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Five major reasons that set KIKUSUI

oscilloscopes apart from the rest:

1. Peak-to-Peak Trigger Level LOCK — means there’s
no resetting between measurements.

2. Variable HOLD-OFF - to stabilise complex/periodic

signals

3. DC Trigger Coupling — to allow stable triggering

of even slowly rising waveforms.

THE KIKUSUI RANGE

* COS-6000 series — Professional 5 Channel
C0S-6150 150MHZ SCH 12 Trace, with DELAY
COS-6100A 100MHZ SCH 12 Trace, with DELAY

® COS-5000 series — Value/Performance ‘scopes
COS-5100 100MHZ 3CH 8 Trace, with DELAY
COS-5060A 60MHZ 3CH 8 Trace, with DELAY
COS-5042 40MHZ 3CH 8 Trace, with DELAY
COS-5041 40MHZ 2CH, with DELAY
C0s-5020 20MHZ 2CH, low cost 'scope

* DSS-Digital Storage Scopes
DSS-5020 DSS-6521  DSS-6522

VALUE FOR
MONEY IN

4. Linear Auto Focus — maintains clear bright
signal traces.
5. Alternate Trigger Mode — permits stable viewing
of UNSYNCHRONISED signals
(avail. in 3CH & 5CH models).

B KIKUSUI

We're not riding on a reputation.
We're making one.

DIVISION OF EMONA ENTERPRISES PTY LTD
New Office & Showroom:

1st Floor, 720 George St,

Sydney 2000.

Ph. 212 4599. Telex: AA74500

EMONA INSTRUMENTS
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SL-XP7 Portable Compact Disc Player.

Actual size 12.5cm.

Ifit were any smaller...

you O’t fit
the discs in!

HE NEW Technics SL-XP7 is so small you " a3 time, remaining time and programmed track
might mistake it for a stack of compact - number. Connect the SL-XP7 to your hi-fi and
discs. But it’s really a portable capable of you’ll find it lacks none of the performance of

playing compact discs with thrilling concert- a larger, non-portable player.

hall fidelity Add the optional portable pack with

The SL-XP7 uses a combination of re-chargeable battery, and a pair of head-
friction-free suspension and digital phones (Technics suggest that you use
control circuits to protect the sensitive their EAH-X15 for the best results) and
laser pick-up system. This virtually you've a truly portable CD player.
eliminates ‘skips’ or mis-tracking when " Indoors or i -

the player is being carried around. outdoors the &

Random access programming lets you SL-XP7 is now the &
choose which tracks you want and the order only compact disc player
in which you listen to them. A liquid crystal = you'll ever need. __

display shows which track is playing, elapsed Hear it today! T 1 ChniCS

National ® Panasonic ® Technics: are from National Panasonic (Australia) Pty Limited
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TECHNICAL INQUIRIES: Technical In-
quiries by mail must be accompanied by a
stamped self-addressed envelope. There is
no charge, but we reserve the right to pub-
lish the inquiry and the reply in Electronics
Today or any of its associated publications.
We can only answer queries relating to
projects and arficles as published. We can-
not advise on modifications, other than
errata or addenda. Difficult questions may
take some time to answer.

GENERAL INQUIRIES: For all inquiries
about back issues, subscriptions, photo-
copies of articles, artwork or submitting arti-
cles, call (02) 663-9999 or write to: ETI
Reader Services, 140 Joynton Avenue (PO
Box 227), Waterloo, NSW 2017.

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

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

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

EDITORIAL

THE AM RADIO STATIONS recently
held a press conference to let us know the
status of AM stereo. While a large number
of the AM radio stations have installed
stereo encoding equipment, consumers
haven’t exactly been falling over each other
to buy receivers to decode the stereo signal.

The stations are not really surprised by
this, after all the VCR market took about
six years to get going. Of course, they
would like to speed things up a bit because
they are counting on stereo to give their
business a boost.

For the most part of last year there
wasn’t much in AM stereo receivers or
tuners on the market to excite people, a
situation for which the AM broadcasters are
in part to blame.

The market for car receivers fared best.
By the end of the year there was a number

1

i

of products on the market, a couple with excellent specifications. Portable and home
AM stereo products have, however, been few in number and poor in quality.

This magazine has had a policy of encoura

ging the manufacturers to introduce prod-

ucts with high quality AM stereo decoding, but it is an uphill battle.

The world’s most popular broadcast receiver is the cheap AM radio. Around the
world, broadcasters know their clean wideband signal is being listened to on a radio
with less bandwidth than the average telephone.

To compensate they all use equipment (made by Orban or CRL) to boost their signal
at around 200 and 2000 hertz. So here’s the rub. If, as the stations would have it, you
buy a wideband AM receiver, it will sound terrible on highly processed AM stations.

Thus, although the AM stations are quick to blame the receiver makers for the poor
quality of receivers, the stations are themselves in part to blame.

They have caught themselves in their own net. If they cease to process they will lose
audience, if they don’t they will lose it in the long run to the wideband FM stations.

One way out would be for the stations to vary the level of processing as the audience
(and their attached receivers) and programme content changes. All stations have two
sets of transmission equipment most have two processors. Each processor could be set

for a different level of equalisation.

David Kelly
Editor

MIDI THRU BOX

The MIDI standard has been remarkably ad-
hered to in the music industry. It allows in-
formation to be sent and recelved between
different manufacturers’ synthesisers. This
fairly straightforward project is for a device
that distributes the data without delay to four
outputs.

STARTING ELECTRONICS
Whether you're a handyman, an electronics
troubleshooter or a frustrated project builder
this article could be your (second) best
friend. It's a methodical and logical outline
of the things to look for when the stupid
thing just won't go! So keep the swift kick in
reserve and try tracing the possibillties.

REVIEWS

Next month the two hi-fl products up for re-
view are a pair of Wharfedale Model 708
speakers and the Sony EV-S700ES Video
8. In fact both these reviews are audio re-
views. With the Wharfedale speakers this is
obvious. The 708s are a response by
Wharfedale to meet rising costs and compe-
tition with a new speaker cabinet design —
amongst other features.

NEXT MONTH

Interest with the Sony Video 8 review lles
in the test of the 8 mm video as a sound
recording medium. The word is: near CD
clarity recording.

MICROPROCESSOR
DEVELOPMENT SYSTEMS

We look at the hardware used in the devel-
opment of software. As with most things the
price and quality range from what the hob-
byist can afford to top line systems which
only businesses could contemplate. We de-
scribe what is available and how this equip-
ment can help you in your software develop-
ment efforts.




NEWS DIGEST |
CSIRO communications

drive

Leading Sydney businessman Peter Dunstan, who recently
took up his appointment as the CSIRO’s new director of infor-
mation and public communication, is spearheading a new
drive by the organisation to improve its liaison with those out-
side the CSIRO, particularly the business community.

Dunstan, 51, was formerly
general manager, corporate af-
fairs, of Unilever Australia in
Sydney. The creation of his
CSIRO post was a key recom-
mendation of the independent
Myer Committee which urged
the organisation to devote a
greater share of its resources to
communication and to establish
a strong corporate image.

“The Myer Committee found
that most industry and com-
munity leaders had little knowl-
edge of the CSIRO’s role,” Dun-
stan said. “I believe that the
wide network of business con-
tacts 1 have built up over 27
year’s with Unilver will be of
benefit in reaching this group.

Dunstan also believes his
knowledge of the industry’s
needs will enable the CSIRO to
speak more directly to industry,

and adopt a more vigorous ap-
proach in its communication
activities.

His brief is to develop policies,
structures and procedures to en-
sure effective communication
between the CSIRO and indus-
try, business, government, aca-
demic and community leaders
and the general public; to co-
ordinate and manage the entire
range of the CSIRO’s central in-
formation services; and to give
particular assistance to develop-
ing contacts with business. His
new role will also involve inte-
grating the CSIRO’s Science
Communication Unit and the

Central Information, Library
and Editorial Section (CILES).
Ccv

Dunstan comes well prepared
for the job. Joining Unilever in
1958 he rose from various brand

management positions in Aus-
tralia and the UK to marketing
director of Lever Brothers in
Malaysia and Singapore by
1969. In 1973, he was appointed
to a newly-established strategic
planning unit, reporting to the
Unilever Australia chairman,
which drew up the company’s
plans for the 1980s, and in 1975
he was appointed general man-
ager of a new department of in-
formation and public affairs. In
1978 he was given additional re-
sponsibilities for the co-ordina-
tion of Unilever Australia’s mar-
keting activities and was ap-
pointed a permanent member of
a new business development
unit.

He has held numerous senior
positions with major business
organisations, including posi-
tions of president of the Aus-
tralian Council of the Interna-
tional Chamber of Commerce,
president of the Sydney Cham-
ber of Commerce, president of
the Australian Association of
National Advertisers and chair-

man of the Australian Advertis-
ing Industry Council. He has
been a member of the Executive
of the Committee for Economic
Development of Australia for
nine years.

He is a business representa-
tive of the NSW State Cancer
Council and a member of the In-
terim Inspection Policy Council
and the National Consumer Af-
fairs Advisory Council. He is
also a trustee of the Royal
Botanic Gardens and Domain
Trust.

Other organisations he has
served include the Salvation
Army Red Shield Appeal, the
Sydney University Appoint-
ments Board, the Australian In-
stitute of Political Science, the
United World Colleges Trust,
the NSW Institute of Technolo-
gy, the Australian Museum and

‘the Australian Trade Union

Program at the Harvard Foun-
dation. He is a fellow of the
Australian Instituté of Manage-
ment and the Australian Mar-
keting Institute.

Equal bytes for women

The Women’s Bureau of the De-
partment of Employment and
Industrial Relations has
launched a new video produc-
tion called “Equal Bytes”,
aimed at promoting career op-
portunities and job equality for
women in the computer indus-
try.
ryThe video aims to break down
occupational  segregation by
showing women that the acquisi-
tion of computing skills can lead
to interesting and challenging
careers. It shows women a vari-
ety of jobs available in the com-
puter industry and the type of
training they should seek to pur-
sue careers in this rapidly ex-
panding field.

In introducing “Equal Bytes”
at a special screening in Perth
recently, Ms Wendy Fatin, MP
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(representing Employment and
Industrial Relations Minister
Ralph Willis), said that the
video was an important contri-
bution to the growing body of
materials designed to encourage
women to consider a broader
range of options when planning
careers. She also pointed out
that opportunities existed out-
side the major cities. In particu-
lar, women with skills in areas
such as computer operation,
hardware and software design,
sales, programming, repair and
maintenance are, and will con-
tinue to be, in demand in the
Northern Territory.

“Equal Bytes” was produced
for the Women's Bureau by
Film Australia with assistance
from the Commonwealth Em-
ployment Service.

In a major management re-
structure, OTC has appointed
three new divisional general
managers — Peter Meulman
(technology), Chris Vonwiller
(corporate) and John Randall
(finance). Two further key
positions are yet to be filled,
for operations and human
resources.

Amtex Electronics has been ap-
pointed as a distributor for
Yuasa sealed lead acid batteries.
The company will concentrate on
the industrial electronic market.

Measuring & Control Equip-
ment Co Pty Ltd (MACE) has
moved its Sydney head office
and laboratory to new premises
at 14 Glen St, Eastwood, NSW
2122. (02)858-5800.

Ferguson Transformers has
moved to a large, modern fac-

tory at 7 Moorebank Ave,
Moorebank, NSW  2170.
(02)602-1222.

Also on the move . . . Dick Smith
Electronics’ Brisbane city store
is now at 157-159 Elizabeth St,
Brisbane, Qld 4000. A new DSE
store has also opened at the cor-
ner of Kingston Rd and Pacific
Hwy, Underwood, Qld 4119.

