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TEXAS

INSTRUMENTS

TECHNOLOGY AWARD UPDATE

During 1987 Texas Instruments sponsored
various final year Electrical Engineering
projects in the fields of Digital Signal pro-
cessing, Local Area Networks, and Paral-
lel Processing.

Since the conception of high speed
RISC (Reduced Instruction Set Computer)
processors in the early 80’s, the previously
theoretical field of Digital Signal Process-
ing has emerged into a practical and real-
time discipline. Simply put, DSP involves
the processing of analog signals that have
been sampled and are in digital form. In
this form, numerical algorithms can be
performed on the sampled data that are
difficult or impossible to perform whilst
the signals are in an analog form.

In this report we cxamine the issues in-
volved in the design of an electronic aid
for the blind using DSP techniques cxe-
cuted by the TMS32010. The design is
based on an existing analogue aid, but
with improved performance due to the
flexibility of Digital Signal Processing.

THE DESIGN

The principal area of this design is the
processing of reccived signals resulting
from a known transmitted pulse being re-
flected from a certain scene. that scene
consisting of the objects that the blind
person cannot sce. Certain attributes of
the scene such as ranging and 2D direction
of objects is extracted from the reflected
wave. This is achieved by the bi-directio-
narl operation of two sonar transducers,
the output of which are digitised and fed
to the TMS32010. The sonar signal sent
and received is monitored by the
. TMS32010 in order to be able to perform
the necessary DSP algorithms. The pro-
cessing results in an audible sound which
varics as objects in a subject’s ‘visible’
path are encountered.

THE DSP ISSUES
When a transmitted signal reflects off an
object in the direction af the transducers,

o°|
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PROJECT: TMS32010 based sonar ranging

aid for the blind.
STUDENT: Jon Rowlands.
SUPERVISOR: Glyn Adams.

provided the object is between 0 and 180
degrees, and not equal to 90, there will al-
ways be a difference in the time that the
reflected signal hits both transducers. This
difference being also a function of the
transducer scparation, determines the di-
rection of the object with respect to the
subject. This time is monitored by the
DSP and an audible sound is channelled
to the cars of the subject to give the spa-
tial information necessary to sense direc-
tion.

The ranging of an object is dependent
upon the time delay between the reflected
and transmitted pulses. Due to the reflec-
tion and distance travelled in the medium,
a delay can be gauged to the distance
from the object. Normally, this is done by
using a matched filter at the recciver
which convolutes the transmitted signal
with the received. However, reflected sig-
nals may overlap causing the deletion of
some echoes in the convolution process, in
which case a de-convolution method has

to be used. This involves an iterative pro-
cess that estimates the scenc as a concep-
tual filter by using the received pulses, the
transmitted pulses, and ncgating the inher-
ent noise. The delay information can be
extracted from the scene filter, however,
there is more processing and buffering of
reflected pulses needed than that of
matched filter detection. Once the range
has been detected the result is routed to
the subject’s ears in the form of varying
volumes of sound.

One final effect to overcome is that of
the Doppler Effect. The signal being
transmitted (39 KHz) is Frequency Modu-
lated (FM) at a depth of approximately 4
per cent. When cither the subject and/or
their scene moves, an unmodulated carrier
would experience frequency shifting and
would therefore be hard to detect by con-
volution methods. Use of an FM carrier
alleviates this problem and facilitates de-
tection.

/
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The truth is that the
loss of an industry is
just that; a loss.

)

The models flaunting their bodystockings down the Opera House catwalk
were advertising more than the skills of the frock floggers at the great
bicentennial fashion show in Sydney recently. The technologists of wool, who
can turn the stuff of my mum’s old cardy into contour-hugging designer-wear,
deserved, and got, the accolades of the crowd.

The wool industry, as well it might, used the occasion to give new
expression to a hoary old Australian argument: concentrate on primary
products. and, adding valuc to those products through technology, we will be
much better off than if we try to compete with the world by making
manufactured products, especially the types of products that come from the
clectronics industry.

IU’s an argument that could be echoed by a number of other industrics that
carn Australia millions of dollars overseas: steel. aluminium, timber. They arc
all industries where Australia has a comparative advantage with respect to
most of the other countries of the world, especially the countries of the Pacific
rim.

So should we all give up on modems and robotics and radio telescopes and
go watch the rabbits multiply west of Wilcannia?

The answer. of course. is no. The argument of comparative advantage was
first ennunciated by Adam Smith almost two hundred vears ago as one of the
foundation platforms of his theory of capital. It was an attractive idea then,
just as it is now. but since that time, there have been precious few examples of
healthy cconomices where it has been found operating. Economics. unlike
clectronics, is not an exact science. It is quite unnecessary for a theory to
actually account for the facts.

The truth is that the loss of an industry is just that: a loss. 1t is a sign of an
cconomy in decline. It did not make the Australian cconomy stronger when
the electronic component industry was snuffed out or when domestic
clectronic manufacture went offshore. We all became losers because money
which once stayed in Australia is now exported to fill our needs.

There are. of course. plenty of economies around the world that do one
thing, or a small range of things. and what's more. do them rather well.
Fijians, for instance. make great sugar. and Zambians can rip copper out of
the ground faster than anyone else. but neither is an example of a healthy
cconomy. Both suffer from the vagaries of world demand for their product.
Both have trouble building an educated workforce that can see advantages in
other forms of endeavour. Both. to quote Mr Paul Keating. are ‘banana
republics’. and neither is an example Australians would want to copy.

The thing that strikes one about the world's successtul economies is that
they do everything well. Country-folk might not like to hear it. but US and
European farmers are at least as efficient as Australian ones. In addition their
mining. fishing. heavy enginecring. tourism. fashion and electronics industries
are also large and profitable.

In cconomies. as in everything else. variety is the spice of life.

EDITOR
Jon Fairall B.A.

ASSISTANT EDITOR
Simon O'Brien B.A. (Hons.), M.A.

EDITORIAL STAFF
Terry Kee B.Sc. (Hons.), M. Phil.

DRAUGHTING
Ralph Johansson

DESIGNER
Clive Davis

ART STAFF
Ray Eirth

PRODUCTION
Mal Burgess

SECRETARY
Nina Stevens

ADVERTISING MANAGER
Peter Hayes, B.Sc.

ADVERTISING PRODUCTION
Brett Baker

ACOUSTICAL CONSULTANTS
Louis Chaliis and Associates

PUBLISHER
Michael Hannan

MANAGING EDITOR
Brad Boxall

HEAD OFFICE

180 Bourke Road,

Alexandria, NSW 2015,

(PO Box 227, Waterloo, NSW 2017.)
Phone: (02) 693-6666.

Telex: AA74488, FEDPUB.

Federal Facsimile: (02) 693-2842.

ADVERTISING

New South Wales & Queensland: Peter
Hayes, Mark Lewis, The Federal Publishing
Company, 180 Bourke Road, Alexandria,
NSW 2015. Phone: (02) 693-6666. Telex:
AA74488 FEDPUB.

Victoria and Tasmania: Valerie Newton,
The Federal Publishing Company. 221a Bay
Street, Port Melbourne, Vic 3207. Phone:
(03) 646-3111. Facsimile: (03) 646-5494.
Telex: AA34340 FEDPUB.

South Australia and Northern Territory:
Michael Mullins, C/- John Fairfax & Sons,
101-105 Waymouth Street, Adelaide 5000.
Phone: (08) 212-1212. Telex: AAB2930.
Facsimile: (08) 212-1210.

Western Australia: Des McDonald, 48
Clewvden Street, North Perth 6006. Phone:
(09) 444-4426. Facsimile: (09) 481-4228.
New Zealand: Bill Honeybone. Rugby
Press, 3rd Fioor, Communications House,
12 Heather Street, Parnell, Auckland, New
Zealand. Phone: 79-6648. Facsimile: (001)
649371192. Telex: NZ63112

Britain: Peter Holloway, C - John Fairfax &
Sons, 12 Norwich Street, London EC4A
IBH. Phone: 353-9321.

USA: Frank Crook, Sydney Morning Herald,
21st Fioor, 1500 Broadway. New York, NY
10036. Phone: 398-9494.

ELECTRONICS TODAY INTERNATIONAL
is published and distributed monthly by The
Federal Publishing Company Pty Limited,
180 Bourke Road, Alexandria, NSW 2015,
under licence from Double Bay Newspapers
Pty Limited, General Newspapers Pty
Limited and Fairfax Community Newspapers
Pty Limited. Printed by Hannanprint,
Sydney. Distributed by Newsagents Direct
Distribution, Alexandria, NSW 2015,
*Maximum and recommended Australian
retail price only. Registered by Australian
Post. Publication No. NBP0407. ISSN No.
0013-5216. COPYRIGHT* 1985, Double
Bay Newspapers Pty Limited, General
Newspapers Pty Limited and Fairfax
Community Newspapers Pty Limited (trading
as “Eastern Suburbs Newspapers”).

ETI April 1988 — 5




SUPERB VIFA/JEA
SPEAKER KIT!

60 - 60
The Vita £A 60 « 60 loudspeaker kit
has been gesigned to competely
out perform any similarly priced
speakers Thisis a 2-way design
wneorporating dnvers which give a
deeper, more natural bass response
and 19mm soft-gome ferro uid
cooled tweeters which provide clear
uncoloured sound reproduction

These Vifa dnvers are dentical to the
ones used In such fine speakers as
Mission Rogers. Bang & Otufsen,
Monitor Audio and Haybrook Just io
name afew Some of which cost weill
over §1000 a par!

The drviding network is of the h«ghest
qQualty and produce no inherent
sound charactenstics of their own
they simply act as passive devices
which accurately distnbute the
frequency range between both
drniversn each speaker

The tully enclosed acoustic
suspension cabinets are easity
assembied All you need are normal
househaid tools and a couple of
hours and you ve buill yourselt the
finest pair of speakers in thes class'

D19 TWEETER SPECIFICATIONS:
Nominal Imsedance: 8 ohms
Frequency Range: 2 5 - 20KHz
Free Air Resonance: 1 700H;
Sensitlvity 1W at tm: 8908
Nominal Power: 80 Watts

{fo 5000Hz *208 oct)
Voice Coil Diameter: *9mm
Voice Coil Rosistance: 6 2 ohms
Moving Mass: 0 2 grams
Weight: 0 28kg
Cat C10301 338

C20 WOOFER SPECIFICATIONS:
Nominal Imgednncc: 8ohms
Frequency Range: 35 - 6 000H2
Resonance Frequency: 39Hz
Sensitivity 1W af 1m: 9008
Nominal Power: 50 Walts

(1208 ocu
Voice Coil Diameter: 25rm
Voice Coti Resistance: 5 5 ohms
Moving Mass: 15 grams
Car C10322 389

Cat K86092 (speaners only) $379
Cat K86091 (completewt)  $449

WALL MOUNTING
SPEAKER HOLDERS

Mount your speakers at ear leve! on

;ouv wall
eatures
® Holds speakers up 1o 260mm deep
® Left Right adjusiment
® Up Down agjustment
® Incluges mounting screws
© Nipping-screw pins hold speakers.
hemly in place
® installaton instructions.
Cat.H28630
Normally $89.95
SPECIAL, $59.95

L

CRYSTAL LOCKED
WIRELESS MICROPHONE

RECIEVYER

%EOPH&NE SPECIFICATIONS:

Transmitting Frequency: 37 1MHz

Transmitting System. crystal
oscillation

Microphone: Electret condenser

Power Supply: 9V battery

Range: 300 teet in open held

Dimensions: 185 x 27 x 38mm

Waeight: 160 grams

RECIEVER SPECIFICATIONS:

Recieving Freq: 37 1MHz

Output Levet: 30mV (maximum)

Recieving System: Super
heterodyne crystal oscillation

Power Supply: 9V Battery or 9V DC
power adapter

Votume control

Tuning LED

Dimensions: 115 x 32 x 44mm

Waeight: 220 grams

Cat A10452 RR.P.$113

QOur price, $99

ICADS!
Save a fortune on expensive
throw away bafteries with these
quaiity Nicads and Rechargers!

Size Desc. 19 10+ 100
AA 450 mAH $2.95 $2.75 $2.50
C 12AH $9.95 $9.50 $8.95
D 12AH $9.95 $9.50 $8.95

DELUXE UNIVERSAL
BATTERY CHARGER
A ND TESTER

Save money on expensive batlenes
with this universal battery charger
Features include meter tester and
provisions for up to 8 pieces of any

size. (D. C. AA or AAA type battenes)
at once. plus positions for a button
and ceti battery Two imes 9V, and
one times N type battenies
Rechargg @ad with aliigator chips
9V chip and 4-way universal Select
currents from 2 5-3V 150mA
12:15V80mA 12.15V25mA
6-9V 14mA. 12V 50mA Inciudes
detaded instructions

Cat M23535 $49.95

SUPER DELUXE

BATTERY CHARGER

¢ Chargestrom 110 10D C AA AAA
N andupto3 x 9V battenes at the
same hime

® Dual colour LED in first three
comparnments 1o designate 1 5V
or 9V

® 240V AC S50H2

® Approval No N10637

Cat M23525 $59.95

10 TURN WIRE WOUND
POTENTIOMETER
Spectrol Model 534

'4"” shaft.

Equ. tBourns 3540S Beckman
7256

Da'stosur 16-1 11 181 11
ARRE

R14050 S0R R14100 5K
R1405, 100R R14110 10K
A14060 200R  R14120 20K
R'2070 500R R14130 50K
A13080 1K R13140 100K
R4 2K

19 L
$9.95 $9.50

PUSH BUTTON

DIALLER

Tred ol old fashuon thalling and
re-dialing engaged numbers?
These convenient push button
diatiers inciude last number redial
(up 10 16 digits) and instructions for
an easy changeovet
Cat A12030 Normally $19.95

SPECIAL, ONLY $14.95

(Note: Not Telecom approved)

OMNI- DIRECTIONAL
WIRELESS MICROPHONE
Tuneable: 92 104M

Freq. Response 50 - ISkHz
Range: Over 300 feet in open tieid
Modulation: FM

Power Source: 9V Battery

Type: Eloctret Condenser
Dimensions: 185 x 27 x 38mm
Weight: 160 grams

Cat A10450 $19.95

DB25 CONNECTOR
SPECIALS!
P10884 DESP RA Plug $3.65
P1088S DE9S RA Skt $4.25

P10890 DA15P Male $2.10
P10891 DA15S Female  $2.25
P10892 DA15C Cover $1.25

P10894 DAISP RA Piug $4.25
P10895 DA1SS RA Skt $5.00

P10900 DB25P Mate $1.00
P10901 DB25S Female $1.20
P10902 DB25C Cover  $1.25

P10904 DB25P RA Plug $4.50
P10905 DB25S RA Skt $5.95

CANNON TYPE
CONNECTORS
19 10
P10960 3 PIN LINE MALE
$3.90 s $3.50
P10962 3 PIN CHASIS MALE
$3.00 oo, $2.50
P1o%us 3PIN LINE FEMALE
$4.50 $3.90
PIN96b 3 PIN CHASIS FEMALE
$4.95 $3.95

"
t [

ULTRASONIC
TR ANSDUCERS

Designed to transrmit at 40xH2
1L19990) and receive at 40kHz
(L19991) with up to 20V 1 P on *he
transmitter These urits can’ be
heard and so are «deal for TV remate
controls watet level deleciors
burgalar alarms mouon deiecrors
and informanon carners as ‘hey can
be edher pulsed or used in ihe
continuous wave mode
Full speciications below ‘or desgn
purposes
Maximum Input Voltage: 20V rm
Centre Frequency (kHz}. 40 "0
Sound Pressure Ievel 10V RMS

1'0sBmn
Sensitivity (dB v ubar) min

mn

Bandwidth (kHz)"

Transmt 4 01at 10008

Recewer 50 tat 73d84
Impedance

ransmy 500

Ri=ower 5000
Cat ( 19990 (Transmuter: $4.75
Cal 1 *9991 |Recewer $4.75

CPF
CONTINUQUS POWER
FILTER SPIKE ARRESTOR
The Fortron CPF Filtered Electronc
Spke Protector prowdes a proCeC!ve

bamer tor
printers tetephone systems and
modems eiectronic typewnters.
audio and stereo systems and other
sensitive electronic equipment

The CPF provides protection from

dangerous elecincal spikes that can

cause anything from otious damage

{hke immediate equipment failure}to

less obwious harm that can drastically

shorten a system s life

CPF s supenor circuitty design and

SOMI CONGUCIOr technology responds

nstantty to any potentially damaging

over-voltage ensunng sale frouble

free operation

Addtionally CPF s fiteong ca,

helps eliminate troublesome and

annoying interterence general hash

created by smali motors flucrescen:

lamps_ and the ike that threaten the

nce and shorten equ pment

hfe of unprotected electrome

components

SPECIFICATIONS:

Electrical rating: 220-260 volis
(AC) 50Hz 10 Amp

Spike/RF| onnc!lon 4 500 amps
for 20m second putses

Maximum clamping voltage: 275V
diferential mode

Cat.X10088 ... . $69.95

2'4” MINI SPEAKERS

(57mm)
Cat.No. 19 10+
C10610 $1.95 $1.75

DIECAST BOXES
Drecast boxes are excellent for

RF shielding and strength

Screws are provided with each box
H1145t1 100 x50 x 25mm  § 5.95
H11452 110 x 60 x 30mm
H11463 120 x 65 x 40mm
H11461 120 x 94 x 53mm
H11462 188 x 120 x 78mm
H11464 188 x 188 x 64mm

SLOPING FRONT
INSTRUMENT CASE
Piastic with metal front pane!
avatable in two sizes
H10450 190 x 120mm  $12.95
H'0455 265« 185mm  $21.95
measurements are approximate onty

ECONOMY
19" RACK CASE

Save with this quahly rack mount
case complete with vents handles
and assembly sCrews
Tremendous value'

Dimensions 480 « 134 x 250mm

Cat H10415 $44.95

QUALITY 3mm LEDS
Cat. No.Col. 1-9 10- 100
210140 Red $0.15 $0.12 $0.10
21014* Grn $0.20 $0.15 $0.12
210143 Yia $0.20 $0.15 §0.12
210145 Ora $0.20 $0.15 $0.12

QUALITY 5mm LEDS
Cal. No.Col. 1-9 10. 100-
710750 Reg $0.10 $0.09 $0.08
21015° Grn $0.15 $0.12 $0.10
710152 Yiw $0.15 $0.12 $0.10

VEROBOARC SPECIALS

VERO 21070H
01 pich strp board
S-ze 2 5 x 3 75 inches
Normalty §7 50
SPECIAL, $4.95

VERO 21000F
01 pich strp board
Si2e 375x 17 9unches
H21000 Normally $25 00
SPECIAL. $17.95

VERO 21012H

DIP Bread board The design of this
board s suniar to that of the plugin
range of DIP Boards, exceptthat itis

provded with goid plated contacts
Tney theretore offer a cost saving in
those expenmental apphications
where a plug in tacility 1s not required
In place of contacts ndmdual
mounting pads for lerminal pins are

maowded

tnx 2 54 x 2 54mm

Hole Diameter 1 G2mm approx

H21012 Normally §27 95
SPECIAL, $17.95

TELEPHONE CURL CORD
eUS plugtoU S plug

® Replacement hand set cord

® Length 4 5 metres

Cat ¥16023 $7.95

TELECOMMUNICATION

PLUG TO 2 SOCKETS.
Ideal for modem connections

$12.95

R ——

TV INTERFERENCE
FILTER

Cuts CB'Ham signals interterence
Cat L11048 §5.95

g S

g

Cat Y16014

gTILITY BOXES

1astic Doxes wih aiuminium 1ops.
and available in four sizes Very
popular for proects and very
ecconomical’

H10101 150x90x50mm S 3.25
H10102 195x113x60mm § 4.50
H10103 130x68x43mm  § 2,75
H10105 83x54x28mm S 1,95
H10110 120x65x38mm  § 2.95
H10112 120:65x38mm  § 2.95
iMetal too}

ECONOMY
TRANSFORQAQERS .

2185 240V 6-15V 1A

Cat M12155  $995  $8.95
2156 240V 6-15V 2A

Cat M12156  $14.95 $13.95
2840240V 9V CT

Cal M12840 $5.95  $4.95

2851240V 12-6V CT 150mA
Cat M12851 8595 §550
2860 240V 15V CT 250mA

Cat M12860  $5.95  $4.95
6672 240V 15:30V 1A tapped
Cat M16672  $1495 $13.95

10W HORN SPEAKERS

White curable plastc 8 ohms
Cat C120t0 Normally $11.95

SPECIAL, ONLY $9.95

BIG MOUTH CAR ALARM

FEATURES.....

® Easy instanaton

® Automatic on off

® Loud alarm signal

® Ayto reset

® Low Prce’

SPECIFICATIONS.

Power: DC 12V battery

Current Consumption: 10mA at
12vDC

Dimensions: 139 x 165 x 136mm

Exht Detay: 60 seconds approx

Entry Delay: 12 seconds approx

Auto reset: 90 Seconds approx

$15048 ... . $39.95

PASSIVE INFRA-RED
DET%CTOR
(WP-800)

FEATURES:

® Walk test LED indicator

® Wall corner ceing mount

# Micro switch tamper proof
protection

® 24 getechon beams in 3 different
ranges

®NC sientSPST dryrelay
contact output

# Alarm auto resel approximately
3 seconds after Inggered

¢ Super:or RFI immunity protection

* Extremely low power consumphon

Agjustable mounting bracket

® Easy instaliation, casy adjustment

® Dual element sow noise high
signal to nasse ratio pyroelectnic

® Detection degree indiCator

® D C 8-16V power operating

515079 . $89.95

e
— A
DIODE SPECIALS

We have millions of diodes
in stock!

1-99 o 100 - 1000 -
iN4148 Small signai Cat 210135
3¢ 2'2¢ 2¢c
IN4004 400V 1A Cat 210107

4c 3'ac 3¢

STEREQ WIRELESS
TRANSMITTER
This umit was developed 10 aliow
portable compact disc players 10 be
used in cars by transmitting the
headphone output signal direcily in
1o your stereo FM carradio it will
alsotransmit any mono stereo signal
from any headphone output to any
FM racever
SPECIFICATIONS:
® Inpu: 3 Smm stereo phone piug
Impedance 32 ohm
® Nono stereo switch has piug
mounting chp
® FM Transmission approx
90 35MHz {Tuneable 89-91MH7)
© Range 15 metres (below 15mV m
at 100 metres)
® Power 1 SV AAA size battenies
{100 hours continuous use)
®Size 72238 x 29mm
$69.95

A16100

VIDEQ AUDIO
TRANSMITTER

A small compact unit that aliows
transm:ssion of wdeo and audo
signals (RF) 1o any TV setor VCR
w thin arange of 30 metres {100 )
simply by tuning in on Channel 11
Can be used as atransmitter for a
video camera With power on LED
onoff switch audio and video leads
and supptied with an AC adaptor

Transmission: VHF channel 11
(PAL)

Video Input: 75 ohms. 1V p-p
Audio Input: 600 ohms
Output Control: Audo-video tine
agyustmen
Power Sources: 9V battery or
power adaptor
: RCA to RCA auco lead
RCA to BNC video lead
Size: 70{W) x 85(D) x 2B(H)mm
Weight: 170 grams
A16150 $69.95



SAVINGS-+RANGE-+SERVICE

=ROD IRVING ELECTRONICS!

METEX
M-3650
MULTIMETER

20A, 3'/2 digit frequency

counter multimeter with

capacitance meter and

transistor tester.

This spectacular rugged and

compact DMM has a bright yeliow

nighimpact prastic case It features

a frequency counter {to 200kHz)

dwode ard transistor test continuity

{withbuzzer) capactance meter up

10 20 amp current measurement and

comprehensive AC DC voltage

current and resistance ranges

CHECK THESE FEATURES...

® Push-button ON OFF switch

® Audible continuity test

® Single function 30 poston easy 1o
use rotary switch for FUNCTION
and RANGE selection

® Transistor test

* Diode test

L Ouamy probes

12 High contrast LCD

ull overload protection

® Bultintiling bail

® Capacitance meter

® [nstruction manual

Q91550 ... Normally $165
Special, only $149

AUTOMATIC CABLE
STRIPPER

® Stnps cable with diameter of
116226 32mm

® Fully autormatic action Squeeze
gnp will simulataneously stnp and
etect nsuiation

® Length 180mm (7 )

T115832 $19.95

ECONOMY ROTARY
SWITCHES

Cat. No. Description Price
$13021 1 pot 212 pos $1.95 $0.95
$13022 2 pol 2-6 pos $1.95 $0.95
513033 4 pol 2-3pos $1.95 $0.95
$13035 3 pol 24 pos $1.95 $0.95

MINIATURE HOBBY VICE

© Lever operated suction grp base
for mnstant mounbng and portabiity

® Mounts on $Mooth NoN-porous.
surfaces

® Ideal for holding companents and
other smalllight obyects

Cat.T12458 ... only §5.45

LOW PROFILE
IC SOCKETS

Save a smali fortune on these "Direct
tmport” low protile IC sockets' PCB
mounting sokder 11l Dual wipe Alltin
plated phosphor bronze or berrylium
and dual wipe for rehabulity

Cai.No. Description 19 10
P10550 8pin $0.20 $0.15
P10560 14 pin $0.25 $0.20
P10565 16 pin $0.35 $0.20
P10567 18 pin $0.40 $0.30
P10568 20 pin $0.40 $0.30
P10569 22 pin $0.40 $0.30
P10570 24 pin $0.40 $0.30
P10572 28 pin $0.50 $0.40
P10575 40 pin $0.50 $0.40

GOLD INSERT
LOW PROFILE
IC SOCKETS

® Gold machined pins.

® Extremely high quaity

® Ant-wicking

o |geal for professional use or where
field service of components s
required

Cat.No. Descnpnon 1.9 10-
P10620 pn $1.20  $1.10
P10624 |4 pn $1.60 $1.50
P10626 16 pn  $1.90 $1.80
P10628 18 pn  $2.00 $180
P10630 20 pn $220 $2.00
P10632 22 pn $2.40 $2.20
P10634 24 pin $260 $2.40
P10640 28 pn $2.90 $2.60
P10644 40 pn  $3.00 $2.70

m

BRAND NEW FANS

Quality. new fans for use in power
amps computers. hotspot Cookng etc
Anywhaere you need plenty pf air
20V 458" Cat 112461 $14.95
115v 458 Cat T12463 $14.95
240V 3'22° Cat T12465 $14.95
115V 32 Cat T12467 $14.95
10« tans (mixed) only 510 each!

FAN GUARDS TO SUIT
458 car  Ti2471 $3.95
3tz cat  Tizars  $3.95

MINIATURE HEATSINK!
A greatlittle fetlow it you are short of
space Greatprcetoo because we
IMpOort duect so you save'
Dimensions 19(L) x 13{W} x 9(H)mm

CatNo 1.9 0.
H10606 $0.40 $0.35

HIGH EFFICIENCY
RADIAL FIN HEATSINK
Black anodised with a thick base
plate. this radial in heatsink can
dissipate |al§e amounts of heat for

1

NRERRRRRE

WIRE WRAP
IC SOCKETS

These quality 3 level wire wrap
sockets are tin-plated phosphor
bronze

Cat.No.

Description 1.9 10.
$1.

P10579 8 pin 50 $1.40
P10580 14 pn  $1.85 $1.70
P10585 16 pin  $1.95 $1.80
P10587 18 pn  $1.95 $1.80
P10590 20 pin  $2.95 $2.70
P10592 22 pin  $295 $2.70
P10594 24 pn  $3.95 $3.50
P10596 28 pin  $3.95 $3.50
P10598 40 pin $4.95 $4.50

TEXTOOL SOCKETS

P17016 16 pin $14.95
P17024 24 pin $18.50
P17028 28 pin $24.95
P17040 40 i $29.50
L}
|
|
!
p—

BREADBOARDS
Cat. No. Descanption Price
P11000 100 Holes $ 275
P11005 640 Holes $10.75

P11007 640+ 100 Holes $14.95
P11009 640+ 200 Holes $17.50
P11010 1280+ 100 Holes $26.95
P11011 1280+ 300 Holes $32.50
P11012 1280+ 400 Holes $39.95
P11015 1920 + 500 Holes $59.95
P11018 2560 « 700 Holes $69.95

Designea by Rod Ir'vmg

H10520 105 x 30mm S 3.50
H10525 105 x 75mm $4.95
H10529 106x 100mm  § 5.50
H10534 106 x 140mm  § 7.90
H10535 105« 150mm  § 8.90
H10538 105 x 170mm  §$ 9.95
H10542 105x 195mm  $10.95
H10543 105x 200mm  $10.95
H10546 105 x 225mm  $11.95
H10549 106 x 300mm  $12.95
H10560 105 x600mm  $26.95

RECHARGEABLE 12V
GELL BATTERIES

Leakproof andin 3 converuent
sizes, these long service life
battenes are \Geal for burguiar
systems, emergency hghting or as a
computer backup power supply
Ideal for many power needs

Cat §15029 12v 12 AH $17.50
Cat S15031 12v 26 AH $32.50
Cal $15033 12V 4 5 AH $39.50

REGULAR S
SOLDER SUCKER
& Light weight
# Sturdy construchon
® Easy 1o remove tip
® Excellen! value for money!
Cat T11271 $11.95

ANTISTATIC
SOLDER SUCKER
# Light weight
® Sturdy construction
® Easy lo remove tip
@ Excelienl value for money!
Cat T11281 $13.95

“NO BRAND" DISKS!!
Now you can buy absolute top quality
drsks that are aiso the cheapest in
Austraha! They aven come with a
§ year quarantee' So why pay
2-3umes ihe price for the same
quality?

Packs ol 10 D'S D D without boxes
of brandname just therr white paper
jacket ana ndex labels

{514 disks Includes wnte protects)

514" “NO BRAND" DISKS
DOUBLE SIDEDDOUBLE DENSITY
*0- DISKS 100 - DISKS 1000« DISKS
$9-00** $8-50°" $8-00™*
IALL PRICES PER 10 DISKS)

312" "NO BRAND" DISKS
DOUBLE SIDED DOUBLE DENSITY
*0- DISKS 100+ DISKS * 000 - DISKS
s27 $26 $24

{ALL PRICES PER 10 DISKS)

WELLER WTCPN

SOLDERING STATION

The WTCPN Features

® Power Unit 240 V AC

® Temperature controlied iron,
24VAC

® Flexible sihcon lead tor ease of

use
® Can be left on without fear of
damaged tips'
The best 1s always worth having
Cat T12500 RR.P.$149
SPECIAL, ONLY 5129

ADCOLA SOLDERING
IRONS

These are professional quality
precision soldenng tools. similar 1o
those used by the Australian Military
Senaces and industry for the
manutacture. reparr and rework of
advanced electronic crrcunts and
other scientific equipment

ADCOLA RS30 12 WATT
®3mmtp

® 240V operation

® 3 months wafranty

® Safety Standards Approved

Cat 112625 Normalty $36 00
Special, only $32.00

ADCOLA RSS50 16 WATT
® Smm lp

® 240V operation

® 3 months warranty

® Safety Standards Approved

Cal T12630 Normally $36 50
Special, only $32.50

ADCOLA RS60 21 WATT

# 6 5m

® 240V opgvahon

® 3 months warranty

® Safety Standards Approved

Cat T12635 Normally $39 50
Special, only $35.50

¢

i
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PC BOARD HOLDER

Better than an extra pair of hands'
A must for all PCB work
Cat T12444 $9.95

UV EPROM ERASER
Erase your EPROMs quickly and
safely This umitis the cost effective
SOlution to your problems It wall
erase up 10 9 x 24 pin devices in
complete satety. in about 40 minutes
(less for less chips)

Features include

® Chip drawer has conductive foam

pad

® Mains powered

® High UV intensity a1 chip surface
ensures EPROMs are thoroughty
erased

® Engineered 1o prevent UV
exposure

® Dimensions 217 x 80 x 68mm

WITHOUT TIMER
Cat X14950 Normally $119
Special, $99
WITH BUILT-IN TIMER

Cat X14955
Special, s119

ADCOLA E024
SOLDER SYSTEM

The E024 15 a top qually Austrahan
made soldenng station suitable for
use with either the Adcola CT-6.CT-7
wons or desoldenng pencit The EQ24
features a continuosty adluslable
lemgcralura range from 200°C to
00°C The E024 s electronic
temperature control circuil monitors
the temperature elgment in each of
the irons allowing it to mamntain a
constant lcmpeva!uve 10 within an
increcole +  5°C of the temperature
dial sefting on the front panet
Power 10 the wons s viaa  2ero
crossing” controtier The power to
the rons 1s switchedon off ata
point on the AC power supply where
the voltage passes through zero
Hazardous spikes caused by
commutated AC are avoided using
this technique
Mains spikes are virtually elimnated
by an electrostatic shield wound
between the primary and secondry of
the power transformer an impontant
sategaurd for easity damaged MOS
devices To further salegaurd
sensitive components. an auxihary
ground lead earths the equipment 10
be soldered 1o the same level as the
soider station hmiting the etfective
tp EMF 10 approximatedy 10mV (Well
below the damage level for MOS
devices} It static controlis \mportant
the E024 unit 1s an excellent choice

E024 Base Station with:

CT7 Iron.
Cat T12570 $165

Base Station with:
CT7 Iron & Desoldering Tool
Cat.T12580 $220

FREE STANDING, FOLD
UP MAGNIFIER
An “hands tree”

ecconomecally pnced
magnitier, lets you take care of all
those tncky fine detailed jobs so
often encountered in electronics. or
any of many other practical uses

such as home, work, hobtres etc
Cat T10020 Normally $14.95
SPECIAL, ONLY $12.95

KEY SWITCHES
1.9
Cal $12500

Normally S7 95
Sd 95ea Sd 25ea $3. 95ea

SURGE BUSTER!

