H/D $5040 105M H/D $4280 105M H/D $3700

All Systems include
Microsoft MS-DOS 4.01 with GW-Basic
High resolution 16 bits VGA card 800 x 600
14" COLOR VGA Monitor on Swivel & tilt base
Fast 25/28 mSec 1/1 interleave Voice Coil Hard Disk with 32K Cache
Microsoft Works - Spreadsheet, Word processor, Database & Communication software
Mouse - 3 buttons MS & Mouse System Mouse compatible with Case, Pad & software drivers

12 months SANCOM WARRANTY.

SHOWROOMS & SALES OFFICES (Mon-Fri 9:30am to Spm  Sat 9:30am to 12 noon)

No. 76 Paramatta Road ANNANDALE Tel: 550 2455
Shop F12 Level 1, Wallaceway Center. Endeavour Street CHATSWOOD Tel: 413 2929
Suite 1 10 Woodville Street HURSTVILLE Tel: 579 3377
Shop 15 The Mall. 313 Macquarie Street LIVERPOOL Tel: 602 9088
Shop 146 313 Harris Street PYRMONT Tel: 552 1640
No. 1380 Logan Road. Mount Gravatt BRISBANE Opening  MARCH 1990
SERVICE CENTRE & HEAD OFFICE 43 COSGROVE ROAD ENFIELD N.S.W. 2136
Tel: 02 - 742 5188 Dealer enquiries welcome SALES 742 5455 Fax: 02 - 642 0228
All Prices include SALES TAX Prces & Specification subject to change without notice
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THE ‘BLUE STREAK'

RISC COMPUTER

ELECTRONICS
ETI-16 30

The “Blue Streak’’ RISC computer card. It uses the low-cost VL86C010 from VLSI!
Technology, plus memory controller (MEMC) and I/O controller (I0C) devices with
memory ranging from 1M up to 4M on-board. All you require Is an IBM PC/AT or

close compatible for a terminal. The card plugs in. Software support includes

ANSI C, Fortran and assembler. A board-resident assembly debugger permits

debugging of programs on the RISC itself with download capability on the target system.

This project enables you to explore the
world of RISC technology at minimum cost
— and minimum risk. The system is based
on the VL86C010 Acorn RISC Machine
(ARM) processor from VLSI Technology,
and its companion support chips. This
project would have to be the doyen of
‘technology demonstration’ projects
presented by Energy Control International.
Part 1, by Roger Harrison.

believe this is the first build-it-yourself general RISC computer
project to be described in a popular electronics magazine
anywhere in the world. It has been made available courtesy
of Brisbane-based semiconductor importer/distributor Energy
Control International, which represents VLS| Technology Inc in
Australia. As mentioned in the introduction, it is another of their
‘technology demonstration projects’, a concept devised by
proprietor Ken Curry, which applies to projects designed to
demonstrate the capabilittes of emerging semiconductor
technologies. As RISC technology is currently all the rage, this
project is very timely.
Energy Control International will have the project available in
both kit and built-up form at a cost ranging from $599 to around
$750, depending mainly on the memory configuration. Fully built-

up units will also be available, ranging from about $700 to $950
(ex-tax), again depending mainly on the memory configuration.

But before we get down to the nitty-gritty, let us take a look
at the VL86COIO RISC processor and how a system s
implemented using the support chips designed to work together
with it. Knowing more about the critical devices of the system is
the only way you'll gain an appreciation of how a RISC system
is devised and how the project itself functions.

The VLSI Technology RISC Computer
System

VLS| Technology has a full system solution to the design of a cost-
effective, small computer. This system was designed by Acorn
Computers Ltd of Cambridge. United Kingdom, using the VLS|
Technology Inc CAD system.

What makes this system different is its unique method of
partitioning the four circuits. Instead of designing the circuits around
self-contained functions, this system is partitioned around basic
computer fundamentals such as memory bandwidth, die size of
all four components, and low-cost packaging available today.
Careful attention to these fundamentals has yielded a small
computer system that can bring excellent performance to the
user at low cost.

An examination of the system and its alternate form of
partitioning will highlight the advantages of a top-down design
approach to the entire problem, not just CPU optimisation.

The computer shown in Figure 1is partitioned into four circuits:
the VLB6COIO Acorn RISC Machine (ARM) processor, VL86CTIO
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Risc computer card
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Figure 1. Block dlagram of a RISC system based on the
VL86C010 Acorn RISC Machine (ARM) and its companion
support chips.

Memory Controller (MEMC), VL86C310 Video Controller (VIDC)
and VL84C410 1/0 Controller (IOC). These four clrcuits together
form a full 32-bit microcomputer system with performance in the
five to six milion-instructions-per-second (MIPS) range.

The four parts are available in one 84-pin (processor), and three
68-pin packages (JEDEC Type-B or Plastic-Leaded-Chip-Carrlers,
PLCC) while implementing full 32-bit functions.

Partitioning the system

Traditionally, component designers viewed a computer system
as “centred” on the CPU. The processor was designed in.a vacuum,
without concern for other elements in the system. The CPU was
optimised to be high-performance and then the system designers
found that In order to explolt the performance, they had to resort
to expensive memory systems or cache sub-systems, increasing
the cost dramatically. The CPU made such high demands on the
memory that I/O transactions were not sufficlently served. This
forced the systems designer to Implement ever more complex
I/O sub-systems, yet another addition to cost, complexity, and
decreased reliability. Even today’s most popular personat
computers use plug in cards with on-board memory sub-systems
for video and data communications.

The requirements for a small computer today are very much
different than even a few years ago. Now users expect a small
computer to have capabilities that were only available in
minicomputers. Full colour dispiays at resolutions up to 640 by 480,
real memory of 1 Mbyte, and networking support are common
features demanded by end-users.

The VLS Technology Inc system Is “centred” on the memory,
with each element designed to use the bandwidth efficlently
without making large demands that require premium memory
components. Video display Is integrated into the system to use
the main memory for display areq, eliminating the need for
expensive add-on video cards.

The system operates with a 24 MHz clock that yields a basic
processor cycle of 8 MHz (125 ns). Even at this speed, the memaory
system uses Inexpensive 120 ns access time page-mode DRAMS.

Memory controller functions

Since the system is designed around the memory, It is loglcal that
the VLB6CTIO Memory Controlier (MEMC) should be discussed first.
Understanding how this part functions provides insight into the
other elements and how they are co-ordinated together.

As the name would indicate, the MEMC generates the timing

and control signals required by DRAM. In addition, MEMC acts as
the main Interface between the other three components by
providing the critical timing signals for all elements from a single
clock input. Figure 2 shows a block diagram and Figure 3 the
functional pinout of the memory controller. it should be noted that
MEMC does not have a data bus connection allowing it to be
placed in a 68-pin package.

To program the internal registers of MEMC, the data Is encoded
on the address bus during a processor write to the part. While at
first this may seem a large overhead, using the simple/fast
addressing modes and barrel shifter in the processor, the
programmer will find that the address encoding causes very little
impact.

The part generates all the timing signals required for interfacing
the elements with the memory. High speed timing Is generated
from a single clock, usually 24 MHz for an 8 MHz processor. All
system timing is generated on the MEMC with minimal buffering
on the other devices. This scheme minimises clock skew in the
system allowing slower access time memory devices to be used.

Figure 4 shows an example of how clock skew occurs in timing
paths. Having all buffers on a single chip allows delays to track
more closely than the total process variation. As shown by the
example, fewer buffs In the path lower the amount of time that
data must be valid on the bus, minimising setup and hold times.
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Figure 2. Organisation of the VL86C110 memory controlier
(MEMC).
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Figure 4. Clock slew timing example.

Removing the clock buffer will eliminate the difference between
the clock buffer delay minimum and maximum times.

The clock is divided by three and used to generate the processor
and main system bus reference clocks. The MEMC drives up to
32 memory parts directly in several different configurations. Various
configurations provide for up to 4 Mbyltes of real memory In the
system. The bandwidth of the low-cost DRAM memory is increased
through extensive use of page-mode transfers becase many
memory references in computer systems are sequential in nature.
MEMC aiso provides memory map decoding for I/0 and ROM in
the system.

In order to optimise bandwidth, MEMC will take the ROM chip
select active at the beginning of every non-sequential access and
remove It if the cycle Is not @ ROM access, making slower ROM
accesses more efficient and once again allowing lower-cost ROMs
to be used.

MEMC supports several key functions in the system that usually
have a tendency to impact performance or require faster
components, so that this is not the case in this system. if a smaill
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computer is to support networking it must provide for multi-tasking
and process isolation. MEMC provides full virtual memory support
with a Logical-to-Physical Address Translator implemented as a
128 entry content addressable memory (CAM).

Logical pages can be 4K, 8K, 16K. or 32K bytes each. RAM
memory is always treated as 128 physical pages. meaning that
MEMC contains a CAM entry (descriptor) for each physical page
in memory. Having a CAM location for every physical page of
memory eliminates descriptor thrashing, thus improving system
performance.

Thrashing occurs when the MMU system has fewer descriptors
than physical pages of memory, which introduces another source
of address translation misses - the datais resident in memory but
a descriptor to transiate to that page is not available. A descriptor
must be taken from another page to point to the requested page.

Many current memory management units contain only a small
sub-set of the page tables and must retransiate the logical address
whenever a new logical page Is referenced (descriptor miss).
Translation can take up to several microseconds depending on
how many memory cycles must be performed.

In this example system, the address transiation is not in the critical
path and does not require faster memory than a system that uses
physical addresses. No translation takes place on the row address
values which are required early in the memory cycle. The mapped
address bits are placed into the column address fleld and are
therefore not needed until much later in the cycle.

This approach can be taken because the memory Is usually
configured as a single bank, meaning all memorles are active
when the RAS becomes active regardiess. Systems that have more
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than one bank of DRAM and use this approach would be required
to select (bring RAS active) all memory devices on every cycle.
Multi-bank memory systems designed in this manner would have
much higher power consumption and lose much of the advantage
of DRAM technology.

The simple CAM contained in MEMC can support demand
paging with some software assistance and it provides a full virtual
memory implementation with three levels of access protection
efficlently. The goal of virtual memory support in this system was
to let programs be written independent of real memory size rather
than for multi-user support. Today's most popular PC has suffered
recently due to the artificial real memory limitation placed on it
by the machine designers.

MEMC contalns all the address generators to support DMA
activity related to video, cursor, and sound generation. These were
placed on this circult for two reasons. First, it eliminates the need
to have the full address bus placed on the video interface circuit.
This allows the VIDC to have the full 32-bit data bus and still be
packaged In a 68-pin package. Second, this arrangement uses
the memory bandwidth more efficiently by reducing
synchronisation and buffer delays on the memory bus while
improving DMA latency.

Table 1. VL86C010 Instructions

FUNCTIONS MNENOMIC OPERATION PROCESSOR
CYCLES

Data Processing

Add with Carry ADC Rd:=Rn + Shift(Rm) + C 1S

Add ADD Rd:=Rn + Shift(Rm) 18

And AND Rd:=Rn ¢ Shift(Rm) 18

Bit Clear BIC Rd:=Rn ¢ Not Shift(Rm) 1S

Compare Negative CMN Shift(Rm) + Rn 18

Compare CMP Rn - Shitt(Rm) 18

Exclusive - OR EOR Rd: =Rn XOR ShiftRm) 1S

Multiply with Accumulate MLA Rn:=Rm * Rs + Rd 16S max

Move MOV Rn: = Shift{Rm) 18

Multiply MUL Rn:=Rm * Rs/ 16S max

Move Negative MVN Rd:=NOT Shift{Rm) 18

Inclusive - OR ORR Rd:=Rn OR Shift (Rm) 18

Reverse Subtract RSB Rd: = Shift(Rm) - Rn 18

Reverse Subtract with

Carry RSC Rd:=Shift(Rm) - Rn -1 + C 1§

Subtract with Carry SBC Rd:=Rn - Shift(Rm) -1 + C 1S

Subtract suB Rd: =Rn - Shift(Rm) 18

Test for Equality TEQ Rn XOR Shift(Rm) 18

Test Masked TST Rn ¢ Shift(Rm) 18

Data Transter :

Load Register LDR Rd: = Effective address 25+ 1IN

Store Register STR Effective address: =Rd 2N

Multiple Data Transfer

Load Multiple LDM Rlist: =Effective Address  (n**+1)$
+ 1IN

Store Multiple ST™M Effective Address: =Rlist  (n**+1)S +
2N

Jump

Branch B PC:=PC + Offset 25+ 1IN

Branch and Link BL R14:=PC, PC:=PC+Offset 25 + 1N

Software Interrupt SWI R14:=PC, PC:=Vector# 25 + IN

*Shift() denotes the output of the 32-bit barrel-shifter. One operand
can be shifted in several manners on every data processing
Instruction without requiring any additional cycies.

** - n is the number of registers in the transfer list.

N denotes a non-sequential memory cycle and S a sequentiat cycle.

In most systems, a DMA operation proceeds as follows: (1) the
DMA device requests a transfer, (2) the memory controlier
synchronises to the system clock and recognises the request, (3)
processor is signalled to relinquish the bus, (4) processor
synchronises and recognises the request, (5) processor issues grant
to memory controller, (6) memory controller synchronises and
recognises grant, (7) memory controller issues DMA grant, (8) DMA
synchronises and recognises grant, (9) DMA device enables
address bus drivers, (10) memory controller receives address and
multiplexes address to memory devices, (11) memory controller
issues data acknowledge, (12) DMA device synchronises and
recognises acknowledge, and (13) DMA device removes request
to end cycle.

MEMC provides the memory arbitration and all address sources
in a single device within the system. This eliminates several levels
of pulse synchronisers and buffering delays. When the VIDC signals
a DMA request, MEMC only has to recognise the request, disable
the processor when appropriate, and enable the address from
the Internal source.

The DMA device has a simple interface to latch the data when
the acknowledge signal goes inactive. This Interface provides a
very efficient DMA capability for read-only devices like video and
sound generators. In order to optimise bandwidth usage, MEMC
performs four memory cycles per DMA request, one full access
taking 250 ns and three sequential page-mode accesses of 125
ns each.

Four cycle bursts were chosen for all devices to increase
bandwidth but keep bus latency to a reasonable value. Long
latency introduces other costly problems that are usually solved
with expensive FIFO buffers or otmer interface hardware that is
duplicated in every device that connects to the bus.

RISC processor functions

The VL86COIO RISC processor provides the computational
element in the system. The processor has a radlcally reduced
instruction set containing a total of only 46 different operations.
Unlike most others, all instructions occupy one 32-bit word of
memory. In keeping with the tradition of RISC methodology, the
processor Is implemented as with a single-cycle execution unit
and a load/store architecture.

The basic addressing mode supported Is indexed from a base
register, with several different methods of Index specification. The
index can be a 12-bit immediate value contalned within the
instruction, or another register (optionally shifted in some manner).
The index can be used in a pre or post-indexed fashion for any
method of specification.

Table 1shows the instructions supported by the processor. These
instructions operate only on the CPU internal registers. Only the
multiply instruction requires more than one cycle to execute (32
x 32 multiply in 16 clocks worst case) and it is not the limiting factor
in interrupt response time.

Allinstructions have conditional execution implementing a type
of skip architecture. Unexecuted Instructions require a single
processor cycle and keep the three-stage pipeline intact, This
approach was taken as opposed to the delayed branch
approach to simplify the virtual memory page fauit recovery
process. When the branch and delayed instruction are contained
on separate physical pages and a fault occurs on the fetch after
the taken branch, the recovery process can be extremely
expensive in both software and hardware complexity.

Studies have shown that compiled code generated on the VAX
averaged three Instruction executions between every taken
branch. While instructlion set differences may cause the number
of Instructions between branches to vary, the conditional
execution helps the processor keep its pipsline intact for forward
reference branches of short length.

The VLB46COIO supports two types of branch Instructions, branch
and branch-with-link for subroutine calls. Again, both branch types
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offer conditional execution. For subroutine calls, the current value
of the machine state contained in register 15, program counter
and status register, Is copied into register 14.

Linking subroutine calls through the registers instead of the more
traditional memory stack reduces the call/return overhead. For
a single-level linkage, the state is saved within the machine in a
single clock and can be restored also in a single clock. For muiti-
level call sequences, full machine state Is contained in a singie
word, requiring only a single memory reference for stacking.

Two types of data transfer Instructions are supported for memory
references. A singie register can be read or written to memory
in two clock cycles. In order to exploit sequential memory access
modes, the processor also performs load and store multiple
operations. For these instructions more than one register Is
transferred, taking two clocks for the first register and one clock
for each additional one.

This instruction greatly enhances the processor’s ability to move
large blocks of memory and context switches that save the entire
machine state. A block transfer instruction of all 16 registers is the
longest instruction and therefore Is the limiting factor in interrupt
response time.

Figure 5 shows a block diagram of the processor. Several
hardware features are worthy of note. First, by streamiining the
Instruction set, more silicon area can be dedicated to hardware
functions that enhance performance. The VL86COI0 contains a
full 32-bit barrel shifter that can be used to pre-shift one operand
on every processor cycle without additional delay.

The barrel shifter increases the performance of shift intensive
applications like graphics manipulations significantly. Second, the
addition of a memory interface signal (SEQ) to alert the VL86CTIO
that the next memory address is sequential to the current address.
This extra status allows the processor and memory controller to
exploit the page-mode capability of DRAMs and obtain higher
bandwidth without requiring faster memory devices.

The third major hardware feature Is the partially overlapped
register file containing 27 locations, although only 16 are visible to
the program at any one time. Unlike some other RISC processors,
the registers in the VL86COIO overlap across processor modes
instead of procedure calls,

The processor supports four modes of operation: User. System,
Fast Interrupt Request (FIRQ), and Normal interrupt Request (IRQ).
In the User mode the program has 16 (RO to R15) registers. R15
contains the program counter and status register and R14 is used
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Figure 6. VL86C310 video controller (VIDC) block dlagram.

for subroutine linkage. The other 14 registers are general purpose,
as Is R14 when it is not needed for linkage.

Whenever a mode change Is performed, new registers are
mapped Into the visible space. Two new registers (R13 and R14)
are avallable to the System and IRQ modes respectively. Seven
additional registers are available in the FIRQ mode which lowers
the processor’s interrupt latency. The FIRQ mode has a worst case
interrupt latency of 22.5 clocks and can be as little as 2.5 clocks.

The extra registers can hold DMA pointers and word counts
allowing the processor to implement high speed DMA transfers
without external controllers, further reducing system cost without
significant overhead.

Most other RISC processors overlap the registers across
procedure calls, implementing a register stack that Is used for locat
variables and parameter passing. This scheme works well with the
C language because C does not allow nested scopes like other
languages such as Modula2 and PASCAL.

These languages require the program to access variables of alt
levels that are active at the same time. In addition, the processor
must handle the case where the register stack overflows. Both
these problems complicate the processor design and can slow
context switching across processor modes.

It was determined that the overiap across modes was a more
efficient use of chip area for supporting all high-level languages
and making the processor more responsive to the asynchronous
environment posed by network support. Besides, the large register
bank Is expensive and can extend processor cycles with extra
levels of decode internally.

Video support

Video support is integrated into the design of the processor system
to eliminate add-on video sub-systems and dedicated display
memory buffers. The VL86C310 Video Controlier (VIDC) provides
a highly flexible choice of display formats in both colour and high
resolution monochrome. Horizontal timing Is controlled In units of
two pixel times and vertical in units of raster times. Besides
performing video operations, the VIDC aiso can generate high
quality stereo sound with up to elght channels of separate stereo
position.

Figure 6 shows a block diagram of the video controller. The part
accepts video data in a packed pixel format from the memory,
serialises the data Into pixel information, and presents the data
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to the colour-mapping RAM (video palette) where it is converted
to analog values suitable for driving an RGB monitor. The VIDC Is
not used in the project to be described.

Risc computer card

Supporting I/O transactions

Input/output control is very important in computer systems. Most
component vendors concentrate all their design effort and
analysis on the CPU, striving to achieve the highest performance.
17O is left as an after-thought at best, or the 1/0 sub-system is
designed as a special-purpose CPU trying to maximise its
performance without regard to the other elements in the system.

Interfaces grow complex and establish bottienecks to system
performance or even worse, sub-systems become isolated and
difficult to control. For example, many graphics processors
proposed in the past few years did not allow the host processor
access to the display memory.

Software engineers proclaimed this as an unmanageable
solution and, as a result, many component designers reworked
thelr interfaces to provide more control.

Addressing 1/0 and CPU designs at the same time is important
because many of today’s high performance systems are totally
17O bound, forcing the CPU into idle states, and causing the users
to pay for performance they cannot obtain in the execution
environment.

The last element In the system is the VL86C410 Input/Output’
Controlier (1OC). The circuit provides a unified environment for 1/0
related activities such as interrupts and peripheral controliers. This
environment simplifies system software and allows the processor
to interface easily with existing low-cost peripheral controllers such
as VL16C450 Asynchronous Communications Element and VL1772
Floppy Disk Controlier.

