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The 21st Edition of the Australian Electronics
Directory (Australia's only true directory to who's
who in the electronics industry) has had many
thousands of company information changes
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overseas principals represented, address,
telephone, fax etc., along with management
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EREQUENCY,

KIM BUCKNOLE

Tempus fugit

elcome to our latest Yearbook. | hope it contains plenty of interest. Within, we review

ETlI's year in instrumentation. We expand on the ETI industry Awards and IREECON.

We bring you a word from Barry Jones, the Minister with many portfolios. We continue
the tradition of CAD features in the Yearbook.

In Workstation, we also concern ourselves with CAD, reviewing Generic CADD and surveying
the monitor market. RCS Design Is profiled and Kester Cranswick continues his survey of 1989's
stand-outs in computing.

Sound Insight’'s year Is reviewed - a year of high quality and innovation in the products we
examined. Louis Challls has filed his customary review and we look at some innovative, compact
PA systems.

Remarkably, over the year, we have published over 60 reviews of instruments, devices,
software and consumer electronics products. | cannot think of any other journal in Australia
which can match this level of service to its readers within our frames of reference. | am grateful
to our reviewers for their diligence, independence and expertise.

As promised in my November editorial "Plus ca changs, ...” Jon Fairall has filed some stories.
One Is about a 486-based computer just availlable in Australia and the other recalls Jon’s visit
to the Perth Electronics Show.

Allin all, 1989 has been a remarkable year for ET| - editors and contributors have come and
gone (and returned). We have overseen the birth of Workstation and acquired HUB. | hope
the Yearbook reflects some of the excitement felt in our editorial office.

Danger — falling clichés

When editors write at this time of year (cliché) it's usually time to run for cover (cliché). In
December or January issues editors want to convey the Season’s Greetings (cliché!) to thelr
readers. But they want (or should want) to avoid clichés. They can't. | can't. Merry Christmas
and a Prosperous New Year (sigh!). Thanks to our readers and advertisers who, in conjunction,
make ETI's publication possible.

P.S. A final thought for 1989. This Issue contalns three promotions. One, from Phllips Sclentific
and Industrial, is for subscribers. The others, from Marcon! and Marantz, are open to all readers.
This Is your last chance to win any of the remarkable products offered, Find a pen, and enter
now - postage Is freel
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Without reading the manual it's quite possible
to take control of most of the standard
functions, which operate in a conventional
way.

Iwatsu 500 MHz CRO

JF, ETI April 1989, p82

THE new Iwatsu readlly is quite a machine. It
has some remarkably sophisticated
functions, with oustanding performance
married to extreme operational simplicity.

It's easy to forget, when going over the
6521, just how advanced a device it is but the
ability to do such small yet significant time
adjustments puts it back into focus.

Dataplex DPX-222 modem

JH, ETI August 1989, p84

THE Dataplex DPX-222 modem sports the
usual popular CCITT V2], V22 and V22bis
communications standards along with Bell
103 and Bell212A.

Physically similar in design to its
predecessor, the DPX-224, the DPX-222
stands 53 mm high, 210 mm deep and 198
mm wide, making it about 60 per cent
smaller than the 224. While it would be unfair
to say it Is modest in size compared to other
modems on the market the DPX-222, with its
sturdy metal case, would easily survive the
school of hard knocks, and would last any
proud purchaser (physically, if not
technologically) for many years to come.

| used the modem in all modes, Bell
included, and it came up tops every time.
Setting the modem up was no easier or
harder than before, although | did
appreciate the fact that an external plug
pack was not required.

Len Altman of OBIAT rang me some weeks ago, having read
Ros Bromwich’s editorial about the state of T & M (“Crisis?
What Crisis?” ETI, September 1989).

Len, of course, has vast experience in the T&M field and
wanted (in the nicest way) to have his two penny-worth. Len
said he had “no doubt” the T&M industry is cyclical. For a
good, well-managed company, there is always an increase;
some years show five per cent, others 25 per cent, but the
cycle is there. The cycle is three to five years.

Len has agreed that there are “a lot of cheap, imported 20
Meg ‘scopes — too many”. Disagreeing somewhat with Ralph
Brown of Parameters, he felt that “the average technician does
want stand alone instruments and that was why OBIAT was
set up, although what Ralph said was true to some extent.”

Len’s views (borne of experience) are to be respected.
Fundamentally he is in line with the people spoken to by Ros.
Cyclical or not, the distributors of T&M products have a
bullish attitude. I think that is as it should be. There is some
remarkably good product out there and a healthy state of
competition. This should mean (and I think it does) that the
end user benefits from a wide range to choose from, with
plenty of features and the early spill-down of R&D derived
technology through the product ranges. Isn't that what the end
user wants — the best available technology at the best
available price? (KB)
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Hughes Probeye thermal
imaging video system
RH, ETI August 1989, p87

THE Hughes 7300 supplied for review was
intended as a portable instrument and
consisted of four individual units: an infrared
imaging ‘camera’ which may be handheld
or mounted, a portable processing unit, a
portable colour video monitor and
combined 8 mm VCR, and a video printer.
The video monitor/8mm VCR is
manufactured by Sony and is one of their
standard product lines. A portable Sony 8
mm video camcorder is also supplied as part
of the kit, for recording views of the scene
being imaged.

INSTRUMENTATION



Test and measurement in
[ ]

electronics today: Part 1

RH, ETI August 1989, p94

AN overview of the current state of

instrumentation for test and measurement in
electronic applications.

Cambridge 288 PC

BH, ETI September 1989, p83

THE 788 portable computer from Cambridge
Computer Ltd is of compact and neat
design.

For people who are not really computer

literate, the Cambridge 288 would be a very
good, cost-effective entry level laptop. For
someone looking for a laptop to service their
away from the PC computing needs, the 788
is worthy of close consideration, particularly
for its price.

Icelock software
L]
protection
ETi September 1989, p74
THE tatest weapon being used against
software piracy has been nicknamed the

‘dongle’. A dongle is a device that plugs into
a port on the back of the computer while

still allowing normal use of the port. The
protected software tests for the dongle
before executing. There are dongles
available for serial ports, parallel ports and
keyboard ports and it is rapidly becoming the
dominant form of piracy protection.

IceLock is designed to restrict software
piracy, but neither it nor any other protection
scheme can guarantee that it will not be
broken.

ETI JANUARY ‘90
7

Vacancies exist in our
manufacturing division
for electronic engineers
and technicians who
are interested in a
career involving
professional audio and
lighting products.
Due to an increasing
demand for our
product lines we need
to expand this division
with the addition of
enthusiastic
employees, keen to
learn and willing to
perform.

Please apply in writing

ELECTRONICS MANAGER
JANDS ELECTRONIC
P.0.BOX 171
ST PETERS N.S.W. 2044
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Serialtest: serial data
link tester
JH, ETI October 1989, p84

SERIALTEST appears to be a software
alternative to dedicated serial data

analysers. What usually takes expensive and
speciaiised hardware can now be
performed on almost any IBM-PC/XT/AT
compatible computer,

Serialtest is a versatile, comprehensive tool
and | found it easy to get into and use.

Roland LTX-100 thermal printer/plotter

JH, ETI November 1989, p44

THE appearance of the Roland LTX-100
thermal plotter is quite unusual, so far as
plotters go. It's about the size of a medium-
sized fax machine, and definitely a squat,
rectangular shape; overall its appearance
and functionality Is quite pleasing.
Measuring just 410 mm wide by 260 mm
deep by 180 mm high, the LTX-100 can quite

comfortably sit on the end of one’s desk.

Would | use the Roland LTX-1007? in short,
yes | would. However | don't think it would be
suitable for final plots to be used as plans, or
to be reproduced, say in a manual. The
LTX-100 would serve very well producing
check plots.