6 PROTECTED POWER OUTLETS!
Protect your vatuable electronic
equipment from damaging power
surges ldeal lor protecting personat
computers, wdeo equipment colour
TVs. amplitiers tuners graphic
equabsers CD players etc
SPECIFICATIONS:
Electncal rauing 240V AC, 50Hz 10A
Comphes with Austrahan Standards

Approval number N10084
3 x Metal Oxide Vanistors {MOV)
Surge Spike Rahng (each MOV)

4500 amps {8x 20us)
Energy Absorbbon Factor each MOV

75 oules (10 x 1000us)
Maximum Clamping Voltage

each MOV 710 voits at 50 amps
Response ime Less than 25

Nanoseconds
X10086

Normally $69.95

Iintroductory price $47.95

Rod Irving Electronics
MELBOURNE 48 A Beckett St
Phone {03) 663 6151
NORTHCOTE 425 High St

Phone (03) 439 8866

CLAYTON 56 Renver Rd

Phone (03) 543 7877

MAIL ORDER

Local Orders (03) 543 7877
Intersiate Orders (008) 335757
All inquines (03) 543 7877

CORRESPONDENCE

P O Box 620 CLAYTON 3168
Teiex AA 151938

Fax (03)543 2648

MAIL ORDER HOTUINE
oos 335757
OLL FREE)

(STRI 7.5 ORDERS ONLY}

LOCAL ORDERS

& INQUIRIES

(03) 543 7877
POSTAgGE RATES

The above postage rates a
basic postage only Road Freight,
bulky and !ugnlo items wili be
charged at ditferent rates.

All salcs tax exempl orders and
wholssale inquinies 10
RITRONICS WNOLESALE

56 Renver Rd. Cla

Ph (03) 543 2!66(3 lmu‘

€ reory and omissons excepted
Prcrs and spacicatens bt v
Lhange




The US defence department is
giving a boost to the search for
practical applications for super-
conductivity, and will fund 20
teams to participate in its high-
temperature  superdonductivity

program.
The program. sponsored by
the Defense Advanced Re-

scarch Projects Agency and the
Office of Naval Research. will
concentrate on the processes to
manufacture superconductor
materials as much as the devel-
opment of new superconduct-
ing devices.

Total funding for the first
year is approximately (US)$15
million, with individual con-
tracts for the vear ranging from
$100.000 to $2 million.

The three arcas of emphasis

Pentagon Funds Super-
conductivity Research

will be:
® To dcvelop the processes

to fabricate  superconductive
materials in general shapes and
sizes for engineering purposes.

® To devise controls for the

manufacturing  processes  to
permit high-quality mass
production.

® To develop new supercon-
ducting devices.

Potential — military
tions for high
superconductive materials
range  from  bearings  and
motors to gyrotrons and free-
clectron lasers. They may also
be used for microwave/millime-
terwave sensors, and to con-
nect logic and memory chips in
computers.

applica-
temperature

Alligator Analogue

Agreement has been reached by
six organisations from five mem-
ber countries of the OECD Nu-
clear Encrgy Agency (NEA) to
start an international research
project. called the International
Alligator Rivers Analogue Proj-
cct.

The  research  will involve
studying the geochemical and
hvdrogeological processes acting
upon the Koongarra uranium
ore deposit in the Alligator
Rivers region of the NT. which
may resemble those processes
acting upon a high-level radioac-
tive waste disposal facility.

The project will be managed
by the Australian Nuclear Sci-
ence and Technology Organisa-
tion (ANSTO).

At present the participants
arec ANSTO. the Japan Atomic
Energy Rescarch Institute. the
Swedish Nuclear Power Inspec-
torate. the Inspectorate  of
Pollution of the British Depart-
ment of the Environment. the
US Nuclear Regulatory Com-
mission and. as an associate par-
ticipant. the Power Reactor and
Nuclear Fuel Development Cor-
poration of Japan.

Radiant Shoes

The United States imports
roughly (US)$3.5 billion more
in lcather goods each year than
it exports. And while imbal-
ances in semi-conductors and
automobiles dominate  trade
talks and inspire legislation. the
lcather deficit concerns many.

One of those is Frank Schol-
nick, a rescarch chemist at the
US Department of Agricul-
turc’'s Eastern Regional Re-
scarch Center in Philadelphia.
By irradiating hides with short
ultraviolet bursts of radiation
that improve finished lcather.
the USDA hopes to boost the
quality of domestic Icather
products. While the process has
not yet rcached the commercial
production stage. several com-
panies are interested, Scholnick
said.

One motivation for Schol-
nick’s team to modernize
lcather tanning and  curing
techniques stems from federal
restrictions on pollution. Strict
regulations  contribute  addi-
tional cost to the production of
domestic leathers . while con-
trols in some other countries
are far less stringent. and
therefore less costly.

The leather-finishing process
Scholrick is studying at the
Agriculture Department’s East-
ern Regional Research Center.
he says. does the job more
quickly and cleanly than con-
ventional methods. A picce of

leather rides a 10-foot long
conveyor belt moving at 22 to
30 feet (7 to 9 meters) per
minute. An acrylic film is
spraycd onto the leather, which
is immediately exposed to a
few seconds of 210- to 400-
nanometer ultraviolet rays or
160- to 200-kilovolt eclectron-
bcams. The radiation seals and
strengthens the film by induct-
ing the acrylic molecules to
form hcavier, stronger polymer
chains.

Because the process takes
only a few minutes, against the
several hours needed for con-
ventional hot-air drying ovens,
it cuts down cnergy consump-
tion substantially — by 60 per
cent for ultraviolet trcaments
and 84 per cent for electron-
beam techniques. .

Furthermore, because no sol-
vents are required, such radia-
tion curing and tanning is also
cleaner  than  conventional
methods. Chemical  solvents,
when heated. evaporate and
cause pollution; radiation fin-
ishing  releases  no  solvent
vapors.

Even  better.  Agriculture
Department  scientists  say,
radiation-cured leather has its
own esthetic qualities.
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The Hot Seat

In these days of high crime
rates, few are more vulnerable
to criminals than cabbies.
Strapped in their cars, some-
times with windows closed,
they are vitually shut off from
help should they be threatened
by a robbery.

Yair Tanami, an Israeli,
recently applied to patent a
protection system for cab
drivers. It delivers an immobi-
lizing 60.000-volt shock to the
threatening  passenger’s  rear
end that will hopefully causc
him to drop his weapon.
Tanami says the dose is enough
to disable temporarily, but not
to causc scrious injury.

To prevent unintentional
zappings. the system operates
in two steps: when a suspicious
looking person enters the taxi,
the driver can step on a foot
switch to ready the discharge

clectrodes  worked into the
passenger-seat  upholstery and
connected to the car’s battery
and a high-voliage generator. If
the suspicions are confirmed,
the cabbie presses a second
foot switch that sends the
pulsed current to the electrodes
and momentarily paralyzes the
troublemaker.

In New York City. the police
department recently instituted
random checks of cabs at night
in an attempt to curb rising cab
crime. The city’s Taxi and
Limousine Commission, how-
ever, looked at the device and
decided it would be unlawful.
Indeed, one cab driver voiced
concern that the shock might
kill someone with a heart
condition. Then, he said, the
cab driver would become the
threat instead of the victim.

DRIVING LICENCE
PERMIB DE CONDUIRE

Swedish ID card

Swedish security

Besam  of Sweden  recently
demonstrated its new four-wing,
one or two-way, revolving se-
curity entrance door. The door
system is said to feature micro-
processor-based electronic cir-
cuitry to enable various security
functions to be performed simul-
tancously. A sccurity entrance
system with a ceiling detector
which senses the presence of
pedestrian traffic. or floor mats,

limit passage to individuals with
proper clearance.

In operation the pedestrian
approaches the revolving en-
trance. Rotation begins by card
rcader or push button activation
and authorised traffic passes
through the entrance. If an
unauthorised person attempts to
go through the door then the
system detects their presence
and stops the door rotation.

Bad Art Contest

An American graphics design
company is sponsoring a “‘Bad
Art” contest to call attention to
what the firm perceives as a
lack of design standards in the
clectronic publishing industry.
The *“winning” entries will be

hung in the firm’s Hall of
Shame.
Bruce Ryon, president of

Design Access, said the contest
was inspired by a recent flood
of “graphically atrocious” ads
created with EP systems.

“The more hapless efforts
. of aesthetically impaired
desktop publishing . . . should
be preserved for posterity, like
TV  bloopers, man-bites-dog
headlines, or those carly films
of airplanes that never got off
the ground,” Ryon said.

The contest is open to any-
one, but all entries must have
been fully or partially produced
using computer-based graphics
design and EP systems, includ-
ing electronic typesetting

cquipment, he said.

Prizes will be “‘awarded” for
the most confusing document,
the highest number of graphics
elements in a single design, the
worst layout, and the worst use
of colour, fonts, and clip art. At
the whim of the judges, ad-hoc
prizes may also be awarded.

“We want to encourage peo-
ple to send in anything they
think is truly awful,” Ryon
said.

Generally, the prizes will go
to those who submit the win-
ning entries, unless the origina-
tors are judged to be more
deserving.

The grand prize will be a
copy of a graphic design pro-
gram and a complimentary
“makeover”. Books on graphic
design, magazine subscriptions,
and other prizes will also be
presented.

Appropriately enough
contest opens on April 1.

the

CAD/CAM to AMTE

The Victorian CAD/CAM Cen-
tre has changed its name to the
Advanced Manufacturing Tech-
nology Centre Lid (AMTEC),
reflecting the planned expan-
sion of the centre’s extensive
CADI/CAM facilities into a full-

scale, flexible manufacturing
demonstration facility.
AMTEC — a non-profit

company funded by the Victo-
rian Government and run by a
board  with  representatives
from cmployers, unions and
the government — offers inde-
pendent consulting services to
Victorian manufacturers on the
application of advanced tech-
nology to the manufacturing
process.

The first stage of AMTEC's
flexible manufacturing demon-
stration cell will comprise a
four-axis Farley profiling cen-

tre, both served by a Machine
Dynamics gantry robot. The
cell will be controlied by micro-
computer, and AMTEC aims
to use Manufacturing Automa-
tion Protocol (MAP) as the
communication language.

Stages two and three involve
a die-casting facility and exten-
sion of its automated assembley
capabilities.  including robot
welding.

AMTEC’s general manager,
Mr John Cummings.said the
centre  welcomed  approaches
from  manufacturers  which
wanted to use the cell facilities
for product and production
development.

The centre would work with
companies on all aspects of a
project, from design through to
small  batch production, he
said.

Errata

A mistake has been made in the circuit for the ten pin bowling
game (feed forward ETI Nov. 87). The output from the
monostable ICIb must be capacitively coupled 1o all the reset

lines.
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The  Briush  clectronics  com-
pany Plesscy has developed a
method of checking whether an
integrated  circuit is  working
correctly. The software  pack-
age 1s called SHADE. SHADE
can calculate all the ways in
which the circuit could fail, and
store the information until re-
quired.

The ICs self test capability is
activated by asserting a single
pin input. A test signal comes
back and is compared with a
SHADE gencerated test vector.
In the event of a failure.
SHADE can pinpoint the posi-
tion of the failure.

William Gosling. the techni-
cal dircctor of Plessey.  savs
that the sclf-test chips are 5 per
cent slower and 20 per cent
bigger than their conventional
counterparts. Bigger chips need
more silicon and so cost more.

But because the chips test
themselves, there s no need
for conventional testing equip-
ment  (costing 320 million to
$30 million) at the end of every
production linc. The advantage
and disadvantages balance out.
Plessey began developing the

Tstiy Chips

four

SHADE package vears
ago to try to speed up the de-
sign of custom chips or ASICs.
and to make them cheaper. At
the same time, Gosling claims.
the company carricd out a
study that showed that testing
chips by conventional tech-
niques would be so difficult
with the very complex chips of
the future that it would take
the useful lifetime of the chip
to do it.

Plessey claims the chips can
test themselves for faults in 0.6
seconds. These tests. according
to Plessey. are far more ex-
haustive than checks currently
carried out at the end of chip
production lines. They also
mean that the chip can be
tested as trequently as needed.
and is out of usc only very
brictly.

Plessecy  and  the  British
Ministry of Defence are carry-
ing out final tests of sclf-testing
chips. Next. Plessey will look
tfor a partner to provide a back-
up source of the technology for
its customers, by licensing a
chip manufacturer. or a soft-
ware company.

Bottom Buoyant

There is growing evidence that
Australian industry is becoming
more internationally  competi-
tive and cxport orientated. says
Industry,  Technology  and
Commerce minister John But-
ton.

Releasing a  report  called
Australian Industry — new di-
rections he said. “The report is
designed to provide a wide
audience at home and abroad
with a better understanding of
how Australia’s industrial capa-
bility is progressing.” Senator
Button said.

The report claims to be a re-
view of how the environment
has changed to make Austra-
lian industry more competitive
and how Australian industry is
responding to this new com-
petitiveness.  rather  than  a
White Paper on the Govern-
ment’s objectives and policics.

According to the report, key
features of the improved com-
petitive situation are:
® the depreciation of the Aus-

dustrial disputes (although the
recport  notes the need for
greater  co-operation and  im-
proved performance in  this
arca);

® the major reductions in tariff
protection and exposure of
Australian industry to world
trade; and

® the better targeting and utili-
sation of Australia’s well de-
veloped research  capacity  to
the needs of industry.

The report examines the re-
sponsc of Australian industry
to the improved environment
of the national level and at the
firm level.

Reference is made in the re-
port to ncarly 300 companies
and the contribution they have
made to the ‘new directions’
being achicved by Australian
industry. These companies are
spread over a wide range. of in-
dustrics. They have achieved
real progress with respect to
technology and product devel-
opment, exporting, cost reduc-

tralian  dollar by one-third | tion, management or some
against  the trade  weighted | other aspect of improved per-
index; formance.

® the decline in real unit la- A copy is available from
bour costs; DITAC in Canberra.

® the marked reduction in in-

Tax Guide

The  Industry  Rescarch  and | concession.

Development Board has “The publication of the

released the first in a series of
“R&D Tax Concession Guide-
lines™ to promote better under-
standing of the concession and
to increase Australian busincss
investmient in R&D.

The guidelines are written in
casy-to-understand language
and. In most cascs. are one-
page fact sheets. The initial set
of five guidelines addresses the
issucs of eligibility. registration
and the project basis on which
claims should be sustantiated.

The Board's Chairman. Mr
Bill Kricker. said the guidelines
were essential reading for com-
panies which were undertaking
R&D activities  and  which
should be considering using the

guidelines is a further step in
the  Government’'s moves  to
promote understanding of the
concession and to increase, o a
level at least  equivalent to
other  developed  countrics,
Australian business investment
in R&D." Mr Kricker said.

The guidelines are being cir-
culated to companies which
have registered for the conces-
sion. tax advisors, rclevant pro-
fessional associations, and vari-
ous other service agencics.

The guidelines are available
from offices of the Department
of Industry. Technology and
Commerce in Canberra on 008-
026121, or from its offices in
cach State.
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIF1 SYSTEM!

By directly importing and a more technically onentated
organisation. ROD IRVING ELECTRONICS can bring you these
products at lower prices than their competitors. Enjoy the many
other advantages of RIE Senes 5000 kits such as “Superb Finish”
front panels at no extra cost. top quality components supplied
throughout. Over 1.500 sold!

For those who haven't the time and want a quality hi-fi. we also
sell the Senes 5000 kits assembied and tested.

OWER AMPLIFIER

WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS"
SERIES 5000 POWER AMB! 1o i2C,

® 1% Metal Film reciciosg ONLY 5399

5
sPECIA . ONL

w
ww cLeCTRONICS and s being supphied 1o other kit

suppliers.

SPECIFICATIONS: 150 W RMS into 4 ochms g)er channel)
POWER AMPLIFIER: 100W RMS into 8 ohms { « Supply)
FREQUENCY RESPONSE: 8Hzto 20Hz +0 04 08 2 8Hz 10 65KHZ
+0=3d8 NOTE These hg res are determined solely by passive filters
INPUT SENSITIVITY: 1 V RMS for 100W ouput

HUM: 100 dB beiow full output {fiat)

NOISE: 116 dB betow full output (flat. 20KHz bandwicthy

2nd HARMONIC DISTORTION: -0 001% at 1 KHz (0 0007 on Protolypes)
at 100Wouputusing a + 56V SUPPLY rated at 4A continues -0 0003° for all
frequencies less than 10KHz and all powers beiow clipping

‘(I’OTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion
see above)

INT:dRMODULATION DISTORTION: 0 003% at 100W [50HZz and 7KHz
mixed 4 1

STABILITY: Unconditional

Cat. K44771

$449
Assembled and tested $599
packing and post $10

m

PREAMPLIFIER
THE ADVANTAGES OF BUYING A
"ROD IRVING ELECTRONICS” SEBI20m

=-weve inat dollar for
TooerClal unit avallable that sounds as

)
SPECIFICATIONS:
FREQUENCY RESPONSE: Hgh-tevel input 15Hz 130KHz 0 1dB
Low:Level input-conforms 1o RIAA equalsation - 0 208
DISTORTION: 1KHZ -0 003% on all nputs [imit of resolution on Mmeasunng
equipment due 10 noise kmitation)
S/N NOISE: High-Level nput master full with respect to 300mV input signal at
full output (1 2V):9208 flat -100dB A-weighted MM input master full, with
respect to tull output (1 2V) 31 S mV input S00hms source resistance connected
-860B 11a/92dB A-weighted MC input. master 1ull. with respect to full output
(1 2V) and 200uV input signal -71dB flat - 7508 A-weighted

$399

Cat. K44791 .
" Assembied and tested $699
packing and postage $10

THIRD OCTAVE
speagzgllo\nls,nlc EQUALIZER
BANDS: 7R Ra-22 = 09

CIAL, ONLY $2

i SAVE 30

1 unit: 5239
2 units: $429
packing and postage $10

SERIES 4000

y $549
8 Speakors with Crossovors . s795
Speaker Cabinet Kit (complete) $395
(Please specity cabinet to suit 7" or 8~
mid range wooler)
Crossover Kits .
Complete kit of parts (speakevs
crossovers, screws, Innerband
boxes.) g ... $1,095
Assembled, tested and ready to
hook up to your system ... $1,295
(Approximately 4 weeks dellvory)

wai. n44530 .

$295

Errors and Ommuissions Excepted

008 335757 TOLL FREE MAILORDER HOT

30V/1 AFULLY
PROTECTED POWER
SUPPLY
The last power supply we did was.
the phenomenally poputar ETI-131
This low cost supply features tull
protechion, output vanaton from OV
to 30V and selectabie current hmi
Both votatage and current metenng
15 pronded (ETtDec 83} ETI 162
Cat K41620 Normatly $73 50
SPECIAL. §63.50

ZEN ER TESTER
mp'e low cost add-on for your
mulbmcler This checks zeners and
reads out the zener voilage directly
N your muttimeter Itcan atso check
LEDs and ordinary diodes
(ETIMay 83) ETI 164

Cat K41630 $11.95

BIPOLAR PROM
PROGRAMMER KIT

Every digital workshop should have
one' Can be used to program the
popular tusible-hnk PR?)?JS like the
745188 288 82523 & 825123 otc
{ETIJune 83 ETI 688

Cat K46880 $69.95

SERIES 4000

TEREQ PREAMP

his ligh pertormance projects
designed to complement ETI's
60 watt low distortion amplifier
module and forms part of acomplete
sterco system. the “Series 4000
project (ETI1471)
(Top Projects Vol 6)

Cat K44710 $59.95

GENERAL PURPOSE
PREAMPLIFIER

A general purpose stereo
preamplifier using a single LM3821C
which €an be tadored for use with
magnelic pickups laoe vecofdcrs ot
mrophones ? régr
components (ETI445)(ETI JuIy 76)

Cat K44490 $9.95

AMP TESTER

9P Ilmp Fage« which could

save you hours in agon:sing whether

that old op amp thats been sittng in

the draw for the last year

(ETI Apn! 85, ET1183)

Cat K41830 Normaity $26 50
SPECIAL, $21.50

150W MOSFET POWER
AMPLIF|
Here's a hygl powev general
purpose 150W Mosfet Power Amp

Module!' Suitable for guntar and P A
applications and employing rugged
reliable Mosfets i the output stage
(ET1499) (ETt March 82)

$97.50

Cat K44990
$49 50

(Heatsink not included)
NE FOR CREDVE/CUk&

plus transtormer

1W AUDIO AMPLIFIER
low-Cost general-purpose.t watt

audlo ampimev suitable for

INCIeasing your computers audio

level etc (EA Nov 84)

Cat $9.95

%

EA AM STEREO
DECODER
stereo 1s now broadcast in

Aus'ralia on an expenmental basis

This agd-on decoder works with the

Motorola C-OUAM system

(EA Oct 84) 84MS10

Cat 84100 Normaity $26 95
SPECIAL, $16.95

2

PLAYMASTER 300 WATT
A MPLIFIER
h:s module will deliver up to 200
nam into an 8 ohm lvad and up to
300 watts into a 4 ohm load
Comprehensive protectian is
inCluded and a printer crcuit board
brnings 1t aif together in a rugged
#asy-t10-buikd module It can be built
n edher fully-complemetary or
quas—-complementary versions so
outpui transistor shortages should
be no problem at all
(BOPAG) (EA Juty 80)
Cat K80060 Normally $109
SPECIAL, ONLY $99
{Heatsink not inciuded)

ELECTRIC FENCE
ONTROLLER

astore discphine {0 the farm or
akorment withth's new elecine fence
controtier It features h.gher output
pawer and lower current drain than
the previous design for use in rural

areas

(EA Dec 85 BSef11)

Cai K85110 Normally $49 95
SPECIAL, $45.95

S50V SA LABOFIATORY
POWE SUPPLY

ew swatchmode supply can detrver
anywherc from three to 50V DC and
currents of SA at 35V or lower
Heghly ettient design
(Ea May June 83} 83PS5

Cat K83050 $199

50 W AMPLIFIER

MODULE (ETI 480)
Cat K44880 Normatly $31 B0

SPECIAL. $24.95
[Heatsink optional extra)
100 W AMPLIFIER
MODULE (ET! 480)
Cal K44801 Normally $34 80
SPECIAL, $26.95
xra

Heatsn

o e -

LOW BATTERY
VOLTAGE INDICATOR

ng your battenes are about o
gwo up ON you could save many an
embarrassing situaton This smp e
low cost project will give your earty
warning of power talure and makes
a handy beginner s project
{ETI280. March 85)

Cat K42800 $9.95

MICROBEE SERIAL-TO-
PARALLEL INTERFACE

Most microcomputers worth

owning have an RS232 connector
of port through which senat
commumications {Input output) 15
conducted Itis a convention that for
histing on a prntee the BASIC LLIST
or LPRINT command assumes a
printer 1s connected to the R§232
port Problemis seral intertace
pnnters are more expensive than
parallel Centronics interface
printers  Save money by buikding
this intertace (ET1Jan 84)ETI67S

CatK46750 Normaily 29 50
SPECIAL, $29.50

CRYSTAL CONTROLLED
TV PATTERN GENERATOR
Anyone wishing to obtain the
maximum pertormance trom a colour
TV reciever needs a pattern
generaior Why not build this superd
unt which provides five separate
patterns, dot, crosshatch checker
boarg grey scale and white raster?
RIE kit includes a large
ype case'
(80pg6 EA June 80)

RADIOTELETYPE
CONVERTER FOR THE
MICROBEE

Have yoUr computer pnnt the tatest
news from the internatonal
shortwave news service Just hook
up this project between your short
wave recetvers audio output and the
MicroBee parallel port A simple bit
of software does the decoding

Can be hooked up 10 other
computers 0o (ETI Apr 83)

Cal K47330 $19.95

M1ISICOLOUR IV T
e o 00

d U — v

MBSICOLOR \%

xcterment 1o parties, card
nights and discos with EAs.
Musicolor IV hight show This s the
latest in the tamous line of
musicolors and it ofters features
such as four chaniel * color organ
plus four channel ight chaser. tront
panei LED display. internal
microphone, single sensitnaty
control plus opto-coupled switching
for increased sate

(EA Aug '81) 81MC8

Ca1 81080 $114.95

MULTI SECTOR
ALARM STATION
Protect your home and possessions
from burglars with ths up to the
munute burglar alarm system fts
easy 1o burld. costs less than
equivalent commercial units and
features eight seperate inputs.
individual sector control battery
back up and sell-test facility
Specifications:
® Exyht sectors with LED status
nchication
Two delayed entry sectors
Vanable exit. entry and alarm
hime settings entry delay vanable
between 10 and 75 seconds. exit
delay vanabie between S and 45
seconds. alarm tme vanable
between 1 and 15 minutes
Resistive loop sensing suits
both normally open and normatty
close alarm sensors
Battery back-up with in-built
charger arcuit
Built-in siren driver
The RIE kit Includes a superb
printed and prepunched metal
case and inside metal work, plus
& gell battery! Unbeatable VALUE!
KB85901 without barniery backup 3334
SPECIAL, $115
K85900 complete lut
SPECIAL, $129

TRANSISTOR TESTER
Have you ever desoldered a suspect
transistor only to hnd that it checks
OK? Trcuble- shooting exercises are
often lindered by this type of false
alarm. but many of them could be
avoxded with an “in-circuit
component tester such as the EA
Handy Tester (EA Sept 83)837T8
Cat K83080 Normally $18 95

SPECIAL, $15.95

5 d
Rod Irving Electronics
48 A Beckett St, MELBOURNE
Phone (03) 663 6151

425 High St, NORTHCOTE

Phone {03) 489 8866

Mail Orcer and Correspondence
PO Box 620 CLAYTON 3168
Telex AA 151938

Fax (03)543 2648

MAIL ORDER HOTLINE
008 335757
[TOLL FREE)

{STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
(03) 543 7877

POSTAGE RATES
$1 S99

$10 S2499

$25 $4999

$500 plus

The above postage rates ace for
basic posiage only Road Freight.
bulky and fragile items will be
charged at different rates

All salas tax exempt orders and
wholesaie inquiries to
RITROMICS WHOLESALE,

56 Renver Rd, Clayton

Ph (03) 543 2166 (3 Hines)
Errors, whd amees




Top 100

The Top 100 clectronies com-
panics in Australia generated

clectronics revenues of  $3092
million during 198687, with the
top 10 accounting tor 70 of
these sales.

A report just released by
Llectronics  Market  Rescarch
Group. a division of Thomson
publishers, lists the Top 100
clectronies  companies.  from
AWA in Number | spot with
clectronics sales ot $387.9 mil-
lion. to a group of small com-
panies  that  share  final  spot
with sales of $3 million cach.

The  Top 100 Electronies
Companies report covers coms-
munications,  components,  in-
strumentation and systems sup-
pliers. but excludes computer
companics  that  gencerate the
majority of their revenue from
office automation’data process-
ing markets. (eg: IBM. Wang,
Apple).

The  report identifies  the
overseas  owned  communica-
tions  manufacturers  as  the

dominant force in the Austra-
lian clectronies industry. Com-
panics like STC. NEC. Erics-
son. Siemens and GEC posted
clectronics sales that were 10 to
20 tmes bigger than the aver-
age turnover of most so-called
large  Ausiralian owned  clec-
tronies manufacturers and  dis-
tributors.

Companies that are wholly
Australian  owned  make  up
about 637 of the Top 100, but
it s the overseas owned busi-
nesses that dominate in terms
of dollars. In the Top 10, only
two - companies  are  locally
owned. AWA, and the Num-
ber 10 company. IGL Electron-
tes with sales of $79 million
(IGL is a new  company,
spawned by Anitech).

Small Gomputer Moves

Vandata is & new business that
opened in the Midway Arcade.
Ringwood. Vic in July 1987, 10
design and  manufacture  soft-
ware and hardware for very
small computers (often called
controllers).  The  engineering
proprictor. Eddic Vanda. who
previously operated out of his
home. has made the move be-
cause of increasing business.
Vandata has alrecady com-
pleted a number of projects
since last July. Among these
was the provision of the soft-
ware to run cach of the 26 Ad-
vise traffic controllers recently
installed  along  Canterbury

Road. Syvdney. (These  signs
were made by Mach Systems for
the RTA and CSIRO). Vvan-
data was also subcontracted to
design the hardware and soft-
warc for the digital control of a
Fail Proof anti theft car svstem.
A current project involves the
provision of softwarc for a
chemical dosing system for a
major chemical company.

Eddic Vanda was a radio en-
gincer with the Royal Austra-
lian Air Force for twenty years
until January. 1987. He then
became R & D manager for
Mach System until he started
his own business.

Probe Measures

Fastest Pulses

Circuit designers aiming to op-
timize circuit speeds are taking
their first direct look inside ni-
croclectronic devices at clectri-
cal pulses that last less than a
picosecond.

This is made possible by an
clectro-optic technique  in-
vented and recently perfected
by AT&T Bell Laboratorices re-
scarcher Janis Valdmanis. who
has  just  received  the 1988
Adolph Lomb Medal from the
Optical Society of America for
this work.

The new system permits de-
signers to measure signals with
a resolution of less than 0.3
picoseconds — two orders of
magnitude faster than conven-
tional clectronic measurement
systems. Measurements can be
taken on any kind of circuit
material  —  silicon.  gallium
arsenide. ceramic or hybrids —
without requiring a specialised
circuit design to accommodate

testing.
The  svstem can measure
clectrical  signals 100 times

faster than those in the 10-giga-
hertz range seen by sampling
oscilloscopes. the most com-
mon technique for measuring

fast clectrical pulses today.

The key clement in the in-
strument is a tiny clectro-optic
crystal made of lithium tanta-
late that has been honed at the
tp to a point just 4 microns
across. Using a high resolution
microscope. the crystal can be
brought down ncar any point
on an integrated circuit 1o
sense  local  clectric  fields
around the conductors and on-
chip connections. These fields.,
which  correspond 1o voltage
vartations  on the conducting
lines of the circuit. change the
optical propertics of the crys-
tal. This change. in turn. is
mecasured by shining subpico-
second laser pulses through the
crystal and  measuring  their
change in intensity.

A scientist looking  through
the microscope can train the
clectro-optic tip and the micro-
sized spot of laser light onto
virtually any point of the circuit
desired.  gaining an  electrical
“window™ into a world of fea-
tures Just microns wide.

Alrcady. developers of inte-
grated circuits and microwave
structures at AT&T are making
use of this new technique.
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Buy at least 2 Babani Best Sellers and receive
“Fun and Games with Your Electronic

Calculator” ABSOLUTELY FREE!

AUDIO AMPLIFIER FAULT-FINDING CHART

C.A. Miller BP120
A very useful fold-out chart which will guide amost anyone
in tracking down faults in audio amplifiers, systematically
and quickly. Includes detailed notes. $4.00

HOW TO DESIGN ELECTRONIC PROJECTS

R. A. Penfold BPO127
The aim of this book is to help the reader to put together
projects from standard circuit books with a minimum of trial
and error, but without resorting to any advanced mathematics.
Hints on designing circuit blocks to meet your special
requirements where no “stock” design is available are also
provided. 128 pages $9.00

IC 555 PROJECTS

E. A. Parr BP0044
Every so often a device appears that is so useful that one
wonders how life went on before without it. The 555 timer is
such a device. Included in this book are basic and general
circuits, motorcar and model railway circuits, alarms and
noice-makers as well as a section on 566. 568 and 569
timers. 176 pages $9.50

RADIO AND ELECTRONIC COLOUR CODES AND DATA
CHART

8. 8. Babani BP0007
Covers many colour codes 1n use throughout the world, for
most radio and electronic, components. Includes resistors,
capacitors, transformers, field costs, fuses, battery leads,
speakers, etc. Chart $4.00

COIL DESIGN AND CONSTRUCTION MANUAL

8. 8. Babani BP0O160
A complete book for the home constructor on “how to make”
RF, IF, audio and power coils, chokes and transformers.
Practically every possible type is discussed and calculations
necessary are given and explained in detail. All mathematical
data is simplified for use by everyone. 96 pages $9.50

CHART OF RADIO, ELECTRONIC, SEMICONDUCTOR
AND LOGIC SYMBOLS

M.H. Babani B.Sc (Eng) BP0027
lilustrates the common, and many of the non-so-common,
radio, electronic, semiconductor and logic symbols that are
used in books, magazines and instruction manuais, etc, in
most countries throughout the world. $4.00

Chart

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING
R. A. Penfold BPO110
The aim of this book is to help the reader overcome problems
by indicating how and when to start looking for many of the
common faults that can occur when building up projects.
Chapter 1 deals with mechanical faults such as tracing dry
joints, short-circuits, broken P.C.B. tracks, etc. The
construction and use of a tnistate continuity tester, to help in
the above, is also covered. Chapter 2 deals with linear
analogue circuits and also covers the use and construction of
a signal injector/tracer which can be used to locate and 1solate
the faulty areas in a project. Chapter 3 considers ways of
testing the more common components such as resistors,
capacitors, op amps, diodes, transistors, SCRs, uni junctions,
etc, with the aid of only a limited amount of test equipment.
Chapter 4 deals with both TTL and CMOS and logic circuits
and includes the use and construction of a pulse generator to
help fauit-finding. 96 pages $8.50

ELECTRONIC SECURITY DEVICES
R. A. Penfold BP0056
Many people associate the term “security device™ with only
burglar alarms of various types, but in fact, any piece of
equipment which helps to protect people and property against
any form of danger could be termed a “security device".
Therefore this book, besides including both simple and more
sophisticated burglar alarm circuits using light, infra-red and
ultrasonics, also includes many other types of as well, such as
gas and smoke detectors, flood alarms, doorphone and baby
alarms, etc. 112 pages $9.50

ELECTRONIC HOBBYISTS HANDBOOK

R. A. Penfold BP233
A handy data reference book, wrtten especially for the
newcomer t0 electronics. Provides data on component
colour codes, IC families, basic power supply circuits, circuit
symbols, op-amp connections, testing transistors and
SCRs, basic computer interfaces. morse code and lots
more. $16.00

ELECTRONIC TEST EQUIPMENT CONSTRUCTION

F. G. Rayer BP0075
This book covers in detail, the construction of a wide range of
test equipment for both the electronics hobbyist and radio
amateur. Included are projects ranging from a FET amplified
voltmeter and resistance bridge to a field-strength indicator
and heterodyne frequency meter. Not only can the home
constructor enjoy building the equipment but the finished
product can also be uselullg utilised in the furtherance of his
hobby. 96 pages $8.00

HURRY! OFFER AVAILABLE ONLY WHILE STOCKS LAST

Telephone: .............cooeiviiiiin,

Card No.

0 Please send me the following Babani books
O | have ordered at least 2 books, so rush me “Fun and
Games with Your Electronic Calculator” FREE!

Payment to accompany order.
| enclosed my cheque/money orderfor$ ...

Charge my O Bankcard 00 Mastercard O Amex
OVisawith$ ...

Expiry Date: ........... [ —

IEEEEEEEEEEEEREEEN

Signature: ..........

{unsigned orders cannot be accepted)

TITLE

CODE

QUANTITY

PRICE

SEND TO: FREEPOST No. 4

FEDERAL PUBLISHING

PO BOX 227

TOTAL PRICE OF BOOKS

Plus $1.50 per book

postage and handling

(Not inciuding free book}

WATERLOO, NSW 2017  No stamp required.