A block diagram of IOC is shown in Figure 7. The part provides
the system with several general I/0 support functions. The
VL86C41O contains four 16-bit counter/timer circuits, two
configured as general-purpose timers and two as baud rate
generators. One baud rate generator is dedicated to the
Keyboard Asynchronous Receiver/Transmitter (KART) and the
other confrols the BAUD output pin of the device. Timing of external
events becomes more important in systems that must support
networking and mutti-tasking. Most network protocols require
nodes to respond within a certain time (three seconds Is common)
and the initiator mode must detect a timeout and invoke error
recovery procedures.
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Muiti-tasking operating systems usually require some type of
timing interrupt for task control.

The KART section is a simple fixed-format asynchronous
bidirectional serial communications link designed basically for
keyboard input. The format is fixed with an eight-bit character,
one start bit, and two stop bits. The clock rate Is a standard 16
times the data rate and the transmit and receive clocks are at
the same rate and controlled by Timer 3 within IOC. To improve
noise immunity, false start bits of less than one-half bit duration
are ignored. The KART is ideal for interfacing to the low speed
character rate (up to 31K characters/second) from a keyboard
but it can be used for other purposes if the format is suitable.

The major task of IOC Is the implementation of an efficient
interface between the high speed system and the lower speed
1/O peripheral controller buses. The system exploits the low-cost
peripheral controllers but should not be severely impacted with
performance/latency penalties for using them.

The part contains six programmabie bi-directional 1/0 pins for
implementing special processor control. Interrupts are supported
with control for bath normal (IRQ) and fast (FIRQ) interrupts through
mask, request, and status registers. Sixteen interrupt sources are
supported, fourteen level and two edge-triggered, meaning the
IOC should have the total interrupt status for most system
configurations.

Centralising the interrupts in this manner reduces poling.
improves efficiency, and reduces latency within the system. Fast
response time aliows the processor to replace expensive
dedicated logic with software, lowering the system cost
accordingly.

The peripheral controlier cycles are supported with four different
lengths for access times. This allows peripheral controliers from
various vendors with different bus clocking schemes to be
interfaced easily and cheaply without extra logic.

Each VL86CA10 supports seven peripheral select lines which are
independently selectable from the four access cycle times. If more
than seven perlpheral controllers are needed, multiple I0Cs can
be used In the system or the select lines can be decoded further
externally because the system provides sufficient address set-up
time.

In order to maintain low latency on the high speed system bus,
the I0C Is designed to allow an I/O cycle to be interrupted by
a DMA access on the system bus. Figure 8 shows a timing diagram
of this operation. The IORQ Is generated by MEMC whenever an
170 access address is detected. The IOC will respond with an IOGT
signal when the access is complete.

If the MEMC detects a pending DMA request, It removes IORQ
and performs the transfer. I0C turns off the buffers that Isolate
the two buses and continues with the /O cycle untll the MEMC
returns the IORQ. Then, the cycle is completed when both the
master and slave devices parameters have been met.

This Interruptible 1/Q cycle eliminates the slower peripheral
devices from the system bus latency calculations, Improves
efficiency, and lowers system cost.

Next month, we cover the design of the project and full assembly
details. &b

Contributed by The Apogee Group
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New 10-bit serial ADCs

NATIONAL SEMICONDUCTOR has
released three new 10-bit serial
I/0O analog-to-digital converters
(ADCs). They feature on-board
multiplexer and track-and-hold'
capabilities.

National says they are ideally
sulted for engine monitoring
and control applications,
instrumentation and automatic-
test equipment, and process-
control systems.

The ADCIO3), ADCI034, and
ADCIO38 have one, four and
eight analog input channels
respectively. Separate serial I/O
and conversion clock inputs help
to Interface the devices with a
variety of microprocessors and
National's Microwire interface.

The three converters are
guaranteed over industrial and
military temperature ranges, and
tested for missing codes and 2
LSB or 1LSB total unadjusted error.

They feature power

consumption of 20 milliwatts at
5V and a conversion time of 13.7
microseconds, according to
National Semiconductor.

The ADCI03] series employs a
successive-approximation
conversion technique. An input
track-and-hold capability, which
allows the analog input to vary
during the conversion, s
implemented by a capacitive
reference ladder and sampled-
data comparator. Analog input
voltage range for all three
devices is zero to +5V supply
and a +5V external reference.

The fast and flexible seriat
interface of the ADCIO3] series
ofters user-programmabie ieft- or
right-justified output data with a
serial data-exchange rate of ten
microseconds. Digital 1/0 lines
are TTL- and CMOS-compatible.
More Iinformation from the
distributors, VSI.

READER INFO No. 224

Latched
address SRAM

A NEW 16K SRAM that provides
additional memory capacity and
latched addressing for fully
integrated microcontroller/
embedded controller solutions
has been announced by Micron
Technology.

The MT5C1627 CMOS SRAM, a
member of Micron’s expanding
family of application specific
standard memory products, Is
organised as 2K x 8 and features
an on-chip address latch and
access speed of 100
nanoseconds.

The device’s on-chip address
latch eliminates the need for
external address latches, which
makes it ideal for multiplexed
address/data bus applications
typical in today’s microcontrolier-
based systems.

Such applications include
automotive, disc drive, industrial
control, portable instrumentation,
telecommunications, portable
medical equipment, robotics,
keyboards, and printers.

The MT5C1627 is functionally
compatible with, but not limited
to, Intel's MCS-51 8-bit and 16-bit
families of microcontrollers. It also
complements intel's 87C257
latched 32Kx8 EPROM and
87C75PF Port Expander.

The MT5C1627 requires a single
5V (10 per cent) power supply
and all inputs and outputs are
fully TTL compatible. Micron will
also offer industrial and
automotive temperature grades
for the device.

Micron Technology inc, a
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world-wide supplier of memory
products, manufactures and
markets dynamic RAMs, fast
static RAMs, cache data RAMs,
and memory-intensive and other
enhancement products for
workstations and personal
computers. They are represented
in Australia by Reptechnic, 3/36
Bydown St, Neutral Bay NSW
2089. = (02) 953-9844.

READER INFO No. 225

85 MHz
RAMDAC

supports
1024 X768

BROOKTREE Corporation extends
its support of high-resolution.
high-performance colour
graphics systems with the
introduction of the Bt474, an 85
MHz monolithic CMOS RAMDAC
for 8514A and TIGA industry
standard 1024 x 768 resolution
system:s.

Featuring a 256x24 colour
palette RAM and 15-colour
overlay. the Bt474 employs four
byte-wide pixel input ports that
are multiplexed 4:1 to handle the
32-bit input from a 1024 x 768
high-resolution system.

The Bt474 also uses three 8-bit
video D/A converters,
configurable for either 6-bit or
8-bit operation, as well as four
overlay input ports (also
multiplexed 4:1) to support
overlay/cursor information.

Brooktree’s new RAMDAC can
also be configured for VGA-
compatible operation - a
feature unique to the Bt474,
according to Brooktree - at a
resolution of 640x480. In the
VGA mode, two of the overlay
input ports are used to channel
the 8-bit VGA pixel data from the
system’s VGA controller to the




colour palette.

“Tremendous momentum has
developed around the adoption
of the higher resolution colour
graphics standard of 1024 x 768
pixels,” said Dale Roark, product
line architect for Brooktree,
“fuelled to a large extent by the
demands of graphical interface
software programs such as
Presentation Manager and
Microsoft Windows.”

According to Mr Roark, the
Bt474 will support both
architectures, as well as the VGA
standard, simplifying the transition

to the higher resolution standards
without  sacrificing VGA
compatibility.

The Bt474 also incorporates a
power-management capability
for high-resolution lap top
systems featuring an auxiliary
monitor port. This allows the
system to shut down the D/A
converters and the colour
palette, but maintains palette
data and access to the
command registers.

In this mode, the palette may
be written to or read by the MPU,
automatically powering up
during MPU read/write cycles
and then shutting down when
the MPU access is completed. In
the power-down mode, the
Bt474 requires less than 1TmA.

Additionat features include an
on-chip voltage reference,
analog output comparators for
monitor connection and
identification, and support for
interleaved frame buffers to
allow faster frame buffer
updates. A unique anti-sparkle
circuit permits reading and
writihg to the Bt474's colour
palette during active video.

The Bt474 is packaged in an
84-pin PLCC, and comes in both
75 MHz and 85 MHz versions. The
Bt474KPJ75 supports screen
refresh rates up to 66 MHz while

the 85 MHz version is for higher
refresh rates or resolutions.
Brooktree products are available
from Energy Control international,
26 Boron St, Sumner Park Qid
4074. & (07) 376-2955.
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New cache
controller for
x86 uP

AUSTEK MICROSYSTEMS has
added another member to its
Microcache family of integrated
cache memory controliers for the
x86 range of microprocessors.

The A382025X Microcache for
Intel's 1386SX microprocessor has
begun sampling, and production
is set for the second quarter of
1990, according to Dr Rob Potter,
Austek’s manager of corporate
marketing programs. “Cache
memory is now the preferred
technique for obtaining the
maximum performance from
personal computers and
workstations operating abave 20
MHz,” he said.

“Many PC manufacturers using
the 1386SX have assumed that
cache memory is too expensive.
However, at operating
frequencies of 20 MHz and
above, the A38202SX dallows
designers to obtain zero wait-
state performance from systems
using the cheapest available
versions of dynamic memory
(DRAM) combined with cache
memory configured from industry
standard 8k x8 or 16x 4 static
RAM.”

The A38202SX Is a second
generatlon cache controller,
Incorporating features derived
from Austek’'s A38152 and
A38202 cache controllers for the
i386. The A38202SX has

optimised interfaces for the
i386SX microprocessor, the i3875X
mathematics coprocessor,
industry standard SRAMs and
system chipsets.

The A38202SX gives the
designer cholce of a two-way set
associative or direct mapped
cache of 16, 32 or 64 kilobytes.
Performance may be Improved
by optional use of a burst-mode
fill feature, in which eight bytes of
data are fetched in a cache miss
cycle, resulting in higher hit rates
and overall reduced filling time.

Other A38202SX features
include: caching of BIOS ROM,
three on-chip non-cached
region descriptors to minimise
compatibliity problems, write
buffer control for zero-walt state
write operations, and on-chip
asynchronous 1/0 bus snooping.

A design example,
A38202SXDE-1 ‘Sidewinder’,
Implements a system complete
with 20 MHz i386SX processor
and 13875X coprocessor, up to 8
Mbytes of RAM, 1387SX socket,
A38202SX and 32 Kb of cache
data SRAM, Via Technologies
FlexSet chipset, and elght
(6x16bit, 2x8bit) full-length
expansion slots, all packaged on
a baby-AT card. The design is
expected to operate at 25 MHz
later this year.

Samples of the A38202SX
Microcache, packaged in a 132
lead plastic quad flatpak, are
avallable Immediately. Volume
shipments are to begin in the
second quarter of this year.
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New design
16-bit’
microcontroller

— one for all

SIEMENS claims to be the only
European manufacturer to
present a 16-bit microcontrolier of
its own development which sets
standards with its combination of
performance and flexibility.

For the SAB 80C166, imple-
mented in megatechnology. the
processor, interrupt controller
and I/0 system are of an entirely
new design.

Comparable to a 32-bit
controller with respect to
computing power, the SAB
80CI166 is iIntended for a wide
range of applications requiring
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embedded control, according to
Slemens.

Microcontrollers are becoming
important for the control of
complex processes;, the
applications known as
embedded control, e.g. in auto-
mobile engineering, and control
tasks in industry and in data
processing, all of which make
very special demands.

Of primary significance are the
arithmetic computing power,
high language oriented data
handling and short Interrupt
reaction times with priority
assignment facllity.

Since previous controliers were
only partly able to meet these
requirements, Slemens
developed a 16-bit computer as
a new type of symbilosis of
processor and controller,
Functionally, the chip comprises
a powerful microprocessor, a
programmable Interrupt system
and an integrated, largely
independent modular 1/0
system.

The processor is formed by the
CPU core, k of RAM, 8k of ROM
and a clock generator. The CPU
Is characterised by RISC-
comparable computing power
which processes more than 90
per cent of all instructions in 100
nsec.

Other features are the
extensive bit processing high
level language-oriented
addressing modes and the
arithmetic capabiiity. Amost any
number of general purpose
registers, with a maximum of
16 % 2 bytes, can be defined by
means of register banking in the
internal RAM.

With the Interrupt system of the
SAB 80C166, the heart of event
management, one of 16 prlority
levels can be assigned to each
interrupt source. The Interrupt
reaction time Is no more than
400 nsec, Siemens claims.

The peripheral event controller
also contributes to the rapid
reaction capability of the system,
because it off-loads the CPU
from the interrupt-driven data
transport tasks (DMA principle).
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For further details, contact
Edgar Sandy. Communications
Equipment Department, Siemens
Ltd 544 Church St Richmond Vic
3121 ® (03)420-7314.




Without
a shadow
of a doubt

Sonics is the
magazine for you

For subscription details,
call (02) 693-6666

Sonics, the magazine
for musicians, recording
engineers, sound and
lighting people (and
every other type

of musical fanatict).

UV MATERIALS
3M Scotchcal Photosensitive

Pack Price
250 x 300 mm 300 x 600mm

8001 Red/Aluminium $79.00 $90.00
8005 Black/Aluminium  $79.00 $90.00
8007 Reversal Fllm $43.00 $58.00
8009 Blue/Aluminlum §79.00 $98.00
8011 Red/White $71.00 $81.00
8013 Black/Yellow $71.00 $81.00
8015 Black/White $71.00 $81.00
8016 Blue/White $71.00 $81.00
8018 Green/White $71.00 §81.00
8030 Black/Gold $100.00 $121.00
8060 Blue/Aluminium $71.00 $81.00

RISTON 3400 PCB MATERIAL

SIZE SINGLE DOUBLE
INCHES SIDED SIDED
36x24 $96.00 $124.00
24x18 $48.00 $ 62.00
18x 12 $24.00 $ 31.00
12x12 $16.00 $ 20.80
12x6 $ 8.00 $ 11.00

KALEX UV LIGHT BOX
KALEX ETCH TANK

All prices plus sales tax if applicable

40 Wallis Ave
East ivanhoe 3079
(03) 497 3422
497 3034
Fax (03) 314 7400
ELECTRONIC COMPONENTS & ACCESSORIES

® SPECIALIST SCHOOL SUPPLIERS
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(I AMAZING SAVINGS!

PC FAX
$199 inc
Short Form Kit
3399
Fully Ass Deluxe SW
GREAT SAVINGS ON DRAM .
512 Kit 18 X256k x1-100 $72.00
2M Kit 18X IMx1100 $299.00
256K x 4, 64K x4, SIMM. SIP avail SCalt
CONTINUOUS LOW PRICES . . .
XT-1000 Turbo enhanced M/Board $127 inc
AT-4000 Syster 80286 12MHz Op $999inc
AT-4000 M/Board ETI /Sep/Oct $299inc
AT-8000 M/Board 32bit 25MHz Op S1499 inc
EC-2400S V22 bis Extern Modem $369.00
EC-2400P V22 bis Intern Modem $299.00
Monitor VGA O. 3) for 1024%769 $599.00
Keyboard 101 De $88.43
CGA.CGA+. HGA MDA Card $99.00
ECA4528 25+P+G $85.00
Award Post Card $802.06
EC-FDD 5/3 Card w/Cable §97.25
EC-HDFCD FDD/HDD Cantroller 11 $169.69
Slotiess Clock $49.95
SAVE $$$'s ON QUALITY DISKETTES
5% "DSDD- 9628 5% DSHO. 114.40
3% "DSDO.- 04,38 3%"OSHD 433.00
Pt of 1O inc. tax. KOO% error free.
L/time Quarantee. Quontity dscounts avaliobie. -
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
26 Boron St, Sumner Pk, Ken Curry
Brisbane Qid 4704, Managing o~ o
Phone: (07) 378 2955 Director
Fax: (07) 378 3286.
WELLINGTON, NZ: SYDNEY:
Ph: (04) 85 8742 Ph. (02) 555 7659
Fax: (04) 82 Fax. (02) 818 2949
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RENT

ELECTRONIC
INSTRUMENTS

* Oscilloscopes

¢ Digital Multimeters

* Power Supplies

» Calibrators

* Signal Generators

* Spectrum Analysers

e Communications Testers
* Logic & Data Analysers

* Prom. Programmers

e TV Test Equipment

* AC Power Analysers

¢ Component Testers

* Cable Fault Locators

¢ Computers & Peripherals

For your free
72-page
'90 catalogue call:

TECH

RENTALS

MELBOURNE (03)8792266
SYDNEY (02) 736 2066
BRISBANE (07)8751077
ADELAIDE (08)3446999
PERTH (09)470 3644
CANBERRA (062)574983
AUCKLAND (9)5204759
WELLINGTON (4)379196

Price & Payne 2963
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PROGRAMMABLE ACTIVE
LOW PASS AUDIO FILTER

Part 2 of a technology demonstration project
from Energy Control International by Craig
Wiley and Richard D Davis.

Toggle switches

Switches S1 to S10: Register state operators

Position of each switch (up or down) determines the logic state
of the corresponding input register upon loading. The switches will
directly affect the internal logic states when the device is in the
Direct Program Mode as described below. Each switch is
disconnected in the centre position which allows programming
though jack J1.

Type: Double Pole, Single Throw, 3 Position
Positions;

UP: Loads Logic 1 State

CENTRE: Disconnects switch, allows programming
though jack J1

DOWN: Loads Logic O State

SI: Decimator Sample Rate Bit D4

$2. Decimator Sample Rate Bit D3

$3: Clock to SCF Bandedge Divide Down Ratio Bit D2
$4: Clock to SCF Bandedge Divide Down Ratio Bit DI

$5: Clock to SCF Bandedge Divide Down Ratio Bit DO
S6: RC Filter Bandedge Bit D7

S7. RC Filter Bandedge Bit D&

S6: RC Filter Bandedge Bit D5

S9: DC Gain Bit G2

S10: DC Gain Bit Gl

Switch §11: “XTAL OSC CONTROL"", Crystal oscillator control
switch

This switch enables and disables the HSCF24040 crystal oscillator
function. It is directly connected to device pin CLKIN and Jack J3.
When it Is down in the “OFF” position it allows a clock input into
jack J3 to serve as the HSCF24040 time base. When it is in the
up “"ON" position pin CLKIN is tied low to —~5V which selects the
internal crystal oscillator to serve as the time base.

Type: Single Pole, Single Throw
Positions;
UP: "ON" which enables the internal clock

BNC connectors

Jack J2: ““CONVRT \”*, External A/D converter control output pin
This active iow output signal indicates when the Sc OUT output
Is valld, l.e., when the decimator output has settled. It is used to
trigger an external A/D converter or sample/hold amplifier. This
Jack s directly connected to the CNVRT \ pin of the HSCF24040.
Jack J3: ““CLK IN"’, External clock Input

This input jack Is used to drive the HSCF24040 with an external
clock. Switch STt must be in the OFF position for this input to function
This jack Is connected directly to the CLKIN pin of the HSCF24040.
Jack J4: ““‘CLK OUT", Device clock output

This output jack provides a buffered version of either CLKIN or the
internally generated crystal oscillator output. It Is connected
directly to pin CLKOUT of the HSCF24040.

Jack J5: “SYNC”, Decimator sampling sync input

This active low Input jack resets the internal logic and counters,
and can be used to synchronise the output of several devices.
This jack Is connected directly to pin SYNC\ of the HSCF24040.

DOWN: "OFF” which disables the internal clock and
dllows operation by the external clock

Switch §12: Direct program switch
Direct program mode causes the data registers for DO-D7, G1 and
G2 to act transparent. When switch $12 Is up in the “DIRECT
PROGRAM” position, CS is pulled to VSS (-5V) by Ré. This disables
the AO, AS, WR, and DS inputs and places the HSCF24040 in the
direct program mode. When switch S12 is down in the “MANUAL
LATCH” position, input register loading is controlled by switch S15;
switch $13 must be in the “BW" or "GAIN" position. Note that data
latch control inputs CS, AO, AS, WR, and DS can be driven from
jack J1when §12is in the “DP” position and $13 is in the open (centre)
position.

Type: Single Pole, Double Throw

Positions:

UP: "DIRECT PROGRAM" mode, DO-D7, Gl G2 latches

transparent (switch open)

DOWN: "MANUAL LATCH” mode, loading controlled by

S15 (switch closed)

Switch S13: Register select switch

This switch, which is tied directly to pin AQ, selects either the DO-D7
registers of the G1, G2 registers during manual loading. It is not used
inthe Direct Program Mode. When in the "GAIN" (down) position,
it sets pin AO to logic O which aliows access to register bits Gl
and G2 When in the “"BW" (up) position, it sets pin AO to logic 1
which allows access to register DO through D7. With switch $13
in the centre position, it is disconnected and allows control of pin
AQ though jock J1. The purpose of the AQ pin is to allow use of
an 8-bit bus to write alf ten registers. The data into pin AO can
be latched by a 1to O logic transition on pin AS; pin AS is pulled
high by resistor R9 and can be pulled low by pin AS of jack J.

Type: Double Pole, Single Throw, 3 Position
Positions:

UP: “BW", Bits DO-D7 Latch Access

CENTRE: Switch Open (Control enabled by jack J1)

Jack J7: ‘‘Sc OUT"’, Switched-capacitor filter output

This Jack is the analogue output of the switched-capacitor filter
after passing through the decimator. It Is directly connected to
the pin SCOUT of the HSCF20404. Optional toad resistor R13 can
be added on the EBIOS board.