RACAL has announced a new
company structure. It will now
operate as a single data com-
munications company called
RACAL-Milgo. All distribution
and service will be centrally con-
trolled from the Sydney head
office.



Intel strategy

In an effort to return to its pre-
eminent position as a semicon-
ductor memory chips manufac-
turer (before the great Japanese
market takeover) Intel has es-
tablished a new 6" wafer plant in
Alberquerque, New Mexico,
optimistically called Fab 7.
Expectations were that the
plant will be exceptionally more
productive than usual due to the
introduction of 12-hour shifts
with alternating three and four
day weekends. Workers appar-
ently overwhelmingly welcomed
this. So far the success of this
plant is indicated by Intel’s
move to establish another plant
next door. The new plant is also

the result of partnership with a
Japanese concern.

Along with the new manufac-
turing plants, Intel has set up an
R&D program which has been
successful in producing a paral-
lel processor, finished last July
and reportedly functioning weli.
Industry analysts are, however,
sceptical about any US compa-
ny’s move against the huge Japa-
nese firms. The prediction is
that by the beginning of this
year, Japan should have 18 of
the 24 facilities handling
15.24 cm wafers — which was
really the product behind the
Fab 7 establishment.

Picture phones next, says
Arthur C. Clarke

A telephone call via satellite
from London to a ship in the
South China Sea late last year
marked the 40th anniversary of
the mooting of communications
via space.

Author, scientist and futurist
Arthur C. Clarke first explored
the possibility of using satellites
stationed over parts of the Earth
to provide a new means of
world-wide communications in
1945, in an article published in
the magazine Wireless World.

Today the magazine is known
as Electronics and Wireless
World and its editor Philip Dar-
rington paid tribute to Mr
Clarke’s farsightedness by using
the very system he advocated to
talk to Clarke on board a ship
travelling from Hong Kong to
Colombo.

The call was made from the
London headquarters of the In-
ternational Maritime Organisa-
tion (IMO) to the coast Earth
station at Eik in Norway, from
where it was beamed via an In-
telsat satellite stationed above
the Indian Ocean to the SS Uni-
verse. The ship received the call
on a dish aerial about one metre
in diameter. This tiny antenna is
specially stabilised so that it is
always pointing at the satellite
regardless of the ship’s course or
movement.

Mr Clarke says he has been
surprised at the speed of satellite
communication developments.
When he first put forward the
idea he thought it would mate-
rialise nearer the end of this cen-
tury. But in the short period
since the mid-1960s, hundreds of
satellites have been launched
into the ‘Clarke’ orbit or geosyn-
chronous orbit whereby the
satellite revolves with the Earth
staying at the same place above
one of the three major oceans
and forming a chain capable of
relaying telephone calls or TV
pictures to any part of the world.

Geosynchronous satellites
have now become the world’s
dominant medium for long-dis-
tance communications. About
two-thirds of the world’s over-
seas communications are carried
via satellite and almost 4000
ships, oil rigs and other vessels
are now on call to their bases
from anywhere in the world via
a satellite network operated by
the London-based International
Maritime Satellite Organisation
(INMARSAT).

Mr Clarke believes there are
immense possibilities in space
still to be explored. One of the
next developments could be pic-
ture phones enabling people to
see one another when they
speak to each other via space.

Money movers

Australia’s first exhibition of technology, equipment and
services for the financial and retail sectors will be held at
the Melbourne Exhibition Building from 18-21 February.
It’s called Finance °86.

High tech gift for TAFE college

When Siemens Ltd staffer Mike Ryan did a short course on
programmable controllers at Melbourne’s Footscray TAFE,
he noted that his company was not represented in the
teaching equipment. Siemens has since presented the col-
lege with goodies worth $1700.

China’s labour minister visits Labtam

A representative of the Chinese Government, Mr Zhae
Dongwan, minister of labour and personnel, recently visited
Labtam International. Labtam is participating in a joint
venture with the Chinese Academy of Science to develop a
mainframe computer running both English and Chinese
software.

Backing for Electrodata

With a $400,000 investment, First MIC Limited has secured
a 30 per cent interest in Electrodata Associates Pty Ltd,
which designs, manufactures and markets communications
recording equipment from a plant in Mortdale, NSW. First
MIC is managed by Hambro-Grantham and its shareholders
include the Commonweaith Bank, City Mutual Life, STC
and Mitsui.

AWA in defence bid

AWA has teamed with defence contractor Signaal of Hol-
land to tender for the Project Definition Study (PDS) Navy
contract to design a combat system for Australia’s new $2.6
billion submarines. In the initial phase of the bid AWA en-
gineering manager Bill Carter will spend 12 months with
Signaal engineers in Holland.

FAX for Grand Prix news

While drivers were speeding around the circuit at last year’s
Adelaide Grand Prix, another race was being run in the of-
ficial media centre between four Voca-Fax 7200 facsimile
machines and 15 telex terminals. The popularity of the fax
system among journalists so impressed the organisers that
they have asked Voca to submit a communications proposal
for this year’s event.

Big design centre

Ericsson has opened a three-storey design resource facility
at Broadmeadows, Vic, to house one of Australia’s biggest
potential electronics export projects — an AXE rural ex-
change communications network which involves the com-
pany in a partnership with Telecom.

Plessey ISDN network for NRMA

Plessey Pacific has announced that it expects to receive a $4
million order from the NRMA for an ISDN telecommunica-
tions network. Comprising 24 integrated services digital ex-
changes (ISDXGs), it will be the first private link-up of its
type in Australia.

Project 751, Miniature FM transmitter, December '85: What could go
wrong with this one? A typo. The equation for the tums ratio in the How it
works section (p 50) should be: Ro

N =k A
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The Sound of Nakamichi

Next time you audition stereo components,
close your eyes and concentrate on the sound of music.
Don’t be surprised to find that most electronics
sound the same. They do! Now listen to the
Nakamichi ST-7 AM/FM Stereo Tuner, CA-5 Control
Amplifier and PA-7 Power Amplifier.

Hear the difference? The clarity? The transparency?
Nakamichi electronics sound better because they're
designed better. Unlike ordinary power amplifiers
that rely on “feedback” to lower distortion,
the PA-7 STASIS circuit generates negligible distortion
without using global feedback. The ST-7's Schotz
NR system helps it reach out farther and pull in
distant stations cleanly and quietly.

And, by eliminating unnecessary circuitry and controls, the
CA-5 ensures you the ultimate in sonic purity.

Step out of the ordinary . . . Step up to
The Sound of Nakamichi.

VB Nakamichi

DISTRIBUTED BY: CONVOY INTERNATIONAL SYDNEY (02) 698 7300
STASIS manufactured under license from Threshold Corporation STASIS is a trademark of Threshold Corporation.
Schotz Noise Reduction manufactured under license from L.S Research, Inc

ET| READER SERVICE 103



Letters to the

Sound science
I AM AN irregular reader of hi-fi advertise-
ments and over the past year or two some of
the ads have provided me with much
interest.

The highly scientific information with
which some companies sell their wares has
been a continual source of mystery to those
of the engineering profession. After all, we
only received an ordinary sort of education.

We used to think that amplifiers were
needed to *“‘boost car sounds”. Apparently,
a piece of wire (“‘Hotwires™) can now do it.
Is this the amplifier engineer’s dream come
true — a piece of wire with gajn?

Cheap twin-core flex rated at 7.5 amps is
no good anymore. Toss it out. Buy yards of
special cables at exceptional prices to make
your music sound better.

Loudspeaker stands also come under
question. Not just any speaker stand will
do, although simple arithmetic suggests that
the effect of special stands is non-existent.
But these are merely imperfect engineering
calculations!

Appended is a diagram of a controlled
experiment to determine the sonic integrity
of a loudspeaker stool to settle the question
once and for all.

By now we are really out of our depth, in-
cluding the PhDs among us. Could the
proponents of special turntable cones
(stands) also explain how they improve the
*““sonic purity” of an electric current issuing

from an amplifier, which is essentially a box

of solid metal, plastic, fibreglass, solder and
silicon? For decades engineers have been
devising ways to isolate gramophones with
sophisticated suspension to reduce vibration
transmission. We have been barking (woof-
er, woofer) up the wrong tree. The thing,
according to experts in “‘sonic purity”, is to
do the opposite: “mass couple” the thing to
the shelf with these cones, making the
“pressure per square inch [?] . .. enor-
mous, thus coupling the component to the
surface as solidly as if the component had
far higher mass”.

Brilliant! I shall go two steps better. I will
ballast my amplifier with bricks for better
bass definition and bolt (}%2”) my gramo-
phone down with 4" angle irons instead of
fitting a fenestron to counteract the torque
reaction of the rotating platter.

Ruminating over this elegant new inven-
tion, I perceived another use for these
cones. By fitting their shoes with them,
opera singers will be able to “achieve a clar-
ity, resolution and dynamic range [they]
never thought possible™.

It would be interesting to sce whether the
proponents of “sonic purity” would be
brave enough to put their extravagant
claims, “expert knowledge™, “vast experi-
ence” and miraculous ears to the test of
controlied experiments and let us know the
outcome.

Y. Dudinski,
Sunshine, Vic 3030
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FLUKE GREYLINE
DIGITAL
MULTIMETERS WITH
EXTRA FEATURES

v on s
300V May ',':V‘nc

!

80248

8060A

3-1/2 digit
0.1% basic accuracy

11 functions including
temperature with type K
therinocouples

Peak hold on voltage and
current

Logic detection and

4-1/2digit

005% basic accuracy
True rms 10 100kHz
Frequency counter to
200kHz

dB gnd relative dB
Microprocessor;self

continuity testing diagnostics
Audible and visible

indicalors

80268 8062A
3-112dign 4-1/2 digit

0.1°. basic accuracy
True tms to 10kHz
Conductance to 10.000 Meg

Diode test and continuity
beeper

0.05% basic accuracy
Relative reference
True rms 10 30kHz

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

®

See the Fluke Greyline series at leading
electronics stores or contact us for data

ELMEASCO

Instruments Pty. Ltd.

NEW SOUTH WALES VICTORIA

QUEENSLAND

15 McDonald Sireet 12 Maroondah Highway. Tel (07) 369 8682
MORTLAKE RINGWOOD S AUSTRALIA
PO Box 30. CONCORD PO Box 623, RINGWOOD > AUS TS

NSW 2137 vIC 3134 €l 1081 344 3000
Tel (@) 73 2888 Tel (03) 879 2322 W. AUSTRALIA
Telex AA25887 Telex AA418 ELTENT  Tel 1091481 1500
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25 1.INES OF SO CHARACTERS!
FLAT PANEL DISPLAYS AVAILABLE NOW!!

This is the actual effective display size of LJ512U05

simple 4 line interface. ELs bright, crisp, easy to read char-
acters will enhance the marketability of any product

Design the leading edge of display technology into your

products today using displays from Sharp, the world’s
largest manufac turer of EL Displays!