Make cheques payable to Federal Publishing Co.

TOTAL PRICE $




Meissner
Motor

Researchers  at
National Laboratory in the US

the  Argonne
have  built  the first  electric
motor based on high-tempera-
ture superconductors.

It s called the  Meissner
motor and revolves at 50 times
a minute. The motor operates
by the Meissner effect. through
which  superconductors  repel
magnets.

The motor was built to show
that simple, operating motors
can be made with super-con-
ducting ceramics.

It is oo small for practical
use and produces negligible

p()\\'cr,

The motor consists of a 20-
centimetre  alumintum  plate
with  small  electromagnets
mounted atong the bottom of
the outer edge. The plate ro-
tates above two discs made of
vitrium-barium-copper  oxide.
which becomes a superconduc-
tor at about 94 K. The repul-
sion between the electromag-
nets and  the  superconductor
spins the plate.

Meanwhile. in the UK. the
Department of Trade and In-
dustry has announced that it is
to spend £8 million on collabo-
rative rescarch into high-tem-
perature super-conductivity. It
expects industry to match the
awards, bringing funds for the
programme to £16 million over
three years.

The scheme follows the deci-
sion by the Science and Engi-
neering  Research Council
(SERC) in December to spend
£5.3 million on a university re-
search centre for high-tempera-
ture  superconductivity. based
at - Cambridge. The  research
council will also fund scparate
projects to the tune of around
£2 million a vear. The DTI in-
tends its scheme to comple-
ment this work.

BAe Gontract

The big UK aerospace concern.
British  Acrospace. has  been
awarded  contracts valued  at
more than $350.000 10 under-
take studies leading to the de-
sign and manufacture of the
second generation of European
Meteosat weather satellites.

The contracts.  awarded  to
BAc¢'s Space and Communica-
tions Division by the European
Space Agency. are for a space-
craft systems study and a study
for a microwave sounder
onc of three principal instru-
ments planned tor the new gen-
cration of Meteosat satellites.
expected to commence service
N geostationary orbit. by the
mid 1990s.

Mecteosat satellites. operated
by the European weather satel-
lite  orgamsation.  Eumctsat,
provide  meteorologists — with

valuable data including the pic-
tures which have become a
regular feature  of  television
weather forecasts. In addition
1o producing raw 1mages and
refaving processed data.
Meteosat also relays data col-
lected by remote Earth sta-
tions, weather balloons, and
buoys at sea.

There are  two  Meteosat
satellites in service. Meteosat |
was launched in 1977, followed
by Meteosat 2 in 1981. These
satellites form the basis of the
Meteosat pre-operational Pro-
gramme,  which will be  fol-
lowed by the Meteosat Opera-
tional  Programme  (MOP).
MOP 1.2 and 3 are scheduled
for launch by Ariane rocket in
September 1988, December
1989 and January 1991 respee-
tively. To date. alb Meteosat

satellites have been “spin stabi-
lised™ in design.

Metcost  satellites have a
global disc coverage which in-
cludes Europe. the Atlantic.
the Middle-East and Africa.

The planned second genera-
tion Meteosat pavload will in-
clude a Microwave Sounder.
and Imaging Radiometer. an
Infra-red Sounder and other
scientific instruments.

The new system will help to
improve  the  accuracy  of
weather forecasts by providing
better pictures and more data.
including temperature and hu-
midity profiles of the atmos-
phere.  Capable of gathering
data during the eclipse phase.
it will provide important infor-
mation  about  night  time
weather patterns.

Work on the study contracts.
to which other European acro-
space  companies  will contrib-
ute. has been undertaken by
BAe's Space and Communica-
tions Division Bristol site and

will be  completed by April
1988.
Meunwhile ESA is  also

working on plans for maritime
and aeronautical satellite com-
munication in the mid-1990s.

One project. known as Ara-
mis. is a payload to be carried
by the next generation but one
of maritime  communication
satellites  (Inmarsat  3).  The
technology  of  Aramis  allows
1000 channels of communica-
tion. compared with the 125 on
Inmarsat 2. The first Inmarsat
2 satellite will be launched in
1989.

Instead of transmitting power
indiscriminately over. say. the
whole of the Atlantic. (includ-
ing arcas where there may be
no ships or aircraft to com-
municate  with). Aramis con-
centrates power in spot beams
to the arcas where it is needed.
As a result it makes more effi-

cient use of the power on
board than current maritime
stellites.

Current communication satel-
lites  like  Aussat  have  spot
beams. but these are fined. The
Aramis beam is produced by
an array  of clements.  cach

capable of gencrating signals at
the transmission frequency. By
controlling the amplitude and
phase of the signals produced
by cuch clement. Aramis will
direct signals to different parts
of the area.

Solitons

Scientists  working  for IBM
have published a paper in the
Physical Review of letters (V60
p29) in which they claim to
have produced a negative soli-
ton. or dark pulse.

Solitons were first discovered
more than a century ago by
John Scott Russell. a Scottish

scientist.  Russell observed a
water wave travelling along a
canal  for many miles. He
named this wave a “solitary
wave™.  American rescarchers
contracted this to  “soliton™
when  they  produced  such

waves with light in the 1930s.
Since then, theoretical physi-
cists have wondered whether
the same effect could be pro-
duced in “dark pulses”. By a
dark pulse. thecy mean a short
interruption in a steady beam

of light.
The work is, potentially, of
great interest 1o communica-

tions companies.

Normally. a pulse of light
spreads out as it travels along
an optical fibre. This happens
because parts of the light pulse
travel at different speeds in the
fibre. As the intensity of the
pulse increases another cffect
comes into  play.  which
squeczes the pulse. If the in-
tensity of the pulse is increase
o a certain level the effects
balance cach other out.

When this happens the pulse
becomes a soliton. It stretches
and compresses as it travels
down the optical fibre but it
maintains its overall shape.

Currently, pulse dispersion is
the thing that limits bandwidth
and distance in a fibre. If the
IBMers can actually produce
solitons at will. the way is open
for a dramatic expansion of
bandwidth in fibres, as well as
increases in the distance light
can be piped betore requiring
amplification.
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DATASAT

ANUF IN AUSTRALIA
BY DATASAT AUSTRALASIA p/L

9VAC BW

Prize courtesy of DATASAT, 67 Scott St.,
Liverpool, N.S.W. Phone (02) 821-1622

offer you
the chance to win one of 10
DataSat VTEX Intelligent Desk
Modems with IBM software,
comprehensive manuals,
RS-232-C cable, telephone
adaptor and plugs.
Total value of each prize $548.

Contest to be drawn 15th June,
1988.

Just fill out the coupon below and send to:
ETI, P.O. Box 227, Waterloo, N.S.W. 2015.
[J° U= N EN SN 5N SN 5N SN SN SN 5 SN SN S - -

[ ETUDATASAT Contest |
i i
B Name [ |
i i
B Address. ... |
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NEWS DIGEST

Parallel
Graphics

Digital Signal Processors
(DSPs) arc a new breed of the
ICs that can do high speed
sampling in real time. Up until
now. they have been used ex-
perimentally in many audio and
communications type applica-
tions  (sce  News  Digest,
November 1987 p7). However,
now ecngincers at AT&T have
devised a way of building a
powerful graphics system trom
combinations of many DSPs.

The system. called the Pixel
Machine, rclics on two difter-
ent sorts of parallel processing.
One is pipelined  parallelism,
where cach chip in a chain or
pipc works on a diffcrent part
of the same problem. The
other form involves an array of
processors.  cach  doing  the
same job but working on dif-
ferent elements of a picture.
This mcthod can be used to
calacutate  the  shading and
lighting ctfects on cach clement
of a rotating image.

Designing  three-dimensional
models and calculating, shading
and lighting cftects as they ro-
tate requires a lot of computer
power. and systems that can do
this  usually  contain  special
graphics chips added to stand-
ard microprocessors. But these
have a limited number of func-
tions. They can also take sev-
cral hours to work out succes-
sive frames depicting rotating
images.

The pipeline of DSP chips
has the advantage that uscers
can change  software instruc-
tions according 1o the task in
hand. making it more flexible
than machines based on chips
dedicated to specific types of
design. Using cach chip in a
pipe to carry out different parts
of the same job is a good
method tor rotating the image.
or tor changing the textures on
the surface of an image. claims
AT&T.

The pipeline first processes
information on cach frame of a
moving image and then passes
the resulting data on to the
array which can calculate shad-

ing effects for cach version of
the image.

AT&T says that designing
new frames of an image of re-
cursive spheres (spheres which
arc  surrounded by smaller
spheres which. in turn. arc sur-
rounded by smaller  spheres)
takes less than 30 scconds.

Bank Installs
Fibre Optics

The National  Australia Bank
has installed an optical fibre
nctwork at onc of its major ad-
ministrative  centres  in Mel-
bournc. with results described
by the Bank as “extremely
satisfying™.

The project involved internal
reticulation of fibre optic cable
for building backbone cabling
associted  with  an  advanced
building cabling system. Olex
Cables. supplics the fibre optic
components and ancillary rack

cquipment.
The purpose-built fibre optic
network and the high tech-

nology building cabling system
arc used for interconnecting
IBM terminals and departmen-
tal systems with an IBM main-
frame. connecting remote Line
Interface Modules of an L M
Ericsson MDI110 PABX. and
supporting the building control
system.

“Itis estimated that the total
backbone fibre bandwidth of
the new network is 3.2 GHz in
cither direction using a single
wavelength.

CFCs

Space and air borne instru-
ments have now confirmed the
existence of a hole in the ant-
arctic ozone layer. and there is
widespread agreement that it
will reduce the ozone layer
over  Australia  significantly
within the next few years.
However, the exact physics
of the ozonc depletion are not
understood. For instance. why
is the antarctic singled out for
special attention? Now a tcam
of scientists has completed a
months survey at the European

Space Agencics tracking station
at Kiruna in Sweden.

The  hope to  determine
whether there is a “hole™ in
the ozone layer above the Arc-
tic. like the onc that has ap-
pearcd in the Antarctic.

French and West German
laboratories are supplying five
balloons  which  will  carry
35,000 to 100,000 cubic metres
of cquipment up to altitudes of
28 kilometres.  collecting  air
samples to be dropped by para-
chute for later analysis.

The team plans to mcasure
dircetly the levels of trace gases
in the  stratosphere.  as  an
American team did in the Ant-
arctic in  September.  Patrick
Aimedian. a French member of
the project. says that a high-
speed.  high-altitude  airoplane

from NASA will make six
flights  through the Arctic
stratosphere. It will  be

cquipped with a lidar, which
uses the scattering of laser
bursts to detect particles. and a
mass spectrometer 1o measure

ozonc. and  several  other
chemicals. including halogens
and chlorofluorocarbons

(CFCs). the industrial chemi-
cals thought to destroy strato-
spheric ozonce.

Mcanwhile pressure for mas-
stve cuts in the production of
chlorofluorocarbons (CFCs) is
having its cffecct on the big
chemical manufacturing compa-
nics. In the wake of the Mon-
treal agrecment. signed in Sep-
tember 1987, to halve the con-

sumption of halogenated
chlorofluorcarbons, thirteen
compcting  companies  from

seven  nations arce  joining  to-
gether to speed the testing of
alternative. less-damaging com-
pounds.

Cushen’s
Radio Guitde

Arthur Cushen. the well known
radio identity and ETI colum-
nist, has relecased a new book,
the Radio Listeners Guide. It
opens up a whole new world of
radio listening and is designed
tor the new radio listener.
Cushen’s cover many topics

>

including: “Getting started on
the higher bands,” looking for
clearer frequencies. and writing
a reception report. He looks
extensively at the world on
mediumwave  and includes  a
special list of news broadcasts
in English from around the
world.

There is also an extensive
technical information  section.
He discusses ionospheric
propogation,  receivers  and
acrials. Another chapter covers
time conversion. and looks at
methods of calculating it.

Winner

The winner of the Achilles Fun
Boat subscription and accesso-
rics offer which was drawn on
21/12/87 was B. D. Maclean,
Sylvania Waters, NSW.

MIG Capital

The MIC Licensing Board has
announced the following in-
creases in approved capital for
MICs:

$ miltion
Austech Ventures Limited 4.5
Austratian  Pacific Technology
Limited .
BT Innovation Limited 3.

Continental  Venture  Capital
Limited 5.
CP Ventures Limited 3.
First MIC Limited 3.
SAMIC Limited 2.
Stinoc Limited 6.
Techniche Limited 6.5
Western  Pacific  Investment
Company Limited 3.
Westinteeh  Innovation Corpo-
ration Limited 2.
41.

The Board's Chairman. Mr

Ralph Ward-Ambler. said the
decisions  had  been  made
against a background of the
massive decline in Australian
stock market values and the
MICs™ requests for increases in
lax-concessional capital totall-
ing $114.5 million.
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LABORATORY POWER SUPPLIES

APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and
regulation capabilities with continuously adjustable outputs.

Designed with singie. dual and multiple outputs. these power supplies can be used in either constant
voltage or constant current mode of operation.

o PHONE  (03) 5793622 TELEX AA32742
\/ NSW
/2P sa

SCIENTIFIC DEVICES AUSTRALIA PTY.LTD.
2 JACKS RD . SOUTH OAKLEIGH 3167

559A WILLOUGHBY RD . WILLOUGHBY 2068
PHONE 1(02) 958-8064 TELEX AA22978

31 HALSEY RD.. ELIZABETH EAST 5112
PHONE (08) 2556575 TELEX AA88125

Standard models include:

SINGLE OUTPUT
OUTPUT: Output VOLTAGE: Current
0-30V 0-1A to 30A
0-70V 0-2A to 10A

MULTIPLE OUTPUT
0-30V 0-2A to 5A

DUAL OUTPUT
0-30V 0-1A to 2A
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l/i Australian Metrosonics Pty. Ltd. |

The d1-702 1
Temperature
Datalogger

Isa

PORTABLE
TEMPERATURE
DATA
ACQUISITION

SYSTEM

which will
replace Analog
Strip Chart
Recorders and
Digital
Printers...

e

Many other models available
for a variety of applications.

Like to know more? ... contact -

37 Benwernin Drive. Burwood East. Vic. 3151
Phone: (03) 233 5744 Telex: 152333, FAX: (03) 233 7585
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BRIGHT STAR CRYSTALS
PTY. LTD.

“WE HAVE MOVED"

Our New Address is:
Factory 1, No. 9 Hi-Tech Place
Scoresby, Victoria 3179
Telephone: (03) 764 1311
Facsimile: (03) 764 1602

Postal Address:
PO. Box 335, Vermont, Vic.

w
-—h
w
w

7

Factory 1 5 o

Lazer Drive

Hi-Tech Place
Kelletts Road

Stud Road to Dandenong ——»

=
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The failure of CAPTAIN, the rise of videotel and the
establishment of a private videotex system are some
of the areas covered in this month’s Videotex News

Videotex News

PC-Videotex problems. Several ASCII data-

bases have put up Bix versions

conforming to CCITT and [ a private
CEPT rccommendations, gives | Accessible

videotex  system.
to  Panasonic’s

Network in Japan
CAPTAIN, Japan's national
videotex service, did not really
get off the ground. After five
years of trials, the service was
launched in 1984, Four ycars
later it still has less than 15.000
terminals connected to the ser-
vice. The reason is mainly the
cxpensive terminal price, $800,
excluding a 4800 baud modem
that will cost at least another
$1000.

PC manufacturer Nintendo is
now in the process of using
CAPTAIN for a home service
to conncct all its PC’s in the
Japanese market to one net-
work and offer a range of high
quality scrvices on the data-
basc. At the same time they in-
tend to market their  own
videotex adaptor with  disk
drive for around $500. At pre-
sent, the production plan for
this cquipment is 40.000 per
month.

Germans Lease
Terminals

The  Bundespost  has  bought
50,000 Multitel terminals. the
generic name  for the Bild-
schirmtext (Btx) terminals with

a built-in telephone — total

value DM&80 million. The ter-
minals will be leased by the
German PTT for DMJ8 per
month for a bAv unit and
DM78 for a colour unit.

Btx is to become profitabic
within five years. “for sure™,
and possibly within two years.

Referring to multi-standard
networks. particularly networks
that are ASCII compatible. a
spokesman for Btx said that its
network will be restricted to
Bix standard display, mainly in
order to avoid information loss
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of their services.

One major future develop-
ment is the ISDN (Integrated
Systems Data Network) system
that is to be coupled with the
Btx network. “This will reduce
the time needed to display a
Bix page to 0.3 seconds per
page. Btx-ISDN terminals will
be, of course, more expensive
but some applications more
than justify the price,” the
spokesman said.

Videotel Moving
Slowly
Videotel, the Ttalian videotex
network run by SIP, the na-
tional telecom authority, has
recently ended its test phase. It
is currently using the Prestel
standard and moving gradually
to CEPT Cl (Btx = Bild-
schirmtext, the German Stand-
ard). so that Videotel will be
running on a dual standard
basis. Prestel—Bitx. GEC in
the UK installed the text sys-
tem (Prestel) and has also im-
plemented the new Btx system.
According to SIP. there arc
219 information providers. and
2500 users of which 100 are
home users. There are 14 gate-
ways providing 129.000 pages.
The annual number of calls is
250.000. Local call access is
provided in 14 towns and
should be extended 10 a total
of 20 towns by the end of this
year.

Dutch—German Vtx
Interworking

The German Btx and  the
Dutch Viditel are implementing
the  Videotex  Interworking
protocol. This implementation,

access to videotex networks
both in Germany and the Neth-
erlands. It works by making
the command structures used
by the various national video-
tex networks more uniform, or
at least mutually “acceptable™.

This is the first network-to-
nctwork  implementation  of
Videotex Interworking (the Btx
— Teletel (France) gateway
was based on an additional ac-
cess point, and will probably
never be launched in its pre-
sent form primarily because of
political problems on both sides
of the border).

IBM’s Commitment
to Videotex

IBM has scized centre-stage as
a videotex prosclytiser. In well
orchestrated presentations  in
the US. IBM executives re-em-
phasised their company's com-

mitment to videotex as a
“mainstrcam”  business  prod-
uct. This fervour may be re-

vealing, since estimates are that
IBM has not yet scored any
notable videotex success. Al-
though the company does not
reveal the names of its clients.
it is believed to have fewer
than 10 active videotex custom-
ers.,

IBM wants to sece more ter-
minals (presumably from any
manufacturer) installed, since
the availability of such termi-
nals will develop an audience
of universal users. This audi-
ence in turn will ¢create a need
for more central  processing
units (eg. IBM host systems).

800 Hooked on TD
4000s

Panasonic in the UK is running

branches. salesforce and deal-
ers, the service supplies techni-
cal bulletins, faults guides and
repair details, 24 hours a day.
Access to the company’s IBM
mainframe is also available for
spare part ordering with im-
mediate production of invoices,
account information, invoice
listings, order maintenance,
company sales enquiries. clc.
According to Panasonic, spare
part ordering shows the great-
est amount of usage, with 48%
of all accesses. They are re-
ccived via videotex terminals
and automatically processed by
computer.

Competition for
Prestel

Timefame, previously Informa-
tion Provider (IP) on the Brit-
ish Prestel service, is readying
its Epnitex service for launch.
Competing with Prestel, Time-
fame’s Epnitex service is de-
signed for both business and
home users and is accessible
via Prestel terminals. Data will
be transmitted via British Tele-
com’s V-PAD packet switched
network.

Around 40 [Ps are expected
within three months of launch-
ing. covering such areas as law.
weather.  agriculture.,  news,
downloading. education. mes-
saging with an open forum. E-
Muail. company databases and
teleshopping — including Har-
rods. a large well known de-
partment store in the UK.

Users will pay a single. an-
nual fec. covering all costs
(communications  and  frame
fees included). Market rescarch
has shown user demand for this
fee structure. Education and
home services will cost £125
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per year, students £75 per year;
business users £300) per year.
IPs will pay £400¥) per ycar in-
cluding 300 pages. Home users
will be restricted to usage after
6 pm only.

Dutch Videotex
Association Sets the

Trend

The Dutch Videotex Industry
Association (VNVI) has made
a radical opening to the infor-
mation industry as a whole.
Members now include informa-
tion providers and databases of
both videotex and ASCII on-
line industries. as well as CD-
ROM and CD-I suppliers. Now
named VNVI (Dutch Associa-
tion of Information Providers),
it has also become the Dutch
chapter of the US Information
Industry Association (I1A).
Other associations arc also
moving in the same direction.
This is the case with the French
Videotex Industry Association,
Aftel. Even the International
Videotex Industry Association
(IVIA) itself is working on
merging with ASCII organisa-
tions., under the impulse of
IVIA’s new president, Georges
Nahon, dircctor of Intelma-
tique (France). Discussions are
now under way with the EC.

Japan Studies
Phone Book
Program

Nippon Telephone & Tele-
graph (NTT) is actively study-
ing the possibility of developing
an clectronic phone directory
program with free terminal dis-
tribution.  Unofficial meetings
with  French telecommunica-
tions authoritics have recently
taken place. NTT's initial ob-
jective is to evaluate the

profitability of such a program
on a Japanese scale, where the
majority of users arc busincss
users.  Profitability,  ecither
through an increase in telecom-

munications traffic or through-

advertisements, is now a major
factor considering NTT's dereg-
ulation last ycar. NTT is pro-
ceeding with care on a social
level as well, thoughtful of the
implications  for  telephone
operators.

Growth in
Telebanking, Drop in
Banks

Nearly 25% more Americans
usc telebanking systems today
than a year ago. according to
an annual survey of US home
and business on-line banking in
January. In all. an estimated
99,621 customers have signed
up for telebanking. compared
to 81,018 a year ago. The num-
ber of institutions offering com-
putcr-accessed  personal  and
small business banking has
slipped a bit: 31 organisations
run trial or commercial systems
now compared to 33 institu-
tions a vear ago.

Clearly, telebanking growth
has been far below the optimis-
tic levels envisioned by industry
promoters.  As one insider
points out, the industry should
be growing at a muitifold rate
to be considered a success.

Videotex to Monitor
Health

The Institute  for  Futuristic
Health Care Delivery (US) will
use¢  videotex technology to
monitor the health of 100 dia-
betics and 100 healthy women
in their homes. Test partici-
pants will be loaned Videotex
decoders and colour monitors

to access the database at the
Hermann Hospital in Houston.

The videotex system. called
the ‘“Hermann Connection”
has seven scctions. Electronic
mail is the most dynamic. al-
lowing participants to posc
questions to physicians, nurses,
dicticians or pharmacists at the
Hermann Hospital. Participants
will be able to communicate
with cach other via E- Mail.
The Daily Health Log lets
users record, on sct/special
forms, information about cxer-
cise, food intake and medi-
cines. The Analysis for Health
Information program reviews
diets for nutrients. calculates
cnergy burned during exercise
and tracks health mecasure-
ments such as heart rate and
blood pressure. A Word Search
section steers users to resources
for specific health information.
A Hecalth Encyclopedia con-
tains general information on
drugs, cxercise, stress manage-
ment and nutrition. Current
health topics, recipes and no-
tices of health lectures are in
the Weekly Health Letter. And
an on-linc glossary lists health
terms.

BBC News on
Minitel

The BBC's worldwide news is
starting a service on the French
Teletel  system. the largest
videotex network in the world

with 2 million Minitel termi-
nals. The news service will
bring pages of British and

world news, backed by all the
resources of the BBC News
Department, to the users of
Minitel.

A complete English language
service on Teletel will support
the BBC news providing sport
and financial news, features.
entertainment  and  weather.

and travel information. This
BBC English language service
on Minitel is based on provid-
ing a large sclection of pages
from BBC CEEFAX, the
world’s first broadcast teletext
service.

Financial news includes pages
of the London Stock Exchange
prices and pages of interna-
tional money cxchange rates
and financial indexes directly
from computers in the City of
London.

Hotel Directory
Murdoch Magazines will launch
“Murdoch  Travel Systems™
(MTS), an on-line, video hotel
booking system for travel
agents. MTS, the first interac-
tive extension of the company’s
print publications, will merge
the information resources  of
Murdoch’'s  massive  “Hotel
Travel Index™ directory with
the reservations capabilities of
Utell, a European-based hotel
bookings system recently ac-
quircd by Murdoch’s parent
company.

The Utell relationship gives

MTS the immediate ability to
book rooms at 3300 hotels in
business and vacation citics
worldwide. Travel agents, cor-
porate travel offices and other
professional  users  will access
the electronic  information/
reservation system through a
special “Jaguar” workstation
that Murdoch is developing;
the unit will include an on-line
system, videodisc and CD-
ROM players and a laser print-
er. Murdoch currently has no
plans to offer the infor-
mation/reservation  system  to
home users.
This item was contributed by
Paul Budde Communications.
PO Box 372, Roseville, NSW

2069.
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JON MARKS

Jon Marks

Jon Marks has been appointed
as Sales Manager of Kurzweil
Voice Recognition Systems for
DBE Australia. Jon joins DBE
after nine successful ycars at
IBM.

Crusader
Flectronics

Crusader clectronics has ac-
quired the distribution rights to
Cornell  Dubilicr  ¢quipment.
Their range covers aluminium
computer  grade  cletrolytics
with screw terminals, and pe or
axial leads.

gear ge
rown Group

In the year just ended. the
Gceorge Brown Group have re-
ported a significant growth in
business for Weller soldering
and  dcsoldering  equipment.
With an extended distribution
of offices throughout Australia.
the George Brown Group have
placed the new Weller PPS
(Pick-Place-Solder) prototyping
SMD work station with several
uscrs. In addition, the servicing
of Telecom with custom made
Weller temperature controlled
soldering irons has contributed

to the increased business.

Elmeasco and
Ohiat

Elmeasco  Instruments  has
added Obiat to its network of
distributors. Obiat is located in
Beaconsficld, NSW and is a
stocking distributor for the
range of Fluke, Coline, Top-
ward, FW Bell and Aaron
products. Their telephone num-
ber is: (02) 698-4776.

oncept
nvestment

The West Australian  based
Concept Investments  has
bought a major interest in

Perth based keyboard and com-
puter training company Edcom.
The acquisition is the first ven-
ture undertaken by Concept In-
vestments.  which was  estab-
lished late last year to finance,
market and develop computer
based software ventures both in
Australia and overscas.

Daniel Kwok

Mr Daniel Kwok has been ap-
pointed general manager of a
newly formed Australian sub-
sidiary of Crosby Associates In-
ternational (CAI).

CAl is an American-based
quality management consulting
firm which operates through
the US. Canada, the UK, Eu-
rope and South-East Asia. It
will operate in  Australia as
Crosby Associates Australasia.

Mr Kwok has transferred
from CAI’s office in Singapore.

Rifa

Long-established clectronics
distributor. RIFA, is now in
the final stages of a compre-
hensive 18-month long review
of its sales and marketing strat-
cgy.

RIFI’'s rang includes semi-
conductors, power supplies and
capacitors: AKM semi-conduc-
tors. EVOX capacitors and
mains filters; BULGIN mains
filters. IEC connectors. barrier
strips. and battery and fuse

holders; EDDYSTONE dic
cast boxes; and DALE resis-
tors.

Swintek

Bob Detheridge.
Amber Technology.

Previously with Magnetech
and the John Barry Group,
Bob will concentrate on prod-
uct areas associated with video
and film. These include the
CINE 60 range of batterics,
chargers, sun-guns and light
kits, and Swintek communica-
tion products, plus some excit-
ing new products later in the
year.

has joined

BRIEN HILLS

Hills

Mr Brien Hills has been ap-
pointed General Manager of
Material Management Services.
a wholly owned subsidiary of
the WA headquartered Mona-
delphous Group. He was previ-
ously General Manager of
Monadelphous™ New  Zealand
operations.

ICL

Chris Wilkinson has decided to
stand down as Manaaging Di-
rector of ICL for personal rea-
sons. Richard Livesey-Haworth
is the new Managing Director.

umb

Unique Micro Design (UMD)
have moved into new and
larger premises in Boronia, as
a result of expansion of their
clectronic design and manufac-
turing services. UMD are now
located at Unit 2/23 Wadhurst
Drive, Boronia, Vic. 3155 (03)
887-1022, Fax (03) 887-0734.

NSD

Following the acquisition of
Fairchild by National Semicon-
ductor Corporation, NSD Aus-
tralia has been appointed na-
tional distributor of the Fair-
child range of semiconductors.
Fairchild products are now
available from NSD Australia
include the FAST And FACT
logic families, linear and dis-
crete  range, including Op-
Amps, Voltage Regulators,
Zcener Diodes, Signal Diodes,
Transistors, and many more.

Dougall

Bill Dougall has been ap-
pointed General Manager for
Hagemeyer (Australasia) JVC
Products Division, Mr Dougall
was previously National Mar-
keting Manager and has been
with the company for 4 years.

Cooper

Ms Hannah Watterson has
joined  Sydney-based  public
relations company Cooper As-
sociates as a Senior Consultant.
Cooper  Associates  specialises
in the corporate and high tech-
nology ficlds and Ms Watterson
will service clients’ public rela-
tions needs as well as manage
the company’s Corporate Publi-
cations Division. She is a quali-
fied journalist with over 10
years experience in journalism
and public relations. Ms Wat-
terson was most recently edit-
dor of Computer Graphics
Technology. a specialist trade
magazinc published by Busi-
ness Press International.
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Tektronix has acquired SIG-
nology, Inc.. a three-ycar-old
Campbell, Californian company
whch designs and manfucturers
Fourier analysis systems. SIG-
nology, was founded in 1984.
The founding team members
have extensive experience in
the design of Fourier analysis
systems.

Les Newberry

Hi-Phon

Hi-Phon Distributors have re-
cently made new appointments
to their team.  Malcolm
Mclntosh joined the consumer
division towards the end of last
year as NSW statc manager.
Prior to joining Hi-Phon he
was involved in the selling of
Fujitsu car audio, and before
that, with Vanfi.

In the Professional Division,
Les Newberry has been ap-
pointed Victorian state man-
ager for professional  audio
products, following the depar-
ture of Ossic Palmer. Les joins
Hi-Phon from Quinto Com-
munications.

Anitech

New appointments have re-
cently been made in Anitech’s
expanding Controls Division.

- Phil

Lonsdale comes in as
NSW Sales Manager, and Greg
Creced has been promoted to
Vic Sales Manager. Phil joins
Anitech with considerable ex-
perience in control products,
having previously been  with
Erwin Sick where he specia-
lised in photoelectric products.
Before that he was NSW Sales
Manager with Bellco Controls.

| BB e,
s

BWD

BWD Precision Instruments,
have extended the warranty
period on all their equipment
from 1 to 2 years. The com-
pany says it will also be releas-
ing three new oscilloscopes
during 1988.

Eimeasco

In carly January Elmeasco In-

struments moved to a new
location at 18 Hilly Street,
Mortlake. The new  location

features a larger warchouse,
larger office and administration
arcas and is some 400 metres
from the original premises. The
phone number remains (02)
736-2888, with new Fax (02)
736-3005.

ACL

Associated Calibration Labora-
torics (ACL) of East Doncaster
in Melbourne have appointed
Len Heyward as  Managing
Direcotr.

Heyward has had extensive
technical e¢xpericnce  overscas
in the aviation field and more
recently in marketing and sales
of specialised communications
and test ecquipment in Austra-
lia.

The outgoing Managing Di-
rector, Peter Williams,  said
that Mr Heyward's vast experi-
ence and knowledge of the
clectronic field and familiarity

L Heyward

with Government policies will
allow continued growth for the
Company in the years ahead.

Peter Williams will be re-
tained as consultant and plans
to spend scveral years occan
cruising.

Assembler
Acquire

CSSA Australia, the cable as-
sembly manufacturer, has ac-

quired the circuit board assem-
bly business of Sanders Elec-
tronics and has moved to new
larger premises in Parramatta
in Sydney.

The acquisition of the Sand-
ers business was completed in
the closing stages of 1987 and
both  companies arc  now
housed under one roof in Par-
ramatta.

CSSC managing director, Mr
David Hiscock welcomed the
new division as an extension of
the manufacturing facilities al-
rcady provided by the compa-
ny.

Mr Theo Sanders has joined
CSSC on a five-ycar contract
and all ten staff were offered
employment at the new prem-
iscs.

The new premises is located
at Unit 3, 1 River Road West,
Parramatta (02) 689-3699.

PETER MARMACH

Switch-mode manufacturer
Sctec has begun an expansion
program that will provide in-
crcased administrative, design
and production space. The
commission of two HP CAD
systems along with new dedi-
cated process assembly lines
allow the company to cffi-
ciently design and produce ex-
port volume of product. The
company's  production  man-

Setec expants
prodiction facilities

ager, Mr Peter Marmach feels
the expansion program is inte-
gral for Sctec’s growth in the
export market. We need to
strcamline our design and as-
secmbly processes and cut costs
in these arcas to remain com-
petitive. Sctec’s innovative ap-
proach to manufacturing is cur-
rently attracting strong interest
from both on-shore and off-
shore multi-nationals.
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5 This month’s kilohertz comment

" ‘ into VOA broadcasts.

reports on the recent survey

llohertz Comment

VOA Survey Released

Late last year Warren Schor of
the VOA Washington office
visited the South Pacific to sur-
vey the reception of signals in
this area and to visit the moni-
tors in Australia and New Zea-
land. During his period here
special test transmissions were
also carried out. As well as
visiting and surveying reception
in Suva. Port Moresby and
Kolonia and Ponapei in Micro-
nesia he visited the monitors at
Invercargill. Sydney, Canberra
and Perth. In New Zealand he
looked at reception in Welling-
ton and Christchurch and in
Australia at reception in Kal-
goorlic. Port Augusta. Parkes.
Cooktown and Broken Hill.

Schor said he felt that an
carlier evening transmission to
this areca would prove most suc-
cessful, as against the two pre-
sent transmissions at 2200 UTC
in the morning and 1100 UTC
in the evening.

The possibilitics of stations in
the South Pacific relaying VOA
programmes was also consid-
ered. with particular reference
to private stations in Guam and
Saipan. A comparison of other
signals in the areca showed that,
on the whole. Radio Australia
dominated reception  in  the
South Pacific Islands. For in-
stance. in Suva. Radio Austra-
lia was the dominant signal for
both morning and evening re-

ception followed by Radio
Japan. Radio Moscow and
KTWR Guam. while in the

evenings the BBC and VOA
also appeared on the band. In
the Central Pacific in the morn-
ings KSDA Guam is the domi-
nant signal and in the evening
Radio Japan. while Radio Aus-
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tralia was not listed in the top
five signals noted in the Micro-
nesia area.