ETI JANUARY ‘90
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Compacd modem
ETI September 1989, p88

FEATURES of the Jacobs Radio Compact
Modem Type JMS-4 include that it is
portable; operates from a variety of power
sources Including internal battery; is
lightweight; can direct-connect to PSTN
(normal telephone network); can
communicate at 7 speeds instead of the
usual 3-4; has practically no installation
requirements; is specified, therefore
guaranteed for a wide range of
environments, eg, air travel; is manufactured
in Australia to AS 1821 quality control standard
and comes with a 3-year warranty.

s

Exec-U-Log data log system
ETI October 1989, p82

MELBOURNE-based Automotive Electronic
Specialists has developed a system to log all
the data necessary for an effective vehicle
fleet management system. It has released
Exec-u-log, a computerised data logging
system with comprehensive mounting,
enabling it to be Instailed in all types of
vehicles.

Continued on page 26



WIN A MARCONI PROBE

VALUED AT $2610

Win a Marconi 1GHz Active Probe.
Precision performance over the
widest dynamic range.

That's right! Enter this competition
and you could be the proud owner of
a Marconi 2388 1GHz Active Probe.
Prize comes complete with power
supply and is valued at $2610.

The Marconi 2388 active Probe
features:

* Wide frequency range — 50KHz
to 1.25 GHz for all HF to UHF
applications.

* Innovative ergonomic design —
compact, easy to use.

* High input impedance —
precision measurements with
minimal disturbance to circuit
under test.

* Rugged and reliable — tough
enough to withstand accidental
drops.

To enter simply complete your
details in the coupon provided,
answer the two simple questions
and send it to:

ETl/Marconi Probe Competition
Federal Publishing Company
Freepost No. 4,

P.O. Box 227,

WATERLOO, NSW 2017

Marconi
Instruments

NAME: ..o
ADDRESS............... .POSTCODE....................
PHONE: ............cc...... OCCUPATION................

What frequency range does the Marconi 2388
Active Probe have on all HF to UHF applica- 8
oNS?...ciiiiciicc g

CONDITIONS OF ENTRY

1. The competition is open only to Australian residents whose entries are received prior to last mail 31st January, 1990. Employees of the Federal Pubkshing Company and
Marconi Instruments Limited and their families are not eligible to enter.

2. South Australian residents need not purchase a magazine to enter but may enter only once by submitting a hand-drawn facsimile of the entry coupon along with their name
and address to: The Federal Publishing Company, P.O. Box 227, Waterioo, NSW 2017.

3. The prizes are not transferrable or exchangeable and may not be converted to cash.
4. The judges’ decision is final and no correspondence will be entered into.
5. Description of the competition and instructions on how to enter form a part of the competitions conditions.

6. The competition commences on 26th October, 1989 and closes with the last mail January 31, 1990. The draw will take place in Sydney on 5th February, 1990 and the winner
will be notified by telephone and letter. The winner will also be announced in The Australian on 8th February, 1990 and a later issue of this magazine.

7. The prize is: One only Marconi 2388 Active Probe complete with power supply. Valued at $2610.
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only electronic equipment was a valve

wireless and record player and its most
likely source of RFI (Radio Frequency
Interference) was the home’s wiring.

It was (and still is) called 50OHz hum and
techniclans have spent more than half a
century trying to reduce it to a minimum.

Now, the microprocessor has brought with
it an entire industry devoted to locating and
elminating the effects of RFl. Why? Because
to a processor, RFI may mean faulty
processing, indecislon (or wrong decisions)

u t wasn't all that long ago that a person's

or even fraudulent instructions given to a
component controlied by the processor.
The modern car may use many
microprocessors. Typically less than 16kbytes
In size, these have sophisticated software to
monitor and control the car’s ignition, fuel
injection, adaptive suspension, automatic
transmission, anti-lock braking system,
instrument panel, radio/cassette and even
the cellular phone. A glitch in the
entertainment or communications system in
a car would be irritating, but a glitch in the
car's operating system could be

Ford Australia used on-shore testing to ensure there would be
no RFI problems when the export-oriented Capri was being

developed. By Brian Woodward.

- CAPRI

DEBUGGING THE
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BRIAN WOODWARD

catastrophic.

RFl comes from a wide variety of sources.
In a list prepared by Australia’s newest and
most comprehensively equipped company
dedling with the problem, radio and
television transmitters top the list. Other
sources listed are airport and other radar
systems, telephones, communications
systems, lightning, power lines and even the
car’s high tension system.

It was in Germany where radar-induced RF
first reared its ugly head. Bosch had been
developing on-board engine management
systems for some time to cope with 50O to
100volts/metre. But cars which drove near
the NATO radar installations, peering
endlessly at the military activities over the
border were often brought to a halt, their
EPROMs wiped. Signal levels can become
alarmingly high down wind of these very
large radar snoops.

The problem was so great that the
German government had to enclose several
sections of autobahnen in a wire Faraday
cage. This proved to be the only cost
effective method of reducing RFI.

Overseas testing
Since the beginning of the computer age in
car engine management, Australia’s car
industry has had to send development and
prototype vehicles overseas for testing. Now,
RFl Industries in the Bayswater suburb of
Melbourne, has constructed an RF test tank
(correctly called a Shielded Enclosure) large
enough to test motor vehicles. They can
“blast” cars in the tank with RFI from 10OkHz
to 2000MHz at a field strength of 100
volt/metre or double the typical field
strengths encountered in a worst level
situation on the road.

Ford Australia was one of RFI's first major
customers in new vehicle development. The
Caprils an important car for Ford and a very




important car for Australia. The Lincoln
Mercury Division of Ford North America has
ordered 30,000 of the cute convertibles in
its first year of manufacture. This will earn
Australia in excess of $200m.

Development time for the Capri was short
in world car industry terms, one reason being
that Ford didn't have huge time delays by
having the car sent offshore for sophisticated
engineering and electrical tests.

But the USA has many high intensity RFI
areas and the car's electrical and electronic
system had to be comprehensively tested
before it went on sale there.

Bullet-proof parts

Two areas on the car require bullet-proof
reliability - the air-bag sensing system and
the cruise control. The air bag, mandatory for
cars registered in the USA, inflates when the
car exceeds a pre-determined deceleration
under impact. It inflates from the dash and
the centre of the steering wheel hub,
protecting fast decelerating occupants and
preventing them from hitting the car’s interior.

The system uses very sensitive sensors
which must nelther false nor fail under any
circumstances. Mercedes Benz has installed
over 500,000 dair bag systems and reports

— N
= =

A car undergoes radiated emissions
testing at RFI Industries in Melbourne.

not a single failure. Ford Australia had to
achieve this level for the car to be accepted
as a long term project in high value exports.

The cruise control operates by monitoring
the car's speed and altering the car’s throttle
position to maintain that speed on the
highway. Should RFI give the speed sensor
false information, the car could speed up
and hit the car in front, or slow down and be
hit from behind in heavy, fast moving traffic.

Given many American citizens’ willingness
to sue anyone and everyone, a failure of
either system could mean financial ruin for
Ford Australia.

Inside  RFI

Industries’ tank, the

instrumentation is constantly monitored and
the exhaust and cooling systems vented to
the outside world. The tank is constructed of
highly absorbent material so that errors due
to the large field gradients caused by
standing waves will be reduced.

Broadband antennas are driven by high
power broadband RF power amplifiers. Field
strengths are measured with broadband
isotropic electric field probes. Interestingly,
the fields generated are so high that
information to and from the tank (correctly
called a Shielded Enclosure) Is carried on
fibre optic links. Any attempt at using
conventional conductors was long ago
discarded because of false information
generated in the wires.