Jack J8: ‘‘Rc OUT"’, RC fiiter output

This jack Is the analogue of the RC fiter and Is connected directly
o pin RCOUT of the HSCF24040. Optional load resistor R14 can
be added on the EBIOS board.

Jack J9: ‘‘Rc IN’", RC filter input

This jack Is the analogue input to the RC filter and Is connected
directly to pin RCIN of the HSCF24040.

Jack J10: “‘Sc IN", Switched-capacitor filter input

This jack Is the analogue input to the switched-capacitor filter and
is directly connected to pin SCIN of the HSCF24040. This pin is
internally enabled only when switch S14 “CONFIG SELECT” Is up
in the “SM" position.
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P T Conditl: Tost Nt Unit:
ni
arameters ost tlons Level MIN - AL ]
AC ELECTRICAL CHARACTERISTICS (CONTINUED)
Digital Inputs (Pins DO - D7, G1, G2, 5YNG, CLKIN, PD. AA/SM, A0, AS, DS, TS WR)
VIH (Input Voltage High) § 20 v
8| v
VIL (Input Voltage Low) ! 0.8 Test HSCF24040
1IN (Input Current) | 1.0 | pA Parameters Test Conditions Level MIN e MAX Unlts
__ CiNlinow Capaciarce) e = ‘olef AC ELECTICAL CHARACTERISTICS
Digital Outputs (Pins CLKOUT, RC Filter (AL = 5 2, CL - 50 pF)
VOL (Output Voltage Low) Driving Standard TTL Load | 04|V Programmabie Bandwidth (Fo, -3dB | 7 80 | kHz
VOH (Output Vohtage High) | Driving Standard TTL Load | 2.4 v T
Clock Frequency Reteronced 1o Fo ! S ol
Internal Oscillator Frequency | 1 4| MHz P Resp OC 10 0.25F0 . o N
Input Clock Frequency 1 ) 4] MHz Referenced to RCF DC Gain ) .
Microprocessor Interface Timing Stopband Loss,
Non-Mulliplexed Address/Data bus: Raferanced to ACF DC Gain
0.25Fo0 | 01| a8
Tas (Address Setup Time) | 100 nsec
T How Ti ‘ 0 Fo 1 2 3 4|8
1
. ah  (Address Hold Time) nsec 17.25F0 | 72 @B
Multiplexed Address/Data bus: nsec Harmonic Distortion,
Tasm (Address Setup Time) | 20 nsec 23V Sinusoidal input at RCIN
Tahm  (Addrass Hold Time) 1 10 nsec Magnitude of Harmonics " -80 a8
Tds  (Data Setup Time) | 100 nsec THD (HSCF24040ACY) | 0.01 0.02 | %
Tah  (DataHold Time}) 1 10 nsec THD (HSCF24040AMJ} [} 0.01 01| %
Tdpw (DataLatch Pulse ] 100 nsec Dynamic Range ! 85 %0 98
width, DS or WR) - int
egrated Noise Voltage,
Taps (Address Lalch [ 50 nsec 0.01Fo0 to 2.0Fo : 0 Z0j{JuVene
Pulse Wdth)
Tesh (Chip Setect Hold, | 0 o0 SC Filter  (RL = 5k, CL = 50 pF)
CS or WR) Programmable Bandwidth (Fc) | 78 20,000 | Hz
SCOUT Synchronization Timing Bandedge Tolerance, ' os s | %
T1  (CLKINto CLKOUT Delay} | 50] nsec Referenced 10 F¢ d A
T2 (SYNC Delay Time) f 100 nsec Passband Response, OC fo Fc 0 ) oilem
T3 (SYNC Setup Time) I 75 nsec Referenced to SCF DC Gain - g
T4 (SVYNC Pulse Width) | 75 )] nsec Stopband Loss,
— Rt to SCF DC Gain
Ts CLKIN 10 CNVRT De! |
{ ay) 75] nsec e ] 50 bT
Notes: (1) The minimum input clock frequency is consirained only by the SC hiter bandwidth. 2.0Fc ! 50 dB
SC bandwxiths below 78 Hz may degrade at high temparatures due 10 leakage currents. 2.5Fc ] 66 dB
{2)  itis required that the external SYNC input retum o a logic high a least 1 CLKIN clock cycie 3.0F y 78
prior 1o the failing edge of the next CNVRT output L2 d
Harmonic Distortion,
ABSOLUTE MAXIMUM RATINGS (Beyond Which Damage May Occur) (1) 3V Sinusondal Input at SCIN
o O Magnitude of Harmonics ‘ 72 d8
pply Voltages Output Voltages
VDD 1o GND . Dto+7V Analog Output Voltages [LEIDA(EISCE240408CH) l 0.05 0.075 | %
VSStoGND .... .0to -7V SCOUT, RCOUT.......... Momentary Short to VDD THD (HSCF24040AMJ) I 0.05 02| %
Input Voltages Dynamic Range | 85 90 dB
Dighal Input Vohages Temperature X
Ali except CLXIN,CS........ -0.3V1to{VDD+0.3V) Temperature, case .. .. 6010 + 140°C integrated Noise Voltage, | 70 100 | v rms
CLKIN,CS .......... (VSS -0.3V) 1o (VDD + 0.3 V) junction . 0.01F¢ to 2.0Fc
Analog Input Voitages Lead Temperature {soidering 10 seconds) .. +« 300°C
SCIN,RCIN . ......... {(VSS-0.3V) 10 (VDD + 0.3 V) Storage Temperature .................. 6510 + 150°C
Note (1): Operation at any Absolute Maximum Raling Is not imptied. See Electdcal Speatications for proper nominal
applied conditions in typical applications.
e Test HSCF24040 e
RECOMMENDED OPERATING CONDITIONS iy i) Lovel | wn TP MAX
Supply Voltages Temperature DC ELECTRICAL CHARACTERISTICS (CONTINUED)
voD .. +4.7510 525V Temperature, Ambignt ..................... 010+70°C  Output Drive Capability,
VSS .. -52510-4.75V RCOUT and SCOUT
Maximum Voitage Swing RL =5k} . aa v
3.
Minimum Voltage Swing RL =5k2 ] ol
ELECTRICAL SPECIFICATIONS Maximum Sink/Source Current RL =5 k2 i — ’ o
Test Conditions: VDD = +5V, VSS = -5V, Ty = 0 10 70°C for HSCF24040ACY, Tp =-55 10 +125°C for HSCF24040AMY, )
unless otherwise fied. Al typical are for Ty = 25°C only. anzioolinoutVoleoe m
For explanation of Test Leve!. refer 10 Tost Lavel Codes following tming diagrams. RCIN 1 -3.0 30V
Test HSCF24040 SCIN; SCF Gain Setting « 1.0 ] 30 430 V
Parameters Test Conditions Level MIN TYP MAX Unite SCIN; SCF Gain Setting = 2.0 | a5 RYIRY
DC ELECTRICAL CHARACTERISTICS SCIN: SCF Gain Setting - 3.0 U || 2288 ot |
DC Gan of Combined RCF and SCF| SCIN; SCF Gain Settng = 4.0 | -0.375 +0375 | V
HSCF24040ACJ (0 to 70°C): Analog input impedance
SCF Gain Setting = 1.0 SCBW w5 kHz I | 099 1.0 1001 | Vv RCIN Resistance U ALY LB
SCF Gain Selting = 2.0 GEEaua ! 1.99 2.0 201 | vW RCIN Capacitance l | oF
SCF Gain Softing = 4.0 V] 3e7 40 403 | vw SCIN Resistance Ul s 50
SCF Gain Setling = 8.0 1| e 8.0 808 | VW RO Copaciance. ! | 0F
HSCF24040AMJ (-S5 10 +125°C): Power Supplies
SCF Gain Selling = 1.0 | 0.998 1.0 1.002 | vw Operating Current
SCF Gain Setting = 2.0 | 1.98 20 202 | vW 1DD; NormaJ Mode XTAL Osciliator Active U B 20| mA
SCF Gain Setting = 4.0 | 396 4.0 404 | WV 1DD; Power Down Mode XTAL Oscitator Achve l 2 4] mA
SCF Gain Sefting = 8.0 | 7.90 8.0 8.10 | VW ISS; Normal Mode XTAL Oucillator Active | 15 18| mA
DC Gain of RCF Only | 0.95 1.05 | VW 1SS; Power Down Mode XTAL Oscillator Active . U mA
DC Gain of SCF Only SCF Gann Setung = 1.0 1 0.5 105 | VW Power Dissipat
DC Offset Voltage, Oulput Referred| Normal Mode XTAL Oscillator Active | 150 mw
RCOUT | .10 10| mv Power Down Mode XTAL Ouciliator Active | 15 mw
SCOUT SCF Gain Setting w 1.0 i £10 mv Note (1): Input voltage outside these ranges wil degrade harmonic distortion performance.
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Audio filter

DOWN: "GAIN", Bits G, G2 Latch Access

Switch S14, ‘“CONFIG SELECT”, Fliter configuration selection
This switch controls the logic state of HSCF24040 pin AA/SM which
Internally determines the analogue input to the switched-
capacitor fitter. In the down “AA” position logic state 1is forced
which establishes the RC filter output as the SCF Input. In the up
“SM” position logic state O is forced which establishes the ScIN
analogue Input as the Input to the SCF. This switch does not have

a corresponding function on jack Jl.
Type: Single Pole, Single Throw

“"MAN" (DOWN) position or pins WR and CS must be pulled low

Positions;

at jack J1. This switch Is not used in the Direct Program Mode.
Type: Single Pole, Single Throw, Momentary Contoct

UP: "L”, Latches reglster data (DS = logic O),
Momentary Contact
DOWN: (DS = logic 1)

Switch 16: Power down switch

This switch Is used to disable the analogue circuitry of the
HSCF24040 thus conserving power. Along with pullup resisfor R12,

Positions; it controls the logic state of pin PD.
UP: “SM”, Analogue input ScIN Is SCF Input (Logic O) Type: Single Pole, Single Throw
DOWN: “"AA", RC filter output is SCF input (Logic 1) Positions;
Switch S$15, “LATCH DATA’’ Data strobe control switch UP: “"POWER DOWN", Analogue Portion Disabled (PD =
During manual loading. pushing this momentary-contact switch logic 1)
upinto the “L” (Latch) position loads the input registers by puliing DOWN: "POWER ON", Device Fully Functional (PD =
the DS Input to ground. Concurrently, switch $12 must be in the logic O)
ABBREVIATED DATA SHEEY PIN FUNCTIONS HSCF24040 CMOS logie, Inear CMGS circuits, bipoiar linear
PROGRAMMA circuttry and thin tiim resistors on a single chip.
H§CF24040 E '“E;"' B C R I CTION The HSCF24040 is packaged in a 32-pin DIP,
ORDER LOW PASS ACTIVE FILT operates on a +/-5 V supply voltage and s
Features: b Cpeeely rege offered In commerclal and military
* 85 dB Dynamic Range > O satect actve ow temperature ranges.
» Cut Off Frequency (fc) up to 20 KKz G1-G2 The dgral routs het control the OC gan of e
* On-Chip Ant-Allasing Protection SC thwr SC liiter
* Programmabie Bandedge Frequency for 00-D7 The digkal inputs that control e RC Mr bandedoe, SC fiters are sampled data fiiters that provide
both RC and Switched Capacttor Fiiter SC s bendedge, and SC i decamaton ran extremety accurate and stable responses. This
* $/H Output ks Thes chortalinput controls the samping instant for Is because their internal “time constants”
» Microprocessor Compatible S s SO ST S o depend only upon the switching frequency
* 7th Order Ladder Fitter with Cosine Prefittering. CLKOUT  Masan clock outpul capeble of drrwng 1 standard and the ratios of monolithic capacitors.
Stage AU e e L L VT The switching frequency Is normally derived

* Stopband Attenuation 76dB at 3 fo
* On-Chip Osctilator (External Crystal)

Applications:

* 12-8it Signal Processing Systems

* Pre-Sampie Antl-Alias Fitter

» Reconstruction Smoothing Fiter

¢ Test Equipment/instrumentation

* Spectrum Analysers

* Medical Telemetry/Fiittering

¢ Speech Analysis and Synthesls

¢ Data Acquisttion Systems

* Computer Controtled Test Systems

T o8 an 0007 0143 CLXM X1 x T

~“
] be b
:

SWITCHED | DECIMATOR }.
CAPACITON
PRTER

DATA XTAL h—
PROCEROR LATEMES oscaLLATOR Yes
[y ]

*Ni-F+m t—o sEar

VoD Postrve supply volege
[ 4 Thes cigital AP nchces hat the SCOUT ouput
e ¥

sampied
{drve capabity is 1 standerd TTL joad), actve low

X1.x2 A i
e 10 penersie an accaraie clock for chip opereson

CLUN The master dockinput. Farcing CLION 1 VSS
snables e 0n-chip cecliator {exmemal crystal)

GND Ground

scout 8C e ot

2.3 Thes cSal nput i Used 10 power down the
aneiog CrouRTy: ackve low

RCOUT RC e output

ACIN RC fec ingut

SCIN SC fer nout (ondy vadd when AASKT 18 foroed low)

WA W srobe, actve low

s Dam s¥ote

B This dighal nput conrols whether e ngut 1 the
SC wr comes rom RCOUT or SCIN

AS Address s robe

L) Regitter acdress sotect

General Description
The HSCF24040 is a monolithic 7th order low
pass active fiiter system. It offers 76 dB of stop-
band attenuation and 85 dB of dynamic
range, which makes it suitable for 12-bit
systems. Because of the internal 3rd order RC
anti-akasing fitter, no external components are
required for device operation. Both the RC
fiter and switched-capacitor fiiter have
digitally programmable cutoff frequencles.

The kast stage of the SC fiiter contains a
programmable decimator which provides a
sampie/hoid output function that reduces the
sampie rate at SCOUT. This ensures that the
hold period of the sampled and held output is
long enough to perform an A-D conversion or
be resampled by an external sample-
and-hold.

The HSCF24040 Is manufactured using
Honeywaell's state-of-the-art BEMOS process
which allows the fabrication of low power

from a crystal controlled osciikator and is thus
extremely precise. On-chip capacitor ratios
are accurate to within approximatety O.1%.
Therefore, high order sharp rolioff fiters can be
manufactured that require no post production
frimming.

Since the fliter bandedge can be
programmed by varying the frequency of the
clock that controls the fiter's switches, the fitter
bandedge canbe made to track the sample
rate of an external A-D converter.

The fiiter in the KSCF24040 has seven poles
(Chebyshev approximation) to ensure a
minimum loss of 76 dB at three times the
bandedge so that the system A-D can sample
aslow as four times the bandedge (see Figure
1). The SC fitter has a differential signal path to

INPUT 4 ANTILAUIASING —u oD
SIGNAL ALTER

Ctx
fq oy

Bigneie In his rangs witl
be silssed inlo the

l

L L

te fgam  trequency

Since the fiter loss ls greater than 76 o8, any alased
signals wil be below the 12 bit level.

Figure 1. Requirements for an antl-

allasing fllter prior to A/D conversion.

improve Its PSRR distortion, and dynamic
range. Through digital programming,
bandedges of up to 20 KHz and dc gains of
124 or 8 can be achleved.

Actlve RC fiiter
Although the SC fiiter Is programmabie and offers
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2| e a8 [
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[s)os ne (28]
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excelient performance, it does have one major
drawback. Because it is a sampled data fiter, it
can fold or *allas’ out-of-band energy Into the
desired passband in much the same way as the
external A-D. Therefore, a continuous time filter is
required in front of the SC filter to provide aliasing
protection. We are, however, aided by the fact
that the fiiter sampling rate is many times greater
than the bandedge frequency (50 times in this
case).

Thus, a low order, active RC fiter with a
bandedge accuracy of only 5% will suffice. This
concept is ilustrated in Figure 2.

il

T T
o a1t o 2 mcrere0 fo
Note: The RC fiker should prowde > 76 dB of loss for
several ditierent SC fiter sample rates f (SC).

Figure 2, RC fliter provides anti-allasing
for SC fiiter.

The bandedge for this RC fiter must be
programmable to ensure efficlent refection of the
SC fitter images located at muitiples of the SC fiter
rate. Eight ditferent RC fitter bandedges spanning
a12-to-1range are availabie on the HSCF24040.

The programmabiliity Is achleved by switching
different resistor and capacitor values Into the
fiiter. A single RC filter bandwidth setting (3 dB) of
fo (RCF) wil provide 76 aB of anti-allasing
protection for SC fiter bondwidths ranging from f
(RCF)/5N to f5 (RCF)/4.

The topokogy of the RC fitter has beenchosenso
that the de gain and the pole Qs rely on ratio
matching of the on-chip resistors and capacitors.
The RC filter bandedge is laser trimmed for high
accuracy during the manufacturing process.

Declmator

The decimator block samples the differential
output of the SC fitter and converts it to a single
ended signal. The decimator also provides a
sample-and-hold output (SCOUT) at a
programmabie sample rate of 25fc, 12.5fc, 6.25fc,
of 4.167fc, where fc s the SC fitter bandwidth.

By choosing the proper decimation rate, the
hoid time at SCOUT will be sufficiently long to allow
an A-D conversion to take place. (An external
sample and hold may be required for hold times
longer than 100 psec to prevent more than ¥z LSB
of droop for a 12-bit A-D converter).

The CNVRT\ output Is an active low digital
output that indicates when the SCOUT\ output is
valid. Applying a failing edge to the SYNC\ input
Initiates the CNVRT\ pulse on the next rising edge
of CLKOUT),

The use of the decimator block with SYNC\ and
CNVRT\iInsures a proper converter of sample and
hoid and eliminates the need for a smoothing fitter
at the SCOUT\ output.

Programmablllty

The chip contains an 8-bit and 2-bit dataregister.
Data in the 8-bit register controls the SC fitter
bandedge., RC fliter bandedge, and the
decimation rate. (A programmable divide down
chain generates the SC filter clocks from the
master clock. A similar divide down the chain
determines the decimation rate from the SC fiiter
clocks).

RCE BANDEOGE DC GAIN
BCE XIB BW Dz D& DS DC GAN Gl @
80KHz [} [} [} 1 1 1
56KHz [} [} 1 2 1 [}
40KHz [} 1 [} 4 [} 1
28KHz [} 1 1 8 [} [}
20KHz 1 [} [}
14KHz 1 [} 1
10KHz 1 1 [}
TKHz 1 1 1
CLOCK TO SCF BANDEDGE DECIMATOR SAMPLE HATE
DIVIDE DOWN RATIO
fCLK/ {C e DI D2 fsM/ fC D D4
200 ] [} [} 25.000 [} [}
400 [} [} 1 12.500 [} 1
800 [} 1 [} 6.250 1 [}
1.600 [} 1 1 4167 1 1
3200 1 [} [}
6.400 1 [} 1
12,800 1 1 X
£C = 0.1db Bandwidth of the SC fier.
fCLK = Master clock frequency at CLKOUT.
fSM « Sampke rate at SCOUT output.
Table 1. Programmable features.
HSCF24040 INTEL (MPXED) MOTOROLA (MPXED) MOTOROLA (NON-MPXED)
8088, 8085,8051 6801,6803 6800, 6801, 6802, 6809
cs Gonerated from AB-A15 Generated from A8-A15 Generated from AC-A15
DS VDD Supply E E
WR WR RAWR RAWR
A0 ADI ADI A
AS ALE AS VDD Supply LI
0 AOAD AOOAD o Microprocessor
-07 -AD7 7 0-07
interface
Bixes = o el connectlons.

Note: Tying 5 to the VSS supply cisables the microprocessor interface and
sliows D907, G1-G2 10 be programmed directly without the need for a latch signal.

Data In the 2-blt register controls the
programmabile de gain on the SC fitter. The truth
tables for bath registers are shown In Table 1.

The SC fiter's bandedge Is programmed by
selecting one of the divide down ratios shown in
Table 1. This ratio is divided into the master clock
frequency to arrive at the filter cutoff frequency.

As an example, assuming typical master clock
frequency of 4 MHz and a divide down ratio of
400 (DO, D1 D2=0Q7), the filter's bandedge
would be 10 kHz. Atternately, selecting a divide
down ratio of 3200 (DO, D), D2 = 100) woukd
provide a fiter bandedge of 1250Hz. With a
constant master clock frequency, up to seven
different discrete SC fitter bandedges con be
obtained.

An Infinite number of different bandedges can
be dertved by varying both the divide downratios
and the master clock frequency. This provides the
ultimate level in programming fiexibllity.

The five control signais AO, AS, WR\, CS\, and DS
allow the user to directly interface to 8-bit
microprocessors without additional glue logic.
Both Motorola’s MPXed and non-MPXed bus
formats as well as Intel's MPXed bus format are
supported.

Interface connections for both the Intel and
Motorola 8-bit microprocessors are shown in Table
2.1n addlition to the data-katch format, the DO-D7
and G1-G2 Inputs can be hardwired for direct
programming without the need for a latch signal
by tying the CS\ inputs to VSS. AO = 1selects the
BW registers DO-D7 and AO = O selects the gain
registers G1, G2.

Osclllator

The HSCF24040 provides an on-chip oscliiator

(external crystal) for appiications where a system

clock Is not avallable. The user has a cholce of

elther the clock-driven or the oscillator mode.
The osclllator mode Is enabled by tying the

CLKIN input to VSS.
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Figure 3. The HSCF24040 as a smoothing
filter for a D/A converter.