From this survey. which
lasted nearly two months, it be-
came obvious that listeners in
the South Pacific would like
VOA transmissions beamed at
a more suitable time. At the
present time the VOA broad-
casts arc 2200-2400 UTC on
151-85 kHz and 17740 kHz and
1100-1300 UTC on 6100. 11715
and 15425 kHz. which are pri-
mary signals for this area.

Sunspots Increase

Shortwave listeners arc aware
of the continuing increase in
the sunspot count. This is fur-
ther emphasised by the use of
the higher frequencies by inter-
national broadcasters. For the
first time for several years the
Il metre band is now sched-
uled to be used while the 13
metre band is becoming very
active.

The spreading of the stations
from the lower 1o the higher
frequencies means less interfer-
ence and greater use of the
bands which are allocated. but
this is only possible during high
sunspot periods. This vear the
sunspot count is expected ‘to
reach its peak of around 150
spots. This would be the top of
the 11 vear cycle and after that
in the carly 1990s the spots
will. gradually reduce. In a fur-
ther seven years they will reach
the low point in the 11 year
cycle.

Two broadcasters using the
11 metre band are Radio Nor-

way on 25730 kHz  from
1200 UTC. and Radio Neder-
land. In the 13 metre band

some interesting signals  from
Africa have been noted includ-

ing  Radio Japan through
Gabon on 21695 kHz at
0700. UTC. Radio Neder-

land relays through Madagascar
on 21485 kHz 0700-0825 UTC.
Deutsche Welle relays through

Kigali on 21650 kHz (900-
0950 UTC.

Kilohertz

Comment

AUSTRIA:  The  Austrian
Radio  popular  Shortwave

Panorama Session is now heard
on Sunday at 0815 UTC on
15415 kHz. The 15 minute pro-
gramme for shortwave listeners
includes information from Glen
Houser in the United States.
The English  transmission s
heard for Australia at 0830-
0900 UTC. while the repeat
broadcast on 17860 kHz is
heard 1100-1200 UTC.
GREECE: Broadcasts from
Athens to Australia in English
arc at 0840-0850 UTC on 9855
and 15630 kHz. The complete
transmission  0800-0850 UTC
and the balance of the broad-
cast is in Greek. An earlier
transmission  0300-0350 UTC
reccived on 7430, 9359 and
9420 kHz  includes  English
0340-0350 UTC. The English
broadcasts are daily and consist
of 10 minute news bulletins.
NEW ZEALAND: The Minis-
ter of Forcign Affairs an-
nounced recently that he s
proposing  the  Government
spend NZ$3-4 million on the
upgrading of the Shortwave
Service and hoped this would
be put into effect this year. It
is 40 vears on September 26
since Radio New Zealand first
commenced  its  shortwave
transmissions. The proposal is
vet to be approved by Govern-
ment but it seems possible the

listeners in Australia and the
South Pacific will soon enjoy
better reception of Radio New
Zealand.

SAIPAN: Radio KYOI, which
is now operated by the Chris-
tian Science Monitor, is asking
for any significant reception re-
ports be sent to PO Box 860,
Boston, Massachusetts, USA
02123. Broadcasts have been
heard on 17780 with this an-
nouncement at 0545 UTC. The
Station is now announcing as
“All Hit KYOI” and has re-
vised its programme from the
former “‘Super rock™ image.
This month KYOI expects to
relay broadcasts of news and
other information direct from
the Boston studios via satellite.
SPAIN: Radio Exterior Espa-
nia Madrid is now having its
programmes relayed by Radio
Beijing. The broadcasts are in
Spanish directed to The Philip-
pines from 1000-1050 UTC.
7165 kHz is the frequency on
which we have noted these
broadcasts.

SWITZERLAND: Swiss Radio
International Berne is very well
reccived in the new 13 MHz
band using 13685 kHz for a
broadcast in  English  1530-
1600 UTC. Swiss Radio Inter-
national programmes are re-
layed by Radio Beijing on
11695 and 15135 between 1330
and 1400 UTC.

This item was contributed by
Arthur Cushen, 212 Earn St, In-
vercargill, New Zealand, who
would be  pleased 10 supply
additional  information  on
medium and shortwave listen-
ing. All times quoted are in
UTC (GMT), which is 10 hours
behind  Australian Eastern
Standard Time.



MARCH

The 10th Australian Personal Computer
Show is going to be held at Darling Harbour
over March 20-23. All aspects of microtech-
nology will be included. Contact Australian
Exhibition Services Illoura Plaza 424 St
Kilda Road, Melbourne, Vic 3004. Tel 267-
4500.

APRIL

The International Workshop on Robot Con-
trol, will be held over April 11-12 in Ox-
ford, UK. For further information contact
the Conference Services, Institution of En-
gineers, Savoy Place, London WC2 ROBL,
UK.

Tekniikka 88 An international Specialised
Exhibition of Automation in industry will
be held in Finland at the Jyvaskyla Exhibi-
tion centre over April 19-22. Contact the
Jyvaskyla Fair chairman Mr Olli Patja, Ex-
hibition Manager, PB 127, 40101 Jyvaskyla.
Tel (9) 41-611-288 Finland.

The Ninth International Conference on non-
destructive evaluation in the nuclear indus-
try: Technical Department Marketing,
ASM International, Metals Park, Ohio
44073, USA.

The 18th meeting of the Intelsat Signatories
will take place on Hamilton Island this
month. The mecting will be hosted by OTC
and more then 120 delegates from around
the world are expected to attend. For fur-
ther information call W. Grundy, (02) 230-
1544.

Commercial Opportunities from Space
Transport and Related Industries Confer-
ence will be held in Brisbanc over April 26-
28. The conference will examine the poten-
tial for Australian industries in the commer-
cialisation of space. Contact the Secretariat
UniQuest Limited University of Queens-
land St Lucia Qld. Australia 4067. Tel (07)
377-2899.

MAY

An International Conference on Environ-
mental Radio-Activity in the Mediterrancan
arca. Contact Mr Alejo Vidal-Quadras
Roca, Servicio de Las Radiaciones, Univer-
sidad Autonoma Dec Barcelona, E-08193
Bellaterra, Spain.

An International Aerospace Exhibition is to
be held at the Hanover Air Show from May
5-12.  For morc information contact
Decutsche Mess — und Ausstellungs-AG,
Abt. 312 Messegelande, D 3000, Hanover
82. Telex: 9-22-728.

The Australian Bicentennial International
Congress in Mechanical Engincering (Mech
88) will host a Confercnce on Space Engi-
neering will be held in Brisbane over May
8-13. To visit or participate contact the In-
stitution of Engincers. Australia, Confer-
ence Manager, Mech 88 Conference., 11 Na-
tional Circuit, Barton, ACT 2600. Tclex:
AA62758.

The first Australian FORTH Symposium
will be held at the New South Wales Uni-
versity of Technology over May 19-20. A
keynote event will be the address by
Charles Moore, the inventor of the FORTH
microprocessing technology. Contact Jose
Alfonso. UTS, PO Box 123, Broadway,
NSW 2007. Phone (02) 2-0930.

JUNE

The first Australian Audio-Video Fair will
be held at Wesly College, Melbourne, from
30 June to 3 July. Anyone wanting to ex-
hibit or attend should contact Barnes Exhi-
bition Management, (03) 211-3777, 3026.

JULY

The 10th Perth Electronics Show will be
held at Claremont Perth over July 13-17.
Anyone wishing to exhibit or attend should
contact the Manager's Office, 94 Hat
Street, Subiaco, WA 2008. Phone (09) 382-
3122.

COMDEX Australia’s National and Inter-
national Computer and Communications
Exhibition and Conference will be held in
the Darling Harbour area of Sydney from
26-28 July. Potential visitors and exhibitors
should ring (02) 939-5555.

AUGUST

The 3rd Regional Convention of thc Mecl-
bourne Audio Engineering Convention will
be held at the Melbourne Hilton over
August 16-18. The three day programme of
papers and workshops will be accompanied
by an extensive exhibition of audio
products. Contact Brian Horman, PO Box
131, GPO South Melbourne 3205. (03)
329-0162.

SEPTEMBER

The ANZAAS Centennary Congress will be
held over 2-6 September, 1988 at Sydney
University. Enquiries should be addressed
to Mr B. O'Bourke. Organising Secretary
1988 ANZAAS Centennary Congress 118
Darlinghurst Road. University of Sydney,
NSW 2006. Tet (02) 692-4356.

OCTOBER

The Australian Computing Exhibition will
be held at Darling Harbour on September
20-22. Contact Michael Fleur (02) 264-1266.

NOVEMBER
The International Robot Show fcaturing Ar-
tificial intelligence  systems, automated

guided vehicles, coating equipment. com-
puter-integrated manufacturing equipment
and many other items of cybernetic interest
will be held from 7-10 November. There
will 60 estimated exhibitors and anyone
wishing to participate should contact Aus-
tralian Exhibition services 424 St Kilda
Road. Melbourne. Vic 3004, Tel (03) 267-
4500.
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The crew of the new shuttle, from left to right; Dave Ailmers, Richard Carey, George Nelson, Frederick Hauck, and John Lounge.

incteen eighty-cight will sce the
Nfirsl American manned spaceflight

since the demise of the Challeng-
er. over two years ago. In that time the
American space program has been shown
to the world as a politically dominated
program rotten to the core. while the
Soviet program has made major steps to-
wards the cherished goal of landing cos-
monauts on Mars.

Currently NASA is nominating the 4th
of August as the date for the launch of the
new shuttle named Discovery. The mission
will be called STS26. Barring technical
mishaps Discovery will be launched from
the Kennedy Space Centre 31 months
after Challenger. However, there is every
reason to doubt the launch date will be
achieved, sincc NASA has alrcady post-
poned the event numerous times.

The five man crew, all space flight vet-
erans, is commanded by Frederick (Rick)
Hauck, who has flown on STS7 and also
commanded the spectacular 51A satellite
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retrieval mission. Piloting the Discovery
will be Richard Covey who flew on 511
(the flight that launched Aussat One).
Mission Specialists will be John (Mike)
Lounge. who flew with Covey on 511,
Dale Hilmers, a participant on the De-
partment  of Defence’s  S1J mission.
George Nelson who has flown twice on
41C and 61C has the honor of being the
first American to fly two (successful) mis-
sions in a row. If any emergency arises
that will nced Extra Vchicular Activity,
Hilmers and Nelson have been named as
the crew members to go “space walking'.
The primary payload of the four day
mission will be the deployment of the
third Tracking and Data Reclay Satellite
(TRDS). The first TDRS was deployed on
STS6 in 1983, and the second one was de-
stroyed on mission SIL in January 1986.
Manufactured by TRW, TDRS-C will pro-
vide a crucial role in Space-to-Earth com-
munication for NASA in years to come.
Once the three TRD satellites are in

COUNTING DOWN
TO DISCOVERY

Kathryn M. Doolan

place, NASA's Space Tracking and Data
network will be phased out. Three of the
12 tracking stations in use have been
transferred to the Deep Space Network
(including Tidbinbilla in the ACT), those
three stations will be used for planetary
and solar system exploration. The other
nine stations will eventually close down or
be transferred to other US government
agencies.

The concept of using satellites for its
own communications purposes (ground to
ground and ground to space) was de-
veloped by NASA in the early 70s, follow-
ing studies that suggested a system of
communication satellites could be oper-
ated from a single ground station. In the
budget-cutting that went on at NASA. this
was onc of the ways in which money could
be saved in the long run.

Once TDRS is deployed from Discov-
cry, it will undergo a series of tests and
then will be moved to its geosynchronous
location over the Pacific Occan, south ot



Hawaii. A fourth TRDS will be launched
from the Shuttie in late 1989 or carly
1990.

Other experiments to be conducted dur-
ing Discovery's flight will concentrate on
the new flight hardware installed on the
shuttle. On the flight deck new computers
have been installed. steering controls for
landing have been modified and new
brakes have been included, after landing
difficulties encountered in 1985.
Modifications
One problem area on the Space Shuttle
has always been its main engine systems.
It was always expected that if anything
went wrong with the Shuttle the main en-
gines would be responsible. In the time
since Challenger, modifications have been
carried out and recently one engine was
fired for a total of 6000 seconds, more
than is required during flight.

Improvements have also been made to
the cause of the Challenger's demise —
the Solid Rocket Boosters (SRB). In its
report the Rogers Commission urged
NASA 1o re-design the infamous "O’ rings
and judging by recent reports, the whole
joint has thoroughly changed. Some of the
improvements include: heaters to be used
to maintain joint temperature of 75 de-
grees Fahrenheit: an additional *O" ring
scal: and weather seals to keep out water.

Most of the SRB testing has shown the
new seal to work. However, just before
Christmas in one test firing. the end of an
SRB nozzle was blown off. According to

NASA this happened due to excess pres-

sure placed on the joint by engineers,

to

test what would happen if such an event
occured in flight. NASA officials say this
was only a hypothetical test and would not

happen in actual flight conditions.
If all goes well Discovery will land
Edwards Air Force basc on the 8th

at
of

August. NASA hopes that it can launch
STS27 by December 1988. STS27 will be
the first in an increasing series of classified

missions flown for the US Department
Defence, which will see a scaling down

of
of

open scientific flights which have paid rich

dividends in the past.

Last Ditch Stand

Before any of this happens, Discovery will
have to be launched. The interest in this
flight will be immense: NASA will not be
able to complain of lack of interest on the
part of the media as it was prone to do
before the Challenger incident. STS26 will
be one of the most carefully observed
space flights ever. and it will be crucial for
NASA that nothing happens to jeopardise

the crew or shuttle.
takes place,

If another accident
the shuttle program may

cease to cxist along with NASA itself.
However, a successful flight of STS26 will
£o a long way to convincing the American

public that the shuttle does belong

in

space and not on the floor of the Atlantic
Ocean where the spirit of NASA has been

sitting since January 1986.

Kathryn Doolan is with
the Space Association of Australia

Space station agreement

More pressure on NASA to make the
shuttle work has come from the recent
agreement between Europe and US on
the operation of Columbus, Europe’s
contribution to the US's space station.
The agreement follows 18 months of
discussions, and paves the way for an
intergovernment agreement on the
space station.

The agreement details the amount of
power that the space station will supply
to Europe’s laboratory attached to the
main station, what storage facilities
there will be, the time allowed for ex-
periments, and access to transport to
and from the station.

Columbus consists of a laboratory
attached to the main station, a sepa-
rate orbiting laboratory that astronauts
would visit to change experiments,
and a remote-sensing platform, orbit-
ing over the poles and called the polar
platform. Australian scientists have
taken particular interest in the possi-
ble ramifications of this device, since
it would be the only part of the station
that will penetrate to southern lati-
tudes.

British Aerospace hopes to be the
main contractor for the polar platform.
However, if the British government de-
cides not to participate in Columbus,

Europe could build a polar platform
without BAe's involvement. Philip
Goldsmith, the ESA’s director of earth
observation and microgravity, says
that the French have put forwad an al-
ternative proposal. It is based on a de-
sign of the platform for Spot, the
French commercial satellite, and
would not be as large as the initial
concept.

Besides waiting for Britain’s deci-
sion on Columbus, Goldsmith wants
to hear whether the British govern-
ment will back Europe’s plans for
ERS2, a remote-sensing satellite that
will carry infrared and microwave de-
tectors of observing ice and the
oceans. Data from ERS satellites will
be important for global models of the
climate.

The ESA is planning two ERS satel-
lites. ERS1 will be launched in 1990,
and is under construction now. ERS2
is planned, nominally, for 1993. Polar
platforms to be launched by NASA
and the ESA, in 1995 and 1997 respec-
tively, will also carry microwave and
infrared detectors.

ERS1 carries a significant Australian
experiment on board and disruption of
its schedule would lay havoc with
Australian space plans.
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February 1988
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This VEGA card from Video Seven in the US Is typical of the non-standard cards now avaiiable
that offer some IBM standards and some special modes all of their own. It does standard EGA,
Monochrome (MDA), CGA, and Hercules as well as 752 x 410 with 16 out of 64 colours. Software
drivers make It compatible with Windows, Gem and AutoCAD, amongst others.
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GRAPHICS CA

The second in an occasional series by ETI staff that looks
at the hardware of the ubiquitous IBM-PC/XT/AT and
clones. This month it’s the turn of the graphics card.

en the IBM-PC was introduced
back in 1981, it was unique in
having its graphics on a separate

board. Previously, the handling of graph-
ics had been considered such an intimate
part of the design of a computer that it
was always contained on the motherboard.
Even when the user had a choice of video
standard, this was gencrally taken care of
in different parts of the on board circuitry.

The concept that drives the video on a
PC is quite different. (For PC, please read
IBM-PC, or the XT version or the AT
version whether made by IBM or some
other vendor. Compaq et al may frown,
but we can’t be pedantic). From the
ground up the PC was designed around
the idea that the video section would be
on a totally scparate board. spccifically to
allow a multitude of different standards to
be developed.

When the first PC was rcleased 1BM
had two different video adaptors on hand.
The first was the monochrome adaptor,
the other the colour graphics adaptor,
coloquially known as a CGA. For reasons
that will be apparent shortly, IBM subse-
quently released an improved version,
called the EGA or cnhanced graphics
adaptor. IBM also released a professional
graphics adaptor (PGA) which, as its
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name suggests, is for high-end professional
use.

Of course, it's no secret that IBM has
not had the field to itself. Indeed, for
every factory around the world making
clones of the IBM-PC, there arc a hun-
dred making copies of the various add-on
boards that can be slotted into them. This
is cspecially true of the graphics cards.
Nor have the clone makers been content
to simply reproduce IBM's standards.
Today cards are available in all sorts of
congigurations, some considerably more
sophisticated that the original. Indeed, it’s
not uncommon to find graphics adaptors
for the PC that have more computing
power on board than the PC itself.

Monochrome Adaptor
The absolute minimum required of a PC’s
video system is the ability to write text on
a screen. This is what the monochrome
adaptor does. It was designed by IBM to
be a two-colour, text-only adaptor to
allow the computer to be hooked up to a
varicty of video devices, like a TV set or
monitor.

The monochrome adaptor prints text
characters (the full 128-character IBM
ASCII set) on the screen in 25 rows, cach

cither 40 or 80 characters long. The 80

character mode is by far the most popular.
The 40-character mode was introduced
specifically for the use of signals going to
TVs, which are degraded by the products
of modulation and demodulation. When
the PC was introduced many people still
used computers in this fashion.

The monochrome adaptor requires 4K
of memory in order to function. Since 80
characters x 25 lines = 2000 characters on
the screen, it is apparent that each posi-
tion requires two bytes to store it. One
byte holds the actual character to be dis-
played, the other is known as the ‘attri-
bute’ byte. The attribute of a character
refers to the background on which the
character is to appear. It can be set to be
invisible, reversed, underlined, normal (of
course) and blinking, plus a combination
of these.

CGA
The CGA standard is the cheapest and
casicst way of getting colour from the PC.
It can operate in either text or graphics
mode. In the text mode it functions much
like the monochrome card, except that at-
tributes allow the selection of foreground
and background colour as well.

In the graphics mode the software has
access to every pixel on the screen. The




exact number of pixels can be varied,
from 320 to 640 dots across the screen and
200 dots vertically, ie, 128,000 distinct
dots. The 320-dot standard is called mode
4, the 640-dot standard is mode 6. There
is a trade-off between the resolution, ie,
the number of dots, and the number of
colours that can be displayed. If only 320
dots arc displayed, each can be any of
four out of 16 possible colours. In the 640-
dot mode, the IBM PC is really taxing its
memory resources, and so only two co-
lours, ie, monochrome, are available.

The CGA card requires 16K of memo-
ry, four times as much as the monochrome
card. In mode 4, the memory is divided
into two banks. The first holds informa-
tion on the even-numbered scan lines, and
the second holds information on the odd-
numbered lines. The two banks of
memory can be displayed alternately to
produce an interlaced screen (see box).

When it’s operating in the text modes, a
CGA card only requires 4K per screen, so
it’s possible to store four scrcens at the
same timc. These screens are known as
‘display pages’. While only onc¢ page is vis-
ible at any one time, any of the four can
be manipulated by the PC’s processor.
This makes it possible to change a page
before it's displayed. In fact, one page can
be changed while the user is looking at an-
other, a facility that has obvious implica-
tions for animation, and other sorts of
clever programming,.

EGA

You may be tempted, on reading all this,
to wonder whether IBM sold any mono-
chrome adaptors, given that the CGA
card appecars to be able to do everything
the monochrome card can do, and a lot
morc. The answer, unfortunately, is that
most of the machines IBM sold, and prob-
ably most sold by other vendors as well,
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The Hercules card has become an industry standard format, even without the sanction of big
blue. This card has a centronics port as well. Courtesy of Tech Pacific.

have gone out with the monochrome card.
The typical IBM machine is used in some
text manipulation role for most of its life,
and in that role, the resolution of the
CGA card is just too coarse for serious
work.

As a conscquence, IBM began to look
at ways of increasing the resolution of the
screen, and retaining the colours of the
CGA while cqualling or exceeding the
definition of the monochrome card. The
answer was the enhanced graphics adap-
tor. The EGA supports all the CGA
modes as well as introducing four of its
own. The first two modes give more
colour at similar resolutions to those of
the CGA. The third, mode 135, retains the
horizontal resolution, while incrcasing the
number of lines up to 350. Mode 16 does
it all together. It offers 640 x 350 with 64
colours.

Interleaving

The IBM PC uses interleaving of the scan
line In its graphics modes to minimise flick-
er. To understand what this means, remem-
ber that the picture is painted on the screen
by the passage of an electron beam over
phosphors on the inside of the screen. This
beam is controlled by deflection plates on
the tube, which are capable of bending the
beam as the electrons travet from the elec-
tron gun to the screen. These plates are
used to move the beam very rapidly from
side to side, and rather more slowly up and
down. The result is that the beam paints a
series of lines across the screen from side
to side, starting at the top and working
down to the bottom.

The picture is painted by modulating the
beam, ie, altering its intensity so that it
causes a different degree of illumination of
the phosphors at the point where it hits

them. In the case of monochrome display
terminal, modulation would be binary, ie,
fully on and fully off, since the picture is
made up of a series of dots without any
shades of grey.

It was discovered, early in the history of
TV, that while this Is a perfectly practical
way to make a TV, it is less practical to
make it all happen so fast that it completely
fools the eye. In fact, early non-interieaved
TV seemed to flicker rather badly as each
frame was built up laboriously from the top
to the bottom. The answer was to double
the frame rate, ie, double the rate at which
the electron beam went from top to bottom,
but to do so by leaving out half the lines.
The idea was then to go back to the begin-
ning and paint in the missing lines on the
second pass. The resuit: a more or less
flicker free picture.

The amount of memory required to run
the EGA card varies with the sclected
mode. Mode 13 requires 32K, mode 14
needs 64K, mode 15 448K, cven though it
only works in monochrome. Mode 16,
with its 64 colours, cats up a massive
1.334 megs of memory.

Just how this memory works is cnor-
mously complicated because it requires
more memory in mode 15 and 16 than is
available in the PC’s address space. This is
the 64K sized A bank. This mcans that
the working memory has to be switched in
and out of the available space as needed.
In this way, the PC can gain access to
whatever part of the EGA memory it
requires.

The circuitry to do this is held on the
EGA card. It automatically reconfigures
the memory to the required video mode
and the amount of memory available, and
then bounces it in and out of the working
address space as required. You may get
the impression that the software to control
this is complex, which explains why not
every program you buy will run on the
EGA. The EGA is an excellent semi-pro-
fessional standard. but it has only been
achieved at the price of considerable com-
plexity.

Hercules

The Hercules Card was developed for the
same reason as the EGA card. However.
instead of trying to be all things to all peo-
ple, like the EGA, the Hercules card un-
compromisingly goes after resolution. Ar-
guing that most users require good resolu-
tion before they require colour, they pro-
vided no colour capacity, just 720 horizon-
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tal pixels and 348 scan lines.

720 x 348 = 250. 560 pixels, and so a
similar number of bits. Dividing by eight
gives 31,320 bytes, which fits nicely into
32K of memory. This 32K is divided into
four banks, which correspond to four
frames, each of which contains 87 lines.
These lines are interleaved in the normal
fashion to display the 348 lines of the
complete screen in a flicker free fashion.

PGA

The last of the IBM standards is the pro-
fessional graphics adaptor. a two-board
add-on that turns your ordinary old PC
into a professional-level graphics worksta-
tion. Resolution is 640 x 480, with 256 co-
lours available out of 4096. The screen is
not interlecaved. Instead the frame rate is
increased to 60 Hz to get rid of flicker. A
special monitor is required with a 25 MHz
bandwidth to cope with this speed.

The power of the PGA is not really vis-
ible from a bald statement of its vital
statics. The boards carry hardware based
around an 8088 processor for extensive
graphics manipulation; drawing. rotating,.
translating, scaling, vector and polygon
drawing and so on. This frees the on-
board software from some of the mundane
tasks that are necessary when handling
graphics.

Clones

This summation of graphics standards may
leave you with the impression that the
world of IBM-compatible graphics is nice
and neat. In fact nothing could be further
from the truth. There is a raft of clones,
mixing and matching facilitics, modes and
standards according to their maker's per-
ceptions of the market.

IBM itself combined the monochrome
adaptor with a Centronics printer port.
However, clone makers have gone much
further. Typical combinations include
monochrome and CGA. HEGA., which is

The Everex Edge will generate 132 x 44 rows and look like a Hercules card to your
software. It also has colour options: 320 x 200 with 16 colours or 640 x 200 with 4
colours. Courtesy Everex Australia.

Hercules and EGA and. predictably, all
sorts of variations on the theme. with
printer, games and mouse ports being firm
favourites.

This doesn’t include the non-standard
modes available, which are even more
numerous. The typical structure of such a
card is to have a number of standard
modes, plus some enhancements. For in-
stancec, EGA cards often have a special
mode, sometimes as high as 1072 pixels
across, which can be run on a high band-
width monitor. These enhanced cards have
the problem that without software nothing
will run on them, so special drivers need
to be included in the package to allow ex-
isting programs to make use of them.
Typically, drivers are included for the fa-
mous industry standards like AutoCAD or
Microsoft Windows.

IBM’s Video Modes

Mode Colours Resolution

0 2 40 characters

1 16 40 characters

2 2 80 characters

3 16 80 characters

4 4 320 dots

5 2 320 dots

6 2 640 dots

7 2 80 characters

8 16 160 dots

9 16 320 dots

10 4 640 dots

13 16 320 dots

14 16 640 dots

15 2 640 dots

16 64 640 dots

Herc 2 720 dots

This is a list of the principal modes of the
IBM family. The first seven modes are used

with CGA cards and standard RGB moni-
tors. Mode 7 is the monochrome adaptor
standard. Mode 7 and mode 15 both use a
monochrome display with 350 lines, in con-
trast to the standard colour display which
has only 200 lines. Modes 8, 9 and 10 be-
long to the PC Junior and are included here
only for completeness. Modes 13 and 14 are
used with the EGA card and a standard
RGB monitor. Mode 16 requires a special
enhanced display. Herc refers to the Her-
cules card which is not an IBM standard so
does not have a number. However, it has
become so popular that it is necessary to
include it in this survey.

There are a few esoteric modes associ-
ated with the professional graphics adaptor,
but we do not cover them in any detall.
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PS2

IBM itself no longer makes any of the PC
variations, nor does it make any of the pe-
ripheral cards. Stocks of the last of the
IBM-brand EGA and PGA cards are now
disappearing off the shelves of IBM deal-
ers in Australia, leaving the market wide
open to the clone makers.

IBM has gone off into uncharted waters
with the PS2, and the PS2 display adaptor.
This is a single board that reconfigures it-
self according to the type of display in
usc. IBM has four, one monochrome and
three colour of differing resolution that
are especially designed for the PS2.

The new graphics cards have a com-
pletely different architecture from those
that applied with the PC. The new genera-
tion monitors require an analogue input,
so the card itself must do the work of
turning the digital signals from the com-
puter into analogue form.

However, they are completely back-
wards compatible, to the extent that all
the video modes of the PC family have
some relationship to PS2 graphics. They
vary from 320 x 200 to 640 x 480. and
then add in three new modes. On the PS2
you can choose 1024 x 768 with 16 out of
a possible 256,000 colours, or have two
pages of 640 x 480 resolution.

Unfortunately, the clone makers are
having trouble turning out a decent clone
of the PS2, so they have yet to flood the
market with cheap imitations of Big Blue’s
product. That’s unfortunate, because it
mecans that it will be a while before ordi-
nary mortals get amongst the dense pixels
of the new gencration video cards. o



THE BEST

ESM-5400 Ultra
high resolution
EGA monitor —
only $845

This monitor must be the best value EGA
in town, with @ moderate price and
resolution to burn!

For this month only, it is available for only
$845, yet thrashes the pants off monitors
costing over $1,000.

READER INFO No. 90

The amazing
PEGA EGA card

normally $499
this month only $299

For this month only, Australia’s highest
performance EGA card is also the most
affordable. Normally selling for a very
moderate $499, the price has been slashed
to under wholesale for this month only.

The amazing PEGA EGA card offers total
software and monitor compatibilty at
around half the price of other EGA cards.

READER INFO No. 91

PEGA CARD —
SPECIFICATIONS

The PEGA EGA card 1s a half s ze, high performance EGA
card, compatible with the IBM PC XT AT and compatibles
It works with Monochrome, RGB colour and enhanced
RGB colour monmitors and supports all the current video
standards, including monochrome, Hercules graphics

Colour Graphics and Enhanced Colour Graph ¢s standards,

as well as Plantronics mode

Facilites include
B Complete compatibibty with software wr tten for all the

sther video cards. including it Graphics (CGA]
Hercules Graphics and Plantronics “ColourPlus”™ modes
B External switches mean that the PEGA card can be
configured from outside the system

B An easy to use software utlty supp'ed with the card
allows users to swtch between modes

@ Flcker free scrolling s performed n all modes 256K of
RAM nstalled

B The card fits straight into a “short stot

M The PEGA card s fully compatble ##th monochrome,
RGB and Enhanced RGB montors

B The card can be configured to work ina “twn
monvtor~ arrangement, in conjuncton wth another video
card

v

PEGA card plus ESM-5400 monitor
— a complete EGA system for only $995

We are offering the incredible PEGA EGA card plus the superb ESM-5400 EGA
monitor for only $395.00. That's a $345.00 saving on our normal low prices. Stocks
are strictly limited, so order now to avoid disappointment

READER INFO No. 92

T

NEW

NEC Multisync il -
IBM PS/2
compatible and
only $1249

If you want the finest monitor on the
market, to go with your PEGA card, it wil
be the new NEC Multisync Il. Totally
compatible with all the video standards,
including the 1BM PS/2 VGA standard, the
Multisync is a truly obsolesence proof
monitor. The Multisync Il now has
automatic switching between TTL and
analog. It is supplied complete with a
comprehensive manual and data cable to
allow connection to the 1BM PS/2 or
graphics adaptor with analog connector.
READER INFO No. 92

- ELECTRONIC
SOLUTIONS

PO Box 426 Gladesville NSW 2111

Phone (02) 427 4422 Fax 427 2542

We accept Bankcard, VISA and Mastercard.
Mail orders our specialty.




The penetration of data communications is revolutionising
the post office. As personal and business communications
depend less and less on old fashion letters. They depends
more on facsimile, and other electronic services.

Tom King

ustralia Post was created from the
Alcfl overs of the old Post-Master-

General’s Department. Electronic
communications went to Telecom Austra-
lia and Australia Post got the rest. Half a
gencration on, Australia Post is still strug-
gling to define a role for itself. The an-
swer seems to be in a host of new services,
that depend very much on the latest in
data communications technology.

Intelpost, one of three electronic mail
services offered by Australia Post, uscs
facsimile technology to ensure two hour
(courier-assisted) delivery of text and
graphics within Australia and the “fastest
possible delivery overseas™.

Esscntially a business service, Intelpost
was introduced in February 1984, It is
claimed to be the fastest mail service on
carth thanks to up-to-the-moment
equipment and the Australia Post Express
Courier Service. (Intelpost also links with
compatible private fax machines anywhere
in the world provided that direct dial fa-
cilitics are available.) It can be used for
business information exchange between
Australia and over 60 countrics. Qatar,
Thailand and Fiji were the latest countries
to come on-line. However, a few Euro-
pean countrics including most castern
block nations still do not have business
facsimile connections with Australia.

“Here in Australia we are being re-
stricted by the clectronic limitations of
other countries.” said Tim Quinn, Austra-
lia Post, Manager. Speed Services. “We
arc perhaps the most sophisticated country
in the world when it comes to electronic
mail technology. These days electronic
mail experts from overseas come to Aus-
tralia not to lecture to us but to learn
from us,” Mr Quinn said.

And with over 500 domestic Electronic
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Post Centres — from Thursday Island and
Broome to George Town, Tasmania and
Parliament House — where Australia Post
fax facilities arc available, it’s understand-
able why our systems are being studied so
closely. One of the statistics that awes
most of the overseas experts is that Aus-
tralia has the largest public fax network in
the world. In addition. about 65 per cent
of all private businesses use facsimile
equipment on a routine basis.

New Features

Such equipment is likely to become more
‘user friendly’, lighter and probably less
expensive in the future, believes Mr
Quinn. Other trends anticipated are the
usc of more professional-appearing bond
paper instead of thermal paper, faster
transmission times. colour fax and more
sophisticated features: automatic dialling
and redialling, sequential transmission,
greater resolution (256 dots per sq mm is
expected). grey scale transmission (useful
for photographic reproduction), security
controls  for confidential information,
memory storage if the paper supply is ex-
hausted. automatic size change for paper,
and program controls to take advantage of
lower telephone rates at night and week-
ends.

Improvements in the technology are
predictable, at least in the reasonably
short term. The response of the market
place is less certain, however. Australia
Post will be using the new breed of fax to
beef up a service called Imagegram, which
is aimed at domestic consumers rather
than the business community.

Introduced by Australia Post in June
1985, Imagegram is a domestic clectronic
message transfer service. Text and graph-
ics can be transmitted around Australia

FASTER THAN A
SPEEDING STAMP

for courier delivery within four hours. As
an optional extra the message or drawing
can be delivered inside an Imagegram
greeting card.

Peak use of Imagegram, a scrvice de-
scribed as “‘a telegram with imagination”
is on Valentine’s Day, Mother’s Day, Fa-
ther's Day and at Christmas. There is also
a steady business year round for birthdays,
engagements, weddings and anniversaries.

“Because we wanted to establish a solid
network of Electronic Post Centres before
launching  promotional  activitics  for
Imagegram. consumer awareness is not at
its peak,” said Mr Quinn. With over 500
EPCs and more coming on line awareness
campaigns now under plan are expected to
generate  considerable  additional Image-
gram business for Australia Post.