Other information is broadcast from an EMI
hardened (RFl shislded) videoc camera which
monitors the Capri's instrument panel during
tests.

The Ford Capri is now building towards full
scale production at Broadmeadows, the
(secret) on-sale date in the USA not having
been announced as we went to press. The
success of the car - and the benefits to
Australia - have been given a much better
chance by the testing carried out on-shore
by RFI Industries. €L

$295

Easy to Use and Learn

50 mil (1.27 mm) Grid

PCBreeze 11

The First Truly Affordable Software
for Printed Circuit Board Artwork

Pop up Menus and Mouse support

Variety of Pad and Line sizes
Interactive and Netlist Autorouting
Text and Component Overlay

Hardware Supported

448K IBM PC/XT/AT/PS2 or compatible
CGA,EGA,VGA & Hercules graphics
HP-GL, DM-PL, PostScript devices
Epson FX/LQ type dot matrix printers
Microsoft Mouse or compatible device

KEPIC Pty Ltd
4 Steinbeck Place
Spearwood 6163

Western Australia
ph: (09) 418 5512

Free shipping within Australasia
Dealer inquiries Welcome
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ELECTRONICS

Anton Kepic were working on the design

of some computer hardware. Naturally,
this involved the design of printed circuit
board artwork. Manual methods of artwork
design being laborious and inacgurate, it was
obvious that CAD (computer cided design)
was the way fo go. But, available CAD
packages at the time were too expensive,
let alone difficult to learn and use. Also, it
seemed to these brothers that there must be
many other people who felt the same way.
Luke, a computer programmer by frade, and
Anton, a physicist, decided that the thing to
do was to write their own CAD program, not
Just for thelr use alone but one that others
could use also, and at a price that everyone
could afford. And so it was that PCBreeze
was conceived. The current version,
PCBreeze I, is the result of more than two
years of evolution and refinement. Luke and
Anton plan to produce other, related,
software In the future, including a schematic
capture program.

uf all started when brothers Luke and

Introduction

A very Important aspect of the electronics
designer’s trade Is the design of printed
circuit board artwork. The traditional
methods involving pen and ink or drafting
tape laid on plastic sheets are slow and
tedious, and have, for the most part, given
way to CAD (computer aided
design/drafting) techniques.

CAD is to the modern electronics circuit
designer what a word processor Is to the
modern writer. These kinds of software tools
are not just useful they are now essential to
the professionals in these highly competitive
fields. But it is not only the professional circuit

designer who Is discovering the advantages
of CAD. The wide popularity of personal
computers and the availability of
sophisticated, yet low cost software
packages means that the benefits of CAD
are now accessible to a wide range of
potential users, from students and hobbyists
to technicians and professlonal engineers.

There are, certainly, some CAD packages
which are outside the financial reach of most
individuals and smaller design firms. These are
highly sophlisticated and intended primarily
for the top end professional market. At a cost
of up to $20,000 or more for some
packages they are hardly a viable
consideration for, say, the typical student or
hobbyist. There are others in what | would call
a medium price rangse, say, from $1.000 to
$4,000 and which obviously suit a wider
market. Software packages in this price
range generdlly offer quite a lot of features
that should meet most requirements for the
professional PC board designer as well as
features that some designers might rarely
need.

A number of software packages in this
‘medium’ price catagory have been
reviewed in the pages of ETl in the past.
Software packages In the last mentioned
price range may weli represent a justifiable
investment for a range of professional users.
On the other hand, a student or hobbylst, or
perhaps a small design firm might want to
conslider carefully before spending, say,
$1.000 pius on their first CAD package. Also
the cost of switching to a CAD system can,
in some cases, be somewhat higher than the
face value of the software. This is because
some CAD systems require at least an EGA
or VGA monitor, perhaps a hard disk, a
mouse and maybe quite a bit of computer
RAM. This is fair enough where the features
offered by the software and the application
requirements of the software user justify the
hardware requirements, However there are
plenty of personal computer users, | am sure,
who would find some sort of CAD software
useful but who would not have access to the
full complement of hardware called for by
certain CAD packages. For these users, the
cost of upgrading their hardware to
accommodate a particular CAD software

would have to be consldered as well as the
cost of the software itself.

In my work | design printed circuit board
artwork quite regularly and it has becomse
apparent to me that a CAD system would
be extremely useful to my work. But, | also
work on a limited budget and a limited
hardware system (who doesn't?). Until
recently, the cost of available CAD
packages and the hardware requirements
has put me off getting one. This position
changed for me when | saw an
advertisement In ETl for a software CAD
package called PCBreeze which was priced
at under $300. Now, at this price, here was
a CAD package which | felt sulted my
pocketbook. Equally importantly, it seemed
to provide the essential CAD features that
| required, and without the need for an
expensive hardware upgrade, so | jJumped
at the chance to try it out.

Installation

The package arrived, comprising a single
5-1/4inch floppy disk and a manual.
According to Kepic, which is distributing the
package, the software will run on an 1BM PC
or compatible with a minimum of 384 Kbytes
of RAM, at least one disk drive and either a
CGA, HGC, EGA or VGA display system. The
software also supports an EPSON FX or LQ
type dot matrix printer, laser printer, a range
of plotters and a mouse where these are
available.
Installation was quite stralghforward. |
followed the recommended procedure by
“first making a backup copy on a floppy disk
to protect the original. Next, essential files
were copled to a ‘working disk’ as
recommended by the distributor. Those with
a hard disk would copy these flies to a
‘working subdirectory’ on the hard disk.

Using PCBreeze redlly is a ‘breeze’, as the
name Implies. In less than an hour after
installation | found myself comfortably
designing artwork on the screen. With
PCBreeze you can enter commands using
efther a menu or by entering the commands
directly using keystrokes. Most keystroke
commands are simple mnemonics of the
required command and are very eaqsy,
therefore, to remember. Thus, after a little
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Figure 1. Sample of PCBreeze output on dot

artwork (2 x scale).
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atrix printer. Left: component side artwork (2 x scaie). Right: copper side




It's a breeze

practice, users will probably use the
keystrokes for entering commands rather
than the menu for most of the time. If you
have a mouse, PCBreeze lets you use the
mouse to move the cursor and select menu
functions.

Editing artwork

Laying artwork consists basically of laying
pads (round, square, small, large, duak-in-iine,
etc) onto a workspace (as viewed on the
monitor screen) and drawing traces
between pads using cursor keys on the
keyboard or a mouse. The size of the
workspace is defined by the user prior to
laying the artwork. This size can be the
equlvalent of anywhere up to 300 square
inches (258,064 square mm), depending on
the amount of memory (RAM) available. A
trace is drawn by moving a cursor along the
path desired in what is called a pen down
mode . Pressing an appropriate cursor key
or mouse button toggles the cursor into a
pen up mode In which the cursor can be
moved without laying or affecting a trace
underneath it. Similarly, pressing another key
toggles the cursor into a delete mode which
allows you to erase any trace section under
the cursor. Another feature is that the cursor
can be toggled between a check mode
and an insert mode. The former mode
checks for previous work and prevents
drawing over it. The latter allows a trace to
be drawn over previous work.

PCBreeze provides a cholce of no less than
five trace widths and 14 pad sizes and types
(including round, square, medium, large and
rectangular). Pads can be either single pads,
vias (pads intended for through-the-board
connections on double sided, piated-through
boards), dual-in-line and single-in-line types.
The minimum spacing between lines and
pads and the minimum trace length are
0.05 inches (O.127mm).