Sharp's full line of EL (Electro Luminescent) Displays are thin
{34mm), lightweight (650 grams), low power (15 watts max)
and the two latest editions can display 25 lines of 80 char-
acters. These “State of The Art” Displays feature; line by
line scrolling, blinking characters, fuli graphics and a

LJ 320U01 o ideal for fine graphics as well as
written characters e Effective display area 90mmX
120mm e Number of picture elements: 320X240
« Outline Dimensions (mm): 148.5(H) x 178.5(W) x 34(D)

LJ512U01 eideal for written
characters e Effective display area

44 8mm> 179.2mm e Number of picture
elements 512> 128

« Qutline Dimensions (mmj: 108.5(H) x
228.5(W) x 34(D)

LJ640UO1 o ideal for written
characters e Effective display area
80mmX192mm e Number of picture
elements 640% 200

« Qutline Dimensions {mm): 108.5(H) x
228.5(W) x 34(D)

LJ 512U05 e 1deal for tine graphics as
well as written characters o Effective
display area: 96 mmXx192mm e Number
of picture elements. 512X 256

* Quttine Dimensions {mm): 148.5(H) x
228.5(W) x 34(D)

Distributed In Australia by:

64-66 Bay Road Suite 28
' an eva Sandringham 47 Falcon Street

Victoria 3191 Crows Nest

Australia NSW 2065

PO Box 114 Australia SPONSORS OF
Telephone (03) 598 5622 Telephone (02) 957 2464 TASKFORCE
Telex AA34439 Telex AA20801 1987
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FEATURE

\

Jon Fairali

Not so long ago a display to meant just one thing: the cathode
ray tube. Today, on the crest of solid state rides a much wider
choice. We trace developments and advantages, in this new
technology — but somehow never lose sight of the CRT.
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Wide applications

Some LEDs let you do what you can.
Stanley’s new Super-Bright LED with
a luminous intensity of 1,000mcd at
20mA lets you do what you want.
for example, the world’s brightest
LEDs can create a traffic signal that
requires neither periodical checks
nor maintenance. It can create super-
bright tail lamps for automobiles. Or
with equal ease and brightness, it can
create a high-tech light source for
optical-fiber communications or
solid-state light source for a facsimile
or other office machine.
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100mcd at TmA

Stanley’s Super-Bright LED can be as
bright as 100mcd at TmA — a frac-
tion of the current you needed until
now for 100mcd. Connected directly
to CMOSs, matrix display equipment
and other machines literally shine
with new energy efficiency. In addi-
tion to red LEDs with luminances
ranging from 500mcd to super-bright
1,000mcd, Stanley can supply high-
luminance 80mcd and 200mcd LEDs
in green, yellow and orange.

For variety and applications un-
limited, specify Stanley. Now more
than ever, we can make all your
bright ideas shine even brighter.

FURTHER INFORMATION AVAILABLE FROM AUSTRALIAN DISTRIBUTOR

SOANAR ELECTRONICS PTY.LTD.
INCORPORATED IN VICTORIA
30-32 Lexton Road, Box Hill, Vic., 3128, Australia.
Telex 34303
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VICTORIA: 895 0222
N.S.W.: 789 6744

STH. AUST: 297 0811
QUEENSLAND: 852 1133
WEST AUST: 445 3611
TASMANIA: 316533




THE WONDERS OF computing would be
useless without the ability to communicate
across the computer/operator interface. In
many respects it’s the most difficult, as well
as one of the most interesting, challenges of
modern electronic design, and as a result
speech synthesis and voice recognition are
all the rage in labs around the world.

However, much of the information
human beings get about the world is visual.
Honed by millions of years of evolution as
tree-swinging, hunting ape-men, our visual
faculties are far more sensitive than any of
our other senses. Our brains are wired to
organise visual information far more
quickly and readily than any other type. A
picture, they say, is worth a thousand
words.

Learning to talk to computers is impor-
tant, but loudspeakers will never replace
the display screen as a means of getting in-
formation out of them. The problem
though, is to refine our methods of so
doing. To an extent it’s a software problem:
making the displays easier to understand

Bl e o rEaTORE

getting more information out in less time.
But it is also a hardware problem. Making
displays easier to read, making them ligh-
ter, smaller (or bigger), above all making
them less expensive in terms of manufactur-
ing and power requirements.

This story is about the technology of the
computer screen, about LCDs, tubes and
plasma screens. It’s about trends in the dis-
play industry and what’s likely to happen in
the next few years.

Types

The place to start is probably with the
most humble device of all, the LED. Light
emitting diodes are simple to use and very
cheap, and still used widely to monitor the
state of individual lines. A step up in sophis-
tication is the segment display, which is
typically fabricated using monolithic tech-
niques akin to integrated circuit manufac-
ture. Another method of construction is to
mount an LED on a reflecting surface to
give a bar display. Typical layouts include
the seven segment LED used to denote the

numbers 0 to 9, and the 14 segment display
used to denote alphanumerics. Both these
types are still used extensively where the
output requirements are very simple and
where cost and simplicity are vital consider-
ations.

The LED has one problem however, and
that is that it takes a fair bit of current to
drive it, typically several milliamps. That’s
not much by itself, but as soon as the display
gets a little more complex it becomes a fac-
tor of overriding significance.

A considerable amount of effort has gone
into solving this problem. Industry-standard
ways of multiplexing have been developed
for instance, which allow a designer to
drive, say, half a dozen seven segment dis-
plays, using multiplexing based on standard
TTL chips like the 7447, that can be pur-
chased for a few cents.

Such techniques afford considerable sav-
ings in terms of power usage, but they can’t
be extended sufficiently far to allow LEDs
to form part of practical computer display
panels. For instance, if one assumes a typi-
cal LED might consume 10 mA, it seems
that a display of 600 x 400 pixels would con-
sume 20 A. There would also be heating
problems.

Unfortunately for the LED, dot address-
able display panels are increasingly where
the action is. The complexity of a graphics-
capable display is becoming the standard for
displaying reasonably complex information
quickly in a way that a human being can ab-
sorb. A second reason is probably more cul-
tural than technological. The oriental
characters known as Kanji, much beloved in
China and Japan, are far more complex
than our own occidental character set.
While the Japanese have been reasonably
content to live with our letters for the last
twenty years, the Chinese, one quarter of
the world’s population, are less amenable to
change. The lesson being read in display
headquarters around the world is if you
want to get into China, get with the dots.

CRT

Of course, one technology is already into
dots, indeed, it’s all it can do. The CRT is
still the most significant type of panel dis-
play technology (see box). It’s an example
of the vacuum tube technology that founded
modern electronics. With the exception of
high power transmitter valves it is the last
great hanger-on from that era. It’s big, it’s
heavy, it’s clumsy. In terms of screen bright-
ness and resolution it is still quite unbeat-
able however, and so remains unchallenged
in areas where such things are important.

And of course, such areas are plentiful.
The cathode ray tube is the only practical
technology that can cope with the wide am-
bient light conditions required for a domes-
tic TV set. Thomas Electronics, one of the
biggest tube sources in Australia, has justpp
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CATHODE RAY TUBES

Historically, the first important method of inter-
tacing a man to a computer was via a cathode
ray tube (CRT). Until comparatively recently it
was the only wide screen display device In ex-
istence.

How does it work? A typical CRT consists of
an electron gun, various control grids and a
screen. The screen is covered in phosphor, a
material that will emit light when bombarded
with electrons. The function of the gun is to
produce a stream of electrons, called the elec-
tron beam, which is shot at the screen. It does
this by heating a conductor, called a cathode,
in a vacuum chamber. Normally, when a con-
ductor heats up, it liberates quantities of nega-
tively charged electrons, which lose their ex-
cess energy by collision with atoms in the at-
mosphere.

However, when the cathode is heated in a
vacuum, this mechanlsm no longer operates.
The result Is that the electrons, all negatively
charged, will start to move towards the nearest
positive charge. If this is made to be the screen
itself. the electrons will fly off the cathode and
head towards the screen.

The velocity of the electrons is determined
by the potential difference between the cathode
and screen. The bigger the potential the faster
the electrons fly, and it Is no very difficult mat-
ter to make electrons move at an appreciable
traction of the velocity of light in this fashion.

Velocity Is of interest because of the relation-
ship between the electron’s velocity and the
amount of {ight given off by the phosphor when
it gets hit by an electron. Once again, the big-

CATH.ODE
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ger the better. The faster the electron is mov-
ing, the more energy it has, the more it can
transter to the phosphor, the more light the
phosphor will emit.

A practical tube is a bit more complex than
this. For a start there will be accelerating grids
down the side of the tube, with their potential
arranged so that they accelerate the electrons
on their way. There will be a focusing grid, so
that the beam illuminates as few phosphor par-
ticles as possible at any one time, and, last
and most important of all, there will be a con-
trol grid, the purpose of which Is to deflect the
beam.

The place where the beam strikes the
screen is controlled by the control grid, often
known as a deflection plate or the yoke. It does
this by imposing a voltage across the tube at
right angles to the beam. If things are orga-
nised correctly the beam can be bent to strike
any part of the phosphor screen at the front of
the tube. Normally, things are arranged so that
the control yoke consists of two separately con-
trollable elements, the x plates and y plates.
One pair will move the beam up and down, the
other from side to side.

It a sawtooth wave is applied to the y plates,
the wave will move relatively slowly from one
side to the other, and then fly back to its start-
ing point before repeating. The size of the volt-
age applied to the y plate at any instant will be
precisely related to a specific spot on the
screen. If a similar wave form is applied to the
x plates the beam will move up and down.
Now, if these two wave forms are applied to-

gether, with the y plate voltage having a fre-
quency much faster than the x voltage, the
beam will trace out a series of lines on the
screen. The number of lines will depend en-
tirely on the difference in frequencies. If the y
voltage runs twice as fast as the x there will be
two lines on the screen, both sloping down-
wards strongly. If the y voltage is about 300
times x, which is more or less the situation ina
TV set, then there wiil be 300 lines and the
slope of the lines will be imperceptible.

To make a usable display there are only two
other things to consider. Firstly, it must all hap-
pen quite quickly. Remember that only a single
spot on the screen is lluminated at any one
time. To make lines appear the dot must travel
very quickly. In fact it turns out that if you cover
the entire screen in 1/30 of a second, the illu-
sion of a screenful of lines Is created. This is
known as a raster.

A raster, wonderful though 1t is, is of very lit-
tle use to anyone. It conveys no information.
To do that we need modulation, ie, the ability
to change the intensity of the beam. With
modulation, we can tum the beam off so that a
black screen results. Then, when the beam
reaches a certain spot, we can turn it on, then
off again. If this is repeated over and over
again, at a sufficiently high tfrequency, a single
dot will appear on the screen. No prizes for
guessing that timing is critical. Do it many
times, and arrange the dots In specific patterns,
and the result is a symbolic afray, letters, num-
bers, lines, whatever.

DEFLECTION PLATES

SCREEN

ACCELERATOR

+)

\{]

—ng
e p—

3
o4
[

a4+ ————

s 1 LU
314 t516 78

X PLATE WAVEFORM

=)

/M

\
\
{

|

\

e

!

T LU T 1
10 tt 2 13 t4 t5 16 17 t8 9

Y PLATE WAVEFORM

+)

14 — ETI February 1986




received a contract to put CRTs into the
F18 fighter for the RAAF. In the US.
NASA specifies them for the space shuttle
and in Europe they are all the rage in airbus
cockpits. There is nothing old fashioned
about the tube.

Not that tube designers are sitting on
their laurels. Tube makers point to im-
proved resolution for instance, and to new
folded screen technologies such as those de-
veloped by Sinclair Research in the UK as
improvements in the product.

However, the CRT suffers from some
considerable disadvantages that have af-
fected the design of its host system for far
too long. For instance, in most applications
a scparate power supply to derive the high
voltage is required. Because it requires a
vacuum for efficient operation, the glass
needs to be thick and heavy. The problem is
exacerbated by the nced for a large flat
panel at one end to use as a viewing screen.
Typically it can be % of an inch thick, reduc-
ing to % of an inch at the neck of the tube.
This requirement has implications for
weight also.