Also little promoted, but potentially an
excellent moncy spinner, is E-Post, the last
in the trio of Australia Post's clectronic
mail services. Commencing operations in
October 1985, the computer-based E-Post
scrvice is a multi-dimensional setup with
applications for consumer and business
alike.

While “How to Write to 1000 People at
Onc Time™ is a catchy advertising head-
line it’s a reality with E-Post Lettergrams.
The bones of this message transfer service
consist of the Electronic Mail Acceptance
Centres. the EPC network and high speed
printers.  After lodgement by a telex,
phone (to a special E-Post operator) or in
person (to any EPC) the E-Post system
provides for the typing of customer letters
and messages, their electronic transmis-
sion. laser reprinting on business quality
stationery, enveloping and delivery in as
little as two hours using a courier or by
next day postal service.

“Such a service has cnormous benefits



for businesses which need to cost-effec-
tively reach consumers,” said Mr Quinn.
A high volume user like American Ex-
press, for instance, can preparc a letter,
have its computer-stored address list acti-
vited and send out up to two A4 pages to
1000 individual addresses.

The travel industry and airlines in
particular, frequently use the Lettergram
‘Bulletin’ service for agent notification of
last minute changes to flight schedules.
Debt collection agencies use it to issue re-
minder notices while clubs use it for send-
ing newsletters to members. Many compa-
nies have found E-Post to be the best way
to send urgent information to salcs repre-
sentatives and retailers who do not have
telex facilities.

This text-oriented, computer-based ser-
vice was cxpanded to the USA in mid
1986.

For the most part, E-Post is designed as
a service for the business community.
However, it is cxpected that the general
public will find some of its options quite
attractive. For instance, it is the most di-
rectly comparable to telegrams among the
new services. Sometime in mid 1989 the
familiar green border telegrams from Tele-
com will cease to exist. In their place will
be blue Australia Post Lettergrams. The
advantages being mass marketed to con-
sumers through a series of ads that began
in January are that Lettergrams are casier
to read, they are as fast as telegrams and
they offer more words for less money.
Consumers will have the option of 30
word and 10 line (approximately 100
words) Lettergrams or 2 page letters at
savings of up to 80 per cent over cxisting
telegram rates. As an added bonus a free
confirmation copy of what’s been sent is
provided to the client.

While the general public won’t have the
flexibility of telex or fax lodging Letter-
gram, Mr Quinn believes that by mid 1988
the mechanics will be in place for personal
computer access into the E-Post system.
Using Viatel it will be possible to send a
hard copy message to anywhere in the
country.

Individual PC access to E-Post services
is likely to be followed by access to indi-
vidual PCs by E-Post business customers.
For example, instead of sending a hard
copy Lettergram to x number of customers
a business house might opt to send a mes-
sage direct to x number of PCs. And while
the postman may never be clectronically
replaced it’s most likely that in the Aus-
tralian home of the 1990s it will be equally
important to rcad the day’s electronic mail
as to open the morning's post. [

PR N 2 a T WENE _‘t
Australia Post, Intelpost employee, Grant King, sends
to London.

the judgement on the Peter Wright MI5 éase
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SURFACE
MOUNT

TECHNOLOGY
PART 2

Surface mounting requires new machines and new
techniques, but offers new promises as well.

Les Cardilini

urface mount technology (SMT) of-
fers a significant reduction in the
size of clectronic equipment by in-
creasing the density of components on
printed circuit boards and other sub-
strates. At a rccent meeting. a group of
engineers offered this as the main reason
they had installed cquipment to handie
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and assemble surface mount components
(SMCs) in electronics production.
However. before entering into SMT. it
is necessary to rethink the way assembly is
done. Compared with leaded components,
assembly of SMT processes tends to be
more automated even where smaller pro-
duction runs are involved. Accordingly,

SMT is inherently less labour intensive,
but this is not the only reason for going to
SMT. The majority of surface mount com-
ponents arc, in the main, too small to be
handled using traditional manual pick-and
-place methods.

Not that manual handling is impossible.
Manually operated SMD assembly ma-
chines, and re-work stations of various
complexity, are available for smaller batch
jobs in both production and R&D proj-
ects. But by and large. SMT requires big,
fast machines capable of hundreds of
placecments a minute.

The larger, software Robotic SMD as-
sembly machines. move just a little too
fast for the casual observer to sce what is
actually happening when the machine se-
lects and then places a single SMD pre-
ciscly in position on a circuit board. The
slower action of a simple hand operated,
SMD pick-and -place system, affords a
better appreciation of the dexterity and
accuracy required and of the program rou-
tines needed to control intelligent assem-
bly equipment.

The basic requirements are to provide
some means of keeping the small SMDs
readily accessible to the assembler and a
way of picking them up, one by one, and
placing them with some precision on the
board. The SMDs must then be retained
firmly in position on the solder pads of the
board until the board is soldered. other-
wise the components will move about dur-
ing subsequent handling processes. An ad-
hesive is nceded to keep them in place.

The discrete steps of SMD assembly are
casily disguised in the scemingly single ac-
tions performed by human assemblers and
have to be programmed individually into
robotic assemblers. These include. among
other things, selecting the next component
and confirming that it has indeed been
picked up. finding its X-Y coordinate on
the board, centreing the SMD and placing
it down precisely on its solder pads on the
board and releasing it, and finally confirm-
ing its release, before returning to pick
and place the next part. Similar considera-
tions need to be given to the placement
and quantitics of adhesive and solder
paste.

Cooper Tools, in Albury, New South
Wales. markets the Weller Pick-Place-Sol-
der (PPS) system. a versatile, self con-
tained manual work station for the appli-
cation of glue or solder paste spots and
the positioning of SMDs by means of tem-
peraturc controlled inert gas. The Weller
PPS components are dispensed from tapes
racked towards the rear of the work table,
or from a rotating turntable magazine.

Similar equipment having various de-
grees of sophistication is available from
other distributors in Australia and cach
has its special features. For example. the
Kepro system distributed by the Hawker
Richardson organisation provides a mov-



ing platform on which the operator can
rest his or her wrists during the assembly
process. The platform support slides in
both the X and Y directions between the
component dispensers and the circuit
board, which is clipped firmly in place on
a rotatable, turntable pad.

The main advantage of the mobile wrist
support is that it greatly reduces the
chances of the operator suffering repeti-
tive strain injury from excessive arm
movement during long assembly sessions,
according to a spokesperson for Hawker
Richardson. Supporting the wrists firmly
also helps in stecadying the components
and tools during delicate placcment opera-
tions on densely populated printed circuit
boards.

Bench instruments such as the Model
SMD 602 from Scope laboratories. which
dispenses precise dots of fluids, from wa-
tery solvents to thick pastes. and has
vacuum pen attachments for picking and
placing SMCs, arc also available for use in
smaller assembly and job environments.

Big machines

At the other end of the scalc are the larg-
er, faster and more expensive models, the
building blocks which may link together to
extend production lines as requirements
grow. Accessory modules such as line
buffer zones, adhesive dispensers, solder-
ing plant and board handling equipment
can be integrated into customised, soft-
ware controlled systems.

In between, the automated. table-top
SMC mounters are probably where many
contenders enter the SMD stakes and gain
their first real experiences in SMT produc-
tion and programming. Typical machines
of this type operate under software control
and can accommodate a variety of auto-
matic component-dispensing  magazines.
Printed circuit boards arec mounted in
place according to index marks from
which control routings are referenced.

The head of the insertion machine
centres the SMD prior to placing it on the
substrate and may be programmed to retry
on “‘soft” mishaps. or alert the supervisor
if the process fails at any point in its sc-
quence. rather than soldering on. making
faulty assemblies.

Soldering

Most readers will be gencrally familiar
with wave soldering techniques.  Many
SMDs readily Iend themselves to wave sol-
dering and. in fact. wave soldering is nec-
essary when working with leaded compo-
nents and SMCs on the same printed cir-
cuit board.

Other soldering options in SMT include
Vapour Phase and a varicty of Re-flow
methods such as focussed and far infra-red
heating. Of major consideration is the heat
distributed over, and retained by. the sub-
strate and components during the soldering
process, and the heat conducted inside the
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Surface Mount Technology

chips and other components.

The Vapour Phase process involves boil-
ing a liquid such as freon to create a zone of
hot vapour which condenses on exposed
metal pins and connections. The condens-
ing vapour gives up heat, causing the part
and, more particularly, the solder paste to
rise in temperature, thus activating the
flux and evaporating the binders and by-
products in the compound. The board is
then drawn through a cooler zone which
reduces the temperature of the job, solidi-
fies the solder and also recondenses rising
hot vapour back into the main reservoir of
the expensive fluid. In this process tem-
perature can be controlied to around the
boiling point of the fluid.

Infra-red re-flow systems heat through
direct, focussed radiation, or by conducted
or convected heat applied above and
below the board as it passes through the
various zones in the solder process. Some
components may tend to absorb more
radiated heat than others because of their
colour, but this may be controlled by se-
lecting an appropriate wavelength for the
infra-red source, to obtain a more even
heat distribution.

Hot inert gas is also used for soldering
and de-soldering SMDs. It can be applied
under pressure, through nozzles and jets
for fine working or via surrounding ducts
in larger heads shaped to, say, pinout pro-
files for flatpacks. Rcplaceable heads of
this kind are availble with table top SMD
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work stations and other soldering systems.

Solder application

Placing the solder paste onto the circuit
board pads can be donc by hand using a
suitable dispenser. On bigger substrates
and where larger production quantitics are
involved, however, manual application of

- solder paste may prove tcdious and less

reliable than automated or scmi-auto-
mated methods, using printing techniques.
Screen printing, in particular is widely
used in SMT and is able to provide the
necessary resolution and accuracy required
on the board. This means more tracks on
less arca of board and closer pin spacing
of ICs. Also the heat distribution around
the board will affect the uniformity of the
solder re-flow.

Stencils are used for placing solder paste
on boards, as opposed to the open mesh
of the screen in the case of screen print-
ing. Both processes are similar insofar as
solder paste is puddied on top and forced
through the pattern and on to the sub-
strate, held accurately in place under-
ncath. A squeegee action pulls the solder
paste over the screen or stencil. The thick-
ness of the stencil or mesh controls the
thickness and uniformity of the solder
paste. Necdless to say, the accuracy and
uniformity with which the solder paste is
applied to the board is a crucial part of
the operation. So, too, is the accuracy of
the printed circuit board layout and refer-

ence marks used to align the boards in the
printing machine.

Boards

Printed circuit boards and substrates re-
quire a great deal of attention to detail,
especially where large production quanti-
ties are involved. The density of compo-
nents on surface mount boards and the
finer track work both make reworking and
subsequent inspection more difficult. Ac-
cordingly, the fewer boards that need to
be reworked the better.

Mr Ray Smith, of RCS Design in Alph-
ington, Victoria, pointed out that the cost
of good board design for SM assemblies
needed to be considered in terms of the
cost per board, rather than in terms of the
cost of the design process alone. Where
many thousands of boards might be pro-
duced from one design project, the cost
per board is minimal, so its worth spend-
ing money to get it right. According to
Smith, some manufacturers do not see it
that way and miss out on the benefits of
early investment on long term production
and in-service reliability.

Printed circuit boards for SMDs must be
laid out to suit the soldering process being
used. With pins and devices placed so
close together, heat distribution around
the board, and the changes in surface ten-
sion as solder flows over adjacent pins in
different patterns, can result in the bridg-
ing of pins and tracks. Bridging can also
occur when SMCs pass through solder
waves, side-on to pinout arrays. Re-flow
soldering, on the other hand, does not
posc a similar problem.

Another critical feature of board design,
especially where such small components
are crowded into a confined area, is the
accuracy of indexing or reference marks.
These are used to line the boards up in
the various processing stages such as,
screen printing and setting up in insertion
machines. Relatively small discrepencies in
squareness or sctting up could find some
components misaligned on their pads.

There is currently vigorous interest in
surface  mount technology. Component
suppliers arc active and a number of dis-
tributors have production and re-working
cquipment available. Most seem very keen
to talk to potential users of SMT and
some sce the industry on a very exciting
learning curve in its application.

At Hawker Richardson in Melbourne
for instance, a varicty of equipment they
scll has been set up for demonstration and
to help intending users of SMT assess its
viability for their particular purposes, even
to the point of ‘running a few boards
through to try it out’, from small manually
operated work stations to solder applica-
tion and automated “‘monsters”.
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A magazine for all computer users and enthusiasts, Your Computer has
something for everyone — topical features on all aspects of the computing
world, expert reviews of the latest software and hardware, up-to-the-minute
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The Inmos T 800 from Inmos. On its own it performs better than such state of the ért devices

as the 80386, but connected to other transputers it is capable of the most amazing tricks.

While the general media still bestows its ultimate accolade
“computerised” to signify the latest in awe-inspiring and
indisputable record keeping, computers are old hat. Now,
in fact, it’s transputers, taking the computer further down
the road of parallel processing.

Jon Fairall

re there any limits to the growth of
computers? Ycar after year, they
rrow more powerful, smaller and

checaper. A straightforward extrapolation
of the record of the past 20 years would
scem to indicate that by the turn of the
century the world's fastest computer, the
mighty Cray, will fit into the case of your
IBM PC. and cost about as much. And
the Cray itself will be running several hun-
dred times faster.

But if this does happen, it will not be
via the operation of the same factors that
have driven the progress of the last 20
ycars. Since the days of the carly pio-
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ncers, the performance of computers has
depended on the performance of the mi-
croprocessors that underpin them. As the
chips have got denser, cheaper and more
powerful, so have the computers.

Now we face some fundamental limits
imposed by nature. Currently, designers
arc battling with the beginnings of sub-mi-
cron technology. The price for marginal
advancement now is an exponential in-
crease in the cost of manufacturing. Addi-
tionally, we are actually coming to the
stage where we can measure our creations
in the number of molecules they contain.
We can’t make them any smaller, thus we

can’t make them any faster.

Indeed, the only way to obtain orders of
magnitude improvements in speed would
be via optical computers.

The Von Neumann
Bottleneck

If we can’t make computers better by
making the devices that drive them better,
perhaps it’s time to look at the way we
make computers. After 20 years of mirac-
ulous development, we still make comput-
ers according to the method of Von Neu-
mann, the guru of carly computer science,
who suggested the fundamental
architecture of input/output, memory and
CPU that we still see today.

The problem with such a method is that
it makes the specd of the whole depend-
cnt on the speed of the slowest of the
parts. To do the most trivial operation,
information has got to pass out of the
CPU into the memory, and probably
down the line to the I/O section. This is
the Von Neumann bottleneck.

Since the early 1960s, computer scien-
tists have looked for a way around it.
Early on they latched onto the idea of
parallelism; the idea that information
should be solved by dividing them up into
small bits, processing cach bit indepen-
dently, and then recombining them into
some sort of whole.

It’s casy to state this proposition, more
difficult to achiceve it. Some of the concep-
tual problems include: how do you divide
the information up, and problems of
synchronisation.

Over the last few years, various archi-
tectures have cvolved that have been
parallelled to a certain extent. For in-
stance, a trend in PC design has been to
divide some of its functions into more
managcable chunks. One processor might
look after the screen, another after the
keyboard, another might do arithmetic
calculations and so on. Since in the carly
generation of PCs a considerable amount
of processor overhcad was devoted to
these  housekeeping functions, and the
strategy has had some considerable suc-
cess. Nevertheless, the process is still 1/O-
bound.

Another relatively new development has
been the advent of chips with a certain
amount of parallelism built into them. The
architecture of the computer remains the
same. but the chips operate substantially



A Mandelbrot plot converts obtuse mathematical arguments into visual splendor. Transputers
can generate such images in a fraction of the time of sequential processors because so much of
the calculation can be done concurrently.

faster because of their architecture. This is
the case with all the latest generation 32-
bit processors, like TI's 32020.

Parallelism

However, the first truly parallel processor,
designed from the ground up for parallel
processing, is the transistor computer, or
transputer, from the British semiconductor
company, Inmos. The first of these revolu-
tionary devices, the T414, arrived in Aus-
tralia a year ago., and has subsequently
been augmented by the T800. A third
variant is expected shortly.

How is a transputer different from an
ordinary CPU, and how does it support
parallelism?

For a start, all thec members of the
transputer family consist of an entire Von
Neumann computer on a single chip. it
has a conventional CPU unit, its own
RAM, 2K on the T414 and 4K in the case
of the T800, and four high speed serial
communications ports to handle I/O. The
new chip expected at the year’s end will
have 64K on board.

Four kilobytes of memory may not scem
breathtakingly large. but there are two
points to remember. One is that it's quite
possible to download a program to the
chip through one of the links without
providing any external memory at all, they
arc that fast. The second and probably
more significant point is that a transputer
is designed for parallel processing, so its
part of any largish program will probably
not expand beyond 4K. But even if it did,
the T80 will support 4G of external
memory directly from the pins of its ad-
dress bus.

A uscful analogy for a transputer is to
think of it as a PC on a LAN, its 1/O
functions much like an RS232 port or even
more accurately, like. say. the LAN

Ethernet. As in any LAN, a large number
of CPUs can be connected together to
form a distributed computing facility.
Likewise, transputers can be connected to-
gether, to form a single large computer. It
is possible to connect each of the four I/O
ports on the individual chips to another
transputer, thus providing great flexibility
in designing the network topology.

In fact, this analogy with a LAN can be
pushed considerably further. It is possible
to have a transputer network spread
around the world; a bit in Sydney. a bit in
Melbourne, perhaps even in Timbuktoo.

This parallelism in the network architec-
ture is mirrored by the topology of the
transputer itself. A transputer can com-
municate via all four of its I/O ports while
at the same time carrying out operations
in the CPU and talking to the floating
point unit on board. There is some degra-
dation in performance when the chip is
pushed in this way, but very little com-
pared with, say, the 80286, which is so
seriously 1/0O-bound that according to tests
run by the American Byre magazine, the
80286 in combination with the 80287 float-
ing point chip is actually slower on some
operations than the 80286 alone.

Occam

The performance specifications of the
T800 chip are blinding. However, no mat-
ter how good the chip, it’s pretty uscless
without software, The transputers have
the advantage that they were designed in
parallel with a language called Occam,
and the two have been tailored to jointly
maximise cach other’s advantages.

It is a true parallel language, in as much
as it was designed from the start to have
parts of its program running concurrently.
The hardware links that obsess the circuit
architect now become channels over which

the programmer may pass the results of a
particular  sequence. Actually, strictly
speaking, a channel may simply link
one memory location to another memory
location in a single transputer. It is not
necessary for the programmer to know
precisely where the program is running,
although the way processes are allocated
to processors makes a difference to the
performance of the program.

As a practical example, say we wish to
find a value for e. Mathematically, this
can be solved by applying a Taylor series.
If student days are long gone, recall that a
Taylor scries is a series which, as you add
more and more terms, converges ever
more accurately on some specific value.

The conventional method of solving this
in a computer is to pick a sufficiently large
value for i in a FOR ... NEXT loop.
Each time the computer solves the expres-
sion, it adds the result to the previous
total, until at some arbitrary time the
answer is sufficiently accurate. The ac-
curacy of the answer is determined en-
tirely by the length of time you wish to
spend obtaining it.

The Occam approach would be to
develop a process to calculate a single
term in the series, and then run each of
these in parallel. When the calculation is
finished the results are summed in another
process.

Notice that now the performance of the
program depends on the degree of paral-
lelism, ie, the number of transputers, and
that can be made arbitrarily large. (Of
course, this is a ridiculous example, since
at $800 a pop, the excitement of comput-
ing e to large degrees of accuracy could
easily pall. Nevertheless, there are plenty
of applications where the problem is not
trivial,)

Applications

The main applications for transputers will
be the massive number crunching opera-
tions that now occupy Crays and other
machines. Weather forecasting, voice
recognition and video graphics are just a
few of the applications that will be ideally
suited to this sort of thing. We know,
more or less, how to do them, but our
best efforts at the moment are being
thwarted by a lack of computer power.
transputers will provide it.

Parallel processing computers are now
under devclopment at many universities
and computer companies around the
world. Alrecady, transputer-based products
that exceed the performance of the Cray 1
have been developed. The British Meiko
company. for instance, has developed a
calculating engine called the Computing
Surface and in the US, Floating Point Sys-
tems have put together several thousand
transputers,

One of the first transputer-based prod-
ucts in Australia will be a 20-transputer
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video system from Integrated Arts in Syd-
ney, which listed on the second board of
the Sydney stock exchange in October.
The company is running a million dollar
R&D effort to get the product out soon.
At the bottom end of the market, plug-
in boards for the IBM PC are already
available that have an array of transputers
on them. Indeed, Inmos itself has
developed a demonstration card like this

called the IMS-B003-1. Atari is developing
a transputer-based micro that will be well
and truly the fastest PC in the world —
for a short period of time.

The potential of this area beggars belief.
Within 10 years the advent of the personal
supercomputer is a distinct possibility.
Inmos predicts a 10-fold speed increase in
the T800 by 1989, and is already research-
ing a transputer with 32 I/O ports. There

are really only two obstacles to be solved,
one is the cost, which at the moment is
frightening, and the other is software
development. Cost will, inevitably, come
down for all the usual reasons. According
to a spokesman at Hawk Electronics, the
AS$ price of a T800 has already slipped
$100 since the beginning of the year, Soft-
ware is already under development. The
future is here now. o

Programming in Occam

The first thing to notice about
programming in Occam is that it can’t
be taken for granted that the processor
is executing instructions conventional-
ly, ie, in sequence or in parallel. Thus,
each module (or ‘process’ in Occam jar-
gon) of the program is headed up SEQ
or PAR depending on its status. Once
you understand the distinction, the
actual structure of Occam is really
rather simple. Occam is well named.

The reference will be obscure to all
but students of Philosophy. William of
Occam was a major 12 century English
philosopher who is known mainly for
his dictum that one should not make
things unnecessarily complex. It was
the first enunciation of the KISS (Keep It
Simple Stupid) principle.

To illustrate how Occam works, con-
sider the following example (from A Tu-
torial Introduction to Occam program-
ming by Dick Pountain and David May,
BSP Books, 1987). Imagine the task is
to knit a jersey. A sequential method of
tackling this miyht be:

SEQ

.. . knit body
. . knit left sleeve

. . knit right sleeve
. . knit neck

. .. join bits together
where SEQ means “do in sequence”
and is pronounced ‘“‘seek”.

This works fine provided there is just
one knitter. If there were several, it's
grossly inefficient, since now one knit-
ter, doing the neck, must wait for
another, doing the right sleeve, to finish
before the task can begin.

A more efficient way would be for
everyone to knit their piece of the
sweater together, and then to join the
various bits. In Occam type notation,
we might write:

SEQ
PAR
.. knit body
.. knit left sleeve
.. knit right sleeve
. .. knit neck

. .. join bits together
which instructs us to sew the bits
together concurrently, and then to sew
it all together afterwards (sequentially).
Notice that the string of dots must be
indented two spaces, and there must be
two spaces after the dots.

The analogy with a computer

programme will be perfectly clear. Of
itself this is simple enough, however,
there are many traps for the unwary.
The most elementary, and the most dif-
ficult to solve, have to do with timing.
Notice that since all the parallel pro-
cesses are independent of one another,
each will start, run and finish
irrespective of what happens to the
other. This poses problems if an output
from one process is needed as the
input of another.

To push the analogy a little further,
assume that before the sleeves and
neck can be knitted, the body process
must finish, and measurements sent to
the other three processes. The body
process will run perfectly. As things
stand, however, the measurements will
reach the other processes just as they
are themselves finishing. These other
processes will have run without any
measurement and the measurements
generated in the body process will dis-
appear into thin air. The result: gar-
bage.

Occam takes care of such timing
problems in its fundamental structure
with channels. Channels communicate
from one process to another. A hard
channel communicates at 20 MHz be-
tween processors. A soft channel runs
at 80 MHz beteen two memory locations
on the same processor. However, this
is a hardware distinction only, since
Occam can’t tell the difference between
the two types.

A channel only becomes available
when a sender is ready to send and a
receiver to receive. Thus in our exam-
ple the sleeve process would halt and
wait until the body process was ready
to send. It is not necessary for the pro-
grammer to worry about synchronisa-
tion since this is implicit in the struc-
ture of the language.

Clearly, channels are vital to concur-
rent programming, and as one would
imagine, easily defined within Occam.
Indeed, in Occam, using channels to
communicate a value from one process
to another is no more difficult than
using a variable to store a value. Occam
uses the convention ! to mean output,
and ? to mean input from a channel, so
that A!2 means output the value 2 in
channel A and A?B means take the

. input from A and place it in variable B.
So:
Al2
A?B

is idential to B=2 in a normal concur-
rent program, except that the value 2
exists on one processor, and the vari-
able B on another.

Although Occam is very forgiving to
programmers there are still traps for the
unwary. The most interesting is called
deadlock, and occurs when a process
is hung waiting for an input that will
never arrive. For instance:

PAR
SEQ
comm2 ? x
commi ! 2
SEQ
commi ?y
comm2!3

Here we have two processes operating
in parallel. The first one tells us to look
at the channel comm2 and place the
value there in the variable x, then place
the value 2 on comm1. At the same
time, we are to place the value on
comm1 into y, and output 3 to comma2.
The problem is that the first process
will never get past first base. Why? Be-
cause there will never be a value on
comm2, as the second process, which
should provide the value for comm2 is
also waiting patiently for a value from
comm1 for y.

The example is obviously trivial, but a
little imagination will show you that
deadlock would be easy to achieve if
one was swapping values back and
forth between a number of processes.
Unfortunately, it’s not possible to avoid
deadlock by minimising the use of
channels. They provide synchronisa-
tion between different processes and if
they are not used, the result may well
be that one process will finish long be-
fore another, so that the program
makes very innefficient use of the num-
ber of parallel processors.

However, in Occam, it is possible to
prove that a program is deadlock-free,
and use the same techniques to build
deadlock-free systems (the terms are
‘“‘deadlock-free by construction”, and
‘“deadlock-free by inspection).

In fact, Tony Hoare, of Cambridge
University, who originally proposed the
theory of CSP (Communicating Se-
quential Processes) and went on to
specify Occam, with Inmos, has written
the “Laws of Occam Programming”,
and with other documentation around,
it is now possible to feasibly prove pro-
grams follow a particular specification.

38 — ETI April 1988




i
: LT I
The choice TN R U
1s crystal - i 2

clear "

b

74LS00

11

«
— ' OrCAD M

OrCAD A CUT ABOVE THE BEST

OrCAD/SDT The advanced SCHEMATIC CAPTURE package
Now combines with OrCAD/VST the DIGITAL STMULATOR

This powerful cambination now gives you the ability to
"electronically breadboard" your design on your work desk

OrCAD/VST Features :-

14,000+ Gate capacity

50 Channels (signal or buses)
10,000 events per second (8MHz AT)
Selectable sampling times

Plus many other facilities

When you Warlt CUStom-rrl'?de OrCAD/SDT features :-
quartz CryStalS 000 FAST" Over 3700 unique library parts
Unlimited level hierarchy

Powerful Keyboard macros
Netlisting & post processing utilities

Variable size Text

Be it a jumbo jet or a local courier — Hy-Q
On Line parts browsing

appreciate that stand-down time represents lost

revenue — so we have tailored our operation for
efficient, fast service. As a world leader in crystal Graphics entry of library parts

technology with our bases on four continents ... Design and Simulate at your Desk

in Australia, Singapore, Great Britain, US.A. .. we
clk JururruJuururuuuruuriuury

have the resources and
POR — LT
EXPRESS/// counter 0/P | O EEEEEEEEEEEEKEEEC
I | v

technology to unequivocally
()Ur s o
SPecia) eMmergenc o8 | — 1
ec JTTVIVD N h S S

guarantee our quality
Service gjj

and service.

drj PS into gye,.
Hy-Q also manufacture ,Si"f‘ to despacch Wif}:. on T
and stock Crystal Filters, Cir'x hours in special ‘n o/P uBA ] 1 m i |
DIL Oscillators, > ‘”msfanCes, - 24k o/P ues
r thers‘ o ours - -
[»] 1500 3000
Cursor = 3200 Value = 000ih

MPU Crystals, Clock

SwsTime = 4500

ormaj desparch for

Crystals, SPXO0 and cu
TCXO Oscillators ete. | ;' *O™ quality ¢, o0
ten working day tals Locooocoooaoo O - - -
'Providing ord s Cut out and mail Today
ef €r recej
°re 10am, Stved We will send you a FREE Demo disk and Literature

Name
Title
’ Canparty
Y- nternationa Address
Telephone Fax
1 Rosella Street, Frankston, Victoria, Australia, 3199. Devel

(P.O. Box 256, Frankston.) Phone: (03) 783 9611 B B o T s poy Lxd
Telex: AA 31630 "HYQUE” FAX: (03) 783 9703 Telephone: 819 6088 Fax: 819 6085

READER INFO No. 3

"THE AUSTRALIAN COMPANY”
READER INFO No. 2

CUM/HQ4

ET! April 1988 — 39




MA1000 MEGABIT e
EPROM PROGRAMMER EXXZE

Programs virtually all 24, 28 and 32-pin MOS/CMOS
(E)EPROMSs from 2716 up to 1Mbit 27010/27011 without
any personality modules.

Demo units
available for
obligation-free
evaluation

MAI000 PROGRAMMER

[

@
| .

&G microcontrol

¢ On-board microprocessor and operating software.

* Upgradable for future programmable devices.

* RS-232C interface for remote control and data transfer.

* 8 translation formats incl. Intel, Motorola and Tektronix.

¢ Interfaces with practically any development system or PC.

¢ Works with Crosstalk™'Mirror™ and Procomm™ when used with IBM
PCI/XT/AT and compatibles.

¢ Standard, intelligent and superfast programming algorithms.
Programs Intel 27C256 in 15 sec.

* Supports 8, 16 and 32-bit systems.

* Extensive data editing functions incl. string search.

* 128Kbyte static RAM buffer.

 Stand-alone operation with programmable GO switch or with
optional hand held terminal.

* 2 price of equivalent imported units.

* One year warranty.

P.O. Box 30 Kogarah,

[t/ microcontrol wia,

tAustraka) Pty Ltg Fax: (02) 588 3734

e —
READER INFO No. 33

Do Computers play
any part in your life?

If they do — or if you want to find out more about
them — don’'t miss each month’s issue of —
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computing world.
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Sight and Sound News

Cover

Trevor Lees Ribbons

The new Trevor Lees Ribbon
speaker is a completely Austra-
lian designed and built system.

Superb dynamics and clarity
are just two of the strengths of
the speaker system the maker
claims, which the system uses
some of the most up to date
technology to provide a ribbon
driver capable of operating
from the lower midrange fre-
quencies up to the limits of au-
dibility. Complementing the
midrange/tweeter is a specially
designed and constructed sub-
woofer system using low mass
yet high rigidity materials.

one of the major drawbacks of
most planar speakers: that of
poor vertical dispersion. The
Trevor Lees ribbon provides a
seamless output along its
length, consequently there is
no high frequency rolloff if the
listener is standing.

The principle behind a rib-
bon driver consists of a thin
metal conductor — usually
pleated aluminium which itself
forms the diaphragm. Powerful
permanent magnets placed ei-
ther side of the ribbon provide
the magnetic field. Generally
the ribbon and. therefore. mag-

transformers are usually re-
quired.

The Trevor Lees ribbons
have been designed and con-
structed to provide a sensitivity
of approximately 88 dBw/metre
(far higher than competing de-
signs) and a dc resistance which
can be tolerated by most high
quality transistors and valve
amps — without the need for
an impedence matching trans-
former.

The benefits of this design
are immediately audible and its
sensitivity allows the use of
small yet high quality valve

woofer system has been de-
signed from the ground up to
match the unique qualities of
the ribbon driver. Compound
loading, whereby a second un-
seen driver works in tandem
with the visible driver within
the cabinet, was found to give
the cleanest and most extended
bass. Mounted in an amnidirec-
tional configuration it is an ex-
cellent match to the dipole
characteristics of the ribbon as-
sembly. Special attention has
been given to the crossover
which has been kept as simple
as possible; it uses top quality

The ribbon driver itself | net spacing must be narrow to | amps (as small as 35 watts per | components and hand wiring.
stands approximately 1.83 m | provide sensitivity, however, | channel). READER INFO No. 20
tall, which, therefore avoids | horn loading and/or matching The complementary sub-
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Big Bose

The Bicentennial Festival of
Sydney saw the largest Bose
speaker rig in the world per-
forming in the Domain. The
system was put together by
Sydney’s PA Pcople and con-
sisted of 219 Bose 802s and a
massive 55.000 watts of ampli-
fier power.

Not to be outdone by the
Aussies, the Bose parent com-
pany in America has put to-
gether a massive rig consisting
over 400 Bose 802s and 75,000
watts of amplifier power. for
the Winter Olympics in Cal-
gary.

And another new Bose prod-
uct is on the horizon. Based on
the same technology as the
award winning Bose Acousti-

mass hi-fi speaker system, Bose
has just released a professional
bass system called the Acoustic
Wave Cannon.

The Cannon is a 3.8 metre
(12 foot) long, black tube con-
taining one 12" loudspeaker
placed about three quarters the
way along the length of the
tube. It's aimed basically at the
cinema and installed sound sys-
tem market and was recently
scen being used at the Sydney
Bicentennial BHP Steel Out-
door Movie Season at the Syd-
ney Opera House. A domestic
hi-fi version of the Cannon
may well be secen on the mar-
ket on Oz towards the begin-
ning of 1989.
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Equipping the
Gomposenr

A mixing and monitoring tool
called the HM42 designed to
assist musicians and composers
in  writing, arranging and
recording with multiple instru-
ments has been released by
Rane, challenging the conven-
tional eight track mixer.

The HM42 allows four stereo
line level inputs to be indepen-
dently mixed down to a stereo
program which can be moni-
tored via two powerful head-
phone amplifiers with separate
level  controls.

Several MIDI keyboards and
drum machines can be linked
together to the desired mix,
which can be recorded via
separate outputs on the rear
panel. An EXPAND IN and
OUT feature allows two or
more units to be linked to-
gether for more inputs and
ouputs.  Alternatively,  the
model HC6 headphone console
can be used to permit eight
headphone outputs to indepen-
dently monitor the mixed pro-
gram.

READER INFO No. 22
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Sony Gameras

Sony has released two new
video 8 products.