Typlcal application circult

Figure 3liustrates how the HSCF24040 might be
used for smoothing the output from a D/A
converter. in this case, the D/A output s fed into
the SCIN input of the device.

The SCIN input Is enabled by tying AA/SM\ to
ground. The SCOUT output is fed externatly into the
RCIN input. The smoother output Is finally brought
off-chip via the RCOUT pin. (Note that the
smoothed output will not correct for the inherent
sin (X)/(X) droop of the original D-A converter
output).
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TECHNOLOGY

This product elegantly replaces
those unsightly and unwieldy
wire dipoles supplied with FM
tuners, will certainly
outperform them, and can
obviate the necessity of having
an outdoor antenna.

By Roger Harrison.

ith all the attention paid to the
proper setting up of source
equipment in a hi-fi system -

record player, CD and tope machine - the
FM tuner often becomes the Cinderella of
the game. More for the sake of form than for
practical reasons, | suspect, when you buy
an FM tuner it comes supplied with a wire
dipole. You're meant to tape the ends and
the centre termination on the wall in the
vicinity of your sound system, the lead-in
from the dipole’s centre being connected to
the FM tuner's antennainput. Thisisn't always
practical; I've never actually doneit myself,
and never seen anyone else’s setup with the
wire dipole strung up like that. It's unsightly,
and probably for this very reason, most
people just chuck the contraption down
behind the equipment rack or run it out of
sight along the rear of the equipment sheif.
| don’t blame them.

Problem is, FM reception with such an
arrangement is a hit-or-miss affair. it may well
be quite acceptable on most of the major
stations, but, inevitably, some stations suffer
from noisy reception or varying signal
strength as people walk around the room
andso on. And if you're keen on listening to
some of the ‘community’ FM stations, which
transmit on much lower powers and
consequently have much lower signal
strengths, the result is really a bit of alottery.

Some people solve these difficulties by
discarding the wire dipole and installing an
external FM antenna. They're rather like a
large TV antenna, but perhaps not so
complicated, with fewer elements. That's OK
if you're living in your own home. If you're
renting, or living in a unit, putting up an
external FM antenna presents a whole host
of hurdles. You need approval from the
landiord or the body corporate, maybe
even the local council.

Even if you live in your.own home on the
standard Australian quarter-acre block,
where do you mount the outdoor FM
antenna - on the same mast as your TV
antenna? Generally, there won't be enough
length in the mounting mast for you to do
that, so you have to mount it separately.

A CIRCULAR

ARGUMENT

An outdoor FM antenna is generally a
beam of some sort. with all its collecting
power focused broadly in one direction-a
quadrant really. But the FM stations you want
tolisten to aren’t always so obliging as tobe
located in one general direction from your
home, or even within one quadrant. So, an
external FM antenna isn't clways the
solution, sither.

You can avoid Installing an outdoor FM
antenna by taking a ‘split’ from your TV
antenna - but while this solution may work
better than the wire dipoie, it has a number
of drawbacks. Firstly, you lose some of the
signal going to the TV tuner and, secondly,
a TV antenna will have a poor response
(even aloss) in the FM band because it is
tuned to pick up the TV station frequencies,
not the FM band. There are outdoor TV/FM
antennas available, but again, that means
you have to go to the trouble and expense
of changing your existing installation which
probably performs quite satisfactorily.

The indoor solution

Terk Technologies, a US company based in
New York State, saw this problem some
years ago and set about designing an
indoor FM antenna. The goal was to not only
replace the unsightly and poorly performing
wire dipole you get with FM tuners, but to
also obviate the necessity of having toinstall
an outdoor antenna.

Terk’s first antenna was a slender, not too
tall, pyramid-shaped device, designed to
stand atop a hi-fiequipment rack, ona shelf
orwhatever. It was basically a tuned vertical
whip with anintegral solid-state amplifier —
known in the communications trade as an
‘active antenna’. It sold rather wellin the USA,
and still does, having gone through one or
two revisions.

Market feedback suggested that amore
compact shape would be more adaptable
and so Terk engaged renowned US
electronics designer, Larry Shotz, to design
something. This collaboration was a good
strategy. The man behind Terk Technologies,
Neil Terk, is an award-winning industrial and
graphic designer turned manufacturer.
What they came up with was a small circular
active antenna, about the diameter of a
compact disc. it was duly dubbed the 'pi’.

Terk Technologies is represented
exclusively in Australia by the Sydney-based
Communications Power Inc, renowned as
the distributor of the Allsop range of audio
and video care and cleaning products.

Let’s take a look at it

The pi antenna measures 130 mm in
diameter and is 28 mm thick. The smooth, all-

The Terk ‘pi’ indoor FM
anfenna reviewed

ETI APRIL ‘9O
104



The Terk ‘pi’ Indoor FM antenna is about the size of a compact disc, but 28 mm thick. It is
avallable in white, black and grey. It can be stood vertically or laid flat. It Is an ‘active’
antenna, having a low noise amplifier as an integral part of the loop antenna inside. Itis

powered from a 12 Vdc plugpack.

plastic casing has arubber encased Yoot at
the bottom which allows the antenna to be
stood vertically. A rubber buttononthe rear
face at the top allows the pitobe laid fiat (it
also has a second purpose, which I'll get to
shortly). Thus, you can stand it either
vertically or horizontally atop your hi-fi
equipment rack or cabinet, lay it flat ona
nearby shelf, or even atop the equipment
inside the rack or cabinet.

Inside is a pc board with a specially
configured loop track that forms the
antenna, and anintegral low noise, tuned RF
amplifier. This can provide some 38 dB of
gain, which can be varied by means of the
rubber button on the top rear of the case.
You can adjust the received signal level
between full gain (38 dB)right downto aloss
of 20 dB. This allows you to get good
receptionon astation when the FM tuner or
receivermay be “overloaded” by another,
very strong, signal creating crossmodulation
interference within the receiver.

Its size means it is unobtrusive, and its
styling does not jar withroom decor. But the
technology employed means it will
outperform the usual wire dipole supplied
with FM tuners. Wire dipoles are meant tobe
taped to awall, forming a ‘T about one and
a third metres across. Not, as | mentioned
earlier, that many people seem to do that.
Even when properly installed in a T-shape,
wire dipoles give poor reception on stations
located more or less along the line of the
wire, which means finding a position for the
dipole which gives good results on all
stations can be next to impossible.

Indoor FM antennas other than the wire
dipole are not new; there are a number of
‘rabbit's ears’ styles of set-top TV/FM
antennas available. However, these have
similar disadvantages to wire dipoles, if not
worse, because they are not tuned to the
FM band. And, let’s face it, most of these

contraptions are downright ugly. The Terk 'pi’
indoor FM antenna overcomes all these
problems and has an acceptable, if not
stylish, appearance to boot.

A thin (3mm diameter) coaxial cable
about two metres long exits from one side of
the pi's foot. Onthe free endis asmall plastic
box about half the size of a clgarette lighter,
with a coax plug protruding from the top
end - which goes to your tuner’s antenna
input -and a3 mmjack socket adjacentto
where the coax enters. A standard 12 Vdc
plug pack plugs in here to power the
antenna. The coax piug on this little boxis an
‘F-type’ connector; this typeis widely usedin
the USA, whereas 'PAL type’ connectors are
the most commonly encountered ontuners
Imported into Australia. A simple push-on
adaptor, F-to-PAL, was supplied with the
review unit. A small 75-to-300 Ohm ‘balun’
adaptor was also supplied.

Onthe front face of the pi, just above the
foot,is a small LED which lights up when the
pi is powered up. The button on the rear,
which servesas the gaincontrotknobanda
second foot whenthe plis laid fiat,is marked
with +38 dB at maximum, —-20 dB at
minimum and O dB about one-third of the
way around. There’s no marker on the knob
though, which would have been useful.

When standing vertically, the pi
predominantly picks up vertically polarised
signals, and when laid flat, it predominantly
picks up horizontally polarised signals. FM
stations transmit their signal one of three
ways: vertically polarised, horizontally
polarised, or combined vertical and
horizontal. Vertical polarisation favours FM
reception in cars because vehicle ‘whip’
antennas are instalied more or less vertical
and are thus most sensitive to vertically
polarised transmissions. FM antennasin the
home may be - well - anything!

The major FM stations transmit both
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vertical and horizontal, Community stations
may transmit vertical or horizontal,
depending on a number of factors - like
what sort of antenna can be afforded out of
their comparatively miniscule budget, or
what they have managed to scrounge
(beg.borrow ...)from abenevolent supplier.
Inany event, by the time the signalreaches
your antenng, it will be a mixture of
polarisations due to multiple reflections from
the ground, buildings and other structuresin
the path between the transmitter and you.

Here's where the versatllity of the Terk pi
shines. You can orient the antenna for best
reception on the station you want to listen
to at the moment. When used standing
vertically, the pi shows a small amount of
directionality, allowing it to be rotated for
best reception on weak stations. It does not
have the sort of directionality exhibited by
a wire dipole. Placed horizontally, it is
omnidirectional. And the adjustable gain
allows you to set the signal level to get the
best signal-to-noise ratio possible.

On weak, low-powered, stations the piis
claimed to reduce electrical noise pickup,
which s a problem with wire dipoles, rabbit's
ears and even outdoor antennas, making
reception either much clearer or entirely
banishing the noise.

On test

Toreview the Terk pl, | was fortunate enough
to have on hand a variety of equipment.
Firstly, 1 had an lcom ROOO general
coverage scanning receiver, which provides
coverage from 10 kHz to 2 GHz and features
a spectrum analyser type display (see
review inthe February issue).| also had Akai's
top-line AT-93B stereo tuner (see review,
Nov. ‘89) and a Harman/Kardon hk§50Vxi
stereo receiver (reviewed December ‘89).1n
addition, Akai kindly loaned me an AM-73B
integrated amplifier, which matches the
AT-93B tuner. In essence, this gave me two
complete hi-fi systems - one of moderate
cost (the Harman/Kardon)and one topend
system (the Akai components), plus a
calibrated communications recelver.

| purchased alocatly manufactured three-
element FM antenna and constructed a
‘reference’ antenna, the gain of whichcan
be calculated. | installed the reference
antenna on the roof at our offices in Balmain
here in Sydney. The three-element FM
antennalrigged up as a portable antenna
so ! could try it in various situations.

The Akai tuner has a singular advantage
- twoantennainputs. You can select either
antenna, or have the tuner automatically
select the antenna which gives the best
reception.it also has asignalstrengthmeter.

I set up a wire dipole (supplied with one of
the tuners), taping it to the wall behind the
equipment. This happened to be aninternal
wall. With the Icom receiver, | could
compare any antenna against results
recorded onthereference antennaonthe
roof and get a reasonably repeatable




The Terk pi antenna

measure of the difference between one
antenna and another, and between one
antenna located in different positions.

Our offices are located high on a ridge.
within a few kilometres of the major Sydney
FM and TV stations. It's a veritable 'RF
hotspot’. Many FM stations, inciuding the
lower-powered community FM stations
scattered around Sydney. can be received
here. But, that shtuationis both aboonand a
bane because the very strong commercial
FM stations can, and do, cause problems in
a tuner, making reception difficult on
weaker stations because of
crossmodulation from the stronger ones. In
addition, the TV Channel 2 mast is a few
kilometres away. Frequency-wise, it's just
below the FM band and it causes all sorts of
crossmodulation problems with any tuner
I've fried, from the bedside clock radio to the
SNOO Akai.

| compared the performance of the Terk
with the wire dipole taped to the wall and
with the dipole hung down in a random
fashionbehind the equipment. With the pi's
gain set at maximum, as you'd expect, the
Terk leaves the wire dipole for dead. | tried
setting the gain of the pi to give the same
signal strength on one station as the wire
dipole, and then compared their
performance on signals across the band. At
worst, the pl performed much the same as
the wire dipole. However, on some weak
signais from community FM stations, the pl
delivered a signal with a better signal-to-
noise ratlo. | guess this is aresult of its tuned
design, which limits out-of-band noise. The
loop design Itself may simply be less prone
to nolse pickup, too.

Comparing the pi, inside, against the
omnidirectional reference antenna on the
roof wasinteresting. The pi has sufficient gain
to deliver signal strengths around 10-18 dB
higher than the reference antenna, despite
a seven metre height difference and two
intervening walls, a ceiling and metal rooft
On some weaker stations, the reference
antenna delivered better signal to noise
ratios than the pi, but on others, the opposite
was true. Radio propagation is a complex
thing!

Comparing the pi and the three-element
FM beam also proved iluminating. From
Balmain, a number of FM station transmitting
masts are to the east, and a number are to
the north. Community stations are scattered
in ail directions. Now here Is one of the
problems with abeam antenna. Which way
do!point it? Aim north, and stations east and
west, and to alesser extent from the south,
are severely reduced in strength, or cannot
be heard at all. Solution - use a rotator.
Expensive and a nuisance.

Compared to the beam in a “typical”
outside position, the pi showed its form as an

“allrounder”. The pl could ‘pullin’ most signals
at a similar, and sometimes better, signal
strength than the beam from Its favoured
direction. For stations Inother directions, the
pl easlly outdid the beam. If your home s
located such that the majority of stations are
in the direction of one quadrant, then a
beam will do its job admirably. The pl will
probabily do the job, too. But inmy sttuation,
a beam has decided disadvantages.

To try out the Terk pi in a different situation,
lloaned the review model to my colleague
Jack Middlehurst. He livesin one of Sydney’s
garden suburbs on the upper north shore. His
houseislocated onthe side of aridge which
screens signals from the TV and FM stations
located largely around the city some 20 km
distant. Toget decent TV reception, he had
toinstallaTV antenna away from the house
so that It could ‘look over the ridge. A
masthead amp is located at the antenna.

“With the pi’s gain set
at maximum, the Terk

leaves the wire dipole
for dead.”

For FMreception, Jackinstalled aspitt onthe
TV feeder. Not ideal as it affects TV
reception, but a wire dipole indoors gave
very poor results on the FM tuner.

Well, he reported the Terk pi worked quite
satisfactorily. At full gain, some stations
would show distortion, which was easily
corrected by backing off the gain control.
Jack said that the pl would permit reception
of some stations that were impossible to
receive onanindoor dipole, but that beyond
a certain gain setting, the signal-to-noise
ratio could not be improved. Thisis because,
there’s little you can do to change the “raw”
signal-to-nolse ratio of weak signals If the
signal-to-noise ratio is already poor or
marginal, such that it is below the abllity of
the FM receiver’s limiter and detector to
improve it.

Back at the office | tried experimenting
with different positionings for the pi. It
showed limited directionality when stoodin
the vertical position. I measured the variation
to be about 6 dB. On marginal signals, this
can mean the difference between
reception with some background noise and,
oriented for best reception, full quieting of
the background noise. It is the “capture
effect” of FMreceivers that brings this about.
A variation of as little as 2 dB can bring the
capture effect Into play in an FM receiver.
Once you've acquired a signal at good
strength, twisting and turning the antenna
will make little difference.

When operated in the horizontal posttion,
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reception on some stations improved
compared to the vertical position reception,
while reception of other stations was worse.
In the horizontal posttion, | found the Terk pi
Is best placed on a non-metallic surface.
Laid fiat on the top plate of the tuner, i found
lts overallperformance was less than when
it was positioned flat on a non-metaliic shelf
a little distance away.

When you have a crossmoduiation or an
overload problem with your tuner (and they
all suffer it to one degree or another), the pi's
variable gain control provides a solution
where previously there was none. With auto-
scan tuners, | find they search across the
band and stop on every spurious signal,
delivering a distorted cacophony at regular
intervals across the band. But, wind back
gain control onthe pl and it all disappears as
If by magicl

Some of the weaker signals are affected
by crossmodulation. | find. Again, | found that
backing off the gain on the pl permitted
crossmod-free reception of these stations.

Appearance wise, It's very attractive. The
pi can be obtained in alkblack, white or grey.
The rubber foot, in each case, isblack. A No
12 Vdc plugpack was supplied with the
review model, and the proprietor of
Communications Power, Laurence Rodny,
informs me that plugpacks will be supplied
with stocks shipped to retallers.

Summary

The Terk pi indoor antenna Is a stylish and
very effective indoor FM antenna. it has
distinct advantages to both conventional
indoor and outdoor FM antennas,
particularly in ‘problem’ reception cases.
While it may not solve problems in all
situations, because every situation s
different and has Individual characteristics,
|would recommend it's at least worth a try.
Compared to the trouble and expense of
installing anexternal FM antenna, the Terk pi
has all the advantages.

if you want and enjoy good sound, why
compromise your system with indifferent or
poor results on FM reception? If you've paid
out good money for a quality FM tuner or
receiver, don't skimp on the antenna. You
wouldn’t put a $10 cartridge on your $600
tone arm or use $1 tapes in your cassette
deck, would you?

The Terk pl costs §199, rrp. =b

Contributed by The Apogee Group

Review wunit kindly supplled by
Communications Power Inc, PO Box 246
Double Bay NSW 2028. ® (02)357-2022.
Thanks also to Akal for the loan of the AT-938
tuner and AM-738 ampilifier, and to Convoy
International for the loan of the
Harman/Kardon hk550Vxi recelver.



multimeter, the basic test instrument

every radio amateur's shack should
have is an SWR meter, or reflectometer.
Having RF power measurement incorporated
Is a good thing, too.

I\ ‘ve sald It before. Next to a good

INSTRUMENTATION

Roger Harrison reviews A reflectometer Is Indispensabie for testing

the locally manufactured and setting up antenna systems, for tuning

Emtron EP-2000 “cross an inine antenna tuner or matching system,

7 and adjusting matching systems on an

needle” SWR and antenna. An RF power meter Is an essential

RF power meter. tool for checking and testing any transmitter.
ETI APRIL ‘9O
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Emtronics’ EP-2000 SWR & RF power meter Is a robust unit featuring a cross needle
type display that simuitaneously indicates forward and reflected power and SWR.

Background

Reflectometers come in three basic forms:
single meter types where the meter Is
switched between a ‘forward’ reading and
a reflected’ reading twin meter types where
one meter shows forward reading and the
other shows reflected; and the cross needle
types, which have a dual meter movement,
the meters positioned side by side in the
same housing with the scales facing each
other and the needles crossing in the area
between. One meter dispiays forward power,




EP-2000 review

the other reverse power. Where the needles
cross is a vertical scale marked In SWR.

Few other devices can match an RF
SWR/power meter for simplicity and
functionality, as it delivers direct readout of
important performance parameters in any
transmitting system. And it can be used to
show actual system performance under the
applicable operating conditions. No wonder
they're ubiquitous!

So much for the justification. What about
the Instrument under review?

The EP-2000

The Emtron EP-2000 SWR and power meter
Is a cross needle type instrument, giving
simultaneous display of forward power,
reflected power and SWR - no adjustments
necessaryl The specifications claim it can be
used across the frequency range from 1.8
MHz to 60 MHz and is designed for use in
nominal 50 Ohm systems. The maximum
forward/reflected power ratio it can display
Is given as 5. It features three selectable
forward power ranges: 20 watts, 200 watts
and 2 kW. The corresponding maximum
reflected power ranges are 4, 40 and 400
watts. Accuracy Is quoted as better than
+ /=10 per cent, which Is certainly quite
adequate for the majority of amateur radio
applications and clrcumstances. It would suit
many other applications too, such as HF
marine and HF land moblle and base statlon
Installations.

The sheet supplied with the EP-2000 says
the meters are 100 UA movements. A zero
adjustment screw Is provided for each on the
meter's front panel. | found the reflected
power movement would not zero properly.
From a little inspection, | found the screw
securing the movement’'s front panel,
removed it, adjusted the offending
movement's swinging arm which sets the
needle position, replaced the front panel,
and had no further problem.

The EP-2000 is housed in a sturdy and

SPECIFICATIONS EP-2000

Forward/Reflected Power Ratio (max.)
Power Ranges:

Frequency Range...................
Input/Output Impedance .............

FOITWard It RS ol o ateks- ek

ROMIOCLOd oozt o16ss oTatatevs: oravatatatas
T T S s A L I B
Input/Output Connectors.............
DIMONSIONS /. o550 o 1eaieievo/srelaraielavaoreialalons

...................... 1.8 — 60 MHz

................... 20/200/2000 watts
...................... 4/40/400 watts
................ better than +/- 10%

attractive all-metal case measuring 125 mm
wide by 80 mm high by TOmm deep. The
case is painted two-tone jungle’ green and
has four small rubber feet on the bottom,
which prevent it sliding around on most
surfaces or scratching equipment on which
it may be standing.

As you can see from the accompanying
photograph, the meter unit dominates the
left side of the front panel, which slopes back
a few degrees, iImproving visibility when
typically viewing the instrument from above.
The power selector switch is on the right side
of the panel. It is a rotary type, operated by
a 20mm diameter black plastic knob with
white indicator. The panel lettering is white
and very visible, even under poor lighting
conditions. The input and output connectors
are standard SO239 sockets, mounted
45 mm apart on the horizontal centre line of
the rear panel.