PCBreeze also provides display zoom
capabllity with four zoom levels, which are
useful for moving quickly from one section
of the workspace to another and for closeup
views when desired. An optional dispiay grid
pattern of dots with Q.10 inch (0.2564mm)
horizontal and vertical spacing assists in
measuring relative distances on the screen,
while measurement Is further assisted by an
optional odometer display at the top of the
screen. The odometer displays pen
coordinates and grid spaces relative to an
origin which you can set anywhere on the
workspace. Some of the features of
PCBreeze which | have found to be
particularly useful are the ability to move,
copy and erase a trace or a section of the
artwork (block) with ease. You can also print
a block or save it on disk, and you can
retrieve a saved block and place it
anywhere on the workspace. Thus, for
example, you can duplicate sections of
artwork easily or move them around with
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Figure 2. Sample of artwork generated by PCBreeze autorouter — output on dot
matrix printer. Left: copper side artwork (1 x scale). Right: component side artwork

(1 x scale).

ease. If you wish, you can create your own
library of commonly used circuit patterns.

PCBreeze is Idedlly suited for designing
single layer and double layer pc board
artwork. It is not intended for designing
artwork for boards with more than two layers.
With a CGA colour monitor, fraces on the
two layers and pads are displayed In
different colours. With an EGA or VGA
monitor a total of 16 colours is available. The
default colours can be changed, if desired,
by the user. According to Kepic, PCBreeze
also supports monochrome displays with a
Hercules graphics board, however; | have not
tested this.

Autorouting

Undoubtedly, the most difficult task of any
printed circuit board CAD program s
autorouting. This Is the process whereby you
provide a list of components and their
relative locations and a netlist of the
interconnections which need to be made
between components. The autorouting
program generates the Interconnections as
far as possible from these lists. Depending on

how sophisticated and/or efficlent the

algorithms are, which dictates how the
Interconnections are to be made,
autorouting can take up a lot of computer
resources and a lot of computing time.
PCBreeze attempts to minimise these with an
algorithm which first tries to find the shortest
routes in either a horizontal or vertical line.
it then proceeds to try and find the remaining
routes in the order of how short and how
close to a horizontal or vertical line they may
be. Once aroute has been worked out and
atrace lald out on the screen, PCBreeze then
proceeds to try and find the next route. If
PCBreeze cannot find a route within a
reasonable time it leaves it aside untll all of
the remaining routes have, as far as possible,
been found., Uniike programs using rip up and
re-route algorithms, it does not try to find
alternative routes for those traces which
have already been laid. As the autorouter
proceeds it generates a list of incompleted
routes and this list is automatically saved In
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a file. Incompleted routes then have to be
worked out manually by modifying the
placement of components to provide
adequate room on the artwork for these
routes or by modifying existing routes or by
adding links, or by making other
modifications as may be necessary. One
disadvantage, though not a serious one, of
the autorouting algorithm used by PCBreeze
is that it tends to use lots of vias. However,
on the plus side, it appears to be capable
of fast results even when compared with
algorithms used by more expensive CAD
packages. This would seem to make
PCBreeze ideal for pc board design in
situations such as prototyping, where it is
important to get quickly from the design
stage to the final board.

According to the PCBreeze manual, a
success rate of 95 percent completed nets
for a double-sided board layout is typical.
Initially, | tried the autorouter out on some
circuits for single-sided boards and found
success rates to vary between 80 and 90O
percent. With double layered artwork, where
vias are dllowed, the success rate should be
inherently higher. To test this, | designed a
circuit containing several ICs, representing a
typical memory section of a computer or
RAM module. | then manually generated a
net list using a word processor and used the
editing functions of PCBreeze to manually
place the components. | then let the
autorouter do its thing. The results are given
in Table 1.

TABLE 1

Number of nets entered 166
Number of nets completed 160
Number of errors 2
Success rate 95.2%
Completion time 7.5 minutes

As can be seen from this table, there were
some nets which the autorouter could not
complete. However, the success rate Is quite
high and within the figure suggested as
typical by the PCBreeze manual. | should add
that, even with very expensive autorouting
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systems there Is always a possibllity that
some routes cannot be completed by the
autorouter aione and some manual
Intervention may be required. Apart from the
nets which PCBreeze could not complete,
there were a couple of errors. In one case
a trace was written over a previously laid
trace. In another case, one of the fraces was
not quite completed. However, these were
obvious and easlly fixed.

The most impressive aspect of these results,
| think, is the very short time it took for
PCBreeze to complete the majority of nets.
This was, by the way, achieved on a relatively
slow "XT" compatible machine and therefore
the speed may well be even more
impressive on a faster machine. Offset
against the speed of the autorouter tself was
the time it took to manually generate a
netlist. Bearing in mind that the reason for
using an autorouter in the first place Is to save
time, the need to manually enter a netlist
suggests that the autorouter is best suited
(as Keplc has pointed out) for artwork
containing lots of digital logic with random
paths from pin to pin. For circuits with only
a small number of components, precision
analogue circuits, critical signal paths, power
busses and very high speed digital circuitry,
it is probably better to avoid autorouters
altogether. The above described procedure
(autorouting using netlists) is referred to as
“non-interactive routing”. PCBreeze also
permits ‘interactive routing’ in which you
mark two end points and PCBreeze finds a
route between these points, if possible. This
avoids the need for setting up netlists and
is likely to be faster when designing small
boards. The two routing procedures can be
combined or interrupted at any time, making
PCBreeze quite flexible in this regard.

Printing artwork

My guess Is that most PCBreeze users will be
outputting their artwork onto a dot matrix
printer. Whilst a standard dot matrix printer
may not have the inherent printing resolution
of, say, a laser printer or a plotter, | have
found that PCBreeze nevertheless is capable
of giving excelient results on a good quality
dot matrix printer. My only. complaint is that
If you forget to turn on the printer or if some
other printer ‘error condition exists, the

program locks for several minutes without
any way of returning to normal operation in
that time, short of rebooting and starting
again. At the end of a ‘time out’ period, the
program jumps into DOS so that you have
to restart PCBreeze. In my view, it would be
better if the program would generate a
“printer not ready” message and give the
optlon of either fixing the error (turn on the
printer) or aborting and returning to edit
mode. It would also be desirable If one could
abort printing at any time by pressing (ESC)
or some other suitable key or combination,
but at present this is not possible.

The software is optimised for an Epson

printer of the FX or LQ series but should work.

with any compatible printer. However, if your
printer is of a different type or brand, it is
possible that the dmensions on the printed
output, eg, the spacings between IC pads,
will be slightly different in the vertical and
horizontal directions. This Is because of
variations in line feed pitches between
printers. Whether or not it Is of serious
consequence will depend on the degree of
accuracy required. As a general rule it is
desirable to orlentate parts with critical
dimensions, such as IC pads, in the horizontal
direction (direction of print head movement)
since dimensional accuracy seems to be
best for most dot matrix printers in this
direction. PCBreeze will print artwork in eltther
x or 2x scales. In most cases, particularly
where IC pads are included in the artwork,
the 1x output should be reserved for
checkprints and the 2x output used for the
final printing for photo reduction.

If you have an inexpensive dot matrix
printer which is unable to give you the print
quality or accuracy that you require with
critical artwork, Kepic has suggested that
you could have your final artwork printed by
one of the several desktop publishing
services which are available. This will allow
you to obtain professional quality artwork
without having to upgrade to an expensive
printer or plotter. At the same time, you can
use your inexpensive dot matrix printer for alf
your checkprints before having the final
artwork done.