The CCD-V50 Digital
Handycam is a second genera-
tion unit to the popular CCD-
V30 and includes the same
built-in playback deck with the
added features of a ‘digital
superimpose’ function, a 6X
power zoom lens with macro
function and a date/time dis-
play system.

With the superimpose func-
tion and digital memory IC the
CCD-V50 can memorize points
of high contrast, from hand-
written titles to three dimen-
sional objects, for use at any
time. Users can choose from a
palette of eight video colours,
white, blue, green cyan, red.
violet, yellow or black and su-
perimpose over a scenc being
recorded at any time desired.
So titles (or graffiti) can be
quickly and casily in any lan-
guage.

The unit’s 6X power zoom
lens has either manual or
motorized operation which per-
mits stcady, smooth zooming
controlled by finger pressure
only.

Other features include auto-
focus to maintain clear sharp
pictures, and auto-lincar white
balance to ensure colour bal-
ance even when moving the
camera from indoors to out-
doors.

Playback is casy. through the
electronic  viewfinder, or di-
rectly connected to a television
or monitor. The CCD-V50 also

has full electronic compatibility
with all Y2-inch formats for easy
dubbing and editing. There’s
also a special edit switch to
minimise loss of quality while
dubbing.

The unit is equipped with
AFM hi-fi sound, a backlight
function for a better picture
even with strong light behind
the subject, a Rec-Review
function for instant playback, a
fast access function for easy
image scarch and a standby
mechanism that prevents acci-
dental shooting.

The CCD-V50 has a Charge
Coupled Device (CCD) image
sensor incorporating 291,000
pixels for superb picture detail,
sharp colours and superior low
light  performance,  without
image lag or burn-in. RRP is
$3125.

Marking Sony’s involvement
as the official supplicr of video
cameras to the Australian
Bicentenary celebrations is the
less expensive Limited Edition
CCD-AU2(0 Video 8.

The special features of this
camcorder include a 2.5X zoom
lens, infrarcd autofocus as well
as manual focus, a backlight
control, lincar auto white bal-
ance and auto iris and adjust-
able clectronic viewfinder.

The camera playback by con-
necting to a TV or monitor.
For checking scenes on location
(so to spcak) the viewfinder
works in conjunction with the
REC-REVIEW button. RRP is
$1988.

READER INFO No. 23

New JVG VGR

Not the cheapest VCR on the
market, the new JVC model
HR-D210EA is nevertheless
worth a look. Its features in-
clude a VHS Index Scarch Sys-
tem by which the recorder
scarches and automatically re-
starts playback at the beginning
of a recording; an on-screen
pause display which shows a
white bar on the screen during
recording; and a Next Memory
Function which sets the ma-

chine into the selected mode
immediately following fast for-
ward or replay.

Other functions arc a 14-day,
four-event timer; remote con-
trol; automatic playback,
power on/off, ecject, rewind,
backspace, cditing and pause
release; shuttle search with
locking function; noiseless still;
instant timer recording; and
electronic  tracking  controls
with auto reset. RRP is $799.

READER INFO No. 24

Matsushita Overcomes
CD Noise Problems

Two new Matsushita (Technics)
CD players relcased in Japan
come cquipped with circuitry to
overcome the problems of
zero-cross distortion and com-
putational crror.

The problems are evident in
the quict passages on CDs.
When a CD signal is small the
D/A’s output becomes zero be-
cause the accuracy of the con-
verter is lost due to all the ac-
cumulative crrors in the con-
verter. The result of these low
levels signals is @ muddy or dis-
torted sound. In the oversam-
pling process the digital filter
and adder are used to remove
the unwanted noise which pro-
duces computational error. Ac-
cording to Matsushita, at least
onc cxtra bit making a mimi-
mum total of 17 bits is required
to be output, if this error is to be
minimised. The omission of this
bit and all data beyond consti-
tutes computational crror and
causes distortion when the signal
is small.

Matsushita solves these prob-
lems in its SL-P990 and SL-
P770 models by using a four-
D/A  converter  system  (two
converters for cach channel),
and an 18-bit system for com-
putational crror. The four D/A

systems detects whether input
data has a positive or negative
MSB (most significant bit). If
it's positive with a value of 0,
input data is output to DAC(a)
of a single channcel. During this

time,  zero IS output  to
DAC(b). Alternatively, when
the input data is negative,

(MSB equal to 1), it is inverted
and processed to DAC(b) and
zero is output to DAC(a). By
sceking the differential ouput
of both D/A converters an out-
put free of zero-cross distortion
is possible.

The other new technique of
an 18-bit oversampling filter
produces at least 17 bits when
input of 16 bits passes through
the digital filter. When the sig-
nal is small the 18-bit system
shifts its level and processes 17-
and [8-bit levels. In this way it
raiscs the amount of informa-
tion and minimiscs computa-
tional error.

In addition, by taking the
differential of the (a) and (b)
converters, noises of the same
phase are also cancelled. The
four-converter  system  also
passes through the differential
output via an adaptor to reduce
noisc.

READER INFO No. 25
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Sight and Sound News

AATEG Goes International

Australia’s only video tape
manufacturer, Perth-based
AATEC Australia, has won an
international endorsement for
its product.

AATEC has been awarded
the licence to use the presti-
gious VHS logo by Japanese
electronics giant, JVC. The
award follows stringent testing
of AATEC tapes in Australia
and Japan by JVC engineers.

The licence cements a multi-
million dollar deal to supply
video tapes to West German
electronics company BASF,
one of the world’s biggest
manufacturers and distributors
of magnetic tape.

Under the arrangement
AATEC will produce BASF

tapes for the Australian market
from its Perth factory. BASF,
which has a significant share of
the Australian retail market,
has taken over the retail mar-
keting of AATEC tapes in
Australia.

The VHS licence and deal
with BASF puts AATEC in a
powerful position to tackle
world markets.

Other major recent AATEC
achicvements include winning
an Australian Design Award
for technical excellence; toting
up sales to the United States
worth in excess of $1 million
with further sales to come, and
commencing exports to Malay-
sia and New Zcaland.
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Fashionable GCassettes
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TDK and Fuji have taken a
new tack on marketing their
cassettes. Both have introduced
a new look, TDK providing a
new rounded package for the
cassette, the ‘“take anywhere™
look, while Fuji has favoured a
transparent shell covering the
tape spools.

The new tapes for the (ex-
tremely) fashion-conscious are
the TDK SA-LTD, the familiar
SA tape in a “"Limited Edition™

format, and the wider Fuji
range.

Fuji has also released a cas-
sette specifically for use in the
car. The new GT-11 has what
Fuji describes as Zero Melt-
down capability, which means
that it should be able to with-
stand in-car temperatures as
high as 230 degrees F. The
other claim Fuji makes for it is
that the GT-11 is “vibration

proof™.
READER INFO No. 28

Sony Denies Abandoning Beta

The first Sony VHS home deck
VCRs are expected to go on
sale in Europe this month and
to be available in Australia to-
wards the end of this year or
the beginning of next year, ac-
cording to a Sony spokesman.

The sales of VHS equipment
follows Sony's recent an-
nouncement that it is adding
the VHS format machines to its
Betamax and Video-8 lineup in
recognition of the high propor-
tion of VHS to Beta machines
in many countries. In Austra-
lia, according to Sony, that
ratio is about 80 to 20 and the
decision comes as an attempt
to lock into that market and to
facilitate compatibility between
its other products and the de-
sire for a VHS machine by cus-
tomers.

Initially Sony will be supplied
VHS machines by Hitachi on
an OEM basis at the rate of
5000 per month. Production
will eventually be brought in
house.

However, the company is
keen to impress that it has not
abandoned its traditional for-
mats. Production of Beta ma-
chines in 1987 was about 1.4

million units which Sony claims
makes Beta still profitable.
There is still, according to
Sony, a strong demand for
Beta by the high-end market
for its superior quality, and
while JCV’s marketing made
VHS popular in much of the
world, in places such as the
Philippines, South America and
the Middle East, Sony claims a
greater saturation of Beta
equipment. Underlining its sup-
port for Betamax, Sony re-
cently released another home
deck. the SL-S2000.

Sony’s adventure into alter-
native formats stops at the
home VHS. It has announced
it has no intention of introduc-
ing VHS-C, the VHS cam-
corder format with small cas-
sctte which is compatible with
a home VCR deck, and is
happy with the success of the
Video-8 format.  Overseas,
NTSC countries are being se-
duced with S-VHS, a new
‘super’ VHS format, however,
Sony is concentrating its mar-
keting on its new SuperBeta
and ED-Beta formats although
it may eventually market
S-VHS devices also.

READER INFO No. 27

Sneaker For High

Quality System

Loudspeakers are coming in
ever more varied shapes and
sizes and the new Martin
RS802 doesn’t disappoint. The
unit is housed in a compact
trapezoidal cabinet and is fitted
with standard flying points to
allow suspension upright or in-
verted. Pairs of M8 bushes, are
fitted top and bottom for wall
bracket or stand mounting.

The speaker is a “mid-high

pack’, two-way. horn-loaded
svstem. 1t uses high-cfficiency
drive units coupled to horizon-
tal constant dircctivity (HCD)
horns  designed by London-
based Martin Audio. The result
is a claimed high output, low
distortion and well defined dis-
persion over the 200 Hz to
20 kHz band.

READER INFO No. 29
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IN BRIEF

More than you
bargained for

According to a report in a re-
cent Australian, police in New
York are searching for the
demon video intruder. Appar-
ently a person or persons un-
known is hiring video movies
and contributing gratuitous sex
scenes to the end of the
movies. “‘Right after the credits
at the end you see a man and
woman involved in various sex-
ual acts for about 10 minutes in
full colour,” explained one
shop owner.

Tampering with hired videos
is not unusual, although a local
video shop employee had never
heard of this type of intrusion.
He did, however, estimate that
between 30 per cent and 40 per
cent of the movies hired out
are taped illegally onto other
cassettes. Rather than try to
prosecute these people, video
stores are providing for them
by selling cassettes and labels
as well as ex-rental copies.

A Bob Each Way

A recent report we came across
described a kit from the US
company Adaway Systems
which apparently attaches to
the VCR and blocks out any
commercials interspersed in a
program being recorded. In an
expansive gesture, Adaway also
offers a device to broadcasters
that defeats such units.

Another DAT Bill

While the world awaits the out-
come of the US National Bu-
reau of Standards tests on the
copycode scanner proposed by
CBS for installation on Digital
Audio Tape players, another
bill has been introduced into
the US Congress to prohibit
the importation of DAT
players. The copycode scanncr
has been proposed by CBS
Records to prevent DATSs in-
fringing copyright and record-
ing CDs with perfect quality.
The new bill which was
prompted by an announcement

by Marantz that it would start
DAT imports provides for a
years’ prohibition but allows
the import for professional use.
An carlier bill providing for
three year’s operation was re-
ferred to the House Energy
and Commerce Consumer Pro-
tection  Sub-Committee  last
year and awaits the results of
the NBS tests,

A further twist in reaction to
the new bill is that the US
Home Recording Rights Coali-
tion which had agreed to con-
tribute to the cost of the NBS
tests is threatening to rencge
on payment.

Cruising in Style
The 1988 Ford Lincoln-Conti-
nental is to include a Sony
Digital Audio Tape player in
its audio system. The reasons
advanced by Ford for the inclu-
sion of a DAT player are for
the quality of the system and
the size and capacity of DAT
cassettes.  What the DAT
player will use as software we
couldn’t find out from Ford.

The rest of the audio system
is composed of an AM/FM cas-
sette radio with sterco AM and
FM and alternative analogue
cassette deck. This system is
wired to 10 JBL speakers and
driven by a 140-watt amp with
four 35-watt channels. The sys-
tem was jointly developed by
JBL and Ford, custom-de-
signed for the Continental’s in-
terior space.

The DAT system will be of-
fered instead of the currently
available compact disc system.

Do computers play
any part in your
life?

If they do — or if you just want to
find out about them — don’t miss
each month’s issue of

A magazine for all computer users and enthusiasts, Your
Computer has something for everyone — topical
features on all aspects of the computing world, expert
reviews of the latest software and hardware,
up-to-the-minute information for business people and
even games and advice for hobbyists.

All Your Computer's articles are
written in everyday English,
not computer jargon, so even if
you're a beginner there's
something for you in every
issue. And our regular columns
on all the popular brands of
microcomputers are packed with
enough information to get any
newcomer straight into the

exciting world of computing.

— Your Computer is going

to cost you a lot less

than its overseas rivals — and
provide you with the latest
information on the computer
scene in Australia at the same
time. Look for it every month at
your newsagent.
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Fine tuning digital audio signals

requires some ingenuity.

TEAC’s ZD circuit

DESPITE THE CLAIMS of many manu-
facturers, digital music reproduction in the
form of compact disc (CD) or digital
audio tape (DAT) players is not perfect.
The specifications are impressive — 90 dB
dynamic range, ‘‘immeasurable” wow and
flutter,etc — but the fact is, that under
real-life listening conditions, digital media
can produce both noise and distortion that
are significant enough to audibly detract
from the quality of the sound. Once again,
squeezing the last one per cent of per-
formance out of an otherwise first-class
reproduction medium has proven to be a
formidable task.

A new circuit from TEAC goes some of
the way towards claiming this last little
bit. It’s called the TEAC ZD circuit, and
works by adding white noise to the signal.
It was originally introduced in 1985 on the
ZD5000 compact disc player. Now TEAC
has released a second generation version
of the circuit on its new models.

The Problem

The problem the ZD circuit is meant to
attack is inherent in digital audio systems.

Figure 1 is a graphic representation of
an analogue signal. The horizontal axis
represents time and the vertical axis is am-
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Figure 1: An analogue sine wave.

plitude. On a compact disc this signal
would be recorded as a series of digital
values which represent the amplitude of
the signal at precisely-timed intervals.
When the signal is reproduced on a CD
player, the player’s digital-to-analogue
converter (DAC) converts the series of
digital values read from the disc back into
analogue voltage levels, thus recrcating
the original analogue waveform. Here's
where the problems begin. Since the
player is only given a series of discrete
values to work with, the DAC produces a
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Figure 2: A theoretically perfect digital rendition
of the signal in figure 1.

stepped reproduction of the original wave-
form, like the one shown in Figure 2.

The steps thus imposed on the desired
waveform are smoothed by filtration and,
in some cases, oversampling, so you're left
with a nice clean reproduction of the origi-
nal signal.

At least that’s how it works in theory.
In reality there is a serious problem
caused by the fact that with present tech-
nology it is impossible to produce a per-
fectly lincar DAC. This means that it is'
not always capable of producing an output
voltage that precisely corresponds to the
input digital value. For example, while a
linear input should produce a stepped out-
put signal that looks something like Figure
4, it actually looks more like Figure 5. In
Figure 5 the conversion steps do not pre-
ciscly match the input data, thus adding
noise and distortion.

For the most part, this non-linearity is
but a small percentage of the total signal
level. Practically, it is insignificant when
reproducing large signals. However noise
and distortion become unbearably large in
relation to low-level, quiet signals. For ex-
ample, a 0 dB input signal might produce
a distortion level of only 0.003%. but a
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Figure 3: A practical rendition of the signal in
figure 1 after it has been treated by an ana-
logue-digital converter.

—60 dB signal reproduced on the same
player would have as much as 3% distor-
tion. Reduce the signal level to —80 dB
and you’d have 30% distortion.

I’s not all that difficult to see why this
should be so. The levels of signal voltage
swing from zero through to the full level
the DAC can handle. Non-linearity prob-
lems, on the other hand, are constant, and
don’t depend on the input level at all.
Thus noise becomes a greater proportion
of the whole as the signal level goes down.

So, what’s the solution? One strategy tried
by most manufacturers is oversampling.
There’s no doubt about it: oversampling
does help in improving the reproduced
sound of compact discs. However, it does
not, for example, provide more accurate
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Figure 4: Linear output from a DAC means even
tread on the step.
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Figure 5: Practical difficuities produce this type
of output from a constant ramp input.

reproduction of the original signal or
eliminate quantization error. Once a signal
has been quantized at 16 bits and a sam-
pling rate of 44.1 kHz, that’s it. No
amount of oversampling, 18 or 24-bit
reproduction can recover signal details
that were originally *‘ignored” between
samples.

TEAC'’s solution is to add some noise to
the circuit. While the idea of adding noise
with the aim of minimizing noise might
seem contrary to common sense, the tech-
nology is very effective in practice.

A random pulse generator is synchro-
nised to the sampling of the recorded digi-
tal data, and adds a random value to each
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Figure 6: What it looks like in the time domain. These oscilloscope shots show the ZD circuit in action. At left, there is
no dither, and noise peaks are clearly evident. At right, dither has been introduced and the peaks subside into the
noise.

digital value received from the disc. The
added noise is known as ‘“dither”. Both
the music-plus-dither data and dither-only
data are then converted to digital signals.
After conversion, the dither noise is sub-
tracted from the music-plus-dither signal,
leaving only the converted music signal.

This has the effect of “randomizing” the
inherently non-linear output of the DAC,
thereby distributing the regular noise com-
ponents to form white noise which does
not appear as an integral part of the music
signal.

In reality, the ZD circuit does not re-

duce the total amount of error produced
by digital-to-analogue  conversion. It
changes it to white noise which is less au-
dible and actually results in lower distor-
tion.

In principle. the use of dither to reduce
audible noise and distortion in digital
reproduction systems has been known for
quite a while. A similar principle is used
in the analogue-to-digital conversion sec-
tion of most professional digital recording
equipment. The application of this tech-
nology to digital-to-noise analogue conver-
sion in playback equipment, however, was

not nearly so simple. It took years of re-
search and development at TEAC to
create a system which was capable of to-
tally subtracting the dither noise from the
music signal.

The use of dither in audio circuits is ob-
viously not perfection, rather it is an ac-
knowledgement of the imperfections that
are inherent in using digital techniques to
reproduce an analogue world. It may well
become a standard requirement in all digi-
tal audio systems until DACs become or-
ders of magnitude more accurate than
they are at present.

ZD Circuit

+ dither signal

1
ZD Digital LSI
Sample/ Left
Random pulse D/A hold >—'Deglitcher LPF > 0
generator :J‘\>conv I_
. Subtractor De-
emphasis
:’\>Digital :(>__ Adder
filter
y Sample/ Right
L/R chan :'_‘> D/A | [7_hold > Deglitcher > ’
separator conv .
/Subtractor emphasis
Signal Analogue subtractor Signal

removes dither

Figure 7: The complete ZD block diagram. At left, the signal enters from the disc. Random noise is added synchronised to the sampling
of the DAC. After conversion, the random noise is subtracted and the digital noise removed in a low pass filter.

without dither
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With Yamaha's new AVC-30 Video Integrated Amplifier, you'll be watching videos with your ears. As much as you

do with your eyes. Now that may sound strange. But with the AVC-30, that’s the only thing that will sound strange. Because once

you plug your video cassette recorder and speakers into the AVC-30, the room will

be filled with incredibly lifelike sound. And when you plug in your graphic equaliser,

compact disc player, stereo tuner and turntable, the AVC-30 becomes the control console
of your own surround sound video centre. When you hear your next video you'll see exactly

what we mean. The AVC-30 Video Integrated Amplifier. For just $899* From Yamaha.
Saatchi YAM 028/R READER INFO No. 11

* Rec. retail price.




The newest audio offering

from Pioneer combines
both sound and vision.

Pioneer’s Model CLD

- 1050 Multi

System Player

Les Cardilini

COMPACT DISC VIDEO (CDV) has at
last arrived with the recent release in Aus-
tralia of Pioneer's LaserDisc/Compact
Disc/Compact Disc Video player, Model
CLD 1050.

This follows earlier demonstrations of
CDV players by both Pioneer and Philips
in Australia, during December last year.

And, contrary to suggestions of a few
years ago, that video pictures on compact
disc when they arrived would be slow
moving, slide-like presentations, CDV is
full action video, with high quality, digital,
stereo sound.

Compact Disc Video discs themselves
are coloured gold so that they are distin-
guished easily from the now familiar,
silver, audio-only version. Otherwise, the
new CDV discs are the same shape and
size as their silver counterparts and can, in
fact, be played in existing CD players. It
is anticipated they will sell at around the
same price as regular, audio compact
discs.

The catch is, of course. that in order to
see the pictures and hear the video sound-
track on a CDV disc you need to have a
CDV player and either a TV set or moni-
tor and stereo amplifier. The CDV discs,
however, also have about 20 minutes of
conventional compact disc digital audio
program without video, recorded else-
where on the disc which can be played in
existing CD players. A CD-only player
playing a CDV disc simply ignores the six-
minute or so video segment and its associ-
ated soundtrack, and plays the audio-only
segment as though it were an ordinary
compact disc.

Perhaps it should be made clear that
there are two, separate sound programs
on the CDV disc. One is the soundtrack
belonging to the video. The other is up to
twenty minutes of conventional, compact

disc digital audio sound which is not nec-
essarily related to the video sound track.
The audio-only program and the Table of
Contents (TOC) on the CDV disc are re-
corded in the innermost area where they
can be read normally in a non-video CD
player. Accordingly, the non-video CD
player can start up and play the required
tracks in the conventional CD area of the
CD video disc and will turn off before it
reaches the video tracks. The CDV
player. on the other hand, learns from the
TOC that a video segment exists on the
disc, and then begins to play in that area
unless the audio program has been pre-se-
lected.

The video segment is recorded on the
outer part of the CDV disc which, in the
video mode. is sped up to about 2200
revolutions per minute in order to accom-
modate the large amount of video signal
information. The higher speed accounts in
part for the relatively short video program
capacity of the [2 centimetre disc,
compared with 60 to 70 minutes of music
recorded at the regular CD disc speed of
200 to 500 rpm. Also, there is consider-
able area remaining towards the centre of
the disc, inside the video recording arca.
It seems that to record video information
any closer to the centre of the disc, even
at the incrcased speed. would create
impractical information densitics on the
disc. Thus, there is space remaining
between the video segment and the centre
of the disc. sufficient to record a 20-
minute, audio-only segment using the
regular CD format at the lower speed.

Both video and audio-only segments on
CDV discs operatc at constant linear
velocity (CLV). That is. disc rotation is
slower when the laser pickup is reading
outer tracks and faster when the pickup is
nearer the centre of the disc. in each

mode.

The Pionecer CLD 1050 player is not
unlike other component-type CD players
but is, perhaps, deeper than most. Its
wider disc tray, which slides open at the
touch of a button, will accept 12 centime-
tre. 20 centimetre and 30 centimetre discs.
in moulded rings which centre the respec-
tive discs in the tray for playing.

As the disc tray is closed, the player
automatically senses both the size of the
disc and in which of several laser disc for-
mats it has been recorded. and prepares to
play the disc.

This includes chucking. or coupling, the
disc onto onc of two spindle motors,
bringing the motor up to the correct play-
ing spced and controlling disc rotation
according to constant linear velocity or
constant angular velocity rules. depending
on the kind of disc being played at the
time. It then indicates on the front panel
display the kind of disc format it has
detected and whether the sound is digi-
tally encoded.

A separate spindle motor is used for
playing 12 centimetre diameter CD and
CDV discs, and is located slightly to the
rcar of the spindle and motor assembly
used for the larger discs. The CD/CDV
motor rotates, or lowers, automatically
into a horizontal position where it is out
of the way when the larger, 20 and 30 cen-
timetre laser video discs are playing, and
returns automatically to its upright playing
position when a 12 centimetre disc is load-
ed. A single laser pickup is used in all
playing modes.

Controls on the front panel of the CLD
1050 have been kept to a minimum and it
is really not until the cordless infrared
remote control is examined that the full
operating features of the CLD 1050 are
apparent. Pushbuttons on the remote con-
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Pioneer 1050

trol unit have dual functions depending on
whether the set is playing in the CD-
CDV, or LaserDisc mode. Music tracks
on CD/CDYV discs, and chapters (segments
on video discs) may be programmed or
cancelled using the remote control, and

the disc may be scanned or searched in
various modes depending on the kind of
disc being played. A display function initi-
ated by the remote control brings up or
cancels the front-panel display, or on-
screen information about playing time,

track or chapter numbers and segment re-
peat data.

The Pioneer player automatically han-
dles all disc versions and sizes in the PAL
LaserVision system, as well as regular
compact discs and CDV recordings. Video
outputs are provided via BNC connectors
and SCART, or Euro connectors, and a
PAL TV RF output is available on UHF
channel 32 or 40, adjustable. A TV an-
tenna input is also included on the CLD
1050 and is automatically switched through
to the TV set when the player is not play-
ing video discs. Stereo audio is connected
out of the CLD 1050 via the SCART con-
nector and also through a pair of RCA
sockets. The player should be readily ac-
commodated in home systems where there
is a UHF TV set available. As well, of
course, the sound from the CLD 1050 may
be connected to a stereo amplifier and
speakers.

Recommended retail price for the
Pioneer LD/CD/CDV Player is $2599.
Further information about Pioneer
products may be obtained from Pioneer
Electronics Australia Pty Ltd, 178-184
Boundary Road, Braeside, Victoria 3195;
telephone (03) 580-9911. L

THIS AMP IS FANTASTIC!

But don’tlistento us —listentoit.

ULTRA HIGH SPEED POWER MOSFET AMPLIFIER

Hertz Electronics offers only excellence intheir products, both in performance and
construction. The Linear/é is a fine example. Here's just some of its features:

® Throughout1% metal film resistors
o Fiim capacitors for signal processing

o Band width 18-400 KHz,

o Signaltonolse 403db

o Slewrate: 127V/us

o Circuit breakers, no fuses
® Remote control

two separate secondary windings
and 80,000 .F condensers

Al

EDGECLIFF, NSW 20

LEPHONE (02) 3 029
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NTSC LaserVision Standard

Audio Signals Video Signals
Sync F_‘H — Al ~
ot | of _—
| N | Digita N
dB d8 | Analogue
-20f AA, -20} A
L I 7
-40} -40 /
i hel v hel —
-60r s -8 5 g -60
L ® o ® =
o n o v
wv w (=}
-80f = % - 8 -80
L | & 3 7 S /
$ L 3 | + [l 'l — 5// 1 Jl 1 3 3 . —
0 1 2 3 4 5 6 7 8 9 10 0 1 3 A 5 6 7 8 9 10
— freq. MHz —_— freq. MHz

Videodisc specifications:

There are both PAL and NTSC LaserVi-
sion systems. Different methods are
also used to record the stereo sound
associated with the video. Some laser-
discs, have both analogue and digital
sound but these are mainly NTSC ver-
sions.

In the NTSC LaserVision system, the
modulated video carrier spectrum and
both analogue audio subcarriers and
their sidebands are contained above
2 MHz leaving room to accommodate
stereo audio encoded in the CD data
format. In the PAL system the wider
video bandwidth and accompanying
left and right audio channel signals ex-
tend well below 2 MHz, presenting the

in either analogue or digital form but
not both.

As a result, NTSC LaserDiscs may be
found to have analogue or digital or
both forms of sound modulation while
PAL laserdiscs may have analogue or
digital sound but not both. In both for-

formation pulse-width-modulates the
video carrier. When digital audio modu-
lation is used the formatted data is
NRZl-encoded and shifts the dc level

encoded on the disc.
A further distinction still may be
made between laser video discs. On

corded at a constant linear velocity
(CLV) while, on the other hand, a laser
video disc may be recorded at con-
stant angular velocity (CAV) in which
case each revolution of the disc takes
one PAL TV frame period. Thus, video
frames are arranged in concentric
tracks onthe disc.

More playing modes such as stills
and slow motion can be readily incor-
porated into CAV discs but less play-
ing time is available compared with
CLV discs of the same size. The two
systems may also be referred to as ac-
tive, and long-play, respectively. The
long play, CLV LaserDisc turns at
1500 rpm on the inner circumference
and slows to 570 rpm on its outer cir-

option of encoding the audio channels the one hand, the track may be re- cumference. The active play, CAV
LaserDisc turns at 1500 rpm.
PAL LaserVision Standard
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In an age of CD and DAT, not to mention analogue
cassettes, is there still a place for the humble turntable?

Turniables

The HW-19 Mk Il from VPI in the US Is typical of many modern high end turntables. It uses a
lead welghted platter to reduce speed errors and a special Isolation base to restrict resonances

and rumble. The platter rotates on a Tungsten Carbide bearing.

Turntable technology was a victim of pro-
gress. Just as electronic control systems
were developed that could have reduced
wow, flutter, rumble and all the other
colourations that plagued even the best
turntables, digital music broke onto the
scene and swamped turntable technology.
The salad days never really arrived, and
the music scene is probably the poorer be-
cause of it.

Over the years, turntable manufacturers
developed an understanding of the art of
building these devices so that, using me-
chanical means, they could make a turnta-
ble conform to extremely precise perform-
ance figures. In a mechanical sense the
numbers were impressive, even if, in an
age of digital electronics, they were sadly
lacking.

Today, the turntable is still in produc-
tion, and still the favoured source of many
an audiophile. Within the last ten years,
typical performance figures have improved
perhaps ten fold, giving a more accurate
sound than before. Here we look at some
of the design problems the modern turnta-
ble manufacturer has overcome.

Speed

The fundamental task of any turntable is
actually to turn; what’s more, to turn at a
precisely defined speed.

Until recently, it was acknowledged that
if the rotational speed of a turntable (33'5
rpm for LP records) was accurate to
around 0.1 per cent it was very good.

READER INFO No. 31

With the arrival of quartz controlled turn-
table drives however, speed accuracies in
the order of 0.025 per cent are possible.
However, this degree of accuracy is not
of any real advantage because, provided
the speed is constant, even a musically
trained human ear will rarely be able to
hear a speed error of less than 1 per cent.
Speed accuracy is much touted by the CD
lobby as one of the great advantages of
the digital format. It is actually quite ir-

relevant. . .
Accurate speed is not as important to

the listener as variation in speed.

Speed variations about the constant
speed may be fluctuations of low fre-
quency (1-10 Hz), in which case they are
called wow; or of higher frequency (over
10 Hz). in which case they are called flut-
ter.

The human ear is most sensitive to wow
and flutter when listening to tones at
around 1 kHz (i.c: the mid-range), and
virtually all speech and music programme
material is centred there. In practice, wow
and flutter fluctuations of anything over
0.1 per cent may be audible to some lis-
teners with musically trained ears and
most people will be able to hear fluctua-
tions of (.25 per cent or more.

One point easily overlooked is that what
really matters is how the turntable unit
performs under load, that is when a disc it
carries is being tracked by a cartridge
stylus. When loud recorded passages are
being tracked, drag is imposed on the
turntable. Its drive mechanism must be

able to override this so that its speed does
not vary according to the music being
played. It is in fact possible for a turntable
to have an excellent measured perform-
ance but wow audibly when actually re-
quired to play loud music!

Rumble

A third noise source in a turntable is rum-
ble. Rumble is mechanically generated by
the moving parts of the platter and drive
motor, It can be pitched anywhere be-
tween 2 Hz-1 kHz and, to be unobtrusive,
it must be at least 65 dB below the aver-,
age level of programme sound being
reproduced.

The Tone Arm

The turntable proper consists only of the
mechanism necessary to turn the record
around. It's a pretty useless piece of gear
without the tone arm which presents the
stylus to the record.

The specifications for the tone arm are
impressive. It must have freedom of
movement across the record surface, i.e:
in a horizontal plane. Because the arm
must be able to play records of varying
thicknesses, and cope with warped rather
than truly flat pressings, it must also have
movement up and down, i.e: in the verti-
cal planc.

There are two ways in which the arm
can enable the cartridge and stylus to
track across the record surface.

The first method is called parallel track-
ing. The cartridge is mounted at the end
of an arm which slides along a guide rod,
so that the cartridge and stylus are free to
move only in a straight line direct from
the edge to the centre of the record, i.e.
along the radius of the record circle. For
this reason, parallel tracking is also some-
times called radial tracking.

In theory, such radial movement could
be automatic, the spiral groove physically
carrying the stylus and cartridge with it to-
wards the centre. But. in practice, the tiny
groove is just too small to drag the arm
across the disc, and along the guide rod
with any degree of reliability, and without
causing distortion of the reproduced
sound. For example; in pulling the arm
along the rod towards the centre of the
disc. the stylus will incvitably drag heavily
along one side of the record groove. This
causes either, excessively loud reproduc-
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Jonathon Powers

Two turntables from the Japanese Yamaha Music that use a two piece design for the platter. The
two materials are chosen so that the resonance frequencies are different. The PF 800 (right) uses
zinc and aluminium, while the PF 1000 uses gun metal and aluminium. In a rather cunning innovation,
the belt drive is coupled to the inner of the two pieces, so that the effective inertia of the platter is

increased without increasing its mass. This reduces flutter considerably.

tion of the signal on that groove wall and
consequent sterco imbalance, or damage
to the groove wall, or, more likely, both.

For this reason. a power drive for the
arm is necessary, so that it moves along
the rod from disc edge to centre of its own
accord. But this in turn presents problems,
because the power drive must be suffi-
ciently precise to cnsure that the stylus
docs not press unduly heavily on cither
groove wall, and be able to cope with dif-
ferent groove pitches (because the spacing
of the grooves on a modern LP record
varies with the volume of sound re-
corded). The drive must also cope with a
disc pressing in which the spiral is slightly
eccentric. Sophisticated servo control sys-
tems are necessary to ensure controlled
movement of the arm, cartridge and stylus
over the disc surface. It is for this reason
that parallel or radial tracker turntables
are both uncommon and expensive. They
can, however, produce high quality sound
if well engineered.

A much simpler approach to carrying a
cartridge across the record surface is to
mount it at the free end of an arm which
is pivoted and counterbalanced at the
other end. In this way, the cartridge is
carried in a sweep across the record sur-
face, along an arc centred on a fixed
point. This, of course, is the conventional
type of pick-up arm with which we are all
familiar.

Because the groove in the record you
buy was pressed from a master disc cut
with a parallel tracking arm, it cannot be
accurately tracked by an arm sweeping
around a fixed pivot. With a parallel
tracking arm, the axes of the cartridge and
its stylus always lie truly tangential to the
groove spiral, whereas the cartridge of a
pivot arm can only lic truly tangential to
the groove spiral at one point of the arm’s
sweep into the centre.

The geometrical error introduced clse-
where in the sweep is called tracking
error. It is in fact far less important than
might. at first, appear. It can be made in-
significant by careful design. But clearly.
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to achieve geometrical accuracy in this re-
spect requires that the arm pivot be lo-
cated at a carefully considered position on
the turntable plinth with respect to the
centre spindle of the platter.

The fixed pivot arm sweeps in from the
edge to the centre of the record under
power generated by rotation of the record
and continual contact of the spiral grove
with the cartridge stylus. An ideal arm
would thus have, among other features,
effectively zero mass and zcero friction in
the horizontal and vertical directions, so
that the cartridge and stylus were effec-
tively floating in space.