The meter scales are quite easy to read
from arm’s length distance, but should not
be read from much further than that for
practical purposes. Internally, the
reflectometer section is inside a shielding
enclosure mounted behind and between
the SO239 sockets. The rest of the circultry
Is mounted on a 50 x 60 mm fibreglass pc
board which Is soldered directly onto the
rotary switch terminals. Six preset timpots are
on this board, for calibration of each of the
forward and reflected power ranges. These
are preset at the factory when each unit is
callbrated before shipping. Shielded twin-
wlre cable s used for wiring between the
reflectometer section, the pc board and

’

20W

from the pc board to the meter.

The construction appears simple,
stralghtforward and robust. It's not ‘laboratory
standard’, but then Emtron doesn’t pretend
that it Is. | note that a shield plate Is secured
behind the meter cutout in the front panel,
which seems to provide both shielding and
a means of mechanically securing the dual
meter movement.

On the air

| connected the EP-2000 between a
transmitter and a calibrated 50 Ohm
dummy load which had a facllity to measure
the peak RF volts developed across it. For the
sake of verlfication, | connected a 100 MHz
‘scope across the load too, using a low
capacitance probe. | checked it at several
power levels using the 20 W and 200 W
scales. It proved to be well within the quoted
+ /= 10 per cent accuracy - more like half
that. And, yes, it works quite happlly on the
six metre (60 MHz) band as well as down on
HF. | used It to get my old six metre rig and
new four element 50O MHz beam back on
the air to experlence some of the
spectacular DX coming through now old Sol's
running at the peak of cycle 22.

| also tried it on a load that presents a
known SWR and, again, results were well
within the quoted accuracy. Accuracy
proved to be unaffected by the “standard
drop test” ~ from bench to floor ~ proving
Just how robust it Is.

The power ranges are sensible, the 20 W
range being ideal for Novice licensees, for
use with lower power rigs, or for tuning-up
and adjustment of antenna systems when
low power should be used for courtesy’s
sake. The 200 W scale caters for the popular
transceivers which, in general, run around
100 watts output. If you're running something
around the ‘legal limit’ (400 W PEP on SSB),
the 2 kW scale caters for you, but don't
expect to be able to accurately know
whether you're putting out 380 W or 420 W:
the 4’ on the scale for this range Is only about
40 per cent of full-scale.

Priced at STO, this instrument is well worth
the investment. | can heartlly recommend it
If you're in the market for a good quality,
robust SWR & RF power meter, =k

How the cross needie display works. The dual meter movement indicates forward
power on the left hand scale and reflected power on the right hand scale. Where the
meter needles cross shows the SWR according to the vertical line markings (they're

arcs, actually).
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Review unit kindly supplied by Emtronics, PO
Box K21, Haymarket, NSW 2000. =
(02) 211-0988.

Contributed by The Apogee Group



INSTRUMENTATION

Kikusui has established a considerable reputation in the test
and measurement world with its range of high quality, high
performance, value-for-money instruments. The newly released
COMB3000 series is set to further enhance that reputation,
judging from the performance evaluation of this one, writes

Roger Harrison.

ortable oscilloscopes have long been
In demand by those involved in field
service. Until very recently, portable
oscilloscopes have employed traditional
analog technology. However, the constraints
of size, welight and power consumption have
always Impinged on performance,
restrictions being placed on instruments at
the design stage. Truly portable, as opposed
to ‘luggable’, analog oscilloscopes, offering
100 MHz bandwidth, two channels and
maybe two timebases are still a rarity. You
can only ‘shrink’ the technology so much.
Digital oscilloscopes offer advantages by
way of unique functions and features that
have particular virtues in field servicing of
today’'s electronics and computer
technology. But digital storage oscllloscopes,
or DSOs, are more complicated than andlog
types and ‘shrinking’ them to portable size
was a challenge not taken up by instrument

manufacturers until a few years ago.

It was the development of several critical
technologies that fuelled the design of
portable DSOs. Among these were very large
scale Integration of digltal, offering multiple
functions in a single device, or a small set of
related devices, the marriage of bath analog
and digital in VLSl devices, and the
development of highly sophisticated,
programmable microcontrollers. Fabrication
in CMOS allowed dramatic reductions in
power consumption. Display technology
surged ahead too, with refinement of the
traditional cathode ray tube (CRT) and
development of liquid crystal displays (LCDs).

All this activity fuelled the development of
a rash of portable DSOs In recent years by
most instrument manufacturers - and we've
reviewed some representative exampiles in
ETI.

Kikusui Is a Japanese manufacturer which

established a reputation for quality and
performance in the analog oscilloscope
market In the mid-1980s, offering a serlous
challenge to the dominance of Tektronix and
Phllips In this market. They have managed to
carve for themselves a comfortably-sized
niche. Kikusui is represented in Australia by
Emona Instruments of Camperdown In
Sydney.

The DSO advantage

In a digital storage oscilloscope. the
waveform to be viewed Is first amplified in
the same manner as In an analog
oscllloscope. It is then applied to an analog-
to-digital converter (ADC). This samples the
waveform amplitude at given intervals, the
digital result then being stored in a random
access memory (Just as you find In a personal
computer). From here It can be recalled as
required. The values of either all the polnts
measured or only some of them may be
recalled. Particular values may be sought out
- such as peak amplitude - and recalled for
purposes of analysis or display. Digltising the
signal and storing it In RAM offers a versatllity
not available in analog CROs.

To display the waveform that has been
sampled and stored, the digital information
is recalled from the memory and applied to

KIKUSUI'S COM3101
PORTABLE DSO
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Kikusui's COM3101

a digital-to-analog converter (DAC), the
output of which then drives the vertical
deflection ampilifier for the cathode ray tube
(CRT). The timebase controls not only the
sweep, but the ADC, memory and DAC. The
original signal is reconstructed point-by-point
and displayed.

The display Is actually made up of a series
of dots. To improve the visual appearance
of the display, electronic interpolation is used
to literally ‘join the dots’. Various interpolation
methods may be used.

Where the display of high speed repetitive
signals is called for, a technique called
sequential sampling is included. This
“reconstructs” the signal by sampling it at
different points over a number of cycles. The
display is progressively built-up with each
sweep across the CRT, many cycles of the
input waveform being used in succession to
build up a single cycle of the display. While
this technique can only be employed with
repetitive waveforms, and not transient
events, note that the Input need not
necessarily be a sine wave.

A problem unique to digital storage
oscilloscopes is the phenomenon called
allasing. The ADC is ‘clocked’ at a pre-
determined rate to sample the incoming
waveform. Where a high speed signal of
complex form Is being viewed and the ADC
clock rate happens to be lower than the
input signal frequency, the signal displayed
on the screen will have completely different
timing. This phenomenon is called ‘aliasing’.

A good example to illustrate the problem
is in trying to display an amplitude modulated
RF signal. This is @ composite signal made up
of a high frequency carrier and a much lower
frequency modulating signal. The object is to
view the overall signal, showing the
amplitude variations caused by the
modulating signal. However, the ADC
sampling rate has to be much lower than the
RF carrler frequency and all you're likely to
see@ - because of dliasing - is some
representation of the low frequency
modulating signal. Not terribly satisfactory.

To overcome the problem, the better
instruments employ an analog signal peak
detector circuit which senses the peak

voltage of the input. This is used to ensure
retention of the signal peak from the ADC
in order to get a proper display of the
composite waveform.,

Another problem is jitter. When viewing
repetitive signals, there will be some
difference between the sampliing rate and
the sweep frigger signal. This causes an
uncertainty of plus- or-minus half the interval
between samples. Thus, the trace will jitter
due to the uncertain triggering. Jitter
cancelling circults are employed to correct
the problem. It is especially important when
looking at an enlarged view of the input
waveform.

High frequency nolse on a waveform can
mask details that may be important. Good
DSOs offer an averaging mode which strips
away the nolse to reveal the wanted signal.

A particular advantage offered by digital
storage oscilloscopes Is the ability to get a
close-up view of a portion of a waveform.
Because the samples of the input signal are
sequentially stored in memory, you can
electronically ‘take out’ a segment of the
stored waveform and display It. Once you've
captured the signal, readout from the
memory is readily controllable. Thus, you can
‘zoom In’ on a glitch or transient for closer
examination. You can also ‘compress’ slowly
varying events, effectively ‘zooming out’ for
a view of events that occur over a lengthy
time interval.

The real power of digital storage
oscilloscopes lies in their facllity to store a
signal without specific regard to the detailed
signal parameters or display mode. The
processes of acquiring the signal and then
displaying it are largely divorced, which does
nat happen in the analog oscllloscope. Being
able to manipulate the signal once it's
captured gave designers considerable
flexibility and they have taken imaginative
advantage of this.

When examining transients, you often need
to view events preceding and/or
succeeding It. This can be a great
advantage in analysing cause-and-effect
situations in a circuit. For this reason, digital
storage oscilloscopes provide pre- and post-
trigger viewing of transient or ‘one- shot’
waveforms. This feature is particularly useful
in tracking down glitches and transients in
both digital and analog circuitry.

Many DSOs include a roll or chart recorder
mods, which allows viewing of slowly varying
signals that may have periods of seconds,
minutes or longer. In this mode, sequentially
successive ‘bites’ of the signal are stored and
then displayed, moving across the screen
from right to left at a suitably slow rate. A
complete waveform Is seen to march
steadily across the screen. This mode Is often
used to pick out transient signals that would
otherwise go entirely unnoticed.

Kikusui's COM3OOQQ serles oscllloscopes
comprise four models, two DSOs and two
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analog models. All are portable types,
featuring a 3.5 inch (89 mm) bright,
rectangular CRT display, dual Y channels, an
auto set function, pushbutton function
selection and on-screen menu, four setup
memories, a frequency counter function, a
DVM function, plus delta-V and delta-T
measuring functions. Each of the analog, and
each of the digital, models is available in
either 50O MHz or 100 MH operating
bandwidth.

The COM3101

The two DSO models feature maximum 20
megasamples/second sampling In storage
mode and simultaneous measurement on
both channels, Effective storage frequency
for single-shot is 8 MHz 100 MHz repetitive
on the COM3101 (50 MHz on the COM305Y).

The COM3IO1 Is a remarkably compact
Instrument considering the features and
functions that are packed In its case. It
measures 215mm wide by 75 mm high by
343 mm deep overall, and weighs just 4.5 kg.
It can be powered from the ac mains, 90 to
250 V, 50-60 Hz, consuming around 60
watts. it can also be powered from an
external dc supply, 11-16 V, consuming around
48 watts. An optional battery pack is
available (BAO1-COM), which attaches to
the top of the instrument’s case. This provides
nominally 5O minutes operation from full
charge, according to Kikusul. It measures
24mm wide by 30 mm high by 174mm
deep and weighs 1.9 kg. One of these was
supplied with the review instrument.

Digital functions of the COM3IO1 include
signal averaging and arithmetic function
modes, four reference memories, four
viewing modes (envelope, pretrigger, view
time and roll), sine and pulse interpolation.

The vertical channels feature a deflection
factor range of 5 mV to 5V per division in
the usual 1-2-5 sequence (10 ranges).
Nominal input impedance is IM//28 pF. You
can have separate signals on each channel,
add the two channels or operate In aiternate
and chopped mode - all familiar analog
instrument facilities.

The COMB3I01 sports two timebases. As is
typical with analog CROs, you can run the
timebases In normal mode, single shot or
auto. They can be triggered from either input
channel or an external input, and the
triggering boasts the usual ac, dc, HF-reject
and TV horizontal coupling modes. The
display can be driven by timebase A alone,
A Intensified by B, or B separately triggered.
Sweep time range for the A timebase is 20
ns to 10O ms per division in the usual 1-2-5
sequence, ylelding 21 ranges. The B timebase
range extends from 20 ns/div. to only 50
ns/div. (20 ranges only). Delay jitter is quoted
as 1/10,000.

Vertical axis resolution is quoted as eight
bits, 25 dots per division, while horizontal axis
resolution is 10 bits, 100 dots per division. This



results in a very clear, unambiguous trace.
There are two display memories of 1024
words/channel.

Probably the outstanding feature of the
COM3101 is the automatic search-and-set
function. There is a pushbutton on the
Instrument’s front panel prominentty marked
‘AUTO". When you've hooked up the DSO to
a cireuit, pushing this button causes the
instrument to select automatically the
optimal vertical deflection and timebase
ranges, and even the input signal channel,
so that you can view the signal without
having to waste time running through the
various Y Input sensitivity and timebase
settings to get a sensible display. It's a ripper
featurel

The single-key auto setup faclity for
oscliloscopes was pioneered In the
marketplace by Philips a few years ago. It first
appeared on thelr top-line instruments, then
was gradually featured In models down the
range. | didn’t think it would be long before
other manufacturers emulated such an
effective facliity.

The front panel design of the COM3101
(and the others In the series) Is quite unlike
both conventional analog CROs and other
DSOs. As you can see from the
accompanying photograph, there is an array
of pushbuttons or keys, and a large rotary
knob. Kikusul refers to It as an interactive
setting system.

When setting It up, a menu s selected and
displayed on the CRT. The desired mode and
function are selected with keys for the X and
Y sections, and the range, variables and
other parameters are varled using the rotary
knob. It's actually easier to do than It is to
read abouti If you're used to operating a
conventionat oscllloscope, this takes a little
getting used to, but it turns out to be quite
efficlent, particularly If you use the AUTO
search-and-set key first up.

Four set-up memories are provided for
storing panel settings you may find you use
frequently. These settings can be recalled at
the touch of a button, as they say. If you
Install the optional GPIB Interface
(IFO3-COM), up to 100 steps can be stored.

The CRT trace Is quite bright, even when
viewing high speed waveforms. It should be
- 12 kV Is applied to the accelerator. The
graticule is an Internal type and Is clear, with
good contrast. The display shows, apart from
the signal waveform(s), all the setting
parameters, measured values at cursor set
points, values measured by the DVM (which,
incidentally, works on channel 1 only) and
frequency counter values (in real mode).

Like all good DSOs, the COM3101 provides
an enveiope mode, allowing the display (and
measurement) of AM modulation envelopes.
In addition, aliasing caused by input signals
greater than half the sampling frequency
can also be detected. Noisy signals can be
averaged, the number of sweep cycles for

averaging being selectable from 2, 4, 8, 16,
32, 64,128 or 256.

In digital storage mode, the CRT display Is
continuously updated. However, using the
view time function, you can change this so
that the display is updated once per second
or once every two seconds. A roll mode is
provided for viewing very low speed
waveforms (as explained in my preamble).
The Incoming waveform is digitised and
stored in memory. It Is then written on the
display continuously, new data being
displayed on the right of the CRT while the
old data Is shifted off-screen to the left. You
can freeze the display at any time using the
trigger and pause functions.

The COMBIOTs pretrigger function permits
you to select the trigger point at zero, 1.3, 5.1
or 9 divisions of the CRT display. This is
extremely handy for viewing what happens
before and doftfer the trigger point of the
waveform or event being viewed.

The Instrument’s arithmetic function allows
you to take the signals In channel 1 and
channel 2 and add, subtract or multiply them.

“The COM3101 is a
sturdily built, well
thought out and
designed instrument.”

The add or subtract functlon is used, for
example, in singling out crossover distortion
in audio amplifiers. The muitiply function can
display a power waveform by operating on
a voltage waveform in channel 1 and the
circuit’'s corresponding current waveform in
channel 2.

Construction of the COM3IO1 s very sturdy.
The front panel Is covered by a nattlly
designed fold-down ‘protector that props up
the front of the Instrument and also serves
to house probes. These go behind a panel
which details the menu table, right where
you need it — no need to continually refer to
a manuall This front panel protector sports
an Integral carry handle.

Ergonomically, the COM3IO1 Is a delight to
use, desplite Its compact dimensions. | tried
it out on a varlety of digital and analog
clrcults to put it through its paces. Because
| found it quite unlike other DSOs, | looked
through the manual before turning it on.
Satisfled | could make sense of it, | plugged
It into the malns and switched on. Nothing.
Not a squeak, not a light. A blank screen and
no sign of life. Must have done something
wrong, | thought | checked everything. The
power cord, the fuse (the manual told me
where to find It), switch and all. Still nothing.
Back to the manual. Ahal There are two
switches to operate when powering it from
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the mains: one on the front panel (which |
was using) and one hidden In arecess on the
rear panel. It still pays to read manuals - but
more closely.

The AUTO search-and-set function Is a
dream. It just saves so much time and bother.
| connected the COMB3ION to a circult that
develops a rather compiex waveform across
an inductive load, containing high speed
spikes, damped osclliations, exponential
ramps and all. | trled getting a sensible display
the conventional way, trying varlous
combinations of X and Y settings, and trigger
modes. Such a waveform makes trigger
setting, in particular, a nightmare. It took me
some 20 minutes to obtain a sensible display.
The auto function took all of a few seconds.
Smart.

With a sensible display, | could then get into
pretrigger viewing, expand the trace to view
selected sections, scroll It backwards and
forwards across the screen, measure
amplitudes and periods, etc. If's great to be
able to measure a multitude of parameters
from a signal, connecting just one instrument.

Once acqulred, the display was rock
steady, with no evidence of jitter. | tried
viewing the same signal using a VHF analog
oscllioscope from another manufacturer
which features excellent trigger facilities and
speclfications and an auto set facllity. The
COMBION was decidedly better at the job.

The pushbuttons have a good tactile ‘feel’
and positive response. The rotary selector
knob s an excellent idea that works well. The
two 'Y channel inputs are located on the front
panel, which some portable ‘scopes don't
manage - to thelr detriment. The external X
input is located on the right hand side apron,
Just behind the front panel. This input is.not
used as often as the Y Inputs, and | found this
to be a sensible, easlly accessed location.

The battery pack screws neatly on the top
plate and connects via a D-sub connector
arrangement. Rechargeable Nicads are
used. | did not get the opportunity to try the
unit in battery operation.

Summary

The COMB3IO1is a sturdily built, well thought
out and designed Instrument that offers the
power, features and functions of many
benchtop DSOs in a portable form. | think it
offers very good value for money.

The COMS3ION is the top unit in the
COM3OOO range. It is priced at $6348 ex-
tax for the 100 MHz verslon and $5665 ex-
tax for the 50 MHz version. The battery pack
optlon costs $594 ex-tax and the GPIB
(IEEE-488) Interface, $996 ex-tax. =L

Contributed by The Apogee Group

The COMB3IOI reviewed was supplled by
Emona Instruments, 86 Parramatta Rd,
Camperdown, NSW 2050. & (02) 519-3133.
Fax: (02) 550-1378.




&““/ L

ARG ERSIE

ANSWERS & ARGUMENTS

This column is intended as a forum for exchange between
you, the readers, and the magazine. Via this column I'll

answer queries on projects, general questions on

electronics

and related subjects that may puzzle or concern you, engage
in a little argument on topics of interest, or discuss subjects
you might like raised. It’s up to you! Short letters will be
appreciated, long ones may be edited; if asking questions,
confine your letter to one or two topics please. Send your

letters to: Locked Bag 888, Rozelle NSW 2039.

Showing the construction of the ETI-749 SWR Meter — the
plcture missing from the article In January'’s Issue.

The picture, please!

| have a puzzle regarding the published in the January issue. On
project ETI-749 SWR Meter, page 123, in the fist paragraph
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The component overlay for the ETI-749 SWR

under the heading Construction,
you say that the components are
mounted on the copper, or track,
side of the printed clrcuit board
*...as can be clearly seen from
the accompanying picture.” But,
search through the arficle as
much as | could, nowhere could
I see such a picture. It looks as if
it could have been right there on
the page, just above the artwork
for the edge meter scales. Was
there ever such a picture, and if
s0, could you please show it in
the magazine? it would help me,
and no doubt other readers, to
build it. The component overlay,
on page 124, seems to have had
the track pattern (in red)
transposed left to right.

1.B., Coburg, Vic.

Yes, you're quite right, the picture
Is missing and the overlay has the
track pattern transposed.
Unfortunately, the production
system currently used for the
magazine prevents checking this
at the absolute final stage before
printing, and If something goes
completely missing, or (as In the
case of the overlay), the pattern
Is transposed (flopped', as they
say In the trade), such errors get
through.

The missing picture and the
correct component overlay for
the ETI-749 SWR Meter are
reproduced herewith (with

Meter. This was shown Incorrectly in the prayers offered for safe
January Issue, on page 124. passage).
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ROGER HARRISON

Prices, please!

All advertisements and news
should include prices. ETl is a
great magazine - even my wife
reads it. The projects are great
and it's good to see technical
and general articles. The
magazine has good balance
and good presentation overall.

J. S., Port Arlington, Vic.
Good. Thanks. (By the way, what
do you mean "...even my
wife...?")

ETI-1623 I/O Card Kit

After contacting several
suggested retall stores, both
locally and Interstate, | was
unable to locate a 24-line
Input/output card (ETI-1623) kit, as
featured In ETI, June 1989.

It would be greatly
appreciated if you could please
let me know a source of supply.