As well as these electromechanical prob-
lems, fears have been expressed about
health problems associated with CRTs. As
computers have become more prevalent in
the workplace, and more people have come
to spend ever longer in front of computer
screens, an epidemic of eye disease and
nervous disorders has raged in offices.
These health allegations can usually be
divided into two kinds: those arising from
ergonomic factors such as glare and flicker,
and those that come from radiation.

Evidence has been tendered that shows
an alarming incidence of eye problems in
people who habitually spend time in front of
VDUs. The argument is that staring at a
flickering screen, full of annoying reflec-
tions from the surrounding area, probably
with insufficient contrast between the
characters and the background, does terri-
ble things to your eyes, especially when you
have to do it for hours on end. If it doesn’t
cause eye strain, it may well cause skeletal
problems in the operator, who twists and
turns into strange positions trying to allevi-
ate the problem.

LCDs

The story of LCDs goes back to 1888 when an
Austrian named Reinitzer observed that a
chemical brew called cholesteryl benzoate has
some rather odd characteristics. When it's
heated, the solid benzoate melts to a milky fig-
uid, which, as the temperature Is increased still
further, clears to become transparent.

Chemists call the different states of a sub-
stance, whether solids, liquids or gases
phases. It was shown that this milky phase of
the benzoate had some rather odd optical
characteristics. In particular, it was doubly re-
fracting. This is a phenomenon often seen in a
crystal, but never In a liquid. As a result, the
substance became known as liquid crystal.

It was discovered that the crystaklike beha-
viour of cholesteryl benzoate is due to the fact
that the liquid phase has a rod tke structure in
which the molecules group together in an ord-
ered manner. In an ordinary liquid the mole-
cules are completely unordered. A few other ef-
fects were established. For Instance, it was dis-
covered that liquid crystals have different opti-
cal and electrical characteristics in different di-
rections, depending on the alignment of the
rods in the crystal.

However, having discovered all this, it was
put on the shelf. Not good for very much, they
said. It wasn't untll the 1960s, and the advent
of microelectronics, that someone remembered
the esoteric little light switch discovered long
ago by an obscure Austrian.

In 1971 Schadt and Helfrich published a
paper on the ‘twisted Nematic' effect. It was
really rather simple. Firstly you need two glass
plates. The inside of each plate Is coated with
ITO, indium tin oxide, an electrically conduct-
ing, transparent material. Then you put a really
thin layer of liquid crystal next to the ITO. The
ITO can be used to apply an electric field to
the liquid crystal so that the crystals line up
along the field.

Schadt and Helfrich put a polarising screen

on the outside of the glass panels, thus making
the screen transparent only to light waves vi-
brating in the plane of the polarised layer. They
oriented the field In the same direction, thus lin-
ing up the crystals in the same plane as the
polarisation. One would expect that if you put
two such panels together, with their polarisation
at 90 degrees to each other, the composite
panel would be opaque. However, they discov-
ered that, in fact, what happens Is that the two
liquid crystal layers coalesce into a film, in
which the crystals slowly twist from one plane
to the other. As they do so, they twist the po-
larisations of the light as well. So, the two
panes of glass, each polarised at 90 degrees
to the other, pass aimost all the light that falls
on them.

The key to all this Is that if an external field
is applied to the crystal, all the rods will align
themselves to it. The crystal film will lose its
twisted structure, and the polarisation of the
two panels will assert itself. No fight will be
transmitted.

From here it was but a short step to shaping
the ITO layers into segments and forming a
useful display. Applying a tiny amount of cur-
rent to any bit of the ITQ then causes the
screen above it to become opaque.
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As a result a considerable amount of
work is going into reducing glare. This in-
cludes the development of anti-glare layers
bonded directly to the front of the screen,
which are designed to cut out reflections
from the surroundings and improve con-
trast.

There is also a great deal of interest in ex-
amining the position of the worker in rela-
tion to the keyboard and the screen, to see
what effects this might have on posture.

Radiation from the tube is also alleged to
be a problem. It’s generally argued that X
and gamma ray emission can cause a variety
of complaints, including maifunctions of the
reproductive system. However, in spite of a
considerable amount of investigation, no
really satisfactory statistics have been pro-
duced which show a correlation between
any disease and exposure to radiation from
a CRT. “I know it sounds trite, but it’s true
that you do get more radiation from the sun
on a warm day than from a CRT”, says Phil
Kelly of Thomas Electronics.

Nevertheless, constant exposure, eight
hours a day, day after day, might be a prob-
lem. Certainly, the issue will not lie down
and go away in spite of assuring noises from
tube manufacturers. It's just another thing
that makes alternatives look attractive.

LCD

The biggest challenge to CRT technology
is coming from liquid crystal displays. LCD
technology was responsible during the
seventies for the creation of a whole new in-
dustry around digital watches and portable
calculators. During the eighties it has been
responsible for the introduction of portable
computers.

Liquid crystal starts with some tremen-
dous advantages. It lends itself naturally to
a flat compact screen which weighs little.1t’s
a passive device, not dependent on emitting
light, and as a result its power requirements
are extremely low. A Melbourne manufac-
turer, Consolidated Technology, claims a
current requirement of 20 nA per square
mm at 5 V. In fact, LCD elements can be
driven directly by CMOS logic.

From a manufacturing point of view the
flexibility offered by LCDs is enormous,
since the pattern of displays can be aitered
simply by changing the electrode masks. In
fact, according to Consolidated Technolo-
gy, production runs of as few as 500 units
are quite viable.

This has enormous implications, not only
for small manufacturers, but also for large
manufacturers considering rather small pro-
duction runs. Philips, for instance, has de-
signed car dashboards composed entirely of
LCD elements customised to the require-
ments of the particular motor vehicle. The
days of the standard speedo are numbered.

However, liquid crystal is still a very im-
mature technology. It suffers badly by com-
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parison with CRTs when it comes to resolu-
tion, and as a result no really satisfactory
dot displays have yet been produced al-
though many manufacturers have made
claims to the contrary. The problem is one
of fabricating a small enough dot, while still
keeping contrast at acceptable levels.

The other big challenges for LCD manu-
facturers in the near future are the introduc-
tion of colour screens and developing tech-
nology to make the screens bigger. Colour
screens are well on the way — in fact Casio
put out a portable TV with a colour LCD
screen at the Summer Consumer Electron-
ics Show in Chicago in July last year, and
Sanyo has announced a large wall hanging
display.

However, there are still lots of problems
with colour LCDs. Usually it works with a
‘host-guest’ system, ie, a special dye is
mixed in with the liquid crystal ‘host’ and
moves with it. But the dyes are not particu-
larly stable over time, especially when ex-
posed to sunlight. Also, drive requirements
are much higher for this type of display,
limiting its usefulness in portable applica-
tions.

A possible solution is to combine LCDs
with LEDs. LM Ericsson, for instance, uses
LEDs as a backlight source for the LCDs in
some of its displays. However, this option is
only available in character displays.

Another set of problems that plagues
LCD screens relates to the viewing angle
and the brightness of the screen. Since the
screens depend on light being passed
through them they depend on the ambient
light level. Usually, a reflective layer is posi-
tioned behind the screen, so that ambient
light will reflect back. In bright sunlight
they are fine, but in the dark problems
emerge. Illuminating the screen indirectly,
say with an incandescent light on the side as
is done in wrist watches, is not a very ele-
gant or efficient solution for large displays.
A better answer is to put a fluorescent sheet
behind the display.

Another problem is that the operation of
the system depends on the cholesteryl ben-
zoate being in its liquid form (see box). This
has been solved to all intents and purposes
by judicious mixing of chemicals. Modern
screens can withstand —10° to +60° Celsius.
If that is not enough, special mixtures are
advertised for use from —30° to +85°C,
more than the human operators could with-
stand in all probability.

Plasma

The plasma display pane! (PDP), goes a
long way towards solving some of these
problems. It is extremely bright and can be
viewed from any angle. Compared to a

CRT, it is light, thin and easy to handle.

ELECTROLUMINESCENT SCREENS

Natural luminescence was discovered in 1603
by an Malian alchemist called Cascariolo who
had nothing better to do with his time than
grind up rocks to see if he could turn them into
gold. He didn't, but he did discover that if he
took a special kind of stone that was common
locally, and heated it with coal, the, embers
would glow long after they were cold. He called
the material ‘Lapis Solus' or sun stone. We call
it barium sulphate and represent what he did
with:
BaSO4 + 2C — Ba$S + 2C02

The BaSQ4 was the original stone and the
carbon was supplied by the coal.

it is important to reallse that luminescence is
very ditferent from incandescence. The latter

happens because of heat, as in a light bulb.
The former does not require heat at all, but is
the result of a chemical process happening in a
cold body. It seems that in certain substances,
a proportion of the total population of atoms in
the substance willi have a higher than normal
energy level. Modern quantum theory predicts
that this situation will be unstable, and that
each of these atoms will try to jump down to its
‘ground state’ or state of lowest energy. As
they do so they release energy, and this is
often detected in the form of electromagnetic
radiation, some of which is in the visible part of
the spectrum.

It took until 1923 to discover that this phe-
nomenon could be effected in certain materials
by electricity. Particular crystals could be made
1o glow if a large potential was placed across
them. The energy absorbed by the crystal was
liberated at the frequency of visible light.

In modern structures this technology is used
to form electroluminescent panels. A typical ex-
ample from Sharp has the active crystals im-
planted In a host medium which is moulded as
a thin flat panel. It is then covered on both
sides by another thin layer of transparent insu-
lating material. A grid of electrodes is placed
on both sides of the sandwich. Those on one
side run in the up-down direction, those on the
other side run from side to side. One set of
electrodes Is made out of transparent material
so the operator can see the screen. So, when-
ever a particular column and a particular row
are activated, a strong electric field Is applied
to the luminescent screen at the intersection
and a spot glows on the screen.
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Where to hear
superb musical
reproduction
through
concrete:

Victoria

Brashs — Blackburn

Brashs — Geelong

Brashs — Melboume

Brashs — Moorabbin

Chisholm — Horsham

Contemporary Sound Centre — Hawthorn
Footscray Audio — Footscray

John Martins Music Studio — Swan Hill
Prouds Audio World — Bendigo
Radio Parts — East Malvern

Radio Parts — West Melboume

Sight & Sound — Ballarat

Tasmania

Hi-Fi House — Devonport

Quantum Sound Centre — Hobart
Wills Hi-Fi — Launceston

South Australia

ABS Computers — Moonta
Blackwood Sound Centre — Blackwood
Elliotts Sound Equipment — Mount Gambier
WTR Sight & Sound - Whyalla
Westem Australia

Alberts Hi-Fi — Fremantle

Alberts Hi-Fi — Perth

Esperance Electronics — Esperance
New South Wales

Apollo Hi-Fi — Marrickville

Apollo Hi-Fi — Summer Hill
Bankstown City Hi-Fi — Bankstown
Haberechts World of Sound — Albury
Hempel Sound — Roseville East

High Street Hi-Fi — Maitland

Hi-Fi House — Nowra

Hi-Fi House — Wollongong

Pitmans Audio — Wagga Wagga
Selekta Sound — Bathurst

Selekta Sound — Orange

Sydney Hi-Fi Centre — Sydney
Wardell Sight ‘'n’ Sound — Newcastle
Buckleys Music House — Grafton
Byron Bay Sound Centre — Byron Bay
Hall of Electronics — Port Macquarie
Kempsey Hi-Fi & Video - Kempsey
Lismore Hi-Fi— Lismore

Sam Kee & Co — Inverell

Sound Components — Armidale
Sound Components — Tamworth
ACT

Brashs — Phillip

Kingston Hi-Fi — Kingston
Queensiand

Action Replay Video — Mooloolaba
City Hi-Fi & Video — Brisbane
Custom Sound Centre — Nambour
Gold Coast Hi-Fi & Video ~ Southpont
Handos Sound Dimensions — Brisbane
Heilbronn's Radio & TV — Monto
Hunts Electronics & Hi-Fi — Ipswich
Keller Electronics — Maryborough
Noosa Hi-Fi — Noosa Junction
Northside Hi-Fi — Aspley
Toombul Music Centre — Toombul
Hiway Sound Centre — Mount isa
Plaza Sight and Sound — Bowen
Stereo World — Cairns

Northern Territory
Sound Spectrum — Darwin

Sole Australian Distributors:
SCAN AUDIO PTY. LTD,,
52 Crown Street,
Richmond. Victoria. 3121.
Telephone (03)4292199.