But of course this is impossible. Apart
from anything clse, a downforce is needed
to hold the stylus in the groove and keep
it in sufficiently pressured contact with the
undulations on the grove walls in order to
generate electrical signals in the cartridge.
These must correspond accurately to the
movement of the stylus over those groove
walls. As one would expect, a complicated
set of compromises has to be reached.

Because the cartridge must have free-
dom to move in two planes, horizontal
and vertical, there are two components of
friction which need consideration. It is a
fact of physics that whenever any two
bodics move relative to one another there
is friction between them. The main source
of friction in an arm is the bearing which
gives the arm its freedom of lateral and
vertical movement, i.c: the pivot bearings.

Essentially, the better quality the bear-
ings the less friction they will exhibit. And
generally, the less the friction the better
the arm will perform, because whatever
friction exists in the bearings will limit the
ability of the cartridge stylus to follow the
groove across the record, and to move up
and down with any warp. The practical ef-
fect of an arm with too much friction will
be that the cartridge mistracks — meaning
that the stylus will not follow the groove
accurately, will try to cut corners, and
produce a distorted sound. In general, de-
signers aim to keep friction at below one-
twenticth the tracking weight of the car-

tridge, that is to say, if the recommended
tracking weight is 2 grams, friction should
be no greater than 100 milligrams.

What really matters for performance is
the effective mass of the arm, rather than
its actual mass. The actual mass of an arm
and cartridge combination is the weight
that would register if it were removed
from the pivot and placed on a pair of
scales. The effective mass is the load or
drag which is ‘felt’ by the stylus. In addi-
tion to the actual mass of the arm, the
stylus will also feel any extra load created
by additional components. This can in-
clude any mechanical resistance created,
for instance, by auto stop mechanisms or
electrical connections pulling, on the arm
from where they run to the plinth. Gen-
erally, it is good policy to keep the effec-
tive mass of the arm as low as possible.
There is, however, nothing inherently
good or bad about high or low mass be-
cause there is another important and inter-
related consideration — resonance.

Resonance

So far we have described, noise sources
caused by the inadequacy of the mechani-
cal control. This is by no means the only
source of noise however. Because it’s a
mechanical system, a turntable and arm
can also suffer from resonance.

Every object has a resonant frequency.
If you trap a solid object, it will ‘ring’ at a
fixed pitch — that is its resonant frequen-
cy. A hollow box or cabinet is tuned to a
pitch dictated by the enclosed volume. It
follows that all parts of a record deck have
resonant frequencies. And it also follows
that if the resonant frequency of one part
corresponds with the resonant frequency
of another, there will be an unnatural pre-
dominance of unwanted sound at that fre-
quency. The cumulative and combined ef-
fect of all this is generally referred to as
‘colouration’.

Resonance can be damped, but only
partially. Thus, just as you can damp the
panels of a car door to make them ‘drum’
less during driving, so you can damp the
platter and structure of a turntable either,
by making it of a heavy substance or by
adding extra material. A heavy platter
also helps the motor to rotate it at con-
stant speed, because the platter then acts
as a flywheel. A good deal of the im-
provements to the overall performance of
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Turntables

turntables in the last twenty years has
been achieved through the use of heavy
platters. However, there are limits. You
can’t overdamp a platter, but if it becomes
too heavy, it will impose excessive strain
on the bearings and will also increase its
start-up time. In any event, nothing can
be completely damped.

New material technology has helped
here. The latest generation turntables use
Tungsten Carbide and stainless steel to
provide extremely hard, smooth surfaces
for bearings, which allow lead platters to
be used. In some units, the platter weight
approaches 20 kg.

Another approach is to make the reso-
nances non-additive. What the system de-
signer docs is simply ensure that the reso-
nances of different parts of the deck do
not coincide with any other resonant fre-
quencices in the unit. This isn’t as easy as it
sounds.

The resonant characteristics of the turn-
table unit may not be determined simply
by the resonant frequency of the structure
on its own. It is, for instance, necessary to
mount the motor of a belt or rim drive
unit resiliently, on some kind of spring de-
vice perhaps. This is to prevent mechani-
cal vibrations reaching the platter and
causing rumble. Likewise, it is necessary
to isolate at least some of the parts of the
deck from vibrations in the environment.
If this is not done, then the cartridge
stylus may be physically bounced right out
of the record groove. or the sound of the
various vibrations picked up and repro-
duced through the loudspeakers.

Not only may this create a vicious circle
of sound and acoustic feedback and intro-
duce audible distortion of the reproduced
programme, it may also physically damage
the loudspeakers. Many high powered
modern amplifiers are capable of feeding
signals to the loudspeakers which are of
such low frequency that although they are
inaudible, can physically damage the cone
suspensions of the speaker units. Low cut
or subsonic filters are often provided on
amplifiers, to help guard against this risk.

There is also resonance in the tone arm.
When the stylus rests on the record
groove, a spring-like combination is creat-
ed. The arm and cartridge can move up
and down with the record, while the stylus
remains in the groove, due to the flexibil-
ity of the cantilever, which is the only con-
necting link between record and arm. Any
spring system, of course, has a resonant
frequency.

The resonant frequency of the arm-car-
tridge-cantilever-stylus-disc ~ combination
depends largely on the cffective mass of
the arm and cartridge. Thus, the effective

Alphason’s Sonata began life as a test bed for the company’'s HR100S reference pick up arm.
The Plinth Is hardwood and the platter heavily damped with added weights.

resonance of an arm will depend to a con-
siderable cxtent on the type of cartridge
with which it is fitted, some cartridges
being heavier than others. Also, different
cartridge cantilevers have different flexibil-
ity. It should, however, be clear by now
that to ensure that the resonances of a
turntable unit do not coincide with the
resonance of the arm requires careful con-
sideration of several factors. It also be-
comes easier to see how some arm-car-
tridge-turntable combinations can be more
prone to resonances than others.

Resonance from this source is usually
subsonic at around 10 Hz. If the reso-
nance is put too low, the combination will
be very susceptible to external shock, for
instance room movements. The cartridge
and stylus will then be likely to jump out
of the groove as you walk round the
room. As a general guide, such danger-
ously low resonances stem from high mass
arms used with high compliance cartridges
(with soft sprung cantilevers). To raise the
resonant frequency above these danger-
ously low levels requires that the effective
mass of the arm be reduced, or the com-
pliance reduced (i.e: the cantilever made
less springy) or both.

This presents problems, because there is
obviously a practical limit to how much
you can reduce the effective mass of any-
thing. Also, low compliance cartridges are
incapable of tracking difficult programme
material such as loud musical sounds, be-
cause the cantilever is too stiff to let the
stylus follow the groove excursions. If the
resonance is put too high, it will move
dangerously close to the audible frequency
spectrum  and colour the reproduced
sound. As a general guide, one reasonable
arrangement would be a turntable unit
with a chassis resonance of between 2 and
4 Hz and an arm-cartridge-stylus-disc reso-
nance of around 7 Hz or higher, i.e.:
around 9-11 Hz. This will leave the record
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deck reasonably immune from room vibra-
tions and the arm will be able to track
warped records without resonating at the
frequency of the warp (always below 10
Hz and usually around 6 Hz). The two
resonances are also sufficiently widely
spaced apart to be independent and act in
effect as a combined filter for mechanical
vibrations.

Subsonic resonances can be damped in a
variety of ways. One technique is to con-
nect the counterweight on the end of the
pick-up arm to the arm by rubber materi-
al. An alternative is to use a viscous fluid
encased around part of the arm. Properly
applied, such damping techniques can con-
trol the otherwise unacceptable resonances
of a high mass arm. Used clumsily, how-
ever, they can create other problems, for
instance increasing friction and thereby
impairing tracking and causing audible dis-
tortion. Another, more subtle risk, is that
the damping material, will itself serve as a
spring and create a secondary resonance
of its own, possibly in the higher and thus
audible frequency range. This will make
the arm ring audibly at the resonant fre-
quency and colour the sound like a bad
loudspeaker. But arms may have audible
resonances purely as a result of basic bad
design.

The use of such techniques has meant
that the moden turntable is able to deliver
a quality of audible signal substantially
better than was formerly the case. In
many respects it lags behind the CD
player. It will never achieve the wow, flut-
ter or rumble rejection of the CD player,
nor does a CD player have to contend
with anything like the resonance problems
of a turntable.

However. modern design has reduced
ticse attributes of the turntable to a level
where they are insignificant. Of more sig-
nificance now are the digital problems of
CD players. ®
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Louis looks at the Hertz Lovuis Challis
Linear 62 amp and
finds it potent.

Heriz Linear 6.2

T

THE HERTZ LINEAR 6.2 power ampli-
fier is the first imported high performance
amplifier we have seen from Germany. It
is in many respects a different type of unit
to the Australian, New Zealand and
American amplifiers with which we have
become familiar, in either the hi-fidelity or
PA fields.

Visval Difference

The first difference becomes obvious when
you look at the front panel. The appear-
ance is generally more ‘high-tec than most
other comparable amplifiers, and also has
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Hertz Amplifier
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The Back Panel

Whilst the front of the panel provided a
neat appearance because of the minimal
numbers of controls, the back panel has a
far greater number of facilities and has a
‘busy appearance’. Most of these controls
would require minimal adjustment, except
during the initial set-up. The connections
to input and output circuitry are com-
pletely separate and, much to my surprise,
the configuraiton of sockets are different
from most Australian and American am-
plifiers. The signal inputs are provided by
two separate parallel tipped and sleeved
phono sockets together with a female
Canon socket. One set of sockets is placed
at the top for the A (left channel) and one
set of sockets at the bottom for the
B (right channel). In the middle of these
socket banks are three switches which pro-
vide for isolated ground or earth ground-
ing, a stereo mode (for separate amplifica-
tion) or bridging mode switch, which al-
lows the two output circuits to be inter-
connected. In this mode, the amplifier
provides almost double the output power.
The last control on the back panel is an
input filter switch which provides a 25 Hz
half power point in the flat position and
moves it to 61 Hz when selected.
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L]

—6¢ LEmL LI IL § L LENLE. | Y1 L L "T L} ILES LA w
i I ! B3 o = ! o i1 ' R iyl o 1 (s :(‘
1 t ' 1 12 | I ) v 4
M i 1 [ 111 ! t - AR
70' i Rl i I 1 Ere
= + ‘ [ ] 3 R &
H H D | :'{:
i f 1 | . {4 B
i i ! M o ) (8 B ! | H
! ! ! S A ! ‘ Tt i
—8 + + 1 + t ¢+ 11 i .I ‘
i ! H :f | ! i !
H | "" ! b ) ! {
T T | ; INERR IR
1 ! i ! il B | L} !
- 4 + [ ] ‘ . ‘
= + 4 \ ) + ,
H g | 1 | | ! i
b s { | Eibid { +-4 M
| \ P 4
L I 1 I . I
- (b 1 ! 11
b L 1 ! ! ! ! 8 .
1 | | | , 11
=c= = i L | K g et
L ! ! | . o }
| I | o PP i
0 I Hz 50 100 200 500 1000 2000 5000 10000 20 1(_)9

Multiply Frequency Scale by / Zero Level: (161272112}

Crosstalk. The other channel was fed with a 0.5 Vrms sine wave, the input of this channel was short
circuited and the recorder applied to its output, in order to produce this graph of crosstalk. The
numbers are excellent when applied to comparable units.

Canon sockets for both the A and B
outputs.

This combination of sockets is unusual
by Australian Standards, where most of

The output circuitry connections on the
left hand side of the rear panel feature a
vertical stack of four very large Universal
terminals with matching pairs of female

Great news for harmonica players! The legendary
520D “Green Bullet” microphone is back. Delivering
all the down home sound that’s made it so popular
with “harp players” for so many years. Same shape.
Same sound. Same value. Pick up on it now.

THE SOUND OF THE PROFESSIONALS”. WORLDWIDE

THE 55SH STILL
AVAILABLE,

with classic appearance combined with
modern acoustics. An excellent microphone
for sound reinforcement & recording as well
as on-camera use in motion pictures or
publicity situations where an instantly
recognizable microphone is necessary.
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Frequency response. The top trace show the response with the input filter applied. At bottom the
input fiiter is removed. The horizontal axis should be muitiplied by 0.1 to get the correct frequency.
Although the graph shows a smooth roll off with no nasty side effects, the numbers are
substantially different from those in the manufacturers specifications. The filter has no perceptable

effect on the response byond about 200 Hz.

our amplifiers have male sockets (which of
course have exposed terminals) with peak-
to-peak voltages of up to 150 volts readily
achievable at a relatively exposed position.
By contrast, the German VDE standards
do not permit the use of male sockets and,
consequently, the Germans conform to the
safety requirements by using female sock-
ets which avoids the potential risk. Each
of the output circuits is provided with its
own independent circuit breaker with neat
AMP relays with magnetic spark supres-
sion. The mains power circuit is similarly

protected, as a second line of protection.

Inside Circuitry

An examination of the inside circuitry re-
veals that the unit has been constructed to
very high professional standards. The first
thing 1 noticed was the extremely large
toroidal power transformer near the front
of the board, whilst the large electrolytic
capacitors have extremely heavy solid cop-
per buss bars interconnecting the individ-
ual cans. The conventional wiring is neatly
laced with push fit connectors, which, in

most cases, utilise relatively short links to
minimise stray capacitance, and flexible
elements which can break off as a result of
premature fatigue. The circuitry is well
layed out on epoxy glass pc boards. The
unit and its method of assembly has obvi-
ously been designed to provide ease of
maintenance and simplified checking, or
card swapping in the event of circuit prob-
lems. The electronic circuitry makes ex-
tensive use of high quality 1% metal film
resistors, encapsulated polyester and poly-
propylene capacitors, ribbon feeder cable
and laced wiring harnesses utilising thick
low impedance cables for stable and solid
circuit connections.

The chassis and fittings are solidly con-
structed and designed to withstand reason-
able amounts of professional abuse.

The objective testing of this amplifier
provided considerable data, some of which
did not necessarily agree with the manu-
facturer’s published lierature. The one ob-
vious variation related to the low-pass cut-
off frequencies of the amplifier, which our
testing showed to be 25 Hz for 3 dB down
and 61 Hz for 3 dB down, for filter-out
and filter-in, respectively.

The manufacturer’s literature claims that
these frequencies occur at 18-40 Hz, with
the input filter. These results are still,
however, quite acceptable as they would
provide useful infra-sonic protection. The
other important characteristics of the am-
plifier such as sensitivity, input imped-
ance, output impedance and signal to
noise, all conform well with the manufac-
turer’s data, especially in respect of output
power output capability into both 8 ohms
and 4 ohms, which is achieved without any
loss.

The distortion characteristics of the am-
plifier, both at the 8 ohm output level and
at the 4 ohm output level, are exceedingly
good at frequencies up to 1 kHz, but start
to rise significantly in the higher frequency
range, where distortions in excess of 1.0%
are readily measurable. The hg, of the out-
put transistors thus appears to be a func-
tion of operation frequency.

The distortion characterisics measured
by the ‘HEC high frequency total differ-
ence frequency distortion’ procedure re-
veals a smooth and gradual rise of distor-
tion up to 0.1% at 100 volts peak-to-peak

DIMENSIONS

Height .....c.covvvniiiinrieenene, 177mm
Width ... ... 483mm (19" Rack)
Weight ..., 21kg
Depth ... ... 350mm
RRP ..o $3,800
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Transient Ovberload recovery as senn on an oscllloscope screen. At the left the scale is 1 mS/div. At the right its set to 50 mS/div. Both channels are
driven during the test.

output. These figures start to rise fairly
rapidly once the power level exceeds 150
volts peak to peak output.

The maximum output voltage (at the
clipping point) is 155 volts peak-to-peak
into 8 ohms, and 150 volts peak-to-peak
into 4 ohms, which are excellent results.
The unit can deliver in excess of 1350
watts into 8 ohms in the bridged mode
which is a very healthy output.

Another  excellent  parameter is the
channel scparation which is better than
80 dB at all frequencies up to 4 kHz, and
still better than 62 dB at 20 kHz. The un-
weighted signal to noise ratio is 71.5 dB at
1 watt and is better than 75 dB(A) re 1
watt into 8 ohms. The transient overload
recovery test is good but it reveals a slight
trace of assymetry as the attached photos
conform.

Subjective

1 connected up a new CD player, the Sony
CDP-555 ESD, dircectly to the inputs of
the Hertz Lincar 6.2 Amplifier without
the benefit of a pre-amplifier and con-
nected the outputs to a pair of Fisher
monitor spcakers which are capable of
handling a continuous input of 300 watts
or more. For the subjective evaluation 1
sclected three exciting new discs which
were Cristina Ortiz playing French Impres-
sionist Piano picces PCD 846 from Virgin
Records. The quality of sound produced
was absolutely superb, as all my neigh-
bours can now atest. 1 followed this up
with Knud Vad playing J.§. Bach Organ
Concert and particularly the Fugue in G.
Minor BWV578 on Denon 33CO-1590.
This particular picce shook the housc from

end-to-end with organ music, the only
catch being that I don’t have an organ.
The quality of sound and the quality of
music was breathtaking. The amplifier was
quite happily producing peak sound pres-
sure levels in excess of 115 decibels at my
listening position.

The last set of discs that I played in my
assessment were Richard Meale and the
Australian Opera Voss, Philips Digital
Classics in a 2-compact set 420928-2 which
has been recently released under the aus-
pices of the ABC and Philips.

The Hertz Linear 6.2 may have been
designed primarily as a PA amplifier, but
it can provide outstanding service as a hi-
fidelity amplifier. As hard as 1 tried to
blow-up the output stage or overload it, I
didn’t really succeed and found it difficult
to get anywhere near the point where the
overload protection circuits would trigger.
The Hertz 6.2 is a rugged and potent am-
plifier and should attract many intending
purchasers because of its simple neat and
effective performance and sensibly de-
signed output circuitry.

1.0 T
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Graph of total difference frequency distortion. Percentage
distortion versus peak-to-peak amplitude.
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o DD,
h g MEASURED PERFORMANCE OF : HERTZ LINEAR 6.2 AMPLIFIER
“ f.:. SERIAL NO: M 6%
-¥ 5
O (INPUT UNBALANCED)
= FREQUENCY RESPONSE (-3dB re | watt):
o Filter Flat
= Input t0 Aux = 0.5V Left(8) 25 Hz to 120 kHz
= RighttA) 25Hz  to 120kHz
“ Turnover Freguencies Filter In
G 2
>) ° < Left(8) 6l Hz to 120 kHz
“ i & RighttA) 61Hz  to 120kHz
Q
— O O
— =4 SENSITIVITY (for | watt in 8 Ohms) :
o
h Left(B) Right(A)
2 = Auxiliary 2 mv 93 my
° >’ é) INPUT IMPEDANCE (@ lkHz2): Left(B) Right(A)
e w o
—_— Auxiliary 15k ohms 13 k ohms
&
n o =4 QUTPUT IMPEDANCE (@ IkHz): 69 millichms
E HARMONIC DISTORTION :
° AT A POWER OF 10 WATTS INTO 8.0 OHMS
g 100H2 IkHz 6.3kHz
° o 2nd -89.6 -70.9 -55.7 dB
n b4 3rd -96.0 -74.7 -60.0 dB
4th -101.0 -81.6 -67.0 dB
3th -104.5 -104.4 - dB
T.H.D. 0.0038 0.033 0.20 %
AT A POWER OF 10 WATTS INTO 4 OHMS
100Hz {kHz 6.3kH2
2nd -83.1 -67.2 =511 dB
3rd -85.8 -64.6 -50.0 dB
4th -96.3 -73.9 -60.7 dB
3th -98.3 -79.8 - dB
T.H.D. 0.0078 0.073 0.43 %
AT RATED POWER OF 520 WATTS INTO 4 OHMS
100Hz IkHz 6.3kHz
2nd -80.5 -63.1 -50.1 de
3rd -74.6 -69.8 -54.3 dB
| 4th -102.5 -75.9 -60.2 dB
3th -86.0 -67.2 - dB
T.H.D. 0.021 0.079 0.38 %
AT RATED POWER OF 320 WATTS INTO 8 OHMS
100H2 1kHz 6.3kHz
2nd -83.1 -67.5 =517 dB
3rd -78.7 -80.9 -58.9 dB
4th -107.6 -103.7 -66.2 dB
3th -91.6 =711 - dB
T.H.D. 0.014 0.052 0.29 %
1IEC HIGH FREQUENCY TOTAL DIFFERENCE FREQUENCY DISTORTION
At rated power 0.12 %
At 10 watt 0.07 %
MAXIMUM OUTPUT POWER AT CLIPPING POINT (IHF-A-202) :
8 ohms 4 ohms
(20 mS burst repeated at 500 mS intervals) 155V p-p 150 ¥V p-p
= 375 watts 703 watts
.+ Dynamic Headroom (re 320 watts) = 0.7 dB 1.3d8
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The Wireless Institute of Australia can
assist you to become a member of a
world-wide fraternity, active in
Australia for 75 years. The WIA
furthers the aims of amateur radio by
maintaining close liaison with all
relevant Government Departments. Can
you afford not to be part of it?

joining the WIA you have access to
Buying technical books through
State Divisions at subsidised prices
Bureaus to receive and forward QSL
cards at reasonable rates

Meeting new friends with a mutual
interest at organised meetings and
conventions

Classes, either correspondence or
personal attendance

General advice on matters
concerning the hobby you enjoy
The official journal of 64 pages,
plastic wrapped delivered to your

By

ARE YOU AN AMATEUR?

letter box monthly free of charge

The journal contains informative
articles on Construction, Try This,
Technical Data and Articles, Wanted to
Sell, Buy, Swap or Exchange
Advertisements (free to members),
Computer Programs, articles of general
and historic interest, plus regular
columnists on HF, VHF and UHF
Developments, News and Events,
Awards to win and Contests to enter —
just to mention a few of the subjects
covered.

radio amateurs.
For further information write to:

Registered Address: 3/10S Hawthorn Road, Cavlfield North, Vic

Support your interest in electronics by joining the WIA for very
moderate fees and becoming a member of the world-wide fraternity of

THE GENERAL MANAGER
WIRELESS INSTITUTE OF AUSTRALIA
PO BOX 300
CAULFIELD SOUTH, VIC. 3162

BKP-ADB7014D

-
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Reviews

Compact Discs

reviewed on this page
supplied by Angel Compact
Discs. Phone (02) 253-3690

COMPACT DISCS

———

- < T

Artist — Paul Kelly and the
Coloured Girls

Title — Under The Sun
Producers — Paul Kelly And
Alan Thorne

Label — Mushroom

Cat — CD 53248

Paul Kelly is possibly Australia’s fore-
most fringe artist. Certainly an occasional
single has charted but mainstream success
is yet to come his way. It is doubtful that
UTS will remedy this, which does not
detract from the fact it is a very credible
offering.

Kelly’s wry, and often witty, lyrical
observations, combined with some diverse
musical influences, make this album a
positive joy in comparison to much of the

angst ridden, overproduced, pop music
available today.

The better tracks are: Dumb Things, a
pacy pop tune with a self deprecating
lyric; Same Old Walk, a brisk rock song
with a great guitar hookline; Big Heart, a
bouncy pop tune with tasteful steel guitar
and a catchy chorus; To Her Door, a
straightforward rock song again with good
guitar and an interesting slice of life lyric;
Bradman, a tribute to the cricketer that
on the surface appears hokey, but in fact
works well.

Paul Kelly and his ‘Girls’ have a heavy
touring commitment both here and over-
seas and deserve to break the cult mould
to gain a wider audience. They have the
talent and the heart, let’s hope they have
the luck.

Recommended. — Mark Lewis

Artist — Joe Cocker

Title = Unchain My Heart
Producers — Charlie Midnight
and Dan Hartman

Label — Capital/Liberation
Cat — CDLIB 5128

Joe Cocker has produced what is possibly
the finest album of his long and sometimes
checkered career. With a backing band
that is tighter than the proverbial fish’s
rear end, and Cocker in truly great vocal
form, this release bristles with electrifying
intensity.

The better tracks are: Unchain My
Heart, a superb, brassy, big production
treatment of this Ray Charles classic; Two
Wrongs, a punchy R&B number with
great guitar, a strong beat and Cocker
singing up a storm; [Isolation, a moving
rendition of this difficult John Lennon
song; Satisfied, an upbeat, full on rock
tune, with some fine guitar and tight back-
ground vocals.

This release is a must for any lover of
R&B. Cocker, like fine wine, continues to
mature and if this album is any indication
we should be hearing a lot more from
him.

Recommended.

— Mark Lewis
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* % % * Don’t miss it

* % Please miss it

*% % Value for money x Watch the microwave instead

Artist — Yes

Title — Big Generator
Producers — Yes, Trevor Horn,
Trevor Rabin, Paul De Villiers

Yes have always been one of, if not the
most, aristocratic of contemporary rock
bands that flourished in the early to mid-
seventies. Combining excellent music and
musicianship with interesting, although
somewhat nebulous lyrics, they have en-
dured where many have folded.

Big Generator is consistent with this
and, apart from some inspircd guitar play-
ing from new addition Trevor Rabin, will
hold few surprises for Yes followers.

The better tracks are Rhythm Of Love,
a lush powerful pop rock arrangement
with fine keyboard and guitar soloing; Big
Generator, a raunchy big beat number
with biting metallic guitar sounds and in-
strumentation; Shoot High Aim Low. a
weaving dreamier piece that again features
fine musicianship and excellent vocals. In-
deed all tracks on this CD are classic ex-
amples of musicians well versed in produc-
tion and musical techniques.

With Big Generator, Yes continue a
tradition of offering the discerning rock
fan quality thought-provoking music.
Their halcyon days are possibly over but
this release is nonetheless a delight.

Recommended.
— Mark Lewis

VIDEOS

Title — The Postman Always
Rings Twice

Distributor — MBM

Length — 113 mins

Rating — PG

Standard — ***

Would that all old movics were of this ilk.
This classic of the crime genre fairly crack-
les with tension and lust as John Garfield
and Lana Turner take centre steps. De-
spite the passage of the years, the sheer

sultriness and perhaps even scaminess of
this offering have not diminshed the iota.
Lana is suitably scheming and Garfield,
surely one of the unrecognised talents of
the silver screen is dumb, but menacing at
the same time. Cecil Kellaway is perfectly
cast as the addled husband who meets a
grisly fate at hands of these two fated
lovers. This original offering fairly
trounces the later film which starred a
jaded Jack Nicholson and an cqually pal-

try Jessica Lange. Peter Brown

Title — Suzi’s Story
Distributor — CEL
Rating — G
Standard — =**

For all those who have ever entertained
any doubts about the ravages of AIDS, its
sheer human tragedy and the emotion of
the moment of death and passing, tune
into this offering. A warning though: your
perception of the world may never be the
same again. Suzi, as named in the title, is
the wife of former Divinyls manager,
Vince Lovegrove. Unknown to the couple,
before they married Suzi had already con-
tracted AIDS from a former lover. The
graphic quality of this film is that Suzi,
knowing she had only a few months to
live, still consented to the making of this
offering and the results are truly graphic.
Before your eyes, a young and beautiful
woman wastes away to nothingness, her
every movement sheer torture, her every
moment could be her last. Scenes with her
child are something to bring a tear to the
eye of even the most jaundiced. I pride
myself somewhat on my cynicism, but the
tears certainly rolled down my cheeks
throughout this magnificent effort. Should
be compulsory viewing.

Peter Brown

Title — Buddy Buddy
Distributor — MGM
Length — 96
Rating— M
Standard — *

What a disappointment this offering
turned out to be. You would have though
that when the combined talents of Walter
Matthau, Jack Lemmon and Billy Wilder
got together, hilarity would have to be the
result. After all, these are the same gents
who bought us The Front Page and The
Odd Couple, but the boys are pretty lame
in this tepid picce. Jack plays a potential
suicide and Matthau is unconvincingly cast
as a Mafia hit man. This blacker than
black comedy failed to clicit even a sneer
from this side of the tube and I was left
wondering why the three gents in ques-
tions left their respective talents at home
instcad of bringing it before the camera.
Vastly disappointing, considering the fil-
mic track record of these three. Avoid at

all costs. Peter Brown
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Sound is becoming increasingly important in establishing mood and
ambience for residential and commercial environments. Through ongoing
research, Bose explores the field of psycho-acoustics to learn more about
how sound affects emotions. The result of this research is an innovative
line of audio products that allow you to use sound in ways you never
thought possible.

When you need to select a speaker system, Bose gives you a lot of options
such as advanced speaker systems that are ideal for the latest audio/video
entertainment centres. Ceiling speaker systems that can be heard but not
seen. Environmental speakers that withstand the elements - from a
subzero ski slope to a 200°F sauna. Even colour-coordinating speakers
that can be used as design elements.

Our reputation for quality has made Bose the speaker of choice for the
Queen Elizabeth I, the Hollywood Palace, the Royat Albert Hall in London
and Adelaide’s Festival Theatre. The list goes on.

Bose gives
you music

in your choice
of size, shape
and colour.

Bose products have earned an international reputation for quality and
reliability over the past 22 years. And all Bose products have one common
goal: making the environment more pleasing to the ear as well as the eve.

So next time you're looking for speakers look for Bose. Regardless of the
size, shape and colour you choose, we know you will be impressed.

For more information, brochures and prices please contact:
Bose (Aust.) Inc. 11 Muriel Ave, Rydalmere, 2116. (02) 6841022

N.SW. & VIC Bose (02) 684 1022. QLD. Stereo Supplies (07) 2213623
TAS. Chessman Distrib. (003) 393353. S.A. Blackwood Sound (08) 2781281.
WA. Prosound (09) 3251066. N.Z. Rangitoto (649) 274 7860.

VS

Better sound through research.
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|_FEED FORWARD ___/Z//////////////////// /7

vZ 300

< 2.

3pRIRIPREYiT: fucoe-
SINFUT“INSTRUCTIONS (Y/N) “:A$: IFAs="Y"“THENGOSUB2000
TF=b681H=6T: Y=1:L 2201 X=6T 1 M=
1OMODE (1) : U=Q

1560SUB4000
20FORA=1TOJIO: SET (RND (127) . RND(4) ) tNEXT
25CLOR3

27FORA=1TOS: SET (H+A. L) :NEXT

2BCOLOR2

30 FORA=1TO10: SET(X+A.Y) tNEXT
SSCOLORI: YaY+1

40 FORA=1TO14:SET (X-2+A, Y) :NEXT
ASCOLOR4: Y=Y+4

50 FORA=1TO24:SEET(X+A-7.Y) :NEXT

bu Y=Y+
70FORA=1T0O14: SET (X-2+A, Y) s NEXT

7SF=58: UsU+1: IFUSATHEN7EL SE IFM=2THENM= SELSE IFM=3ITHENM=4ELSEM=2

76C0OL ORM

BOFORA=STO%: IFA>20THENL =22
85SIFA>TZTHENL=44

FOI=RND(ZQ) : D=RND ()

100F0RJI=1TOI
1101FA"44ANDFOINT (F. A) THENGOTO10
12017De {THENF'=F -1 EL SEF =P+

1221F&7 { THENF=1:D=2: A=A+1: GOTO120
1241F= 126THENP=126:D=D+1: A=A+1:G0OTO120
127 IFA=LANDF = >HANDF~ =H+4THENSOUNDS, 51 P=6B: L =20 H=63: GOTO7S
130SET (P, A)

135G0SUB1000: COLORM

140NEXT

14SNEXT

150SOUND3. 4:3.4:3,4:5T=57+1: IFST= THENSOOOELSEL =20 : H=63: GOTO7S

1000A$=INKEYS$: IFA$= " “THENRETURN

100SCOLORRND (T) +1

1006IFH 1 Z1ANDAS~ ", “THEEN1040

100BIFH<1ANDAS="M"THEN1040
1010IFAS="M"THENSET (H-1,L) t RESET (H+5, L) t H=H-1

1020IFAS=", “THENSET (H+6, L) :RESET (M, L} : H=H+1

1025COLOR4

1040RETURN

2000CLSsPRINTTAB (13) “U-FOE"

2010PRINT“YOU MUST DEFEND THE CITY AT THE BOTTOM OF THE “3
2020PRINT“SCREEN FROM ALIEN MISSILES WITH YOUR THREE “:
2030PRINT “SUPERSAUCERS (TM) . THE CITY CAN WITHSTAND THREE “4
2040FRINT“DIRECT HITS BEFORE IT IS DESTROYED, "
205S0PRINT“CONTROLS ARE:"

2060PRINT“M-LEFT «=RIGHT"

2070FRINT"IF YQU MISS THE MISSILE WITHW YOUF FIRST SAUCER “
20BOFRINT“ANOTHER WILL AFFEAR DIRECTLY UNDER IT AS SO0ON “:
2090PRINT"AS ONE OF CONTROLE IS PRESSED. THE SAME “j
2100PRINT“WILL HAFPPEN WITH THE SECOND BUT NOT THE THIRD,“
2110PRINT“PRESS ANY KEY TO FLAY."

2120IFINKEYS$=""THENZ120

Z130RETURN

4000FORA=40TOBO

4010I=RND (ABS ( (A~39} -20) ) +44

4020FORJI=6ITOISTEF-1

4030SET (A, J)

4040NEXTsNEXT

4045CLOR1L

4050FORA=1TOT0: SET(RND (1B) +4B.RND(17) +4°) : NEXT

40560COLOR2

4070RETURN

S000S0UNDS,.5:4,5:1,5

SO10CLS: FRINTTAB (12) “SCHMUCH *

SOZOPRINT“YOU LET THE CITY BE DESTROYED'"

U-FOE
Full instructions are included in
the text, but the idea is to de-
fend a city at the bottom of the
screen with three flying sau-
cers.
L. Aiderton
Dunnedoo
NSW

GOSUB S

REM

SYS 848

GOTO 2

FOR T=848 TO 881
tREAD A:POKE T,A
NEXT T

POKE 788,52

CONOVDPWN~-O

REM STOP THIEF BY JOHN SYMONDS FoR THE Cé6L

DATA 234,76.85.3.96.165,197,201.64.208.249.173.141.2.208.244,165.145

10 DATA201,127,208,8,169,0,133,145, 76,84, 3,234, 76,85,3,0

11 INPUT Ns

12 IF N$="JAJSPPBB"THEN GOTO 100
13 sYs64738

14 RETURN

READY.

Stop

thief

This program is a software pro-
tection program for the com-
modore 64 computer. Once run
it waits for the password to be
typed in. If you type out the
wrong password the computer
resets itself. so there is no sec-
ond tries for that hacker that
lives in your household.