G. M. H., Gosnells, WA.
Well, kits as such are not
avallable. However, you can
obtain a pc board from the
author, Graham Dicker, as
detalled In the caption beneath
the component overiay on page
49 of the June 89 Issue. The five
components required for this
project are all items commonly
stocked by many electronics
retallers. For the pc board,
contact:
Graham Dicker PC Computers,
36 Regent St, KENSINGTON S.A.
5068, ® (08)332-6513

Advice on the
ETI-459 Transmission
Line Speakers

Some time ago | built the
Transmission Line Speakers
designed by Richard Timmins and
published in ETl in August 1977
(Project 4995).

| believe their performance Is
still pretty good, especially since
| substituted SEAS metal dome
tweeters for the original KEF 727s.
But | wonder if | might achleve
even further Improvement in
detqil at the top end by



Figure 1. Re-drawn circuit of the
ETI-495 Transmission Line
Speakers’ crossover, with
reader BW'’s addition of an SEAS
dome tweeter.
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alteration to the crossovers.

| notice that most more
recently designed crossovers
separately feed each drive unit
directly from the input through
only its own part of a crossover
network. Whereas, in the ETI-495
design all units are fed in series so
that, for example, the high
frequencies are all first passed
through a 65 uF capacitor.

It is a straightforward matter to
alter the design to a “parallel”
setup (especially for the tweeter)
using mostly the same
components. Or does this really
require a complete redesign of
the crossover? | do reaqtlise that
this articie was published a long
time ago, but | imagine there
may be other readers interested
in your comments. | think there
may still be a few of these
speakers around as they were
well known and popular among
hi-fi buffs.

B. W., Bulleen, Vic.
I've redrawn the ETI-495
crossover circuit here (Figure 1),
with your modification of the
SEAS dome tweeter added. I've
arranged it so you can clearly
see that the three sections are
not really “in series.”

The 65u capacitor (C2) and
inductor L2 (9 mH), form a simple
high pass filter that attenuates
the extreme bass, so that energy
from this part of the audio
spectrum, which is offen at high
levels, Is not applied to the
midrange and high frequency
drivers. While the response of

thase drivers is attenuated down
at the bottom end of the
spectrum, it is finite. Speakers
such as these, because of their
extreme bass performance, are
often called on to reproduce
material with lots of bass at
extremely high levels. This energy
can affect the performance of
the mid and top end drivers.

It is not often appreciated why
active loudspeakers, where the
drivers are individudlly driven from
carefully designed electronic
crossovers that virtually delete
out-of-band signals before
amplification, sound that much
better than speakers of the same
configuration with conventional
passive crossovers.

Try switching the line at ‘A’ from
its current connection to the
input and do some listening tests
with material containing lots of
deep bass at high energy levels
(Toccata and Fugue, or
Japanese folk drums - six metre
diameter monsters!). I'd be
surprised if the top end
reproduction was better over all.
Moral of the story here is — an
active system would be even
better. But your cash position
would be even worse!

I don’t see why you've put a IR8
resistor in series with the SEAS

Loudspeaker Design”, Part 2, by
David Tilbrook, ET February 1980.
pp 136-142.

Project identification

| have a dual tracking power
supply which | believe is an ETI
design as the PCB is identified
with ETO4 and the front panet is
lettered with “"E/T Dual Power
Supply”.

If this information is adequate
to confirm that the power supply
is indeed an ET! design. would you
please advise if it would be
possible to obtain a circuit for
same from your magazine or
perhaps a copy of the original
article.

D. W. C., Fraser, ACT.
The project you have is no.
ETI-IOS, published in November
1971 Copies of the article are
available from our Reader
Services department at a cost of
.
For readers wanting copies of

Vsupply

&

articles for past projects, contact:
Reader Services, ETI Magazine
180 Bourke Rd, ALEXANDRIA NSW
2015

Battery monitor
circuit
| have an item of battery-backed
equipment and would like to
install some simple circuit that
flashes an LED, or whatever,
when the battery voltage falls
below a pre-determined value
(preset via potentiometer).
N.B., Goulburn, NSW,
| think we can oblige. The
accompanying circuit, Figure 2,
originally appeared in the Ideas
for Experimenters column in 1983,
and subsequently in “Circuits
Cookbook #5°, page 63.

Submitted by reader CW
Catherwood of Lismore NSW, it is
quite a simple circuit. The
transistor and 10k trimpot form an
adjustable voltage divider. The
collector of QI provides bias for
the gate of the ClO6 SCR. The
voltage on the transistor’s
collector depends on the base
current — which is determined by
the battery voltage - and the
value of the 10k preset.

When the battery voltage is
high enough, the transistor's
collector voltage is below the
SCR's gate threshold. When the
battery voltage falls sufficiently,
the transistor’s collector voltage
rises and the SCR turns on. The
SCR will then conduct, providing
supply to the flashing LED.

The 5VI1 zener maintains the
voltage required by the flashing
LED, while the 470R resistor and
10iu capacitor determines its
flash rate.

You can take it from herel

Contributed by The Apogee Group
Figure 2. Battery monitor circuit.
The Flashing LED warns you
when the backup battery level
falls below a preset voltage.

&

tweeter. You'd be better off re- 100u
Jjigging the values of R3 and R4 to 0 16V
better match the sensitivity of the +
SEAS tweeter to the KEF BIIO mid- -
range driver. For a reference on i
how to go about this, see: — V1
“Principles and Problems in I L=
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HISTORY, PHILOSOPHY
AND THE LAST LAUGH

he 1960s were in full swing.

Harold Holt was PM, Andrew

Peacock was but a colt. The
Rolling Stones were in their
twenties, jazz and folk music were
top of the pops in Australia. The
Vietnam war was escalating by
the week and conscription was
a four-letter word among tertiary
students of the nation. History
was in the making ... It's just that
some weeks are more historic
than others.

The immediate years after
World War I, educationaily, had
concentrated on vocational
training, suiting the needs of the
time, national reconstruction and
all that. Then the 1960s baby
boomers swamped the tertiary
institutes, seeking an education
more than a strict vocation.

Educationalists of the period
hurriedly put together
educational/vocational courses
to suit the demand. So science
and engineering courses
included compulsory units of

history and philosophy, history
and phiiosophy courses included
compulsory units of science and
mathematics, and courses in
computing ignored the trend
and got on with teaching
FORTRAN, COBOL and ALGOL -
BASIC was yet to be “invented.”

Between Vietnam moratorium
protests and exercises in draft-
card burning, science and
engineering students sat through
lectures and tutorials on the
History of the World's Great
Religions, The Ideas of the Great
Philosophers and similar uplifting,
mind-broadening subjects.

ldeas learned here were
immediately applied to such
practical pursuits as The Collision
of Inelastic Spheres on Horizontal
Surfaces, Getting Out of Lab.
Work, Minimising Essays & Getting
Away With It, Convincing the
Faculty Head that Institute Rules
Permitted Proxies to Attend
Lectures On Your Behdalf, etc.

A colleague of mine was

rEEFETTnrEey
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pursuing the same course as
myself during that period,
encumbered with a draft card
and student’s exemption from
call-up while he continued his
course (subject to satisfactory
performance). In order to prolong
his exemption for as long as
possibie, he was very much “into”
Creative Course Reconstruction
which meant passing the
minimum number of subjects per
year and accruing extensions for
completion of other subjects.

But one year came the day of
reckoning. Following the half-
yearly exams, my acqualntance
was summoned before the Head
of the Liberal Arts Facuity to
explain his poor (read non-
existent) progress in a subject
euphemistically described as
History of Ideas. The first half-year
had covered the great
philosophers, which time my
acquaintance had spent getting
acquainted with the great
philosophers of The Student
Prince, a hotel of apt name and
appropriate location (or is that
loquacion.)

"My boy.” said the Head of
Faculty, addressing my friend In
a condescending manner
despite the age of the
addressee. “Your progress In this
course has been jeopardised by
your persistence in other
activities.

"I must warn you that fqilure Is
inevitable, unless you embark
upon another course of action,”
he sald, menacingly.

“And what course would that
be?" questioned my friend.

And the Head of Faculty
boomed, "You must put
Descartes before the sauce, my
boy!”

ETI APRIL ‘90
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Girls cheaper
and more
flexible than
p¢ boards?

LIKE many simple ideas that have
revolutionised our world, printed
circuit boards met with a difficult
birth.

Paul Elsler, the man who
invented the printed circuit,
recounts a true anecdote about
one “false start” on the way to
their birth in his autobiography,
My Life with the Printed Clrcuit.

In 1936, Eisler approached the
British Plessey Company, seeking
to demonstrate a printed circult
radio, the practical realisation of
his technique that “printed” the
wirlng connectlons between
components using copper
laminate on a phenolic board.

Eisler claimed that his printed
circuit manufacturing technique
would improve reliability, simplify
production, enable the
miniaturisation of circuits and
create new products and
markets. The directors of Plessey
couldn’t see it, telling Eisler that
his printed circuit would replace
the work carried out by “girls”
and that “girls are cheaper and
more flexible!”

Discouraged, Eisler turned to
other things.

The sagaclty of Plessey’s
directors aimost literally blew up
In their faces. The first non-
laboratory application of printed
clrcults was in radio proximity
fuses (rronically, an American
invention) fitted to antl-aircraft
shells, used so successfully
against the German V1 “Doodle
Bug” flying bombs, just five years
later In 1944,

Today., the electronics and
computing Industries depend on
the humbile printed circuit board.
Paul Eisler, the iast laugh Is yours.

Contributed by The Apogee Group
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BlTSTREAM'S THE GO! S SNNuEmuww

Philips has won a major battle in the
marketing war between rival CD player
manufacturers. Roger Harrison explains how
the company has leapfrogged the DA converter
debate with ‘Bitstream’ which, they claim,
overcomes inherent non-linearities in

conventional converters.

he technology that converts

digital data on a CD into
sound is good, but not perfect.
The digital-to-analog conversion
process has inherent limitations
which different manufacturers
mask in different ways.

A conventional D-A converter
uses the binary weighted current
divider method. A series of
currents is generated, one for
each bit of the incoming stream
of 16-bit binary words. These
currents must vary in precise
steps, each a factor of two. In a
good 16-bit D-A converter, the
current value for the most
significant bit (MSB) must be
generated with an accuracy of
1765636 (about 15 parts per
million) of the least significant bit
(LSB). This problem becomes
more severe for D-A converters
using a greater number of bits.

The accuracy with which bit
currents can be generated is
normally limited by inherent
inaccuracies in the values of
analog components inside the D-
A chips, such as resistors. Other
effects, like temperature
changes and long-term drift in
component behaviour, also
impact on accuracy. Such
effects can be corrected by
using an averaging technique in
the D-A's current divider, as Philips

feature In some of their chips.

The new 'Bitstream’ conversion
technique is claimed to eliminate
non-linearity problems at the
source, rather than attempting to
correct them at a later stage.
Developed by Philips, it operates
almost entirely in the digital
domain, avoiding the potential
inaccuracies of the analog
voltage-adding operations
performed in muiti-bit D-A
converters. The actual con-
version to an analog signal is
performed only at the very last
stage in the process. A flow
diagram of how it works is shown
in Figure 1.

Since in theory any converter
operating at more than 1-bit
resolution is subject to non-
linearities, the new technique
operates on a high-speed 1-bit
data stream. Which is where the
name ‘Bitstream D-A conversion’
came from. With this technology
there is no longer any need for
the multiple bit current adders,
with their dependency on the
accuracies of analog
components.

The 1-bit high-speed bit stream
operates at a frequency of
1.2896 MHz. It is obtained from
the stream of 16-bit digital words
coming from the CD by a code
conversion process. Quantisation

JP N e TS (RIS TR ]
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Figure 2. How the 1-bit continuous conversion

process works.

noise is said to be eliminated by
a 'noise shaping’ process, which
enhances resolution in the audio
frequency band.

At the same time, an
‘upsampling’ process is
performed on the digital bit
stream, so that the original 16-bit
data stream with four-times
oversampling is converted into a
1-bit data stream with an
effective oversampling rate of
256 times. This oversampling rate
corresponds to a frequency of
N.2896 MHz, which is 64 times
higher than the original four-times
oversampling rate.

The conversion of the resulting
1-bit high-speed data stream into
an analog signal is performed by
a switched capacitor network, In
this network, the switching of the
capacitors is controlled by two
signals representing the logic ‘O
and ' levels of the incoming bit
stream, together with a
continuous clock signal. The 1-bit
data stream is converted into an
analog signal using a 1-bit D-A
converter (see Figure 2).

The potential non:linearities of
the 16-bit system, which can result
in weighting errors on the
individual bits of the 16-bit binary
words, are thereby completely
avolded, according to Philips.

The Bitstream D-A conversion

technigue has another advan-
tage over multi-bit systems. It is
well known that such systems are
subject to cross-over distortions
caused by the switching of the
most significant bit around the
zero level, and glitches at each
bit transition. Since these
processes are not required in the
Bitstream system, an additional
source of non-linearities is
eliminated.

New check tape

GERMAN tape manufacturer
BASF has coliaborated in the
productlon of a new test
cassette tape. The prestigious
German hi-fi magazine Audio has
released the new test cassette
under the name Soundcheck.
There has always been a close
relationship between test
cassettes and BASF. At the
beginning of the eighties, the
magazine HIfi Stereophonie
produced the official DHFl test
cassette for the German High-
Fidelity Institute. BASF
Chromdioxid Super 11 was used
exclusively as tape material.
Since the DHFI test cassette has
been unavailable for years, BASF
decided it was time to offer
dedicated  hi-fi  fanatics
something comparable again.
However, since Hiff Stereophonie