Text and silkscreen layers

In addition to pads and fraces, PCBreeze dlso
allows you to enter text and a wide choice
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of symbols (boxes, circuit symbols,
component outlines, etc) into what are
called “text” and “sllkscreen” layers. Text and
symbols can be moved around, changed in
size, stretched vertically or horizontally,
rotated, mirrored, copied and deleted. These
layers can be sent to a plotter to produce
artwork for silkscreening or for use as a
component overlay. PCbreeze also includes
a utility which converts plotter output into
printer output, allowing the silkscreen layer
to be printed on a dot matrix printer.
However, In this case it is necessary to first
save plotter output in afile, then exit to DOS
to run the utiity.

The abillity to generate component
overlays and silkscreen artwork wil be
appreclated, | am sure, by PCBreeze users.
Editing the text/silkscreen layers Is stralght
forward, once you become familiar with the
commands and cursor movements, And you
can toggle any time between the silkscreen
layer and the pc board layers by pressing
appropriate keys. For the most part, | have
not experienced any major problems while
editing the text/ silkscreen layers but on a
couple of occaslons | was unable to send
plotter output to a file for subsequent
printing. This occurred with artwork which
used lots of text and symbols in the overlay
pattern. At first | suspected a bug In the
program. However, the problem turned out
to be that | was using part of the computer
memory as a RAMDISK and there was
(apparently) insufficient memory remaining
for use by the program when saving the
plotter output to file. Interestingly, none of the
other program functions seemed to be
affected by the reduced memory and there
were no problems when printing the artwork
for the copper layers. It took me along time
to work out what the problem was, but once
| did, the cure was simple. Perhaps future,
updated, versions of PCBreeze could detect
problems of this kind when they occur and
then display appropriate error messages to
alert the user. Apart from this point, | was
Impressed by the versatility of the text and
symbol editing functions and | believe that
these are worthwhile inclusions In the
program.

Conclusion

PCBreeze Is an easy to use, yet powerful PC
board CAD package, with a wide choice of
pad and line sizes and extensive editing
capabliities.

At the time of writing, the price of
PCBreeze Is under $300, which must make
it one of the least expensive CAD packages
of its type available. | feel that PCBreeze is
good value for money and is worth
considering by anyone who regularty designs
single-sided or double-sided printed circuit
boards. =l

PCBreeze Is obtainable from Kepic Pty Ltd at
the following address: Kepic Pty Lid, 4
Stelnbeck Pl, Spearwood, WA 6163.




INNOVATION

Adam Searle looks at this
electronic lexicon recently
released by Expo Ultrasound
and available from a
chemist or department

store near you.

right device from Expo as a single
function computer. Designed for
business, school and leisure use, the light and
compact spelling aid has a base of some
80,000 words (both common and unusual),
including proper names and abbreviations.

These are stored on a one megabit ROM
chip with the software. The CPU is a 4 MHz
Z80. Other circuit features include 128 Kbytes
of ROM and 2 Kbytes of RAM. The letter keys
are arranged in the familiar QWERTY
typewriter style with some extra command
keys, including ON, CLEAR, ENTER and
direction keys.

It is a compact, lightweight device,
measuring 194 mm by 105 mm by 36 mm,
and weighs 265 grams without batteries.
Above the neatly laid-out and easy to
understand keypad is a black panel with the
device and manufacturer's name, and the
model number on it. This also houses the 16
digit liguid crystal display, bordered in white
against the black.

u tis fair to describe the Electronics Spell-

Operation

To check the spelling of a word, you key in
the spelling you think most likely, in the same
way people use dictionaries. The display will
tell you to "WAIT”, While in this searching
mode, a small clock with a revolving hand
is displayed. The Speliright will then either
indicate that you have spelled the word
correctly - it indicates so with an asterisk -
or give you a list of other possibilities.

Sometimes it will tell you "SORRY CANT
HELP”. There are also times when the device
will not recognise the word you enter. For
example, myxomatosis, which is spelled
correctly.

To get back to your original word, you
simply press ENTER again.

Also, if you do not know how to spell a
word (say, concrete), you can key in what
it sounds like (e.g. konkreet) and the machine
will give you a list of possibllities to choose
from.

How well this facility works depends on
what your approximation is. For instance, if
you spell cage ‘kayj', it will not give you the
correct spelling. But if you key in kayg it will.
For this to work well you have to possess a
reasonable idea of what you are after.

If you would rather not even guess, just key
in the first few letters then press the hyphen
button and press ENTER. It will give you words
which begin with those letters. You may scroll
up and down the lists given using the
direction keys. When not in spell-checking.

these keys can be used to adjust the
contrast of the 16-digit LCD display screen.

Even if the machine says a word is correctly
spelied, pressing the ? button will enable it
to list alternatives for you. It will also list words
which rhyme with the word you have keyed
in.

To remove the work you have just
compieted, press CLEAR. All the words which
Spellright gives you are genuine English
Oxford Dictionary spellings. not Americanised
corruptions.

It can operate from either mains power or
batteries. For mains power, simply connect
the adapter cord which comes with
Spellright into a convenient power point. For
battery use, you need four AA (UM-3)
batteries..

Extra heavy duty batteries are especially
recommended as they will last up to four
hours during heavy use. If the display gets
faint or begins to give partial or erratic
characters, the batteries will need replacing.

To turn Electronics Spellright off, just press
ON again. If you forget to do this, Spellright
will automatically turn itself off if no keys have
been pressed for a while. A brief warning,
"SHUTTING OFF” will be shown first. There is
another on/off switch on the right hand side
of the machine to turn it off completely.

Uses

The Electronics Spelright is handy for spell-
checking, word lists, and doing crossword
puzzles, by removing the bother of having to
think up possibilities. For example Four Across
may be “to fake”, with the letters being F-
I-N. Enter F?2I?N into Spellright and you get
an answer.

Spellright can also list all five letter words
with T in the middle by entering ?2?1??2, or all
the five letter words with X in the middle. This
function is also useful for Scrabble and other
word games.

For word learning and similar activities it
could be very handy in schools as a teaching
aid. It may help make necessary tasks like
spelling, which children often find a chore,
into a more interesting enterprise.

By- encouraging students to work
independently of the teacher it would
enhance self-reliance and also take some of
the load off the teacher. The device would
also make a good educational toy for
children to use at home, although in this
sphere it is hard to go past Speak and Spell
from Texas Instruments.

For wider usage among adults, those who
would require the facilities offered by the

SPELL IT RIGHT
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Electronics Speliright for work-related
purposes are in the main already catered for
with the wide choice of spell-check and
thesaurus programs available in
word processing packages. For those who
travel, laptop computers with the same
capabllittes are becoming increasingly
widespread. However, there are still many
who do not have access to word processors.
For them, the Electronics Speliright would be
ideal.

16 DIGITAL LCD DISPLAY. E),/(F:)D
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ELECTRON!ICS SPELLRIGHT MODEL ES980E

Conclusion

So, for parents and teachers who are
responsible for primary school children, and
those who do not have access to more
sophisticated technology in this areq, the
Expo Electronics Spellright would make a
good companion.

It is more portable and easier to use than
a dictionary, and in any practical sense, just
as useful. Only on relatively modern words like
granny-fiat and houseparent doss it appear
to fall down, and even the most up-to-date
word processor spell-checks have been
known to stumble.

Electronics Spellright from Expo is available
from Soul Chemists, Grace Brothers and
some other department stores for around
$99. It is distributed by Expo Ultrasound. For
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FLUKE AND PHILIPS — THE GLOBAL A
[FouKE]

FLUKE 45 — DUAL

DISPLAY MULTIMETER

* True — RMS voltage and
current, including AC &
DC

* RS-232 interface standard,
1EEE-488.2 option

* Frequency measurement
to 1 MHz

* Compare (Hi/Lo/Pass)
function for quick
in-tolerence tests

* High performance and
versatility for
manufacturing, field and
R & D usage

FLUKE AND PHILIPS BIG

The Fluke and Philips global alliance is a partnership between two of the most
powerful forces in a world of test and measurement. That means a full-range
product capability, with one of the broadest selections of measuring instruments
and test systems available today from a single supplier. And — equally important
— the world-wide service, support and training facilities to match.