There are concrete reasons
~ why these are the
finest speakers ever!

Antidiffraction front From Jamo comes a range of loudspeakers
based on the concept of an impossible-to-
Overload protection vibrate front baffle plate, coupled with a speaker
andattenuators enclosure in which no two sides are parallel.
The result is more costly to produce than
5”cone midrange conventional loudspeakers but in terms of

result, the effect is literally incredible. The ability
to cope with the often violent dynamics of

compact disc recordings is also an outstanding
feature of these speakers. You can see and hear

Totally “dead™
NCC concrete front

s b sl the superlative Jamo Digital Monitor range at

10" woofer your nearest Jamo dealer today.
with dbl. magnet

_ I
_High Performance x-over E . -

Centre-Bass-Reflex

Phase linear front panel For a free, most comprehensive brochure,

please contact your local Jamo dealer (he is
Py listed on the opposite page), or contact Scan
il el Audio direct on (03)4292199.
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Eliminate hot sites faster.
HP’s complete family of protocol analyzers.

All compatible.

HP is the first company to offer
you a complete family of protocol
analyzers that are all data-compatible.
Now, you can quickly identify and
solve network problems — without
having to recreate them for analysis
at each organizational level.

Clear lines of communication
with remote capability

For the first time, you can have
a clear line of communication from
the customer’s hot site to your district
or regional service center — even to
R&D if necessary.

All HP protocol analyzers permit
remote transfer of data and test pro-
grams, so you have high-powered
analysis wherever you need it.
Captured data and test programs
written on one HP analyzer can be
transferred to any other remote unit.

Now your field service per-
sonnel have direct access to the
technical resources they need to
solve even the toughest problems

........

in the shortest possible time — no
matter how dispersed the network is
geographically.
Software extends flexibility

With three HP protocol analyzers
to choose from, you don’t have to
buy any more performance than you
need. You are also assured continuing
software support — a comprehensive
package for X.25 certification and
testing as well as powerful decode
and simulation packages for SNA,
X.21, CCITT #7, and the other
protocols you need.

Quick and easy measurements

All HP protocol analyzers feature
a common human interface — menus,
decoded displays, ASCII keyboards,
and softkeys that quickly and easily
guide you through your measure-
ments. Learn how to use one HP
protocol analyzer and you can use
them all.

For details about the HP family
of data-compatible protocol analyzers,
call Hewlett-Packard.

Melbourne: 895-2895

Sydney: 888-4444,

Adelaide: 272-5911

Perth: 383-2188,

Brisbane: 30-4133,

Canberra; 80-4244.

HEWLETT
PACKARD

(



A few alarming ideas W) ol e

118/119 Electronic Buzzer

Piezo-electronic installation buzzer,

115 Electronic Buzzer

extra loud, wide range of voltage, very ‘Pl:!zo-etle:tronic' insltallation buzzer, with
low current. Typ'e 118 consganlhsound. vf:‘ gg?a sgewoa'rcor:tga gim%wE:Lr?r elz;Jd.
Type 119 puisating sound. Both types _ ,
cz?respong to radg) noise suppression consumption. Correspond with radio 197 Piezo Buzzer
N. For switch board and front panel noise suppression N. For switch board
installation. Sealed against molsture. and front panel installation. sealed Element
With stainless steel diaphragm on against moisture. With stainless steel . = )
request diaphragm on request. Puego ceramic signal transmitter without
Range 6! temperature: Range of temperature: -20 — + 80°C i oscillator, small dimension, large
-20 — +80°C. Audlo frequency: 2400 Audio frequency: 2400 Hz. Sound level: loudness.
Hz. Sound level: appr. 90 dB(A) aprox. 90 dB(A) measured at a distance range of temperaturs: -20 to +80°C.
measured at a distance of 1 m. of 1 m, Audio frequence: appr 300_0_Hz.
. 10 Ticking signal of @ pocket watch. hum of 90 Car hooter in a distance of 10 m boring machine
NOISE DECIBEL TABLE 3 mosquito 100 Regular aeraplane, strong noise of factory
For reader interest. we've hsted here a 20 Speaking in the next room G Wotking of steel, plates with ai hammers
Bl o T o g 30 Rustling trees. faint sireet noise 120 Propeller aeroplane in a distance of 3 m
i e e T 40 Low speaking. low radio 130 Jet-propelled aeroplane — threshald of
approxmately at what level those sounds are 50 Regular speaking teefing Sensation b1 "paln
measured by the ear 60 Vacuum cleaner. typewriter
Decibel at 1 KHz c. dB(A) 70 Drwving car Raising 1n each case of 10 decibe! the human ear

[} Threshold of audibility Train feels a doubling of the sound level

80
CRUSADER ELECTRONICS COMPONENTS PTY. LTD.
81 Princes Hwy, St. Peters, N.S.W. 2044 Phone 519 5030, 516 3855, 519 6685. Telex: 23993

Appointed Distributors:
Sydney George Brown & Co. Pty. Lid. Phone 519 5855; Geofl Wood Electronics Pty. Ltd. 810 6845. Wollongong Macelec Pty. Lid. Phone 29 1455. Canberra George Brown
& Co. Pty. Lid. Pho i
$98 2333, Rosnik Distributors Pty. Ltd. Phone 874 3424 George Brown & Co. Pty. Lid. Phone 419 3355. Brisbane L.E. Boughen & Co. Phone 369 1277; Colourview Wholesale
Pty Ltd. Phone 275 3188. Adelaide Protronics Pty. Ltd. Phone 212 3111; D.C. Electronics Pty. Ltd. Phone 223 6946. Perth Simon Holman & Co. Pty. Ltd. Phone 381 4155;
Protronics Pty. Lid. Phone 362 1044
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“What are we smiling at? | Build one of the
(We're in the worst reception are.) world’s finest 2-way
“But then our ~T08 75 speakerS’

picture’s perfect
$714.

(while our =
neighbours ( QA
are squinting s
through the snow $.=¢ For the unadulterated
and ghosts) L pleasure of pure, detailed
’ SR and accurate sound, it is

Thanks to our (‘/ generally accepted thatthe

new hi-tech starting point just has to be Danish
Dynaudio drivers.

el £ Dynaudio drivers use hexagonal voice
coil wiring and magnetic

“ ’” .
f‘_lm voice coil oil for extremely

high power handling, o e

FUBA VHF/UHF antennas a Space Age antenna at work woofers with symmetrical
are solving reception problems  for you. drives, voice coil sizes ofup
all over town. Hi-tech — at a cost that to 4'/and brilliantly designed crossover networks.

For the recommended retail price of $714 we can

One glance and your compares with the hobby-store / . = R
i i show you how to enjoy a quality of sound you have
PN SRt ?&?ﬂ?seo‘u‘:h.!'ﬁﬁi..'?osiﬂﬁ‘am.c probably never experienced before. Please call the Sole
85 ol Spet. “OFFISTREET PARKTHG Australian Distributors for the name of your nearest
Cali for a quote now. You'l Dynaudio dealer.
get the best reception you've -
ever had. Sole Australian Distributors:
SCAN AUDIO Pty. Ltd. PO. Box 242,
Phone Electro::ra':tl 'm - Hawthorn, Victorla, 3182.
. 8
UNIQUE « HI-TECH « POWERFUL Ltd: 438-3266. ARTARMON 2064 Telephone (03) 819 5352.
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CATHODE RAY TUBES OEM
AND REPLACEMENT TYPES

ANTI-GLARE TREATMENTS
BUILT-IN OR ADD-ON

DATA DISPLAY MONITORS
GREEN, AMBER, WHITE,
COLOUR, CABINET, CHASSIS,
KIT

SCREENS ARE OUR
BUSINESS

THONMAS ELECTRONICS

OF AUSTRALIA PTY. LTD.
INDUSTRIAL & MILITARY DIVISION

PLASMA SCREENS

DUST and CLEAN

Computer Keyboards,
Printers, Typewriters,

Printed Circuit Boards
Telephones, Models.

MODEL KC-01

BATTERY POWERED VACUUM
BRUSH.

—

R.R.P. $27.50 (Batteries not
included)

CONTACT YOUR LOCAL
COMPUTER RETAILER
OR

THOMAS ELECTRONICS

NSW 12 LARKIN ST RIVERWOOD 2210
PHONE (02) 53-0721

VIC. 25 STRONG AVE THOMASTOWN 3074
PHONE (03) 460-7344

AGENTS.

Qld. GRADWELL & Co (07) 52-4881

S.A. ELECTRONIC COMPS & EQUIP (08) 212-5999
W.A, SIMON HOLMAN & Co. (09) 381-4155
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Plasma screens are a relatively recent inven-
tion, although the basic technology has been
known for many years. A practical plasma dis-
play panel (PDP) is composed of a very large
number of extremely small cells. A typical
panel from the Japanese manufacturer OK}
consists of 640 x 400 pixels in a 211 x 132 mm
screen. Each dot is about 0.2 mm in size.

A plasma display is a kind of cold cathode
gas discharge tube in which a large potential is
created between the anode and cathode in the
presence of a rare gas. This ionises the gas,
je, creates a plasma. The plasma liberates
energy in the form of electromagnetic energy.
Thus the light lasts as long as the voltage is
supplied.

The gases Involved are mixtures of neon
and argon or xenon. These gases are usually
mixed together because it Is found that a trace
of argon or xenon in the neon reduces the volt-
age needed to create the plasma. Other factors
affecting the light output are gas pressure and
the distance between the electrodes.

In tact, a practical PDP is rather more com-
plex than this outline would suggest. Typically,
the anode and cathode are laid out in a matrix.
Each consists of long thin conductors imbed-
ded in glass substrates. The gas Is contained
in tiny tubes at each intersection, divided In
three to form separate cells. Above the cath-
ode, towards the front of the panel, is the dis-
play cell. When it gets excited, this cell will emit
ultraviolet radiation, which in turn excites a fiuo-
rescent layer on the glass, thus creating visible
light.

Below the display cell, between the cathode
and anode, are the auxiliary cells, consisting of
the constant discharge and scanning cells. It is
these cells that actually use the anode-cathode
potential. The constant discharge cell functions
much like a capacitor, and is used to supply a

constant stream of electrons and ions to all its
neighbouring display and scanning cells to pre-
bias them. The scanning cells act to transfer
this mechanism from left to right across the
screen, hence their name. This is necessary
because it would take too long to tumn the dis-
play cells on from cold, and so a flickering
panel would result.

In order to make a dot illuminate, it is neces-
sary to make a particular cathode go as low as
possible and a particular anode as high as pos-
sible. When the potential between them rises to
a certain level, called the firing level, ionisation
starts in the auxiliary cells at the intersection of
the electrodes. lonic transfer then excites the
display cell which causes a dot to glow on the
screen.

To keep the dot on it is not necessary to
keep the voltage at the firing level. Discharge
can be maintained with a considerably lower
voltage, called the maintenance voltage. In
practice then, the voltage waveform on the
anode consists of a step function in which a
sharp splke rises above the firing level and
then sinks 10 a back porch which maintains dis-
charge for the required length of time.