SINGLE
EAR ars RIGHT
" R Esee Fs) .o L had long ceased to appear as a
wmgonm RLTER W SITER publication, another producer
~~~~~~~~~~ had to be found.
4x L eSO | Lo NOISE
OVERSAMPUNG OVERSAMPLING SHAPER| V\qolfgcng FeTld,T hAu?(/;)s CDf
16-8T 16 BMS 7 BTS SINGLE .
A L AL NGL . rev gwer me e idea ©
(s) (256 x Fs) ADoUE ooT bringing out a new test cassette

with enthusiasm, especially as he
Figure 1. Flow diagram of the Bitstream D-A,converslon process.
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ASC voice

logging
systems

THE System AS400 Is designed
for simultaneous recording of up
to 64 channels on a 24-hour
master tape. Because of the
automatic self-checking device
of all important sub-units utmost
securlty of recorded Information
is guaranteed.

and his colleague Peter Bengel
had praised the quality of the
new BASF Chrome Maxima 1. A
speclal serles of the Chrome
Maxima 11 was produced with a
white housing and playing time
of 5O minutes.

While the Digital DAT master
was produced with test signals at
the Audio test laboratory, the
mixing and filtering of the sampie
music were entrusted to the
sophisticated electronics of the
Stuttgart  Sonomaster Studios.
Each cassette was copled at the
original speed of 1.1 from the DAT
master tape.

The master machine used for
this was the Pioneer D-1000 DAT
recorder, from which the signals
were played directly onto 10
works-selected Revox recorders
adjusted with the BASF
Calibration Mechanism Cassette,

To bring out the very best from
these recorders, each one was
readjusted by the calibration
computer after each recording.
As Audio puts it "There is no
better way to copy cassettes.”

COVER STORY

This month’s cover shows the Marantz CD-60 compact disc player. Ifs features include
dual 16-bit D/A converter; 4 times oversampling' FTS (favourite track selection)
programming with auto-start; 20-frack random programming: extended track
programming modes; repeat and edit modes; 33-key remote control COM-4 laser
mechanism, and Marantz DBus I/O. Further information from Kym Biddell, Marantz

(Australia) on & (02) 7428440.

Also on the cover is Philips’ CD Autocleaner. This has an Internal motor and gear
train controlled by an electronic circuit for automatic, one-touch cleaning. In a radial
action it moves a moistened chamois from the centre of the compact disc to the
outer edge Iin 20 seconds from start to finish.

It Is powered by battery, or an optional AC adapter, comes complete with cleaning
fluid and an extra chamois, and retails at $49.95. For further information contact Philips’
Accessories & (02) 742 8311 or (O3) 790 O777.

The cassette recorder ASN
200 D is particularly suited for
short-term documentation on
one or two tracks, e.g. as an
electronic memo-book. The
automatic record level control
combined with the voice
actuated switch (VOX) ensures
continuous recording without
operator intervention.

Due to the autoreverse facility,
the cassette recorder AN2 has a
recording capacity of up to 16
hours. The 4-channel version of
the AN2 allows recording of up to
4 different calls simuitaneously.

System DS 4 is for applications
where recorded data have to be
read back in an extremely short
period of time.

Any recorded call can be
selected immediately without
unending rewinding of a
cassette. The DS 4 has no
mechanical parts. ASC’s voice
logging systems are distributed In
Australla by Trace Technology &
(O3) 646 5833.

READER INFO No. 217

Classy Class A

THE Series 500 features a power
output of 25 watts Class A
operation per channel, and

thermionic valves with superior
linearity, stabllity and load
tolerance.

According to distributor Audio
Products, the unit also offers
value In terms of sonic
quality/cost, without sacrificing
power out. It has been given lits
unique look by means of situating
the thermionic valves in a semi-
circle on the top of the unit.

For further Information contact
Doug Osmond, Audio Products &
(02) 997 466.

READER INFO No. 218

New Yamaha
AVX amp

REPLACING the AVXIOO AV
Amp but retailing for S1I0O less,
the AVX 700 offers five channel
amplification: 65 w/ch for main

speakers; 14x2 w/ch for rear
processing of surround sound;
and 14 w (mono) centre channel
drive for faithful reproduction of
Dolby encoded video tapes and
laserdisc.

It has Dolby Pro Logic built In,
which will decode Dolby
encoded videos, Yamaha's
Simulated Surround, Live Surround
and Hall Surround; Yamaha
Active Servo processing or
conventional amplification for
the main speakers; 9 audio inputs
and 4 video Iinputs; S-VHS
capabllity; test tone generator
for correct volume setting of
each channel and a learning
capable remote control.

The AVX 700 retails at $1199.
For further information, contact
Yamaha Music Australia, & (O3)
669 2388,

READER INFO No. 219
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Titles cover a wide range of electronics, scientific, technical and computer topics
and will be updated regularly to keep you abreast of the latest trends.

Simple Tropical and MW Band Aerials

Test Equipment Construction

An Introduction to Satellite Television
Computer Music Projects

How to Get Your Computer Programs Running

The Simple Electronic Circuit & Components (Elements of Electronics —

Book 1)

Chart of Radio, Electronics, Semiconductor and Logic Symbols

Electronic Music Projects

How to Design Electronics Projects

25 Simple Amateur Band Aerials

25 Simple SW Broadcast Aerials

An Introduction to Z80 Machine Code

Radio & Electronic Colour Codes Data Chart
50 Projects Using Relays, SCRs and TRIACs
50 Simple LED Circuits

IC 555 Projects

Popular Electronics Projects

Practical Electronics Calculations and Formulae
Your Electronic Calculator & Your Money
Electronics Security Devices

Choosing and Using Your Hi-Fi

Transistor Radio Fault-Finding Chart

Power Supply Projects

How to Use Op-amps

Communications (Elements of Electronics - - Book 5)
Audio Projects

Model Railway Projects

IC Projects for Beginners

Mini-Matrix Board Projects

Aerial Projects

30 Solderless Breadboard Projects — Book 1
The Art of Programming the 1K ZX81

How to Get Your Electronic Projects Working
Audio (Elements of Electronics — Book 6)

BP-145
BP-248
BP-195
BP-173
BP-169

BP-062
BP-027
BP-074
BP-127
BP-125
BP-132
BP-152
BP-007
BP-037
BP-042
BP-044
BP-049
BP-053
BP-054
BP-056
BP-068
BP-070
BP-076
BP-088
BP-089
BP-090
BP-095
BP-097
BP-099
BP-105
BP-107
BP-109
BP-110
BP-111

$6.00
$11.00
$12.95
$11.00
$11.00

$14.00
$4.00
$9.50
$9.00
$6.50
$6.50
$10.00
$4.00
$8.50
$6.00
$9.50
$9.50
$16.00
$5.00
$9.50
$6.00
$4.00
$7.50
$11.00
$11.00
$8.50
$8.50
$8.50
$6.50
$8.50
$11.00
$8.50
$8.50
$16.00



A Z-80 Workshop Manual

30 Solderless Breadboard Projects — Book 2

The Pre-Computer Book

Practical Elec. Building Blocks — Book 1

Practical Elec. Building Blocks — Book 2

Audio Amplifier Fault-Finding Chart

How to Design and Make Your Own PCB’s

Audio Amplifier Construction

25 Simple Indoor and Window Aerials

An Introduction to Programming the BBC Mode! B Micro
Digital IC Equivalents & Pin Connections

Linear IC Equivalents & Pin Connections

Further Practical Electronics Calculations and Formulae
The Pre-BASIC Book

An Introduction to 6502 Machine Code

An Introduction to Computer Peripherals

More Advanced Electronic Music Projects

An Introduction to Computer Communications
Electronics Circuits for the Computer Control of Robots
Electronic Circuits for the Computer Control of Model Railways
MIDI Projects

Electronic Synthesiser Construction

Using Your Amstrad CPC Disc Drives

LOGO for Beginners

Electronic Hobbyist Handbook

Getting the Most from Your Multimeter

International Radio Station Guide

EASY TO ORDER

BP-112
BP-113
BP-115
BP-117
BP-118
BP-120
BP-121
BP-122
BP-136
BP-139
BP-140
BP-141
BP-144
BP-146
BP-147
BP-170
BP-174
BP-177
BP-179
BP-180
BP182
BP-185
BP-189
BP-193
BP-233
BP-239
BP-255

$12.00
$10.00
$8.50
$8.50
$8.50
$4.00
$6.50
$9.50
$6.00.
$8.50
$18.00
$18.00
$16.00
$11.00
$9.50
$10.00
$8.50
$11.00
$11.00
$18.00
$11.00
$11.00
$11.00
$11.00
$16.00
$11.00
$16.00

To order simply fill in the coupon, remembering to include the code numbers and $5 postage and
handling. If the coupon is missing, write down the names, code numbers and prices of the books
you require. Include your name, address, telephone number, plus cheque, money order or credit

card details (card type, card number, expiry date and signature) and send it all to: Federal

Publishing, Book Offer, Freepost No. 4, P.O. Box 227, Waterloo, NSW 2017. No stamp required.

And don’t forget to sign all orders.
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HEAD CLEANING SYSTEM/AUTO TRACKING/HQ

ON SCREEN DISPLAY/DIGITAL PROCESSO 1 ' -t .
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Hitachi has launched a new VCR that cleans video heads mg‘g Otelgé:zl::'lg' Th‘;:ri%dss'n Qm\gc?z
automatically. Les Cardilini looks at the Hitachi Video szck LY imoortantly how do you k‘;ow o
Model VT-M728E (AU), and at the dangers of cleaning video the video heads need cleaning and how
heads that it may circumvent. should you clean them?

Dirty video heads ordinarily make the
picture appear snowy or streaky. Applying
a head cleaning tape can help; but first test
that the problem is with the VCR and not the
TV set or the antenna, by playing a
prerecorded video cassette.

If the quality of the video picture is normal,
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Clarity,
transparency,
imaging,
openness. ..

Shure Ultra D6000
explodes the myth
that all CD players
sound prefty much
the same. It ushers

in a new generation
of sound purity that
transcends the whole
notion of audio
“reproduction” and
brings the sense of
the actuat reality of a
musical performance.
it is the best and

-

Compensates
for imperfect
discs. ..

Its advanced laser system
uses three beams instead
of one: one reads the disc
while the other two give
micro-precise guidance
to the reader beam—
overcomes vibrations and
disc imperfections.

The only
5-year
laser
warranty

The LONGLIFE™ laser
tracking system is
engineered for a
minimum of 8000
hours of service.
(Replacing lasers on
“bargain” CD units is
prohibitively
expensive.)

» AR

. b & V4

l_:“;;. ,,,:J any price.

most no'rurgl music PU RELY
1HACKNG source available at PERFECT | r

THRANAMITITA VT v 7288

ULTRA COMPACT DISC PLAYER

O HITACH!

then the video heads are probably doing
their job satisfactorily, in which case cleaning
them would be a waste of time. In fact,
depending on the type of cleaning device
you use, you could inadvertently be doing
more harm than good.

One trap for the unwary when cleaning the
heads in a VCR is that unlike the relatively
large and robust metal heads on audio
cassette decks, the metal core of a video
head in a VCR is made from wafer-thin
ferrite, normally protected in the head drum
assembly (the bright, shiny, cylinder-like part
visible through the loading compartment
door on many VCRs).

These brittle ferrite tips are likely to snap
under abnormail stress - for example if a
thread from a cleaning cloth is caught on the
head and pulled, or if too much pressure is
applied. Not only does this render the head

AUDIO ENGINEERS PTY. LTD.
342 Kent St., Sydney, NSW 2000
Ph: (02) 29 6731

MARKETEC PTY. LTD.
146a Canning Hwy, Sth. Perth
Ph: (09) 474 2323

AUDIO ENGINEERS VIC.
18 Enfield Ave., Park Orchards
Ph: (03) 879 0320 e
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No more dirty videos?

useless, but the knife-sharp edge that is
characteristic of a broken video head might
also permanently damage videotapes
subsequently played in the VCR before the
broken head is replaced.

Head cleaning devices and fabrics
typically have a chamois texture. If they do
not, threads may catch on the video heads
or the cloth may leave behind lint. This can
then foul parts of the VCR mechanism or
adhere to the videotape and cause picture
dropouts if it gets between the tape and the
head while the tape Is playing or recording.
Minor dropouts in a VCR usually show up as
random, bullet-like streaks on the screen.
Severe dropouts might wipe out large areas

.of picture, momentarily.

Head cleaners fall into one of two
categories, wet or dry. Both require care in
their application. A wet cleaner uses a

o

i e

solvent to remove contamination from the
heads. They tend not to abrade the video
heads, but several minutes should be
adllowed for the solvent to dry out before
playing a tape in the VCR, to ensure that the
solvent does not adversely affect regular
tapes.

Dry video head cleaners are typically
abrasive and work by scraping
contamination from the head. They can also
grind down the ferrite tips of the heads with
careless or excessive use.

Cleaning the heads might be better left to
an experienced technician, especially when
the oxide has packed tightly onto the heads
and requires a little elbow grease to remove
it. Other parts of the machine, such as the
drum, beits and pulieys might also be in need
of attention If the machine has had a lot of
use.

~
B
— :

How do heads get dirty?

A video head has a microscopic slit or gap
in Its ferrite core which must remain “open”
to the tape for the head to operate
efficiently. In practice, the gap can become
clogged with magnetic powder stripped
from the tape as it rubs against the head
while it is playing. The clogging is what we
are referring to when we say the heads are
dirty.

The picture from a VCR that has dirty
heads typically becomes streaky and snowy
- or may disappear altogether, depending
on how much oxide sticks to the tip of the
head and how tightly It is packed together.

The heads themselves are not large, and
oxide deposits which are invisible to the
naked eye can affect their performance. The
problem can arise suddenly to build up over
a long period. It can happen to all VCRs, new
or old. It may never happen to some video
enthuslasts.

A VCR that has dirty heads is not
necessarily faulty. So don't worry if your new
VCR or a set that has just been repaired has
dity heads. The problem might even
reappear immediately after the heads have
been cleaned - though if this happens
regularly, it might be grounds for changing
the brand of tape or at least having the VCR
serviced.

Hitachi’s new approach

A new approach to cleaning the video
heads In VCRs is adopted in Hitachi's VHS
Video Deck Model VT - M728E (AU). Recentily

Cylinder

Video head

Touch to the video head

Cleaning roller
(Special material}

Tape guide

The auto head cleaning system cleans the video heads automatically when recording
or playback starts and finishes, to prevent dirt from accumulating on the heads.

ETI APRIL ‘90
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released for sale in Australia, the new Hitachi
VCR features, perhaps for the first time here,
an automatic, head cleaning system that is
located inside the VCR.

The mechanism comes on automatically
for approximately one second each time the
PLAY button is pressed, and again for one
second as the videotape Is belng unloaded.
The video heads are therefore cleaned
before each tape begins and after it has
finished playing. The soft, dry, lint-free head
rolier cleans the heads and presses against
the spinning head drum as it cleans. it should
therefore help to prevent the tape picking
up grime left on the drum by, say, another
videocassette.

One of the main difficulties with having dirty
heads in VCRs (or tape decks generally) is
that grime begets grime. Oxide deposited on
the heads tends to increase friction between
the head and the tape. More oxide then
comes off the tape and so the process
continues, packing the oxide tightly onto the
head. Removing the potential oxide build-up
before and after each playing, with a non-
abrasive cleaner should therefore reduce
the likelihood of heavier contamination.

The new Hitachi VCR also has a HEAD
CLEANING push-button on the front panelin
case the heads become dirty despite the
preventative cleaning. Pressing this button
activates the head cleaner system which
performs six cycles of head-cleaning action.

The front-loading Hitachi VHS Video Deck
Model VT-M728E(AU) is diminutive - only 370
milimetres wide and 89 milimetres high, to

match the dimensions of midi hi-fi systems.
it has a strikingly simple front panel as most
(if not all) functions including programming,
clock and TV program selection are handied
on the infrared remote control.

A hinged front cover on the remote control
neatly hides all but the regularly required
buttons for TV channel selection and
operating the VCR. The time of day and the
date are conveniently shown on a liquid
crystal display (LCD).

”One of the main
difficulties with having
dirty heads is that grime

begets grime.”

Aids to programming the VT-M728E(AU)
include on-screen displays and menus for
presetting TV channels and setting a variety
of functions, including normal, daily and
weekly programming options and the time
and date in the system clock and calendar.

During program viewing, the on screen
display (OSD) shows the current status of the
system: which channel is selected, VCR
mode, time and date, and more. The system
can be preset to highlight these program
detalls briefly on the TV screen whenever the
TV channel or the VCR mode is changed or,
alternatively, the display feature can be
disabled from the remote control.

A built-in timer caters for preset recording
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of up to eight programs for a one-year
period and the details of up to four regularly
recorded TV program spots can be stored
in the remote memory as the need arises,
and transmitted via the infrared remote
control to reprogram the VCR as often as
required. Should you wish to confirm that an
important recording gets away to a good
start, an audible alarm in the remote control
can be set to sound when the preset
recording is to commence. The remote
control can also be used to control functions
on a second, compatible, Hitachi VCR in the
same video system.

Digital Automatic Tracking is used in the VT-
M728E(AU) to ensure that the heads pick up
the best signal from the tape to optimise
picture quality. If preferred, the tracking
system can be adjusted manually at the
remote control to cater for tapes recorded
in other VCRs, and to eliminate vertical jitter
in “still frames” when the VCRis in the PAUSE
mode.

So the next time you see a bird preening
itseif before it absconds after feasting In your
favourite fruit free, don't get mad - think of
the Hitachi self-cleaning VCR “smoothing its
feathers” as it prepares to play its next
videomoviel

Recommended retail price for the Hitachi
Video Deck Model VT-M278E(AU) is $649 and
the set carries a 12 month warranty on all
parts, including the video heads. Further
information: Hitachi Saies Australia Pty, Ltd 163
Keys Road, Moorabbin, Victoria 3189, ®(03)
555 8722. <=L
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REVOLUTIONS, REVELATIONS

Strange news from

Sound Insighis

In the necessary course of research into
new audio and video products for Sight &
Sound News we newshounds are often
faced with a quandary. Since Australia is not
the be-all and end-all of international
markets, many worthwhile products are,
unfortunately, not available here. Do we
publish or not? Usually, we wait until they
become available before telling you about
them.

However, there is another category of
overseas products, news of which you are
missing altogether. The products are
generally so weird and wonderful that no-
one seems to want to stock them here. Now
lately, we've been feeling guilty about this,
because somewhere among these strange
gadgets the germ of the next
microbiological revolution might lie. We
wouldn't be able to sleep at night if we
thought that one of our competitors was
going to break the news about the next big
thing, so editorial judgement is now
suspended and here are some of those
gems we've been keeping from you.

The absentee parent

The IM 20/20 Eye Guardian from the Imax
Corporation of Japan effectively monitors
television viewing distances. Parents can
monitor their children’s TV viewing distance
without being present. The Eye Guardian
creates an adjustable infrared zone that
senses the presence of a viewer. Whenin the
non-viewing zone, the sensor is activated
and a yellow warning light flashes. If the
viewer remains within this zone for more than
the adjustable pre-set time, the Eye

Guardian automaticaily removes all signals
to the TV set. It is easy to install and to
operate.

Remote control censorship

Protection from rampaging TVs is big business
in Japan. The Master Command 11 from the
Victor Company of Japan, (JVC), allows you
to place those more sensitive channels under
lock and key. (You know the type we mean.)
Viewing access to any of these channels
requires the previously set 3-digit number to
be entered.

Voices in your head

Development of the inner ear headphone is
progressing in leaps and bounds. Sony has
one, Aiwa released five in one month. Here
are some exclusive pictures of what one
hopes isn't as painful as it sounds. They come
in white, black, pink and blue.

Simply the best

Whiie the world is understandably concerned
with the depletion of the ozone layer, Sharp
Corporation may have inadvertently
stumbled upon the solution. The OZ-201 RS
is an ozone generator located in the fridge.
It is marketed as a deodoriser but the true
significance of this serendipitous gesture has
not gone unnoticed.

Life in the fast shower

The model TP-1I0OOD handsfree shower-
phone with the AM/FM radio, from Tele Peak
(Far East) Ltd of Hong Kong, allows you to not
only receive but also place phone calls whilst
in the shower. We are unsure whether lack
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of Telecom approval or the fact that it
doesn’'t have FM stereo has stymied
Australian distribution.

Watch out for falling TVs

Many of you have wanted to suspend your
TV from the ceiling. (Havent you?) Now,
Kyoei Shoji of Japan has released ceiling
brackets in a variety of models for different
sized TVs. The model TH-A2 will also
accommodate side speakers. We trust that
the threat of suspension from the ceiling will
improve the quality of the programs?

Check your change

The PASCAL 101 is a US. currency validator
- which automatically checks the validity of
the currency at a rate of up to 6O notes per
minute. Just the thing for when those
counterfeits are coming at you thick and fast.

Amaze and amuse your friends

The Infra Noise voice shifter's usefulness is not
immediately obvious. It lets an actor play two
roles in a duet, male and female, and also
transforms an old voice into a crisp and
youthful one. Or it can be used as an
infercom to discourage overly aggressive
salespeople! By Mary Rennie
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CHALLIS IN
_WONDERLAND

Louis Challis follows the white rabbit and lands on his feet at

he summer Consumer Electronics

T Show (CES) in Chicago and the winter

CES in Las Vegas are the two largest

consumer products shows in the world, each

attracting in excess of 80,000 visitors from

more than 100 countries to what have now
become legends in their own time.

Even though many manufacturers tend to
wait tilt the Chicago summer CES for their
most important releases, the winter CES
continues to attract crowds of marketing
and public relations personnel, international
buyers galore, and hordes of journalists, all
of whom are just itching to describe the new
goodies.

This year's winter CES offered the same sort
of razzamatazz that one would expect from
an  American presidential election
convention, with Hustler Bunnies signing their
autographs on photographs and lots more
colour than you might otherwise have
expected. As you might guess, with more

the 1990 Winter CES in Las Vegas.

than 80,000 visitors in town, every hotel and
motel in Las Vegas was filled to capacity.

Each year, | detect subtle changes in the
pulse of the consumer electronic market,
and this year is no exception. Underlying
pressures have built up and surfaced in a
number of areas which are of vital
importance, not only to the American
market, but quite significantly to our readers
in Australia and New Zealand.

Growing secure

Over the last two years | have noted (with
more than a little concern) the extent to
which the security sector has been growing
at the CES, with admost a whole pavilion
(which would cover more than five hectares)
devoted to that disturbing, and increasingly
important market.

Almost every manufacturer of car audio
equipment now offers a removable, draw
out or security rated car audio or car CD
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system, with the emphasis in America
tending away from the more esoteric motion
detectors, key codes, and fancy alarms
(some of which utilise amplifiers and speakers
to shout out: Please call the police - this car
is being stolen!). The main thrust has been to
adopt a simpler and less expensive design
approach, which,tends to discourage theft
by hiding the main electronic units in the
boot of the car. The control functions are
then provided by either hard wired,
pluggable or wireless remote controls, most
of which now use small ‘pocketable’
consoles. As you would expect, most of these
employ supplementary dashboard brackets,
placed so that you can readily see the LCD
and LED displays and the simple push button
controls, which require a panel about half the
width of the normal car AM/FM cassette
player console.

At last year's CES, there were just two
stands openly displaying ‘electronic




Challis in Wonderland

protection equipment’ in the form of high
voltage crowd controllers. To the uninitiated,
these devices generate between 40,000
and 150,000 volts at a widely spaced pair
of terminals. These may be at the end of a
night stick (if you like to keep your assailant
at adistance), or at the end of a little module
slightly bigger than a cigarette pock (if you're
prepared to let them get that close). This
year, there were at least seven stands
displaying these wares, with lots of orders
from Asian, European and American buyers
who obviously have a market that is ready
and wiling to accept them.

Another security product which caught my
eye was the crime stopper EP3OOO
Electroplate which provides moving
messages on a license plate frame. It lets you
program up to eight messages, each of up
to M5 characters, and ‘readable’ from up to
25 metres. Once programmed, you can
switch on from your dashboard control
panel. What | couldn't find out was what sort
of messages other than ads or emergency
signals you might wish to display.

The other clearly observable growing
trend, was the provision of ‘car finder facilities

- for people like you and me who.

experience difficulty finding the proverbial
‘needle in the haystack' in a large, open air
or underground parking station. These
devices variously flash the car’s headlights,
sound a short strident blast and can, on
demand, leave the car's headlights on for 20
seconds or so - helpful when you are trying
to find a door lock in the dark.

Another obvious trend was the ‘added
features’ now offered for ‘low end' remote
control vehicle security systems. As well as
switching on and off your alarm, these now

~

provide attractions such as ‘last door arming’,
‘starter kil', an output to ‘flash for parking
lights’, 'panic’, and ‘intrusion memory’,
complete with two stylish transmitters, all for
US $165.00.

Sirens and strobes

Not to be outdone, a burgeoning range of
home burglar alarm systems was on offer.
These afforded all sorts of new capabilities,
including sirens which were claimed to be
audible aimost from the ends of the earth,
fancy displays. super-powerful strobe lights
and suppiementary systems for either
restraining or disabling intruders or for
protecting, restraining or disabling your home
computer equipment - which, not
surprisingly, has become a fruitful market for
the ne’er do wells of US society (and ours as
well | suspect).

One natty littie security device which
caught my eye was the Car! Cardkey which
‘gives a sense of security’ for cyclists (and
their bikes), skiers (and their ski gear), and

closes off front gates (to keep in tiny tots and.

Fido!). The main attribute of the Cardkey
system is obviously convenience: it fits into
pockets and wallets and avoids the
perennial problem of finding keyholes in the
dark. 3

Since 1986, when DAT first modifs debut
at the Harumi Fairground in Tokyo,fomateurs
and professionals have been w&iﬁng with
bated breath for this new tgehnology to
reach the stores. The path of DAT '(someﬁmes