Total value of this superb test and measurement
package is $6114.

To enter simply subscribe to or extend your current subscription to ETI and you
automatically go into the draw.

12 months subscription only $45.00 (12 issues)
including postage.



LLIANCE IN TEST AND MEASUREMENT

GER, BETTER, TOGETHER

AN

PHILIPS

&

< PHILIPS

I PHILIPS PM 3335 —

DIGITAL/ANALOG
‘““SMART SCOPE”’

PM 3335 * 50 MHz analog bandwidth

* 20Ms/S sampling on each
channel

* Autoset

* Large 8K acquisition
memory

* Versatile cursor
measurement

i ” ,/I PLUS everyone who subscribes or extends their current subscription
) will receive free a Philips Extra Quality EI80 — 3 hour VHS blank

@ video cassette.
Valued at $9.95 — yours free!

To enter simply fill out the coupon attached and place it in the reply paid envelope supplied — if the coupon and
envelope are missing, send you name, address, phone number and cheque, money order or credit card details (card
type, card number, expiry date and signature) to Federal Publishing Company, Freepost No. 4, P.O. Box 227,
Waterloo NSW 2017. Any enquiries may be made by phoning (02) 693-6666. Unsigned orders cannot be accepted.

Conditions of Entry

1. The competition is open only to Australian residents authorising a new/rencwal subscription before last mait 31-01-90. Entries received after closing date will not be included. Employees of
the Federal Pubh'shing mpany, Philips Scientific and Industrial g’ly Ltd and John Fluke Mfg Co, Inc and their familics are not cligible to enter. To be valid credit card, or, if paid by cheque,
cleared for payment. 2. South Australian resideats need not purchasc a subscription to enter, but may enter only once by submitting their name, address and 2 hand-drawn facsimile of the
subscription coupon to The Federal Publishing Company, Box 227, Waterloo, NSW 2107. 3. Prizes are not transferrable or exchangeable and may not be converted to cash. 4. The judges
decision is final and no correspondence will be entered into. 5. Description of the compelition and instruction on how to enter form a part of the competition conditions. 6. The competition
commences on 26-10-89 and closes with fast mail on 31-09-90. The draw will take place in Sydney on 05-02-90 and the winner will be notificd by telephonc and letter. The winner will also be
announced by The Australian on 08-02-90 and a later issue of this magazine. 7. The prize is: A Philips PM3335 Digital/Analog “*Smartscope” and Fluke 45 — Duat display multimeter. Valued
at $6114. 8. The promoter is The Federal Publishing Company, 180 Bourke Road, Alexandria, NS\VPSZOIS. Permit No, TC89/800 issucd under the Lotterics and Art Unions Act 1901; Raffics
and Bingo Permit Board Permit No. 89/000 issued on i ACT Permit No. TP89/000 issued under the Lotteries Ordinance, 1964.




Company profile

hey say that five years is a lifetime in

T television, and a week is a long time in

politics.In the computer and electronics

industry, some companies have museums of

quaint products — the antiquities of the high

tech age, many of which are all of five or ten
years old.

it is only when you cast your eyes back on
these relics, that you redlise just how rapid the
evolution of electronics has been in our
lifetimes. The proverbial “room full of
computers” which, in the past decade has
shrunk to the desktop, to the hand-held, to a
single square of slicon the size of your
thumbnail, is about as illustrative of the
electronics revolution as saying “the Universe
is big.”

If ten years is an eternity in the electronics
industry, the mind boggles at the recent
announcement that a one-car garage in Palo
Alto, Cdlifornia, 5O years ago, has now been
officially declared the birthplace of Siicon
Valley and the world electronics industry.

The garage was a humble beginning for
Hewlett-Packard, now a S13b company, with
95,000 empioyees in nearly 100 countries
around the world. Today, HP has over 10,000
different products, from electronic
components to test and measurement
equpment, computers, medical electronic and
analytical equipment.

HP is also one of the world's top two non-
Government research companies, spending
S15b per year on projects ranging from
superconductor levitation to high-definition TV.

Although few are aware of it, HP technology
touches every phase of most people’s lives. The
company pioneered ultrasound technology.
which provides animage of the foetus before
it is born. HP clinical monitoring equipment is
used in operating theatres andintensive care
wards throughout the world. HP heart
defibrillators bring thousands of people back
from the brink of death each year.

The air we breathe, the water we drink, and
a thousand other elements are tested and

analysed using HP analytical equipment
including gas chromatographs and mass
spectrometers.

HP brought about the demise of the slide-rule
with the world's first desktop electronic
calculator in 1968 and the first handheld
scientific calculator in 1972.

The company was also a pioneer in the
computer industry, firstly as intelligent controller
forits test and measurement equipment, and
later with the HP 3000 family — the world’s
second most widely used general business
computer. HP was also the first to commit to
RISC computer architecture, driving the
industry towards a new era of higher
performance, more reliable super
minicomputers.

Inthe personal computer arena, HP released
the first intelligent terminal/PC, intfroduced
three-and-a-half inch disks, the first non-
keyboard PC interface with the release of HP
TouchScreen and the world’s first full-function
laptop computer, allin the early 1980s.

The reason that HP has largely been
forgotten for these achievements, and that it
is only just starting to take off elsewhere in the
industry, brought home to the company that
there is more to marketing than better
engineering and new innovations.

If HP has been criticised for anything in the
past,it has been that it is guilty of being a great
company for developing outstanding
technology and then not telling anyone about
it. The “build a better mousetrap and the world
will beat a path to your door” apprach is an
offshoot from the company’s earty technology-
driven days, which has only recently been
stripped away.

The first product for Bill Hewlett and Dave
Packard was an audio oscillator. Their first major
customer was Walt Disney Studios, which
purchased eight of the test instruments to
develop an innovative sound system for the
classic fim “Fantasia”. According to Disney
officials, several of the original oscillators were
stillin use in the early 1980s.
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> terminals were placed across the temples of

Today, Hewlett-Packard's test and
| measurement products range from digital
oscllloscopes, network analysers, signal
generators, protocol andlysers, spectrum
analysers, board-test systems, and virtually
every test and measurement product to suit
the sclentific, engineering and
telecommunications industries.

Lettuce thinners

Inits first years, HP developed products to meet
the requests of friends and local businessmen:
these products were not exactly highlights in
the history of electronics!

First, there was a lettuce thinner, based onan
electric eye. Unfortunately, vacuum tubes
proved incompatible with the farmland
environment, and the machine wiped out rows
and rows of perfectly healthy piants.

There was also a foot-fault detector for
i 10-pin bowling alleys, and an oscillator whose

ananimal with the aim of repiacing the use of
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HP quality...

-, - __/ |
- ' "-" 'mV !
L

stunluninnin
20 30

brsnatasnnbens
o 10

HEWLETT E2373A
pACKAnD MULTIMETER
o Y
St

|

.

- S

= 750V~] £
1000V
Max

Common

anaesthesia in the veterinary industry.
i These efforts were early attempts to find
practical uses for electronics in a world where
electronics was a totally unknown quantity.

Test equipment suppliers had to help the
industry grow by providing the tocls that would
make it possible for engineers to develop and
® apply electronics technology.

Today, with electronics a $5600b industry
worldwide, Hewlett-Packard Is continuing to
lead with the broadest range of test and

Call HP DIRECT 008 339 861,
or Melbourne 895 2861.