Because of these and other requirements,
plasma panels come with their drive circuits on
board. A designer seeking to integrate such a
unit Into his or her device need only supply
TTL data and timing signals. These are then
buffered to voltage levels required by the de-
vice. Some units have on-board character gen-
erators made out of a bit of ROM. This simpli-
fies the design task even further, since itis
then possible to talk to the display in ASCIi or
some similar code. Of course, such an ap-
proach means that each pixel is not address-
able by the user, so graphics is not possible,
but in many applications the saving in complex-
ity outweighs the disadvantages.
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DISPLAY CELL
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However, PDPs are far from being a per-
fect display vehicle. They are still mono-
chrome in spite of the best effort of physi-
cists, and the trade off for the bright screen
is a distressingly high supply voltage. A
typical anode voltage is 250 V for an orange
screen; 280 V for green. Current flowing
through the discharge cells can peak at 500
mA.

Price is another problem. The Japanese
manufacturer OKI advertises screens at
about twice the price of a comparable CRT,
However, this situation is not likely to last
indefinitely, because a plasma screen is in-
trinsically cheaper than a CRT. The present
high price probably reflects manufacturing
difficulties more than anything else, which
may be expected to ease over time.

Drive

One advantage solid state devices have
over the tubes is that they frequently come
with integrated drive circuitry on the back
of the panel. Early generations used sepa-
rate monolithic devices like TTL multiplex-
ers, LED drivers and decoders which could
be connected to the device by the designer.
The modern trend is to integrate the display
totally with the drive circuitry using so
called chip on glass techniques.

Chip on glass means pretty much what it
says. The bare chips, ie, silicon substrate,
are bonded diractly on to the glass panels of
the display. Connections are made by draw-
ing fine gold wires across the glass to the re-

quired contact points on the display. The
control inputs, which will accept display in-
structions from the host device, are taken to
an edge connector or socket on the side.

The philosophy here is to make the de-
vice as easy to drive as possible. The need
for the designer to consider expensive or
difficult design decisions is removed. He
simply treats the panel as an output port to
which a stream of ASCII or binary symbols
can be addressed.

Future developments

The future is probably with solid state
panels for they have on their side size,
weight and economics. However, the tube
manufacturers are not about to give in with-
out a fight. Over the last five years the qual-
ity of CRTs has improved considerably and
will probably continue to do so.

The result is that the solid state screens
are presented with a moving target. The dif-
ference between the best resolution ob-
tained with tubes and with flat screens has
actually widened over the last few years.
Designers of solid state screens still have
real problems to overcome in terms of
brightness and contrast, not to mention
colour.

In the nature of the case the CRT will
probably lose the fight, but it is not clear
that the final victor will be any of the tech-
nologies we have discussed. If it is they will
be very much advanced versions of what is
available today. L]

FLUKE 70 SERIES
LOW COST
ANALOG/DIGITAL
MULTIMETERS -

104
UNH)S‘ o

& 300m,

Ve &
A 900y

s COM |
b4 -

YOUR FIRST CHOICE
FOR FEATURES,
QUALITY & VALUE

FLUKE73  FLUKE75  FLUKE?77

e —
Analog/tigital display  Anatog/digial display  Analog/digital display
Volts, ohms. 104, diode  Volts ahms. 104 mA,  Volts ohms. 104, mA

test diode test diode lest
Autorange Audible continuity Audible continuity
07% basic dc accuracy Autorange/range hold  “Touch Hoid™ ™ lunction

2000+ hour battery e 5% basic dc accuracy Autorange/range hoid
3-year wartanty 2000+ hour battery life 03% basic dc accuracy
3-year warranty 2000 + hour battery life
3-year warranty
Muttipurpase holster

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

See the 70 Series at leading electronics stores
or contact us for data

ELMFEASCO

Instruments Pty. Lid.
NEW SOUTH WALES VICTORIA QUEENSLAND
15 McDonald Street

12 Maroondah Highway. Tel (07) 369 5688
D

MORTLAKE S AUSTRALIA

RINGW
PO Box 30. CONCORD PO, Box 623 RINGWOOD
NSW 2137 IC31M4 Tel 108! 344 9000
Tel {02) 73 2868 Jet (03) 879 2322 W AUSTRALIA

Telex AA25887 Teléx AA3D418 ELTENT  Tel 1091481 1500




<70, Be part of Today!

Aust® $4.95

Be part of @@S&[@@Uﬁ@g lggj ar
Clommunication’

7

O

Revelution

gewot sl ‘ \

|
|

ADILAM
Your reliable direct
distributor of Liton

Products include

Lamps and Light Bars
Numeric Displays
Dot matrix displays

Clock modules
Infrared products When we analyse the recent past and project the immediate future,
Hybrid modules computers and communications technologies play a vital part, but we
must avoid the tendency to look only to the hardware level. The fact
that technologists have appropriated words like ‘communications’,
‘information’ and ‘data’ and given them electronic rather than social
meanings, should not disguise the fact that in the final analysis,
communications involves people and ideas, not electronic bit and bytes.

-Contact us now for a product summary

People and Ideas . . . that’s the side of Australia’s

Adilam Communications Revolution we tell about in this informal
Electronics look at today’s world of computers and
. e telecommunications.
Melb — Suite 7, 145 Parker St,
Templestowe ¥ (03%_34‘% 125)!;;
Syd — B B B onteey 2217 (02) 587 1564 At your Newsagent now!
Adel — K. D. Figher (08) 227 3288
Bris — F Hoe & Sons {07) 27741 " .
P O v K- Or simply send $4.95 plus $1.00 post and packing to —
Perth — Atkns Carlle (03) 321 0101 Federal Marketing Book Sales, P.0. Box 227, Waterioo
Prospec (09) 362 5011 2017 Nsw
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.. WOOD FORC

WOOD FOR CHIPS ... WoOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... woOD,

WHEN GEOFF
DOES A KIT
HE DOES IT
PROPERLY

Geoff's policy is to do a few kits and do
them well. Rather than bundle up bits
and pieces for everything under the sun,

HIGH
PERFORMANCE,
LOW COST
DIGITAL
MULTIMETERS

Selection Guide

EDM 1105 EDM-1116 EDM 1125 EDM 1135 EDM-1346

Display 3% digit LCD reads 1999 maximum

4% digit LCD reads 19999 maximum. (EDM-1345
only)

Polarity Automatic, () negative polarity indication.
Zero Adjustment Automatic

Overrange Indication Highest digit of (1) or (:1) is
displayed.

Low Battery Indication The (Lo Bat) is displayed
when the battery voltage drops below the operating
voltage.

Measurement Rate 2.5 measurements per second,
nominal.

Operating Temperature 0°C to + 35°C 0-80% RH,
+35°C to + 50°C 0-70% RH,

Storage Temperature -20°C to +65°C 0-90% RH
with battery removed.

Accuracy Accuracy specifications at 2345°C, less
than 75% RH.

Power Single, standard 9-volt battery, NEDA 1604,
JIS006P, IEC6F22.

Dimensions 6.89 inches {17.5¢cm) long x 3.58 inches
(9.1cm) wide x 1.4 inches (3.6cm) high.
Accessories Test leads (Pair), Spare fuse, Battery,
Operator’s manual.

100 100

20 2
Not Appicatle

Ex Tax

$ 75.00
$100.00
$108.00
$140.00
$225.00

DLC 400 LC Meter

Inductance and Capacitance

Measurement

¢ 3% digit LCD display

e Input protected against charged
capacitors

Inc Tax
$ 86.25
$115.00
$125.30
$162.40
$258.75

Features

Low Cost 3" digits
Capacitance Tester
Continuity Beeper
Peak Hold

True RMS

Geoft takes a lot of trouble to get all the
result you can be assured that there are
no dubious substitutions and that all -
Basic Feathers
Also the projects are checked out Dispiay Lco Lo Leo Lo LCO
before the kit is even considered. Both of Continuity &
original articles - in both cases the PCB" :;Ze: ’gaspac-lance
layout was incorrect - and Geoff was the
Peak Mold AC/DC
Basic Accuracy
Percent of Reading
AEM4600 ocon,
Mazximum Resoly-
DUA L sPEED Lowest Range
Mdlivolts
Geoff can't put this kit together fast i,
enough. The queue started to form the el
Frequency 5004z
Features both 300/300 baud full XL
duplex and 1200/75 baud half duplex Maximum Current 10
functions are selected with quality C&K Mazimum Resolu
toggle switches with four LEDs to tion Miiohms
is standard RS232 using a minimum of 225:"'33‘;’ =
signal lines for “universal” interfacing.
punched front panel (iooks iike a bought EDM1105
one!) and is just EDM1116
$159.00
EDM1135
EDM1346

RIGHT parts for just a few projects. As a
parts are prime spec. . i
Number of Digis 3% 3% 3% I% %
this month’s projects had mistakes inthe' | Bee
Data Hold
one who spotted the errors
tion Microvolts
MODEM -
AC Volts
Maximum Voltage 750
moment the magazine came out.
Resolution 1uA
operation so it's ideal for Viatel, All Ohms
indicate correct functioning. Interfacing Aigcn i
Geoff's kit comes complete with Model
EDM1125
EDC-110

WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS

It you're checking out Hi Fi systems then
an audio oscillator is a must. The trouble
is that the average ei-cheapo probably
has a higher level of distortion than a $10
transistor radio. So with this kit there can
be NO compromises. The distortion just
has to be better than 0.001%. Covers the
frequency range to 100kHz. Geoff has
checked the whole thing through with
lan Thomas (Including pointing out the
track error on the pcb)

Kit again inciudes a posh front panel
and the top quality AB pot (available
separately at $§9.00).

Complete kit $ 1 79- 00

8.30 to 5 Monday to Friday. 8.30 to 12 Sat.
Mail Orders add $3.00 to cover postal charges.

Next day delivery in Sydney add $5.00.

Tax exemption certificates accepted if ine value

exceeds $10.00

* 32 LCD display

® 0.5% basic accuracy
¢ Fuse protection

* Measures IpF!

Capacitance i
200 pF - 2,000 uF, 8 ranges:
0.1 pF max resolution
Accuracy

200 pF - 20 uF (+0.5% rdg)
200 uF (1.0% rdg)

2000 uF (2.0% rdg)
Accessorles included: Test clips, spare
fuse, Owner's Manual, battery

Y

|

Inductance:

2mH - 2H, 4 ranges;

1 uH max resolution, 2%
1 kHz test frequency

Capacitance:

2nF - 200 uF, 6 ranges;

1 pF max resolution, 1%

1 kHz test frequency 2 nF - 2 uF,

100 Hz test frequency 20 uF - 200 uF
Accessorles included: Test clips, spare
fuse, Instruction Manuai

2SS\ GEOFF WOOD ELECTRONICS PTY LTD
/ % %‘m Incorporated in N.S.W.

656A Darling St, Rozelle 2039

)

8106845

\ S o ‘
% 5 (One door from National Street)
T // Tel:

bonkcord
$10.00 minimum

specialising in electronic components for the professionai and hobbyist.
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TECHNICS PORTABLE
LAYER

— the SL-XP7 CD player

Like some small, sleek temptress this CD player should have
most hi-fi enthusiasts ogling from near or far. But it's what's
behind the taught, trim figure that counts to make it terrific.

THE SL-XP7 PORTABLE CD player, the
smallest CD player on the market, was
released in December last year in Australia
and is an outstanding example of consumer
product engineering. Technics has devoted
its best efforts to providing a miniature CD

player which you are likely to find just as
exciting as I have.