also known as R-DAT) has been sorely
troubled by the conflicting interests of the
Recording Industry Association on the one
hand, and the Home Recording Rights

Association on the other, which says, “Yes!
We have the right to tape pre-recorded
materiall”

Caught in the middie are the electronics
manufacturers, who have developed one of
the most powerful and exciting
technological electronic developments of
the last decade, which rivals the CD by
providing a comparable quality of recorded
signal with a parallel degree of user
convenience.

Whilst the marketplace has been
champing at the bit, we have been provided
with a rare insight into the unusual powers
and pressures of the competing American
lobbyists working behind the scenes In
Washington DC. In one corner of the ring
were the lobbyists for the Recording industry
Association, and in the other, those
belonging to the Home Recordng Rights
Association. We are now aware of the extent
to which the various forces and intrigues
have kept this product off the American
market, and, as a consequence, off the
Australasian market as well.

DAT recorders did appear In Japan and
Waest Germany in 1987, and prototypes were
available for reviewers in mid-1987. | was
forfunate enough to be able to fully evaluate
an example in my laboratory and
subsequently in the field, but although | had
a ‘mouth watering' review ready to roll, |
faced the excruciating situation of having an
embargo on that test material until the
political issues were appropriately resolved.

In the last six months we have observed an
unusual situation, with Sony Corporation
purchasing the prestigious and powerful CBS
Records Company. CBS was one of the
stalwarts behind the lobbyists seeking
restrictions on the marketing of the DAT
system so, in effect, the ‘good guy’ was
marrying the ‘bad girl'. (I'm not saying which
was the guy and which was the girl). Of
course, the progeny faced something of an
identity crisis in that what had previously
been black and white had now suddenly
turned into an unusual shade of grey.



It was obviously imperative for Sony to
develop the fantastic potential of CBS
Records to its fullest extent, without cutting
the ground from under it as it might have
done if everybody could have bought a DAT
recorder and taken home somebody else’s
CD (or even pre-recorded DAT) to make an
illicit or ilegal home copy.

Enter Serial Copy Management System,
with the memorable acronym SCMS. For the
last three years, the brains and brawn (which
in this case means money) of the electronics
and recording industries have been devoted
to the development of a system which would
provide adequate, simple, cost effective and
foolproof protection for all that wonderful
software which you nasty people out there
are just waiting to copy, irrespective of the
scruples involved or even the legality, or
illegality, of such action.

Approximately three to four years ago CBS
Records was pushing an alternative system,
with a narrow band of frequencies being
notched out of the original recorded
material so that a system could detect the
absence of signal In that band of
frequencies. There were so many
antagonists, with strong and valid reasons
knocking that system, that it died a rapid and
fortuitous death, because it just did not work.

Now, after a hiatus of more than three
years, you are about to get a crack at digital
recording. The electronics and music
industries have finally agreed on a
technological solution that addresses the
fear of rampant music pirating. The Sony and
National (Matsushita) Corporations were
proclaiming the arrival of DAT recorders
incorporating SCMS In the USA in the fall
(September/October) of this year.

The technological solution is essentially a
copy-iimiting scheme which is embodied in
an IC (integrated circuit) chip to be Installed
in every home DAT deck. It will permit you
to copy a CD (or a pre-recorded DAT)
digitaily onto a blank DAT cassette, as many
times as you wish. But you will not be able
to make a second DAT copy of the first copy.
In effect, what SCMS does is to put a code
on the first copy that triggers a “don’t record

N

signal” in all DAT decks. Ironically, of course,
you can make a copy of a DAT copy of
analog recorded software (such as an LP,
cassette or live microphone recording),
because these analog sources do not
incorporate the digital ‘anti-copy’ code
which will be incorporated on all CDs and
pre-recorded DATs.

All the new DAT recorders on display at the
CES now Incorporate the SCMS chips, and
the software is starting to incorporate the
appropriate matching ‘fingerprint data’
which will trigger those chips.

For all that, the SCMS does not guarantee
that the DAT recorders will soon arrive in
Australia or New Zealand. For one thing, the
agreement between the hardware and
software groups appears to be based on the
principle that each country wil have to
adopt legislation which requires the
incorporation of SCMS. Whilst the

appropriate legislation is being presented to
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the US Congress, it has not yet been
introduced to either the Australian or New
Zealand Parllaments. Of course., the
companies are free to introduce DAT
hardware or software without legislation, and
are equally free to withhold them even if the
legislation is passed. Some companies will not
issue DAT software untit they feel that they
are adequately protected by law, whilst
others are reluctant to issue DAT software,
irrespective of whether there is legal
protection or SCMS chips inside the DAT
recorders.

Pulling out the stops

Not surprisingly, the first breakthrough was
evident on the Sony stand, where they were
handing out free Sony Classical pre-
recorded DATs with matching Sony Classical
pre-recorded CDs. | didn't get a chance to
piay my sample until | got home, and was not
surprised to find that most of the superlative
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material on both the CD and the DAT was
digitally recorded, and already available on
the CBS label in Australia. Without any
fanfare, Sony has decided to pull out the
stops, with a special presentation, including
a display of more than $2M worth of digital
recording equipment designed to simulate
the total digital recording experience by
taking show visitors through the entire
process — from recording in a digital
multitrack studio, through the various stages
of digital mixing, editing and mastering, right
up to and including the DAT duplication
facility. To cap it off, they provided listening
rooms where you could hear the music
recorded in the simulated studio by students
of the renowned Julliard School of Music in
New York.

Yes! Sony has finally bitten the bullet, and
decided, with other manufacturers I'm sure,
to finally cut the ‘Gordian knot* and go for
broke on this issue. It was intriguing that they
were being fully supported by Matsushita
which is otherwise an arch rival in such
matters. Of course, both companies stand to
lose countless billions of Yen if consumer DAT
doesn’t soon get off the ground.

Nakamichi was displaying its Hi-End model
1000 Digital Audio Recorder, which is
destined to do the same sorts of things in the
DAT field that the Nakamichi 1000 compact
cassette recorder did back in 1973. Apart
from costing the equivalent of AS1I0,000,
the Nakamichi 100OO0OP Digital Audio
Processor incorpates eight times
oversampling digital filters, individually
calibrated 20-bit digital-to-analog
converters and truly establishes a new
reference standard for consumer DAT
recorders.

Each D-to-A converter IC has a matching
ROM chip programmed at the factory with
individual bit error compensation data to
provide D-to-A converters that match the
theoretical limits of 20-bit performance.
Intriguingly, the system design has been

based on accommodating new
technologies and further advances in system
control, through the adoption of replaceable
plug-in modules which the company intends
to upgrade as time progresses. | have been
promised the opportunity to review the
Nakamichi 1000 Digital Audio Recorder as
soon as the first unit arrives in Australia.

Other intriguing developments in the DAT
field were AIWA’s portable DAT player which
is neat, small and really exciting ~ if you have
pre-recorded DAT material, and the
adoption of the DAT format for storing and
accessing the same sort of material and
capabilities which are currently being offered
by CD ROM and CDV. The displays that |
attended convinced me that with
appropriate computer hardware, you could
either develop your own in-house software,
or extract information from other
commercial sources to provide capacities
comparable with the largest commercial or
computer hard disc systems as either a
primary data source or as a backup system.

If DAT developments were exciting, the CD
field was even more so.

The first news | received after walking
through the doors at the CES was from Len
Feldman, whose vehicle number plate boldly
proclaims Mr Hi-Fi, and who holds a
prestigious position in the US consumer
electronics field.

Len proudly advised me that there are now
CD players in more than 20 per cent of US
homes, and the penetration rate is now
galloping along at a percentage increase of
the order of four per cent of households per
year. Obviously, many households have more
than. one CD player, and, consequently,
conventional record players and even
compact cassette players are feeling the
competition.

If | had mistakenly believed that the
Japanese, Europeans and Americans had
dlready achieved perfection in their CD
players, based on the blurbs, hype and

publicity on the individual stands, then | was
obviously sorely misguided. Almost every
manufacturer was claiming state-of-the-art
advancements in the quality not only of their
product, but of their sound. A closer look at
the sales statistics for CD players in the United
States was intriguing in that Sony sales were
well in advance of their nearest competitor,
with a whopping 17.48 per cent market share.
Sony is selling almost twice as many CD
players as the next ranking company,
Pioneer (source of data: Audio Week,
January 1990). What | could not find out was
whether the sales lead is due to the quality
of their product, better advertising, superior
marketing or better pricing.

As you may guess, all eyes were on the
Sony stand and there was plenty to see.
Sony’s well known ES iine of CD decks was
complemented by its first “high density linear
converter system” led by the CDP-X77ES with
a selling price of US §1,700. | listened briefly
to this new offering and was impressed with
what | heard, although the listening
conditions were far from perfect. In fact, |
found only one listening room out of the
hundreds at the CES where they had taken
the trouble to acoustically correct the room
through the appropriate use of insulation and
acoustical foams on walls, ceiling and parts
of the floor.

Not to be outdone, almost every other
manufacturer of electronics equipment
whose name comes to mind was offering a
range of either home, automotive, or
‘Discman’ style CD players. Sony’s D-35 fourth
generation portable CD player featured a
range of firsts that were astounding.

It incorporated a 10-key control pad to
facilitate ‘one-touch’ programming and
direct access to any selected track and a
‘program/time edit’ function which makes it
easier to record onto any cassette deck.

Thus, for example, if a C9O tape is being
recorded, then the D35 will search the CD
to find the combination of tracks that will
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best conform to the recording time of the
selected cassette. The playback sequence
that the D-35 has determined is then
displayed on its liquid crystal display. The
‘Time Fade’ facility is something that | find
desirable on my Nakamichi Dragon compact
cassette recorder, but did not imagine would
be adopted for a portable CD player.
Nevertheless, it is a real winner. It is
supplemented by the ‘Auto Spacing’ facility,
so that the two-second time break can be
pre-recorded onto your tape in order to
provide more effective track search
functions on your CD player. The adoption
of a ‘Sleep/Wake-Up Timer provides an
added degree of flexibility, converting the
unit info a fully functional bedside alarm
clock with music, when used with the
portable active speaker system. With a
whole host of other features, including
rechargeable battery, weight of just over 1
Ib and suggested RRP of less than $400 Sony
has another winner in the wings.

Sony was not the only company to offer
Discman style players. Among the more
prestigious, yet unexpected, firms was Casio,
with its attractive MS419 and MS450 players.

The Koreans were there in force, with both
Samsung and Goldstar displaying
conventional single and multi-disc players as
ME-TOOs, following the revolution that
Pioneer started five years ago. Not
surprisingly, Sony, Hitachi, Mitsubishi, National
Panasonic and a large number of other
manufacturers including Philips, Magnavox
and Marantz were also displaying multi-disc
or carousel type CD players.

The automotive CD player scene has
burgeoned in a way that | would not have
Imagined, with Sony displaying its fourth
generation CDX-AIOO ‘DiscJockey’ with
relatively sophisticated technology at a
suggested RRP of under $900.

Sony has sensibly maintained a

compatibility between its first generation car
CD hardware and subsequent units, but has
provided significant enhancements in dust
exclusion, condensation control and
compatibility, with a wide range of Disc
Jockey remote commanders and cassette
control head units. Removable car CD
receiver players were being displayed by
Alpine Electronics, with its attractive Model
5903 (which | noted, with interest, will fit into
the cradie of my dashboard), as well as CD
Shuttle Controller and boot Disc Jockey
modules, which offer many of the features
provided by the Sony Disc Jockey system.
Most of these units feature 16-bit eight times
oversampling capabilities and dual digital to
analog converters coupled with disc sensors
which will play 3-inch discs without an
adaptor.

Panasonic was displaying its 12 disc car
changer (two more than the Sony model)
with four times oversampling, two x DACs as
well as two different styles of removable CD
changer controllers and matching two x 25
watt amplifiers to blast you and your
passengers with higher power levels.

As exciting as the DAT and CD
developments were, there were even more
exciting developments in the compact
cassette field, where the most obvious and
insidious change was in the development of
‘special length’ cassettes. The ubiquitous
CQ90 cassette has suddenly been partially
supplanted by the CIOO, after loads of
people complained about the inability to
record a complete CD on one side of a tape.
Now every major tape manufacturer has
jumped on the band wagon and is
producing C100 tapes.

There were other major developments in
the tape field, with significant emphasis being
placed on reducing tape cassette physical
modulation. | saw some impressive
demonstrations of the extent to which the
new shell designs were able to minimise low
level intermodulation noise. There were also
some exciting developments in the
miniaturisation of pocket cassette recorders
with weight reductions of up to 45 per cent
being achieved by some manufacturers in
their quest for the subminiature grail.

The section of the CES that | found most
disturbing this year was the outdoor car
audio exhibition, which sounds, for all the
world, like a jet engine test cell as you
approach it along the pathway which runs
from the convention centre to the Hilton
Hotel.

Disturbing noises

The parking lot (and associated tent city)
where the members of the ‘International
Sound Challenge Association” had hung up
their shingles was attractive to the eye, but
disturbing to the ear. As I recall it, last year's
record was 152 decibels of sound pressure
level at the driver’s seat; this year's record
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was a staggering (and frightening) 155
decibels, proudly proclaimed by a rosette
stuck on one of the vehicles.

Lest you should have any false images, !
have spent much of the last two years
designing state-of-the-art acoustical
treatment to reduce the peak noise levels
produced by our new F18 jet fighters, from
levels which are less than 155dB down to
levels where our RAAF maintenance crews
will be adequately protected.

When faced with the naivety of imbeciles
seeking to outdo ‘jet engines with after
burners’, and who are aiming to produce
amplified sound levels approaching those of
intercontinental missiles (right at the aft end
where all the fire, brimstone and acoustical
actionis taking place), the hairs at the back
of my neck start to stand up. and you can
undoubtedly see the fear in my eyes as | loak
for an escape route.

Allis not lost, however, for even whilst | was
at the CES, the American press was
announcing that the mobile stereo boom
would face restrictions imposed by US
legislators.

As | strolled along Waikiki Beach the day
after the CES closed in Las Vegas, | heard a
car approaching from at least half a
kilometre away. By the time it reached me
I had my fingers firmly in my ears, One does
not normally expect (nor gird one’s loins
against) such attacks on city streets, or in
taxis as you leave for the airport — another
unwelcome incident | experienced the next
day.

Fortunately, we have appropriate
environmental protection laws in almost
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every state in Australia, and though | note
that many of our car audio suppliers are
offering more powerful amplifiers and more
efficient and powerful speakers we have,
thank goodness, not yet reached the
diabolical sound levels that this crazy new
American religion is seeking.

One other major display item at the CES
was high definition television, which | had
previously viewed in Japan and which Philips
expertly displayed (their own PAL version), at
the Opera House in November, 1989,

The American FCC has currently rejected
the concept of a new American Television
Standard to replace the current NTSC 525
line system, and, as good as HDTV is, if it can't
offer appropriate compatibility with the
existing transmission and/or receiving
equipment, it wil not be able to make
progress in a market that is so strongly
entrenched. The displays that | saw weré
exciting, but lacked credibility for any
application other than ‘home theatres’ and
‘private video cinemas’.

| suspect that this is not the first time that
Philips has correctly gauged market
requirements and users’ real needs, at atime
when the Japanese have chosen to sit on
Cloud Nine and view the situation through
rose-coloured glasses. My bet is that the
Philips system will be more readily
acceptable than the Japanese HDTV in
Australia, and will gain slow acceptance if for
no other reason than that their system offers
amore practical set of answers to a plethora
of very thorny issues.

Irrespective of what happens, | am ready
to make a small wager that at least one
large Australian statutory authority will have
an HDTV system In use by the end of 1991.

The other *home cinema’ development
that caught my eye was Sharp’s LCD Sharp
Vision projection TV system, which is capable
of producing pictures ranging between
500mm and 2.5m, with quality of definition
which will unquestionably have a
tremendous market penetration in the USA.

By contrast, the stereo-video system
displayed by Toshiba in the form of its VHS
Camcorder model SK-3D7, with two high
resolution CCD sensors and two separate
lenses, is more likely to prove something of
a seven day wonder, even for general home
use. | saw practical demonstrations of the
system, which although innovative, does not
really offer attributes which are likely to
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threaten conventional two dimensional
system:s.

The last, but by no means the least, of my
worthwhile experiences at the CES was
Dolby Laboratories’ release of the ‘Dolby §'
system. While most readers are familiar with
Dolby A, Dolby B, Dolby C and some of the
professional Dolby Noise Reduction systems,
few are aware of some insidious problems
that the use of these systems create.
Nobody has been more aware of these
problems than the people at Dolby
Laboratories who have devoted hundreds of
man years of research to finding not only a
technical solution to those problems, but,
more significantly, finding a cost effective
solution.

The problem is that when you encode a
pre-recorded signal with either Dolby B or

Dolby C and perform an A-B test between
the encoded material and the original
material, whilst the encoded material may
be quieter, it aiso sounds different, because
you have not only reduced the noise, but
have also added audible components of
sound which have modified the quality of
that sound -~ generally to an unacceptable
degree. Dolby Laboratories has finally
produced a cost effective noise reduction
system capable of providing 10 dB of noise
reduction at low frequencies (which previous
Doby systems just did not do), and a more
than commendable 24 dB of noise reduction
at higher frequencies, where most cassette
noise lies.

The system reduces distortion, improves
head room and, unlike the Dolby B and Dolby
C systems, is much more resistant to the
insidious decoding problems, which result
from differences in individual cassette players
and which do not track the original encoded
signal in precisely the way they should.

I had the good fortune to be invited to the
release with a select band of journalists and
marketing personnel, and was able to hear
the quality of Dolby S encoding system when
fitted to a specially modified Pioneer
cassette deck into which special ICs were
incorporated. The music was played through
a set of B & W 80IM Series | monitors, with
which | am familiar, and which provided as
faithful a signal as one could reasonably
hope for In a demonstration of that type.

The quality of the signal was far superior
to ‘Dolby B’ or ‘Dolby C’, and, when and if the
‘Dolby S system is accepted, | forecast a
further extension in the life of the compact
cassette.

Yes - the 1990 CES was most certainly an
eye opener, and although | have probably
written enough now, | have so many more
stories to tell that | feel duty bound to write
a sequel for a future issue of ETI. =L

HDTV news

end of this year.

manufacturing and sales in China.

Philips Components (USA) say they are to build a $120 million factory to produce
colour television picture tubes and future products for High Definition Television
(HDTV) applications. Initially, more than 300 new jobs will be created.

The new plant is expected to be built in two phases. Phase One, which is projected
to be completed 18 months from ground breaking, will have a capacity to produce
one million 27V (29-inch) standard and high-grade picture tubes. Phase Two will
produce tubes to be used in Philips’ upscale HDTV television sets. The specific time
frame for Phase Two has yet to be determined.

Sites under consideration for the new plant are in Tennessee, Kentucky, Ohio and
Michigan. A decision is expected to be announced soon.

A letter of intent, signed in January by Philips, will see the introduction of D2MAC
to the Xinjiang Uygur Autonomous Region of the People‘s Republic of China by the

Also covered were the purchase of D2MAC equipment and co-operation on
The letter of intent was signed at a ceremony in the Netherlands by Professor Zhang

Zhijian, on behalf of China‘s Ministry of Radio, Film and Television, and Mr P
Groenenboom, managing director of Philips Consumer Electronics division.
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To Choose
The Best In
Sound
Quality, Be
Guided By
The Critices

“It was clear and detailed with a crisp and atiractively positive presentation.
Dynamic range was wide and the player produced vivid steree with clearly localised
images."
{II.“:II.YRIH‘CIH",S. HI FI ANSR ERS MAGAZINE (U.K.) ON THE PD91 REFERENCE SERIES C.D.
'LAYER.

*I am forced to note that the sheer goodness of the Pioneer revealed starkly the
inconsistent engineering standards at the BBC and other broadcast erganisations.”
ALVIN GOLD. WHAT HI FI MAGAZINE (U.K.) ON THE F9l REFERENCE SERIES AWFM TUNER.

“The fidelity, lack of distortion and even the low frequency performance belied the
size of the speakers, their cost and their miniscule proportions. The quality of sound
was right on par with my reference speakers and | was more than impressed.”

LOUIS CHALLIS. ETI(ELECTRONICS TODAY INTERNATIONAL) ON 855T LOUDSPEARERS.

"I uged it to fill a restaurant with sound for a lively office party and accepted
accolades on the sound quality all night.

PAT HAYES. ETH{ELECTRONICS TODAY INTERNATIONAL) MAGAZINE OF THE Z770 "MIDI" SIZE HI
FISYSTEM.

"Pioneer's 2990 should be on the short list of anyone looking for a midi system."
CHRIS GREEN. AUSTRALIAN HI FI MAGAZINE ON THE Z990 MIDI SIZE HI FISYSTEM.

"I see it appealing both to the audiophile wanting a good "purist" machine for sound
quality reasons, as well as to the more general user.”

JIMMY HUGHES. HI FL ANSWERS MAGAZINE (U.K.) ON THE PD9300 (PDT1 [N AUSTRALIY)
REFERENCE SERIES C.I). PLAYER.

"This player is a high quality example of the genre. Build and finish are first rate,
and the lab performance was superh. Impressive in many ways, it can be
recommended with confidence.”

MARTIN COLLOMS. WHAT HI FI MAGAZINE (U.K.) ON THE PD6300 C.1). PLAYER.

"Given that it's a good idea having two trays, Pioneer has achieved this
enhancement very elegantly and with surprisingly little additional hardware."

JIM ROWE, ELECTRONICS AUSTRALIA MAGAZINE ON THE AWARD-WINNING PDZ72T TWIN TRAY
C.D. PLAYER.

HiGH COMMENDATION - DIGITAL AUDIO CATEGORY
C.E.S.A (AUSTRALIA) ARARD TO THE PDZ72T TWIN TRAY C.D. PLAYER.

*Replay of PAL encoded discs gave superb results, It was virtually impossible to tell
\ ) # I . : "
it from a normal broadeast picture and was miles better than standard VHS tape.

RICH MAYBURY. WHAT HI FI MAGAZINE ON THE CLDIOO/CLD 1450 COMBINATION C.D/C.D. VIDEO
PLAYER.

"Many people will be surprised that it is a cassette based machine at all, so nearly is
it in danger of transcending the natural limitations, and se authoritative is its style of
delivery.”

HIFI CHOICE MAGAZINE (U.K.) ON THE CTu1A CASSETTE DECK.

"The CT656 is a distinguished entrant in the market for budget three head designs.
It can be confidently recommended.”
HI FI CHOICE MAGAZINE (UK.} ON THE CT656 CASSETTE DECK.

‘Pioneer have just launched a player which sets a standard by which others will be
judged.”

GRAHAM S, MAYOR. WHICH COMPACT DISC? MAGAZINE (UK.} ON THE PDY] REFERENCE SERIES
C.D. PLAYER

“Pioncer have done well to put together such a package for this price and the only
real problem is to find good enough programming to exercise its virtues.”
CHRIS BRYANT. HI F1 CHOICE MAGAZINE (U.K.) ON THE F91 REFERENCE SERIES AWFM DIGITAL

“This tuner was free of digital nasties and benefitted from a pleasantly quiet
background.”
PAUL MILLER. WHAT HI FI MAGAZINE (UK.} ON THE F2251, AM/FM DIGITAL TUNER.

"The Pioneer's impressive specification and build were confirmed by the listening
tests.”
WHAT HI FI MAGAZINE (U.K.) ON THE CT335 CASSETTE DECK

) PIONIEER

DON'T JU

TAKE THEIR WORD. HEAR FOR YOURSELE. - FOR YOUR NEAREST PIONEER DEALER PHONE

Melbourne (103) 380 9911 Toll Free 008 338 179 Sydney (02) 152 1988 Toll Feee 008 251 510
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THE FIRST VCR

TO GLEAN ITS

OWN HEADS

The new 700 Series Hitachi Video
Recorders automatically clean the Video
Heads every time a tape is played.
Should the Video Heads become dirty
during playback an additional Head

Cleaning function is  provided.

* Digital Automatic Tracking ensures that
optimum playback picture quality is
achieved.

VIC (03) 555 8722  NSW (02) 666 3088

The machine automatically adjusts the
tracking control to suit the playback tape
providing brilliant picture reproduction.
¢ Full VCR operation is conveniently
controlled with the infra-red remote control.

® HITACHI

QLD. (07) 260 1344

READER INFO No. 3

S.A. (08) 347 1234

* An interactive on screen display will guide
you through such functions as Clock
Setting, Programme Recording, and
Channel Tuning.

® The 700 Series Hitachi Video Recorders
represent a breakthrough in Home Audio
Visual Entertainment: Turning state of the
art technology into time and cost saving
features.

W.A. (09) 277 9955

TAS (002) 72 5651