We can’t make buying HP quality in a handheld
multimeter any easier or faster. Our toll-free line
gives you fast access to the HP E2373A, above.

It combines seven functions with 600 HzAC
bandwidth accuracy of 07% in DCV and 2% ACV,
in a $17300* package. Call today to order.

*plus tax
| measurement equipment avallable, at
competitive prices, and with a reputation for ﬁ HEWLETT
quality construction and service that has [ ﬁ PACKARD 1230P9073/1
stayed with the company throughout its
50-year history. <=k
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The Fireberd 6000 Communications Analyser is regarded in
the communications industry as the ‘Rolls Royce’ of digital
communications analysers — and deservedly so. Roger

Harrison reports.

he infrastructures and institutions that

T underpin business, government and,

' indeed, pretty well our whole society,

are dependent on reliable, high speed, high

quality communications camying volce, video

and data. The sophistication of today's

communications technology demands

equally sophisticated - if not more so - test

equipment for its installation, troubleshooting
and maintenance.

A great deal of this communications
technology is digital. In order that the signal
(voice/video/data) sent is faithfully
reproduced at the destination, the error rate
must be maintained within tolerable imits. As
digital signals are transmitted as a string of
bits, It is the ‘bit error rate’, or BER, that Is the
basic performance parameter of
importance In digltal communications
systems. After that, there are many other
parameters that characterise the behaviour
of data communications equipment, but BER
is the basic one, equating to signal-to-noise
ratio in analogue RF systems, | guess.

What the digital storage oscilloscope is to
general electronics test and measurement,
the bit error rate communications analyser
is to the field of digital communications.
Hence, you can see the origin of the spelling
of the Fireberd’s name.

The Fireberd 60QO0 is the top model in a
range of communications analysers made
by the Telecommunications Techniques
Corporation which halls from Gaithersburg,
Maryland in the USA. They are represented
in Australia by the Melbourne-based
communications specialist, Vicom.

Founded in 1974 to provide consulting and
product development services to the
satellite communications Iindustry, TTC
focused its efforts on the development of
innovative diagnostic test and simulation
equipment.

Talk about getting in on the ground floor
of a growing industry ...

So, the Fireberd 6000 has a handsome
pedigree behind it. Today, TTC is a wholly
owned subsidiary of the not insubstantial
Dynatech Corporation of Massachusetts, a
name which would be familiar to a number
of readers, no doubt.

Features and functions

The Fireberd 6000 Communications
Analyser is a comprehensive test instrument
for analysing, evaluating, and

troubleshooting digital communications
systems and equipment. Designed to
operate from 50 bits/second (b/s) to 15
megabits/second (Mb/s) and to use
modular data interfaces, the Fireberd 6000
combines traditional bit error rate analysis
with such additional features as
performance analysis, signal analysis, and
timing analysis. The Fireberd 6000 s suited
for a varlety of applications, says TTC:
Installation, acceptance testing,
maintenance, and fault isolation of T-Carrier
systems, modems, muitiplexers, digital radios,
microwave and satellite communications
systems, etc. In Australia, they can be found
in service in OTC, Telecom, major banks and
other large digital communications users.

The Fireberd 6000 operates in full-duplex
configuration and with synchronous,
asynchronous, or recovered timing. Transmit
timing may be supplied externally or from the
built-in frequency synthesiser, which allows
operation at any rate in the range from 50
b/s to 15 Mb/s with the stability and
accuracy of a crystal osclliator,

Other timing analysis features include: a
‘clock slip” detector that identifies system
timing problems; high-resolution transmit and
receive frequency counters; an inverted
clock detector; a selectable transmit clock
Inverter; and a clock recovery option that
permits received clock fault isolation.

Included in the Fireberd 600Q’s signal
analysis functions are advanced jitter
generation and measurement capabilities,
such as external or internal jitter modulation
as well as automatic frequency sweeps. The
receiver features a peak-to-peak
measurement and a ‘jitter hits’ circuit with
variable thresholds which operate
continuously so that short-duration events wil
not be missed. Jitter spectral analysis - with
multiple jitter masks - is performed using non-
overlapping frequency bands to permit jitter
“fingerprinting” and rapid identification of
jitter sources. In addition, hard-copy graphs
of the spectrum can be generated. Other
important signal analysis functions include
delay measurement and automatic data
and clock polarity detection.

The instrument's front panel features a
display which simultaneously presents two
sets of results. A combination of electronic
side switches, pushbutton switches and
menu formats with extensive HELP guidance
further facilitate setup of complex test
configurations, according to TTC's literature.
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INSTRUMENTATION

In addition to the Fireberd 600O0’s
extensive current capabilities, its flexible
architecture and 16-bit processor are
designed to easily accommodate upgrades
as standards change or as new features and
capabilities are added, says the
manufacturer. A separate, easlly accessible
EPROM module permits the implementation
of software upgrades without disassembling
the instrument. Very handy.

The 6000 provides a basic ‘mainframe’ to
which you add plug-in interface modules to
suit the individual application. These are all
Inserted in the rear panel. This mainframe can




The Fireberd 6000 Communications
Analyser; smart, smart looking and
incredibly versatile. The pouch, which

reminds me of certain native .

marsupials, carries the instrument d}‘l d

manual and cables, etc. ‘. ln a han el
multimeter...
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A high resolution graphic printout

from the Fireberd 6000 clearly Call HP DIRECT 008 339 861,

presents a jitter mask and a received or Melbourne 895 2861.

jitter spectral analysis. For more exacting tasks, consider the HP
E2377A. With basic accuracy of 0.3% in DCV,

1% in ACV, 1kHz bandwidth, plus temperature

function and data hold. All for $29700.*

Call and order now.

*plus tax
Rear view of the Fireberd 6000 o
showing two plug-ins installed. The =
chromed handles fold out to provide
READER INFO No. 8

protection for the rear panel.
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Fireberd 6000

be purchased with or without a variety of
some six options — all of which may be
factory installed, or flve of which may be
customer Installed. The options include jitter
measurement and generation facilities, clock
recovery, |IEEE-488 remote control and a
precision timebase.

A total of 18 plug-in interface modules are
avallable. These include varlous RS232 plug-
Ins, for example, plus a G703 (CCITT) 64 Kb/s
co-directional Interface, G703 2.048 Mb/s
and 8.448 Mb/s Interfaces.

The 6000 is powered from 240 Vac (with
a speclfied range of 190-260 V), 48-66 Hz.
It Is avallable with either a plastic or a metal
case. One model has full remote control
taclities for totally unattended operation. A
standard 19" rack mounting kit Is avallable.
The unit supplled was the plastic-cased
model, which welghs around 7 kg with plug-
ins installed. It measures 153 mm high by 305
mm wide by 305 mm deep.

The unit came In a very robust ‘road case’,
Ined with foam sponge. sculpted to carry the
Fireberd and lts coterle of cables, interfaces
and accessorles. A convenlent pouch
attached to the Instrument’s case top
provides storage for the handbook and
seemingly, whatever else you can stuff In
there.

| think @ summary of the 6000’s abliities
and facliities Is approprlate at this juncture.
It provides over 50 diagnostic
measurements:

Error Analysis

¢ simuftaneous bit, block and blpolar violation
error test;

ecurrent, average and statistical error
measurements;

s selectable response upon sync loss and
selectable sync loss thresholds.

Timing Analysis

¢ frequency counters;

¢ Inverted clock detection

e clock slip measurement;

* synchronous, asynchronous and recovered
clock operation.

Jitter Generotion and Measurement

e multiple standard jitter masks;

* wideband jitter and jitter hits;

o jitter spectral analysis;

¢ programmable generation with automatic
SWeeps.