There are, of course, many general simi-
larities between the SL-XP7 portable CD
player and the Sony D-50 which was
released late 1984 (see ETI March 1985).

Twchnics

—

Louis Challis

But on some points the players diverge
considerably.

Features

The ‘basic’ player is an extremely neat
unit featuring a silver plastic envelope, in-
corporating sections of black trim to pro-
vide a highlighting feature (in sharp contrast
to the Sony D-50 which is virtually all black
with very small areas of silver trim).

The casing is neatly moulded from plastic
to keep the weight down. The dimensions
are particularly small which you notice as
soon as you pick up the unit and hold it in
the palm of your hand. The top of the cabi-
net (if one can call it that) incorporates a
black plastic insert with overlying clear plas-
tic cover through which you can see por-
tions of a disc if one has already been
loaded into the player.

At the left hand corner of the front panel
is an elongated and raised pushbutton
catch, which when pressed, releases the
main cover. This pops up and must then be

TECHNICS SL-XP7 PORTABLE
COMPACT DISC PLAYER

Dimensions: 126 mm x 126 mm x 31.9 mm
(high)

Weight: 520 g

Manufacturer:  Matsushita, Osaka, Japan

RRP: $529

SH-CDB?7 Carrying Case and Battery
Pack

Dimensions: 137 mm (wide) x 150 mm
(deep) x 58 mm (high)

Weight: 680 g

RRP: $169

ac Adaptor — SH-CDA3U

Dimensions: 80 mm (long) x 55 mm (high x
48 mm (wide)
Weight: 490 g

(provided with SL-XP7)
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Impulse response

100 Hz square wave

1 kHz square wave

manually raised to provide normal access to
the disc well. This feature is very similar to
that used by Sony in its D-50 CD player.

At the right hand corner of the front
panel is a very accessible, dual function
PLAY/PAUSE switch. On the left hand
side of the casing is the power ON/OFF
switch, on the right hand side a VOLUME
control and a HIGH PASS filter. Adjacent
to these controls is a 3.5 mm diameter tip
ring and sleeve socket to accept external
headphones fitted with miniature jack.

On the front of the panel extending from
the left hand side to almost the centre is a
large liquid crystal display. This provides
data on the TRACK number, the TIME in
minutes and seconds and a PROGRAM in-
dicator which displays 15 numbers. Adja-
cent to the fifteenth number is an arrow in-
dicating, when relevant, that there are more
than 15 tracks available on the disc.

The primary controls on the right hand
side of the front panel include a SKIP but-
ton which allows you to skip backwards one
track at a time, a SEARCH button which
allows you to move forward one track at a
time, and a STOP/CLEAR button which al-
lows you to clear your control functions if
the memory or other functions have been
activated.

The minor controls with much smaller
and almost miniscule pushbuttons, include a
MEMORY/RECALL button, and a RE
MAINING TIME button, which switches
the time display from played time on the
track to total remaining time on the disc in
minutes and seconds. A REPEAT button
allows the disc to recycle from start right
through to the end.

The simplest way in which this player
may be used is with its separate ac trans-
former rectifier adaptor unit which plugs
into the back panel by means of a simple
polarised 3-pin connector plug. Immedi-
ately adjacent to this is a miniature tip ring
and sleeve socket which provides the line
output facility. By plugging in a separate tip
ring and sleeve lead, which is terminated at
the other end with two RCA sockets, you
can directly amplify this player’s output
through your existing hi-fidelity system or,
if you prefer, by means of headphones using
the headphone socket on the right hand side
of the player.

As nice as the adaptor may be, 1 would
recommend the slightly more expensive ap-

proach of purchasing the Technics SC-
CDB7 battery pack. This has many advan-
tages over the corresponding Sony EBP-
9LC battery case which was designed to
take rechargeable (and replaceable cells) in
its CD ‘walkman’ case; the Technics player
has come up with a far neater twist, incor-
porating a complete layer of batteries in the
bottom of the case, immediately below the
player. This results in the battery case di-
mensions being almost imperceptibly larger
than those of the player; the player sits
about 20 mm higher than it did in the bare
state.

The battery pack/carrying case is pro-
vided with a BATTERY power switch or
ac/CHARGE switch on the front and uses
the same ac adaptor for charging the bat-
teries or for powering it directly off mains.
The player is retained in the battery pack by
means of a spring loaded screw located at
the top centre of the back panel so that it
doesn’t fall out; it is protected by a supple-
mentary lid and cover. This cover uses two
spring loaded catches on both sides near the
front of the case. The battery pack cover
features a striped plastic insert which offers
a little more protection and a trace of
graphic relief from what would otherwise be
a blatantly stark silver finish.

When the lid of the basic player is raised,
you catch sight of the laser source and de-
tector assembly mounted on a slide mech-
anism, which bears some resemblance to
the system used in the Sony D-50, but the
method of support and its design are differ-
ent. This is only clearly seen when the
player and the mechanism are removed
from the case.

Like Sony, and for the same reasons,
Technics has gone to considerable trouble
10 design specialised large scale integrated
circuitry for this particular player.

Objective testing

The objective testing of the SL-XP7 was
relatively straightforward, and certainly
simplified by the wider range of test
material now available for CD players.

The frequency response of the player is
within +0.4 dB from 20 Hz to 20 kHz and
within +0.6 dB from 5 Hz to 22.05 kHz.
That sort of linearity is particularly good
and ought to convince you that although the
unit is remarkably small, it is most certainly
not a toy.

The digital-to-analogue conversion line-
arity is almost ruler straight from 0 dB 1o
~60 dB where it starts to display modest
curvature. This curvature increases rapidly
with decreasing dynamic range so that by
the time the signal level is down to ~90 dB,
you have a substantial —60 dB non-linearity
(—84.1 dB in the left channel and ~84.5 dB
in the right channel). These figures are rea,
sonable but not outstanding.

The channel separation is excellent at
100 Hz (—81.6 dB), reasonable at 1 kHz
(—63.6 dB), decidedly poor at 10 kHz
(—44.6 dB), and extremely poor at 20 kHz
(—39.3 dB). The reasons for this sloping
channel separation are not clear and exem-
plify the lowest channel separation figures
which we have so far seen in CD players.

The distortion characteristics, however,
are reasonably good with a total thd which
is 0.0066% at 0 VU (higher than the manu-
facturer claims). But the distortion figures
do not become significant until signal levels
drop to ~50 dB at which point the distor-
tion level has climbed to 0.64%. At ~80 dB
the distortion has climbed to 9.22%, at
—90 dB the figure is 25.4%. The distortion
at 100 Hz is higher and at 6.3 kHz much
higher.

The signal-to-noise ratio figures are quite
good being 94 dBA (without emphasis) and,
95.5 dBA with emphasis. The frequency ac-
curacy of the player is ~4 Hz for a 19.999
kHz test signal.

In the ‘dirty disc test’ the interruption in
the information layer test produced no ad-
verse results but the player could not cope
with any of the black dots from 300 micro-
metre to 800 micrometre diameter. The
player would not track a 2° skew disc but
played our eccentric test discs.

One important characteristic which we
evaluated is the abiiity of the CD player to
withstand vertical and horizontal vibration.
This is particularly important for joggers, as
well as for use in vehicles. The unit will
withstand vertical acceleration levels of
0.2 g at 5 Hz quite happily but is incapable
of coping with lateral acceleratioon levels in
excess of 0.05 g at frequencies in the range
5 Hz to 25 Hz.

This limited lateral vibration resistance
does provide a practical limit to the type of
vehicle or type of road condition in which or
on which the player may be used. The over-
all objective performance.characteristics of P
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MEASURED PERFORMANCE OF TECHNICS PORTABLE CD PLAYER @ 6.3kHz
MAODEL NO. SL-XP7 = 0 -79.3 -86.3 - - 0.012
SERIAL NO. NH 35810A048
1. FRE%!ENCY RESPONSE 3. EMPHASIS
Hz to 20 kHz 204 4dB Track Frequenc Recorded Level  OQutput Leve O
5 Hz to 22.05kHz  + 0.6 dB 39 1 kHz b, A | g .o.npu 1) -o‘f?"" Level (R)
40 3 kHz -4.53dB ~4.1 -4.2
2 LINEARITY 4l 16 kHz =9.04 dB -89 -9.2
IkHz
6. SIGNAL TO NOISE RATIO
TRACK NOMINAL LEVEL L.OUTPUT R. OUTPUT
' “OdB 0.0 o Without Emphasis 83.2 (Lin} 94.0 dB(A)
22 -1.0 -1.0 -1.0 With Emphasis 88.3 (Lin) 95.5 dB(A)
23 -3.0 -3.0 -3.0
24 -6.0 -6.0 -6.0 7. FREQUENCY ACCURACY
25 -10.0 -10.0 -10.9
26 -20.0 -20.0 -20.0 -4 Hz for 19.999kHz test signal
27 -30.0 -30.0 -30.0
28 -40.0 -40.0 ~40.0 8, SQUARE WAVE RESPONSE
29 -50.0 -49.9 -30.0
30 -60.0 -39.7 -39.6 100Hz Square wave
3 -70.0 69.0 -69.0 1kHz Square wave
32 -80.0 -79.6 -79.6 See attached photos
33 -90.0 84,1 -84.5
9. IMPULSE TEST
3. CHANNEL SEPARATION
TFREQUENCY  RIGHT INTOLEFTdB  LEFT INTO RIGHT d8
100Hz -33.2 -81.6 DIRTY RECORD TEST
1kHz -63.6 -63.7
10kHz -84.7 -44.6 Interruption in Information Layer
20kHz -39.3 -39.3 m\fmm—",‘—*m"—
500 micrometer ; Passed
4, DISTORTION (@ IkH2) 600 micrometer ;  Passed
© 2nd 3rd 4th 5th 700 micrometer ;  Passed
Level THD % 800 micrometer ;  Passed
0 -83.8 -97.9 - - 0.0066 900 micrometer ;  Passed
-1.0 -84.7 -97.4 - - 0.006
el -37.6 = - - 0.0042 Black Dot at Read out Side
~6.0 -89.5 - - 91.7 0.0042 micrometer ; a1
-10 = -84 - 92.4 0.0067 300 micrometer ; Failed
-20 -73.7 - - -81.0 0.022 600 micrometer ;  Failed
-30 - -70.4 - -75.3 0.035 800 micrometer §  Failed
-40 - -63.6 - -66.6 0.06
=50 - -45.) - -50.1 0.64 SKEW TRACKING TEST
-60 - -38.6 - ~43.8 1.28 Test Disc Skew angle 2° skew talled.
=70 - -31.9 - -39.7 2.74
-30 - -21.8 -3G.1 =304 9.22 VIBRATION OR DISPLACEMENT TEST
-90 -16.0 - -20.0 =153 25.4
Vertical Acceleration level 0.2g failed
Using Disk DENON 38C39-7174 (@ 100 Hz) Lateral Acceleration level 0.05g failed
2nd 3rd 4th Sth
Level THD % OUTPUT IMPEDANCE
0 -38.7 -95.2 -6 -98.7 0.0042
-20 -90.3 -78.7 - -84.2 0.013 Head Phone Amplifier output impedance 60 ohms
-40 -73.2 -69.3 - -66.9 0.061
-60 -49.8 -38.7 -34.4 -43.0 0.30
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the Technics SL-XP7 were quite good and
most certainly better than one would expect,
from a CD player so tiny.

Subjective testing

The subjective testing of the player was a
treat, especially as I had just received some
new and exciting discs to review. The first of
these was Mozart’s “Eine Kleine Nachtmu-
sik” with the Academy of St Martin-in-the-
Fields Chamber Ensemble (Philips
412 269-2). This contains one of the most
exquisite renditions of Mozart’s best known
piece of music. The SL-XP7 provided an al-
most superb evaluation system. 1 compared
it with a series of other CD players which
sell at five times the price, and I could not
readily detect any significant subjective dif-
ference between this unit and the other
‘reference’ CD players.