T1 Measurements

s unframed, D4 and ESF framing, AMI and
B8ZS line codes;

¢ bipolar violation, framing and CRC error
analysis on live traffic;

eframed and unframed loop code
generation

¢ bipolar violation insertion at programmable
rates;

e bullt-In transmit line build-out.

You can send standard bit patterns, the
standard QUICK BROWN FOX message (In
four codes) or a user-programmable
message up to 2585 characters long. All
selectable from front panel controls.
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Histograms of test
resuits may be

after periods of
unattended testing
of up to 60 hours.

START 15:22:04 10 20 30
TIME 21 AUG. ‘88 MINUTES

50 60

The 6000 may be hooked up to a printer.
All measurement results appropriate to a
speclfic data Interface are measured
simultaneously and can be printed for a
pemanent record. Histograms of resuits may
be plotted automatically to allow review and
analysls after periods of unattended test
operation of up to 60 hours.

TTC clalms that extensive use of front panel
‘softkeys’ make the Fireberd 6000 easy to
learn and simple to operate. "Both the novice
and the old pro alike wlll appreciate the
carefully crafted mixture of switches and
menus”, says TTC's literature.

A full set of specifications runs for more
than five A4 pages.

Commentary

When | was Initlally offered the Fireberd
6000 to review, it gave me pause to
ponder onjust how | was going to go about
it. | did a little homework on digital
communications analysis and got mixed up
in such wonders as bit, block and blpolar
violation (... not as kinky as It sounds....) error
testing, CRC and framing analysis, and so on.
Hmmm. A bit much there for me to swot up
in the time avadilable, but | did get a grasp
of the fundamentals. Enough to know | could
get myself in alittle hot water. Solution? Find
an expert, or better still, a practitioner. Easler
said than done...

However, before the Fireberd arrived on
my doorstop, serendipltous salvation
presented ltself. | was invited to visit the
AUSSAT Major City Earth Station at Belrose
in Sydney by Laurence Adney VK2ZLA, who
was one of a team coordinating AUSSAT's
involvement In this year’s Scout Jamboree-
On-The-Alr. While | was there, marching up
and down racks and racks of codecs and
other fascinating technology. | spotted ... a
Fireberd.

| enlisted Laurence’s help and he put me
in touch with the Station’s Communications
Supervisor, Michael Buchanan. Just what |
was after, a practitioner. Michael kindly
consented to asslst and in due course, |
despatched the review Instrument to him at
Belrose. He duly conflrmed that the
Instrument performed properly.

Michael says he uses the Station’s Fireberd
on pretty much a daily basls. It gets used
mostly on 64 Kbit/second and 2
Megabit/second circuits for BER checking. It
also gets used for obtaining long-term
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statistics of communications circuilt
performance characteristics. He said a
particularly useful facliity in this regard is the
Fireberd's facliity to produce histograms. it
gets hooked up to the system for a week at
a time, for example, specifically on 2 Mb/s
channels, to determine a channel’s
performance. Long-term effects on a
channel are Important and the Fireberd's
abliity to deliver the required statistics Is very
useful, he sald.

| asked Michael about the Flreberd's
outstanding points. He cited the fact that it's
a very versatile instrument alded by a vast
array of plug-in interface modules, its abillity
to do framed and unframed (loop code)
tests, the fact that it can be configured as
elther a DTE or DCE device; "It does nearly
everything,” he said.

The manufacturer’s claim that the Fireberd
6000 Is easy to learn and simple to operate
Is borne out in practice. Michael confirmed
it enthusiastically, and from performing a few
setup routines myself - following the
handbook instructions - | came to the same
conclusion.

The handbook, or User's Guide, is a fine
example of top quality documentation. It is
clearly written, typeset and lald out to
provide the utmost clarity for the reader, and
copiously Indexed. It Is spiral bound and lays
flat anywhere you open it. The simple
diagrams, included at every opportunity, and
the many tables which summarise
procedures, contribute to the
documentation’s clarity and functionality.
Other T&M instrument manufacturers take
note. Some unsung person or persons in TTC
should take a bow.

In conclusion

For a 'Rolls Royce’ instrument, you'd expect
Rolls Royce performance, and a Rolls Royce
price. Expectations are met on both counts.
Priced from $17 - 35,000, it would have to
be a crucial item of equipment to be justified,
and be able to deliver the productivity and
performance it might be called on to deliver.
| see no reason why the Firebird wouldn't
deliver on both counts. To apprecilate just
what It has to offer requires close
examination of the real thing. L ¢]

Review Instrument kindly supplied by Vicom
Australla Pty Ltd, “Surveyor's Place”, 4
Meaden St, South Melbourne Vic 3205. &
(03)690-9399.
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HIGH-TECH
SHEETMETAL WORK

Quality Australian made
19" Rack Systems,
designed specifically for the electronics
and telecommunications industry.

.

METAL
SYSTEMS

A division of Richordson Pocific Ltd. Inc in Vic.

58 BATH ROAD, KIRRAWEE N.S.W. 2232

TEL: (02) 542 3120 FAX: (02) 542 1137
e i = — 1
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...here’s a case
for buying today.

HEWLETY g2
(D PACKARD Mugnzssvgt

Call HP DIRECT 008 339 861,
or Melbourne 895 2861.

By calling this line, you get a free $3500+ case
with each meter. Including the HP E2378A,
which has the same specs as the HP E2377A,
in a ruggedised case $332.00.* Order today.

*plus tax
tOffer expires January 31, 1990 or while stocks last.

U/ packaro

Engineered for peace of mind. 1230P9073/3
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Instrumentation in review

Continued from page 8

Ramsey COM3 service
monitor
RH, ETI November 1989, p40

THE Ramsey Electronics COM3 Commun-
ications Service Monitor is a combination
service instrument that has clearly been
designed with speed, simplicity, speed,
numbers and more speed Iin mind. It is a no-

frills, simple to operate, comparatively low
cost instrument for use in the test and
servicing of AM and FM radio commun-
ications equipment that operates anywhere
in the range from 100 kHz to just less than
1 GHz.

The makers have clearly set its
specifications so that it wil meet the
necessary requirements to test or check the
vast majority of radio communications

equipment currently deployed in the
commercial market. It is not designed for
stringent type testing.

The Ramsey COM3 fits comfortably
between the over-the-top combo machine
and the set of multiple instruments,
comfortably shying clear of bottom-end
devices with inadequate performance and
limited facllities to cope with today’s radio
communications equipment.

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 Film $43.00 $58.00
8009 Blue/Aluminium $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
36 x24 $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 lvanhoe 3079
(03) 497 3422

497 3034
Fax (03) 314 7400

ELECTRONIC COMPONENTS & ACCESSORIES
® SPECIALIST SCHOOL SUPPLIERS
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Available bi-monthly at

your newsagent or
subscribe now by phoning
(02) 693-9517 or 693-9515.
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When there's no other
answer but Quality

Contact Adilam Electronics - the component specialists. Market leaders in
product depth and customer service to the professional component user.

pecialists in the

ese include Connectors
printed circuits, Terminal kfrips
and Tab Connectors for Panel/
chassis mounting, ceramic
terminal blocks including
Explosion and Firedamp, proof
types. e
‘Recent developments have been a
range of Electronic Modules for
use on mounting rails to DIN EN
50022-035 and 045.

Also the new series 120 and 150
Multilift screw connectors for
printed circuits featuring lift
terminals that guarantee high
pressure contacts and allow
countless wire disconnections.

READER INFO No. 71

Wilhelm Westermann are
recognised as the world leader in
the development and manufacture
of miniturised plastic film cap-
acitors. Materials used include
polyester, polycarbonate,
polypropylene and the new
polyphenylene sulfide for high
frequency applications.

In addition their MP3, M