The next discs that I listened to were a
new release of Handel’s “Messiah’ with
Robert Shaw and the Atlanta Symphony
Orchestra & Chamber Chorus (Telarc CD
80093-2). This set of two discs is undoubt-
edly one of the finest renditions of the
“Messiah™ to be released, a real must if you
collect Handel. I took the SL-XP7 with me
in the car and I was able to hear the whole
of the “Messiah” as I drove on one of my
rare long car journeys. The player per-
formed relatively well on the good sections
of road but experienced considerable track-
ing problems on the rougher sections of
road, even when mounted carefully on a pil-
low on the front seat.

I found that the alignment of the player,
with respect to the direction of travel did
make a significant difference in trackability,
as did the speed at which I travelled.

In a good car on a good road, the SL-XP7
copes adequately with the incipient vibra-
tion. In a poorly-sprung car or on a bad
road, the SL-XP7 does not cope at all well.

Although the SL-XP7 is a portable
player, it has not been specifically designed
for automotive use, nevertheless it
performs adequately under appropriate
conditions.

The SL-XP7, when mounted in the SH-
CDB?7 (the carrying case), offers a neater
and far more practically sized package than
the Sony D-50. As a consequence, it will
appeal to a wide circle of intending users
who are seeking a ‘go anywhere’ solution
for their personal musical entertainment.
This player is only about twice the size of
most small compact cassette players, but it
offers much more than twice the listening
pleasure.

The Technics SL-XP7 is a delightful ex-
ample of high technology in consumer engi-
neering. It has lots of panache, is loaded
with innovative technology and will help to
create a new market for CD discs which
most audiophiles have considered restricted
to the home domain. o

’l Rockwell

65XXX — 68000
SAVE $$$%

6500 SERIES
R6502P ...
R6502AP .
RE503AP .
R6504AP .
RE505AP .
R6507AP .
R6511Q ...
RE511AQ .
R6520P ...
R6520AP .
RE522P ...
R65224P ..
RE532P ...
R6532AP ..
R6541Q ...
RB541AQ ..
RE545-1P
R6545-1AP
R65454P ._.......
RE549P ...
RB551P ...
RE551AP ...

CMOS DEVICES

R65CO2PT ....... 10.39
R65CO2P2 ....... 11.80
Resciozrs | ivms | CRYSTALS
W 32.768KHz-CMOS
R65C21PY .........
Calendar ...........
R65C21P2 .
1.8432MHz =
R65C22P1 . 2.000MH,
R65C24P1 .
2.4576MHz ...
R65C24P2 .
3.6864MHz
R65C51P1 ...
4.000MHz
R65C51P2 .......
4.9152MHz ...
R65C52P1 8.0000MHzZ
R65C52P2 ...... 24.86 12.000MHz
Quip Socket
HIGH LEVEL tor R6511Q,
LANGUAGE R68000Q, R65F12.
CIRCUITS Modem I.C. ....... 3.12
RG65F11P PROTOTYPING
RE5F11AP .. CIRCUITS —
R65F12Q Emulators for Mask
R65F12AQ .. Programmable 1.C.'s
RE5FRIP ... R6500/1EABI .. 69.24
RG65RT2P R65/11EB2 .. 82.94
R65FR3P R65/11EAB 69.24
RE5FK2P ......... 10.70 R65/41EAB 69.24
MODEMS
R1212M
R121208
R2424m ...,

Please include $6.50 for
packaging and freight

All prices include sales tax

Prices subject to alteration
without notification

echergy

CONTROL

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

DISPLAY
CONTROLLERS
10937P-50 ....... 11.02
10951P-50 ....... 11.02
10938pP .. . 9.44
10939P .. . 9.44
10941P . . 9.44
10942pP .. 9.44
10943P ............. 9.44
16 BIT 68000
SERIES I1.C."s
RE8000C1O ...... 69.24

R68000Q10 ...... 33.04
RE8465P .........

R68C552P ..
R68561P .
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ANOTHER STEP
FORWARD

— B&W DM330 loudspeakers

Louis Challis

Past the hurdles and over the
stumps, B&W is now well
established as a speaker
manufacturer we expect a
good deal from. And with just
the odd quirk that seems to
be what we've got.

B&W LOUDSPEAKERS LTD started as
Bowers & Wilkins in 1966. It produced a
number of ‘interesting’ but not particularly
i, .. exciting speakers in the first few years of
-~ - operation; it was not until 1969 that it pro-
duced a truly outstanding speaker. The
DM70 was a true landmark in speaker
development and when I reviewed it (ETI
November 1973) I was pretty impressed by
its smooth performance. In the intervening
period, B&W has produced a number of
advanced speakers with the 801 and 801F in
particular now regarded as examples of the
most outstanding speakers commercially
available.

In 1980 B&W, like many of its competi-
tors, was hit rather hard by the world trade
recession. Instead of taking a ‘defensive
position’, as it may well have done, B&W
elected to go on the offensive through the
development of a completely new range of
‘cost effective’ speaker drivers. This ambi-
tious approach led to the development of
the DM110 and DM220 speaker series,
which I reviewed in ETI, September 1981.
As good as the DM 110 was (or is), its most
serious limitation was its inability to pro-

N .
i 'N" '] ey :
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B&W DM330 LOUDSPEAKERS

Dimensions: 965 mm (high) x 290 mm
(wide) x 338 mm (deep)

Weight: 16.5 kg

Manufacturer: B&W Loudspeakers Ltd,
England

RAP: $899
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Decay response spectra.

MEASURED PERFORMANCE OF :

B8&W DMII0 Loudspeakers

SERIAL NO:

SENSITIVITY ¢
{Tor 904l average at 2m)

HARMONIC DISTORTION:

{Tor 90 and 96dB at Im)

INPUT IMPEDANCE
ONE TEST ¢

FREQUENCY RESPONSE :
CROSSOVER FREQUENCIES :

14749

50 Hz - 22 kHz

2.8 kHz

8.4  Watts {(nominally inte 8 Ohms)

100Hz 100Hz 1kHz 6.3kHz
BodB) {56dB) [56dB) (30 dB)
2nd -3 -2L.6 -61.3 -536 dB
3ra -49.3 -40.5 -4l.6 -27.5 dB
4th - =319 - -63.6 oB
Sth -65.4 ~64.1 -63.5 - dB
THD 2.8 8.4 0.83 4.2 %
100Hz/7kHz 4:1
100Hz %8 ohms
ikHz 18.4  ohms
6.3kMz 9.2 ohms
Minimum at 2.8 kHz 6.9 ohms

duce good low frequency performance. My
previous criticism, and 1 presume that of
many other reviewers and purchasers, in-
duced B&W to try a little harder to produce
a speaker with the same basic attributes but
with a larger enclosure which is capable of
producing the type of low frequency per-
formance that most purchasers are really
seeking.

The DM330 is an excellent embodiment
of the fundamental DM110 design philoso-
phy but without the limitations that the
DM110’s small speaker cabinet imposes.
With a volume of approximately 90 litres
and an acoustical suspension based on the
principles developed by AR in the States,
the fully sealed enclosure makes it possible
to achieve a healthy and very practical
bottom-end frequency response. This re-
sponse extends down to SS Hz, the region
that I would specify as the minimum fre-
quency response most listeners would want
for either classical, pop rock or jazz music.

Design

The design is not visually exciting
and was undoubtedly never intended to be.
It features a tall narrow fronted cabinet with
removable black front trim overlying a
speaker configuration that the manufac-
turer describes as a three-way system in the
standard brochure.

Behind the removable black cloth cov-
ered speaker grille are two 200 mm diame-
ter frequency drivers and a 25 mm diameter
soft dome tweeter. Each of these drivers
features a neatly designed diecast basket
frame with soft surround specaker dia-
phragm and ferrite magnet assembly. This
combination achieves reasonable perform-
ance at a modest cost. The external face of
the spcaker frame is truncated on the upper
and lower edges of the surrounds to facili-
tate close spacing of the drivers on the front
of the cabinet.

The low frequency drivers have been
visually dressed by the provision of an at-
tractive blue ring, a feature that B& W has
incorporated in its speakers since the devel-
opment of the DM110 series. It is possible

that the colour may have some significance,
as some of the drivers have a red ring in-
stead of the blue, but 1 have yet to find the
answer.

The tweeter is located close to the top of
the cabinet to provide the best possible dis-
persion, while the two low frequency
drivers are located sufficiently high above
the floor to achieve an enhanced low fre-
quency radiation. The cabinet is con-
structed with 18 mm thick plastic veneered
particleboard with a black finish (although
other finishes are available). In this a central
particleboard stiffening frame has been in-
tegrated to limit cabinet resonance, which
would otherwise be a problem. This ap-
proach is novel and practical and appears to
work very well. Its use facilitates the place-
ment of open cellular foam between the
stiffening frame to provide controlled cabi-
net resonance, without materially increas-
ing the weight (nor the cost) of the system.

The speaker crossover network is
screwed to the back panel and a close
examination of the components and the
configuration suggested it is not a three-way
crossover system. This conclusion is also
confirmed by our laboratory measurements
which reveal only one notch in the near-
field driver measurements.

The terminal recess on the back panel in-
corporates a fuse holder for the protection
system. This may provide limited protection
against catastrophic failure, but not effec-
tively against high frequency transients.

Objective testing

The objective testing of the speaker
proved to be particularly interesting be-
cause of my interest in determining whether
the DM330 is a two-way system, or a three-
way system.

The on-axis frequency response in our
anechoic room confirmed that the speaker
really does produce an extremely smooth
response with the lower frequency peform-
ance, much better than I would have ex-
pected; the high frequency end of its output
is truly outstanding. The off-axis response
(at 30°) showed a minimal droop above

15 kHz, but even at 20 kHz the response
had only dropped by a little more than
10dB. This performance is excellent,
particularly when the price of the speaker
system is considered.

The close proximity measurements, per-
formed immediately in front of the drivers,
revealed no trace of the system providing a
three-way response nor did our measure-
ments. The only crossover frequency found
was at approximately 2.5 kHz. The refer-
ence to a three-way system in the literature
is misplaced, and if it were not for the other-
wise excellent performance of the speaker, |
would probably pick a fight on this issue.

The polar plots revealed a truly outstand-
ing high frequency performance with the
6.3 kHz and 10 kHz plots providing some of
the best polar performances I have seen in
recent years. The addition of foam around
the tweeter probably materially enhances
the performance while the removal of the
front speaker protection also results in an
improvement of off-axis frequency perform-
ance. However I doubt whether most users
would be willing to risk their speaker dia-
phragms by leaving them unprotected in
such a way.

The phase response of the DM330s is
truly a credit to the designers and the result-
ing measured response is outstanding. The
determination of the impedance curve re-
vealed a very smooth response with a gen-
eral impedance threshold of precisely
8 ohms dropping down to approximately
7 ohms in the region of the crossover at
2.8 kHz. As a result of the general uniform-
ity of the curve, these speakers would be
well suited to parelleling with other speak-
ers when more than one room is to be
served by a single amplifier.

The distortion characteristics of the
speaker are generally good above 150 Hz
but with only 200 mm drivers limited linear
travel suffers under high excursion condi-
tions below 100 Hz. At these low frequen-
cies, there is a significant rise in distortion
particularly with signal levels above 90 dB
at 2 m. This distortion is readily measurable
and as | subsequently discovered for some P
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Polar response 