If you type the right pass-
word the computer will go to
line 100. So this is where you
insert your program.

The password can be
changed to whatever you want,
simply by changing the pass-
word in line 14.

John Symonds
Sandringham
Vie.

12= FOSTER FPRINT

1O REM HEsEE0000 0006008000060 500
20 CEM ¥¢¢ 100 POTTER PRINT Ak
SO SEM ene e JUYELLA L2444
30 RCM wee Ly c2v 44
T OREM ¢FEs b0 beb I ERERSSEIIIGOY
A GPRAPHINY

TOOPCHY . 3 CT=IHRIGIY HE=CHFT1S)

SO FORMD=RTOZPISTEPSD FORYP=0TO133 FORXF=DTO?2

K v

100 LOCATEN, Y A=FDOT(2)
10 IFASOTHEN Ef="e"
120 IFA=DTKEH Bg=" *
120 Fs=Fr«pr

140 HENT
199 PRINTHA NS .Fr,0t
160 Fg="o

170 HENT

130 GRAPHICD SCHOLP

130 Y0L1TS PLAY AN

200 PRINTYPLEASE PUT HEW SHEET IH PRINTER®
210 PRINT FRINT PRINT PRINT“PRESS AHY KEY TO COMTIHUE"

S0 DETZY IFZs=""THLCH 229
2 LERPHICL
40 HENT

2€ PRINT #FINT" 3/

FEADY.

128 Poster Print

This program converts any
hires screen on a CI128 into a
poster. The finished poster will
be four sheets of foolscap wide
by about two sheets in length.
To work the program, all that
is needed is to have the screen
ready with your picture, design
or whatever is already there,

DUR FOSTER It FINISHED®

switch on the printer and run

the program. It will tell you

everything you need to know.

even when to put a new piece
of paper in the printer.

Jeny Vella

Tregear

Nsw

ETI April 1988, — 65




Great mag
Good! Best value for money
yet.
M. May,
Maylands Pastoral Company
Tyalgum NSW

Yearbook
The 1988 Yearbook was very
interesting and a valuable
reference for the next 12

months.

J. Harvey,
Harvey Instruments
Blacktown NSW

Reviews
Keep up the great reviews.
They can save many hours of
time being wasted by both
sales staff and buyers during
listening tests.
John Bass,
Moorooka @ld

Big Bang

Excellent mag. Keep up the
good work. More telephone
projects: DIMF remote con-
trol, digital home PABX, Viatel
terminal, CD-ROM converter
for an audio CD player,
satellite receiver, data en-
cryption. There's lots of things
you could do. Nuclear Fusion

at home? Think big!
Graham Leadbeater,
Telecom Australia
Ringwood Vic

Ideas, of course, are easy.
Turning out real live circuils is
a little more difficult. Remem-
ber ETl is not a closed club. If
you think you have a circuit
that's as good as the circuits
we publish, and you think it
could make a good project,
and you want to eam a bit of
money on the side, give us a
ring on (02) 693-6666 and
ask for Jon Fairall or Terry
Kee. We've already pub-

lished an article on nuclear
fusion at home. Think bigger!!
— Ed.

Professional Audio
Your magazine is very good
and worth reading. However,
I am mildly disappointed
that advancements in the
professional audio field, such
as the live sound and record-
ing industries, are not being
covered in the magazine.
Marcel V. D. Linden,
AVL Repair
Fortitude Valley Qld

Less advertising
Spare us the adverising.
Spare us the sore eyes after
a long day.
Helen Mezentset,
Padstow NSW

— Apart from the fact that the
ads carry valuable informa-
tion on price and availabil-
ity, they also pay for a good
proportion of the magazine.
We just spent six months ago-
nising over one price hike —
we don't want another one
just yet! — Ed.

Sound Insights
| really appreciate your new
separate hi-fi magazine. |
hope you will continue to
publish more on quality hi-fi
equipment and reviews and
continue to support public
awareness of good compo-

nents and systems.
D. Deleon,
Fairfield NSW

FM Broadcasting

How about an aricle ex-
plaining why FM broadcast-
ers are using so much signal
processing and compression,
effectively dragging the
medium down to AM stand-
ards. Music is tone in time
with dynamics — a fact that

is generally being ignored.
C. M. Cuttis,
Sound Department
Sydney Opera House
Sydney NSW

Top marks

Yours is a top quality mag.

You guys and gals do a

great job and | hope it will

continue for a very long time.
Terry Cosgrove.

1616 graphics
Great project that 1616. Is

there a graphics board
somewhere on the horizon?
Guy Winkey,

Cranbrook @ld

As yet we're unsure. Up-
grades are in the wind. — Ed.

PALs and GALs
Please publish an aricle
about PALs. The only thing |
know about them is their
name.
Andrew Bromage,
Mooroolbark Vic

Next month we have an arti-
cle that looks at all forms of
silicon. Order a copy from
your newsagent. — Ed.

AIDS

| found the aricle on the
theory of Prof Wickramasin-
ghe (ETI, Oct 87) very interest-
ing. | would like to read more
on this subject. Can you help
me?
Brian Power,
Crina Qld

Hoyle and Wickramasinghe
have written a number of
books on their theory of cos-
mic evolution. They should
be available in any good
public library. — Ed.

The Yamaha System

A great hi-fi magazine that
complements a ferrific elec-
tronics magazine.

How about a review of the
Yamaha 10000 system, amps,
preamps, CD, etfc.?

Stephen Pascoe
Birkdale
Qld.

CW Adaptor

Modern Amateur transceivers
are capable of all-mode opera-
tion, in contrast to older sets
with limited, even single mode
capability.

This adaptor was devised as
a means of operating semi
break-in MCW on an older
type 2m FM-only transceiver.
It has also been used with suc-
cess to produce CW operation
on a simple SSB only HF unit,
and should prove suitable for
use with, for example, CB rigs
converted for use on the ama-
teur HF bands.

On key down, transistor
switch Q1 is turned on, ena-
bling IC1(a) which then oscil-
lates at an audio frequency
determined by RV1 and C2.
The square wave audio fre-
quency signal produced is fil-
tered (to remove the higher
order harmonics) and the out-
put level set by adjustment of

For Sale 4164 (64K) dynamic
rams. These are used chips re-
moved from old systems so no
refunds at this price. 85 cents
each plus $3.00 P&P each
order, or $80 per 100 including
postage. Don McKenzie, 29 El-
lesmere Cres., Tullamarine
3043.

FOR SALE: Completed 1616,
keyboard, power supply,
manuals, etc. Fully socketed.
Worth $836 unassembled. Sell
$750. Phone (02) 6398262
after 6 pm.

FOR SALE: COMMODORE 64
SOFTWARE, Educdational games
from $2. Many ftitles. For free
catalogue phone (049) 46
8553 or write to Peter Delahun-
ty, 84 Dilkera Avenue, Valen-
tine, NSW 2280.

FOR SALE: Completed 1616,
keyboard, power supply,
manuals, etc. Fully socketed.
Worth $836 unassembled. Sell
$750. Phone (02) 639 8262
after 6 pm.
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RV2. The value of R6 may re- N
quire some adjustment to set oo éﬁ‘o 02 R o
the correct output level to suit R1 1o EMLOT RLY [-—0
individual cases. The output is * Ioon IZOP i
applied to the microphone 58;58 o R N [1—§ 1(3:56 | il
input of the rig as a keyed T W‘£7 % o] '
audio tone. R2€ R3 EMeor & RV3 Rg T
Q1 also provides charging 10k o SOk 39k JE”
current for C7 via D1 and 4 L 10n  |Break-In
limiting resistor R7. The low Key, 2 = onel
value of R7 permits fast charg- = = He 100n 2 fes™ ’cnl ) to Sidetone
ing of C7. *R6 Moy require odjust- 72 LM556 ?gl IOO“ IOO“ J Amplitieg
IC1(b) operates as a simple ment 1o obtain correct J L = e
comparator, energising relay :;:ﬂfull:: ?r;?‘rs:ewer E - ’ c6
RL1 when C7 voltage reaches ' _E - Rv2 -} 0) Keyed Tone
213 of the supply voltage. RL1 RUI=Tondy 275-233 on 32n o Lp? ?to e
grounds the rig's PTT line, L L I = =
switching it to “Transmit”. T
When the key is released, Q1
returns off, and C7 discharges
at a rate determined by the set- That is, R7 determines the | by feeding keyed tone from
ting of RV3. When the C7 | attack delay for Transmit/Re- | RV4 to the receive audio stage
voltage falls to below 1/3 of the | cejve switching, while RV3 [ or to a separate audio ampli-
supply voltage, 1C1(b) releases | determines the droupout delay. | fier.
RL1, and the rig switches back R. J. Martindale
to “Receive”. Sidetone may be produced MIll Pork Vic
Feed Forward needs your minds. If you have ideas for circuits that you RULES

would like to enter in our idea of the month contest, programs for the com-
puting columns or just want a word with the editor, send your thoughts to:
Feed Forward
ETI, Federal Publishing,
PO Box 227,
Waterloo, NSW 2017
Contributors can look forward to $20 for each published idea/program which
should be submitted with the declaration coupon below.

Programs MUST be in the form of a listing from a printer. You should in-
dicate which computer the program is for. Letters should be typewritten or
from a printer, preferably with lines double spaced. Circuits can be drawn
roughly, because we have a draughtsman who redraws them anyway, but
make sure they are clear enough for us to understand.

‘Idea of the month’ contest
Scope Laboratories, which manufactures and distributes soldering irons and
accessory tools, is sponsoring this contest with a prize given away every
month for the best item submitted for publication in the ‘ldeas for Exper-
imenters’ column — one of the most consistently popular features in ETI
Magazine. Each month, we will be giving away a Scope Soldering Station
(model ETC60L) worth approximately $191.

Selections will be made at the sole discretion of the editorial staff of ETI
Magazine.

I INTELY ADRSS

~

The winning entry will be judged by the Editor of ET| Magazine, whose deci-
sion will be final. No correspondence can be entered into regarding the
decision.

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

Contestants must enter their names and addresses where indicated on
each coupon. Photostats or clearly written copies will be accepted. You may
send as many entries as your wish.

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

COUPON

Cut and send to: Scope-ETI ‘Idea of the Month’ Contest/
Computing Column, ETI Magazine, PO Box 227,
Waterloo NSW 2017.

“| agree to the above terms and grant Electronics Toda
publish my idea/program in ET| Magazine or other publications produced by it. |
declare that the attached idea/program is my own original material, that it has not
previously been published and that its publication does not violate any other
copyright.*”

]

|

|

|

|

|

International all rights to |
|

|

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

|

|

|

|

|

|

|

|

|

Signature ... Date........ccccorveeccrininnnee
Name .....

Address ..............

................................................................. Postcode ..............ccceueune.
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" SW1 RV1 = Input Control
& RV2=Sensitivity

I SCRi= C 106D

- D1 = 1N9Y To Flosh

Amplifier
Input >Outgut
Mic Input RV
10k

SCR1
G
RV2 2k2
Sk
D1

i

Sound Activated
Electronic Flash

Using a small amplifier, this
inexpensive sound switch can
take excellent stop-motion
photographs. This could be, a
coin dropping into a bowl of
water, a dart bursting a balloon
or anything of that nature, with
a scope limited only by your
imagination.

The whole unit can fit in any
box large enough to hold the

amplifier, and can be *hard-
wired” or assembled on a tag
strip. Construction is simple,
just watch the SCR and diode
polarities.

The flash is connected to the
unit by an extension *“sync”
cable, preferably of about a
metre in length. Cut off the
end that connects to the cam-
era, and connect it to the cir-
cuit. As there is no standardi-
sation in the photo industry, 1
suggest using banana plugs and
sockets in case the polarity has

to be changed. (This is prob-
ably the case if the flash keeps
firing without a noise being ap-
plied to the microphone.) An-
other thing to note in construc-
tion is to use shielded cable
from the mike socket to the
amplifier.

To set up the unit to take a
photo, first set RV1 to full set-
ting, and the second pot RV2
to about midrange. Then plug
in the flash and mike and apply
power to both units. The flash
may fire once or twice before
settling down. If it keeps firing
as soon as it recharges, reverse
the connections to the circuit.

With the polarity correct,
whistle into the mike as you
slowly turn RVI. The flash
should go off, and from there it
is a matter of see-sawing the
controls until you get the hang

of how sensitive your mike is.
Set the camera and flash up
as in the diagram, and I sug-
gest for best results, a film of
about 125 ASA is used. Set the
aperture as usual for a flash,
and set the shutter speed to
“B”. Turn the flash and switch
unit on, and make sure it is all
working correctly. In a dark
room, and with the lens cap
on, open the shutter with a
cable release and lock it open.
Check the unit once, and when
the flash has charged, quietly
remove the lens-cap, and get
assistance to do the action that
makes the sound (e.g. throwing
a dart). The flash should go
off, and you can close the shut-

ter.

N. Scull
Mt Lawley
WA

want to impress acquaintances?
Try this little gadget.

Dn Dff
i O—
Switch R
Speake

ae Eg R2 R3 C3l10n peaker
T T3 68k 33k

' ¥ 2

19V 1) 1110

! c2|+ 1c1 E 3

T 2t Rese 07— BCSL8, etc

Lp7 L060 Q12 '
>
Ri_8
M2

u-c|ayf°n!su Sneak the switch to ‘“‘on”.
Pocket After a time delay a persistent
P audio signal emits, enabling

ager face saving departure to “‘ring
Want an excuse for leaving that | the office”.
boring business meeting or just The deluxe version also

boasts an additional flashing
visual signal.

At switch-on, Cl/R1 resets
IC1 until C1 charges up. Once
C1 is charged (takes about 50
seconds with the values indicat-
ed), ICI is able to oscillate at
about 1kHz.

The divided-down outputs
appearing at Q7 and QI2 of
IC1 are gated together with the
1kHz primary oscillator signal
in 1C2 to produce an output al-
ternately consisting of a quiet
period and a series of short
IkHz bursts.

Transistor Q1 amplifies the
output of IC2 and drives a
small 8 ohm loudspeaker.

The audio signal produced is
most persistent and is sure to
attract attention.

To complete the illusion, a
suitable case is required. I used
the case from a defunct Dick
Smith  **PocketCom™ 27MHz
transceiver. This is ideal pocket
size, and comes complete with
an externally accessible battery
compartment. There is suffi-
cient interior space to easily ac-
commodate the circuit built on
a small piece of stripboard.

R. J. Martindale
Mill Park
Vic.

Appliance Alarm

To turn the ciruit on, one of
the mercury switches or micro
switches must close to provide
a gate current for the SCR.

When a small current flows
to the gate terminal, the SCR
stays locked on like a normal
diode.

The supply voltage to the 555
astable multivibrator is now
connected making it switch on.

It gives a square wave at pin
3 turning the peizo on and off.
The rate at which the peizo

turns on and off is determined
by the values of RI, R2 and
Cl1.

To reset the circuit and turn

it off SW1 must be opened.
Graham Lismanis
Bayswater WA

NOTES:

1. 33uF/2M2 combination of R1/C1
gives approximately 50 seconds
turn on delay.

2. R2/R3/C3 values shown produces
fundamental oscillator frequency of
approx. 1 kHz.

3.Use of LED visual indicator 1s
optional if not required, then also
delete R4.

SCR106
apndk
g
FYNEE
4 8
SW2 58k 7
SW3 M 1%2 3
ercury or Kk
5W1 Micro Switches 555 | +
Timer m
+
i v &l Ieizo

I

wT |
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] o Granville and save
. - personal shoppers only!

Car Interior Light

DELAY SWITCH

insert between door switch and

light. 15 second delay, 12V dc $I 4

pos or neg gnd. Cat 01-1522

10% this

PC BO.ARD |

OR PARTS {
» HOLDER
An extra pair of
hands, adjustable
Cat stand with strong
sl l 20-2459 slligator clips.

Mains powered,
charges 6 x AAor AAA
batteriesin 14-16 hrs,

with LED indicators. ‘ 9
519.80

Cat 02-2012
7.2V Nicad
Battery Pack

==
' for radio control

Tamiya cers etc.

Cowper St »

month

——— SALIQ 9SNY SIWRT

8

Parramatta Rd

Bridge St

5 po

L1

2|
Y
—

' [.':Ut
' Price
3k Special!
USUALLY NOwW
$1l.95 EA

Asynchronous
Commumication 10+ $Ses

Interfece  Cat 35-B1S55S

NEW
FAIS

High Queiity
from C.1.C. Co.
Teiwen LLd.

10-49 $16 eo

New Miniature
Battery Holders

NOW IN @
STOCK!
VXUMS(N)........ $1.20
2XUMS(N)...
2XUMalaan) .. . $1.15
4XuMa(asn). ... $1.90

(Just off Parramatta Rd, near
Granville railway station)
On-site parking available.

(02) 6371221

Facsimile (02) 682-3515
Mon-Fri 9:00-5:30 Sat 9:00-1:00

PARTS & ACCESSORIES

! SIS

50-99 $14 ea SZUEA

100+ $12 ea  BuyNow!

3 ( 80mm) 115Y AL Cet 06-1019
3" ( 80mm) 240Y AC Cat 06-1020
S” (120mm) | 15Y AC Cat 06-1029

3.Smm mono

SOCKETS

These nor mally sell
for 40 cents! But

ARISTA

Electronics Catalogue
and Price List (112 pages)

NEw DB 9 1YPe CONNECTORS
As ysed on new 1BM
type computers etc
Have 15 pinsin 9

pin size connector,

hesdphone socket
of portable CO
player or TV and uses
car stereo cessette
system for high
quality sound.

Cot
01-1520

129

24¥0C $550 es

24 ¥ DCChassis 19-5011 $6.50es

11DYACChassis 19-5012 $3.00es

220 Y AC Chessis 19-5013 $5.95¢s
Buy 10+ LessiO®

Famous meker no lebel
diskeltes in plain while
envelope, with write-on sticky lebels

5% DS:DD.....$16.95 oo
Cot S0-1013  $1S 95 per 100 drsks

555 Plug-1n replacementis | 57 (120mm) 240V AC Cat 06-1030 | nou you can buy UIALEA | 15 PIN Mate s
Cat  1300mAH and at this price, Finger Guards now avoitable! them for:- QAR | Cot 16- 3406
02-1090 you could efford 2 83 spares. | 3° (BOmm) $150ea Cot 06-1022 | 1-19.. . 10ces Cot 19-8000 Just send $2.00 to above | 1S PIN Female 7 5
Recommended charging 130mA 15hra. | 5*(120mm) $1 SOes Cat 06-1032 | 20-99.... Beeo 100+..... Sces | address for post/handling. | Cot 16-3407 gacn $ .9
?a.stcharq[liri\tl:saginE:hargrs ELECTRONIC ALARIY) | IDEAL FOR ALARMS etc. |9 Pin OB to 25 Pin OB
or trickle charge from Sl RE N CONTROL \\//,/ TBOBE HUHPTEHS
cor battery. b S AN
. NP MODULE | 7 FLASHER (310 & &~
Charger....$39 [ aig or home alarm siren. w3 $18, nov odrfoznisiter) 12V RED, BLUE. .50
Mini size 90mm dism, 22K end-of-line resu‘slors, NO/NC ORANGE 2> Sy
Deluxe Quick = Warbler sound effect. sl 2 inatant and delay, inbuilt 25 et 2o 3 3 2 TYPES- :
Charger....$95 1nput 12¥dc 300mA. €0 | siren,entry/exitdelay, $ es \xeOny 5 9P plug to 25P skt...Cot 16-3445
Dual meters, electronic timer control. | Output 9BdBot tm.  Cat 03-2013 [ guto reset, 12vdc oper. Cat01-0947 bese  Cat 01-5312 [ 9P skt to 25P plug...Cet 16-3447
s0unD T Extro loud w New DIGITAL 12V ROTATING | FOOT SWITCH
FEEDEB ? REMOTE FLASH LAMP 2.5m s,
for CD players -‘» SWITCH Motor -driven reflecting pIICNEAD LYY
$59 o552, 3° (B0 mm) diam . mirror flashes up to ==
Supplies 3/6/9Y dc from lighter skt 24V AC or DC Qasdi:\oqfeo’;lrraonls' ‘bslSe/;Tnnsm:'eter::?ooovr igementanyliype e
for CD player or Walkman cassette & English Chiorige Gent 87 Cat 01-0970 «*" and receiver, for tow trucks varninﬂ' SHEELEEE
inbullt FM converter tranamits sound 150mA current .90 progremmable code, light etc. 12v DC 1A Push ON-Push OFF ‘3
Into car redio for high quahity output. Cst03-2019 10+$6.75es 889 renge 12-15 metres, Cat01-5315 Cet 01-0457 eocn$ .95
—\CD RA@PLEL | ticctromognetc @ DIGITAL REMOTE | No-Name Floppy Disks | HALOGEN
o O l\for Cor stereoc | COUNTERS CONTROL | but 1009 VIDEO
\ - Plugs i
B ugs into the NON- RESETTABLE wWireless trans/rec guaranteed| LIGHT

12V 100 watt
For al) video camers
lighting with power B
pack and cherger.

$249.00

4/6/8” Honeycomb Cone
WOOFERS

Reduce cone breakup,
excellent bass sound,

RMS power ratings

All B ohms 1mpedance
4" 25W BOHz-7KHz
6" 30W 60Hz-7KHz
8" 75W S0Hz-7KHz

19-6080...$ 29
19-6082...$ 45
19-6084...$69

—

LT

4.90
7.50

HIGH QUALITY
HEAVY DUTY

SOLENOIDS
Buy 10 less 10%

24V AC 19-4091
24y 0C 19-4092
110V AC  19-4093 2.50
240V AC 19-4094 6.50

5" Honeycomb
Cone Mid-range

25W 325Hz-1SKH2
Seasled back, matches el

12vdc DPST
Tekamisawa
VB Series

RELAY

g, remote switch
’/{ 2x10amp out-
L &8~ puts to lock/unlock cor
> central locking systems.
S]qg Progremmable code . 12Ydc.
Cet01-0972 LEOndic
ULTRASONIC
+ RADIOKEY X
CAR ALARIM
Radio control ON/CGFF,
psnic alarm button,
current goor sensing,
interior motion detector . &
inbuilt siren, delay, reset, $220
latest burgler - proof design 19-5252
12¥ , CAR ALARIM
— FLASHING
~ RED LIGHT

CENTRONICS PARALLEL

PRINTER
BUFFER
SWITCH
Cot 04- 1592

2 bufers (totel 256K) ¢ 4

switchable to dual out-
puts with powerful copy $360 + tex

incl
tox

Day/Night
SENSOR
SWITCH

. Photocelt with 240Y AC

~  relsyswitching for homes,
$16.50  security, neon signs ete
Cat 04-0110 Water proof for outdoors,

facihity Esch buffer can use the full
256K RAM while the other 13 not 1n
use You can copy on one buffer while
the other 1s recetving tnput or print-
1ng, or copy both at the same time to

CASSETTE SALYAGE and
REPAIR KIT

Complete set of cessette
parts with splicing bar

CASSETTE
REPARR KIT

ho b = ¢ 1 1o ioniti
oty 1970 $22.50 BAcirtacts | 77\ S ity | o St | oo | &5
1" Dome Tweeter tah Normelly  gecn OO 19-8076 | 6 509 Uhenignitionisoff1It's | guffer 256K or 2x128K storage S =Y
35w 1.2kHz-20kHz ~ $14.50 $6.25 3 10+ s great deterrentevenif | Oats 4K bytes/second maximum 2 E
Suit honeycomb speskers, Cat 19-6088 NOw only S .30 $3.05 9129[] 4ou don’t have an sisrm. Power  240Yasc or 9Ydc ot SOOMA $ .95 Each AN
8" Pol ro MINIATURE ¢ Resistors -
YP po'ene Cone 12v pc DIL JHCK PUT ¢ Capacitors Maclntosh® CABLES TELEPHONE

wooFERs Box no 5 ¢ Semiconductors Reqistered trade mark of Apple Computer EXTENSION \
Yater resistant RELBYS : [slv“'cn?“ 2:;: :z :lro,d:":, :g; 23 BEL.L &

i- h * Electrolytics
;‘sv:‘ ;ﬁgl;)r:ér Single pole, 1K . Polenlio‘:ne!ers (Imagewriter i, T or some others) 10 Metre lesd for
50Hz- 5KHz 8Q ohms, new, best 52 * Connectors Plus to modem $29 90 (') remote locations

quolity. ea *+ Samples Plus to printer $2750 - with US type plug $2

54485 €o Electrothermol 10+ $1.80 b o Manufacturer s | (Imagewriter 1. 0 or some others) Aust plug adapter .5[]

Cat 19-6095 Indoor /outdoor use brand. Cat 19-4094 | (ot 24-0020 s1 5 surplus stock Custom made to order here 1n 0z only $5.52 es Cot 24- 3001
12V dc Remote TV TRANSMITTER| | COMPUTER PRINTER Il { !} i

= el 3

150k swireh TV TRAN ectronics (02)637-12cl

¥hen spece 19 at a premium and you
need to switch high currents, this
electronic switch is idesl

Cat
30 AmpI pplied 01-1340
12Y | with imetre $3
long cadle. EA

Send sudio 8nd video
signals to TY set(s)
within 30m range on
YHF Ch 11, No direct
wiring needed so use
with video cameras

too! 9V batt or 240Y AC. Cet 04-1155

[ a7 PRPER

£s0l 11x9.5"

Beet lenerh'eeds $35
N EEG 11x9.5

SAVE NOW! 1)e-Tines 333

Usually sbout  11x15"

$48 -$6d each]biue [ iTied $42

HMail Orders: 27 Cowper St, GRANVILLE NSW 2142
also at 13 West St, LEWISHAM (02) 569 9797

Mon-Fr1 9:00-5:30 Sat 9:00-1:00

Fax (02)682 3515

Pack/Post: $3 plus 5% of order value; exlia for heavy stems.

BANKCARD YISA
MASTERCARD AMEX

=r-

WANIED: Llectronic ports, computers,
test equipment, LAGH pad.




NEW PRODUCTS

-

Sil-pads
The US Berquist company has
relcased  Sil-pads. the latest
generation thermally  conduc-
tive insulators. The material
comes in a number of different
formats, and will fit most in-
dustry-standard  shapes  like
TO-3 cases. as well as squares
and rectangles.

All the Sil-pad products are
silicone based products that
typically mount between an ac-
tive device and a heatsink.
They are non-toxic, will not
support fungal growth. are not
damaged by hydrocarbon-based

solvents and tolerate soldering
type temperatures.

According to  Electrotool.
which 1is distributing them in
Australia, their biggest selling
point is that they do not re-
quire any form of greasing to
make good thermal contact.
All that is required is a pres-
surc between 300-600 psi. typi-
cally applicd by screwing down
a TO-3 case onto a heatsink.

For more information. con-
tact Electrotool on (03) 848-
1811.

READER INFO No. 1

Analyser Enhancements

ality adaptor with pin-grid de-

Philips has extended its high-
specification PM 3570 family of
logic analysers with the intro-
duction of a number of options
to meet specific application re-
quirements. These include a
new software disassembler for
the Intel 80286 microprocessor.
and an updated release of the
Motorola 68020 disassembler.

The 80286 disassembler has
type number PM 8858/70. and
comprises  the  disassembler
softwarce on a plug-in disassem-
bler board for the PM 3570
logic analyser.

The new 68020 disassembler
Release 2.0 comprises the dis-
asscmbler board and a person-

vice mounting. Spccific  en-
hancements of this new relcase
include  state-line  reshuffling,
which displays disassembled in-
structions in logical mnemonic
order. and a program monitor
that gives a constant indication
of the synchronization process
at the top of the screen. Also
included is an additional, sim-
pler. 68020 disassembler which
maximises the number of in-
structions shown on a single
display. The 68020 disassem-
bler package has type number
PM 8858/30.
For more information con-
tact Philips on (02) 925-3333.
READER INFO No. 2

Cellular Phone Chip

Motorola has introduced the
MHWS806A Scrics of RF power
modules for land mobile radio
manufacturers who build cellu-
lar radios.

The MHWS806A is a high
gain module with a minimum
of six watts output power hav-
ing controllable, stable per-
formance over more than
35 dB range in output power
which is nceded for cellular ap-
plications.

The MHWS806A

IS an im-

proved version of Motorola’s
MHWS808A which has been the
mainstay in carly designs of
cellular radio. The basic circuit
has been redesigned for more
cost-cffective manufacturing
processes and to better reflect
industry nceds.

Four versions arc available
featuring  diffcrent  combina-
tions of frequency bandwidth
and gain:

For further information con-
tact Motorola on (02) 438-1955.

READER INFO No. 3

Fast EZPROM

Integrated Device Technology
(1IDT) has announced its entry
into the CMOS 16K EEPROM
market with the introduction of
two products, the 1DT76C16
and IDT78CI18. These provide
two features that are different
from traditional EEPROMs: a
55 nanosccond (ns) read access
time and a scrial capability
called the Serial  Protocol
Channel (SPC).

With a S55ns access time,
IDT's new EEPROMs are
claimed to be more than twice
as fast as existing NMOS 16K
EEPROMs. In the past. the
fastest access  times  ranged
from 150-200 ns and the fast
scgment of the market was
largely ignored. The new de-
vices mimic the speeds found in
static RAMSs. using a CEMOS
process to provide the speed
and low power.”

SPC is the first serial access
scheme for EEPROMs. It al-
lows rewrites to occur serially,
via the SPC pin set, climinating
on-board microprocessor inter-
action in control store reload-
ing operations.

The IDT78C16 and
IDT78CI18 also feature internal
address/data input latches that
free up the microprocessor sys-
tems for other tasks during a
write cycle. An internal charge-
pump allows 5 V only opera-
tion and internal timers provide
self-timed write cycles. Writing
is casily performed because
IDT's EEPROMs write like a
static. RAM, and DATA bar
polling is used to detcrmine
complction of a write cycle.

For further information con-
tact the George Brown Group
on (03) 329-7500.

READER INFO No. 4
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Telephone Protection

ABE Computers has developed
a telephone safety device which
will protect a telephone user or
connected cquipment such as
computers and modems from
lightning strikes.

The Telephone Safety Device
(TSD) plugs directly into the
Telecom wall plug and acts au-
tomatically the instant  any
greater voltages than that re-
quired to carry the telephone
signal is detected.

The Managing Director  of
ABE Computers, Mr Max El-
liott, had initially developed
the device to protect the com-
pany's public bulletin  board
computer system. which was
permancntly connected to the
phone lines.

“Human beings arc just as
delicate as computers where
hazardous clectrical  voltages
are concerned so we have de-
cided to make it available for
gencral telephone use.” he
said. ABE Computers is also a

national manufacturer and dis-
tributor of a range of modems.
devices used to cnable comput-
¢rs to connect and communi-
cate by telephone.

“The TSD can also be used
to protect Telex, Facsimile and
answering  machines.  When
plugged into the wall socket.
and correctly carthed. it pro-
vided total sccurity against
lightning strikes and any other
stray voltage charge that may
enter the lines.” Mr Elliott
said.

ABE has taken out interna-
tional patents for the TSD and
hopes to interest international
distributors in the product.

It is presently available only
from ABE Computers for
$29.50 including tax.

For further information con-
tact: Mr Max Elliott, ABE
Computers, 24 Burwood High-
way, Burwood. Vic 3125, Tele-
phone: (03) 288-2144.
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PC-hased Logic Analyser

Emona Instruments has
released the Axclen
ALA24100, an adaptor that
converts any IBM-PC/XT/AT
or compatible into a high per-
formance, 24-channcl, 100
MHz, logic analyser. Not only
is the system extremely user-
friecndly, but it also offers a
cost advantage that makes it
much more accessible  com-
pared to equivalent stand-alone
instruments.

All that is required with the
ALA24100 is a PC with one

floppy disk drive. 256KB
memory and any graphics dis-
play card.

In normal operation there
are four basic modes: FOR-
MAT to set up all parameters:
TIMING for display and analy-
sis of timing diagrams: LIST
for display and analysis of state
diagrams (BIN. HEX. ASCII.
OCT); DOS. to manipulate
data files and add/edit com-
ments for future reference.

For more information con-
tact Emona on (02) 519-3933.
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|
]
|
{

i

Light Converters

Tektronix is introducing a pair
of optical/clectrical converters
that permit analysis of light sig-
nals on its 11000 Series oscillo-
SCOpCes.

The P6701 and P6702 con-
verters enable the CROs to act
as high-frequency optical oscil-

loscopes by combining  the
functions of optical power
meters  with  extensive  wave-

form acquisition, display and
analysis capabilitics.

With the 11400 digitising and
11300 analogue  oscilloscopes,
these converters act as  cali-
brated optical waveform analy-
sis tools. Users can analyse
mixed analogue and digital.
clectrical and optical signals si-
multancously.

Both the P6701 with a band-
width of dc¢ to 700 MHz and
the P6702 with a bandwidth of
de 10 500 MHz can be used for
high speed  analogue  optical
waveform  analysis.  Together,
the converters offer a wave-

form response ranging from
450 nm to 1700 nm. making
them useful for rescarch and
development projects involving
from necar ultraviolet to near
infrared light. These waveform
response capabilitics enable the
converters  to cover  the
850 nm, 1300 nm and
1550 nm fibre optic communi-
cations bands. Waveform  re-
sponse is 450 nm to 1050 nm
on the P6701 and 1000 nm to
1700 nm on the P6702.

Tektronix  has  made the
P6701 and P6702 converters the
size of typical scope probe
compensation boxes that casily
fit into the palm of vour hand.
Like probes, they mount di-
rectly onto the front pancls of
the 11000 Series oscilloscopes
rather than taking up bench
space.

For further information con-
tact Tektronix on (02) 888-
70066.
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NEW PRODUCTS

ASIC + CPU

NCR  Microelectronics  has
added an §-bit core microproc-
essor (MPU) to its two-micron
CMOS cell-based  application-
specific  integrated  circuit
(ASIC) library. It combines the
Motorola 6805 MPU with con-
figurable memory and logic
functions to implement a sys-
tem-on-a-chip.

Developed as part of NCR's
technology  exchange  with
Motorola, NCR’s 68C0S core
MPU contains the arithmetic
logic unit and executes the en-
tirc 6805 instruction set. It can
be integrated with  NCR's
V82000 (2p) library supercells,
including digital logic cells,
analoguc cells and large user-
configurable functional blocks.
The latter include RAM, dual
port RAM. ROM. shift regis-
ters. ALU multiplicr/accumula-
tor, counters and PLA. all of
which can be parameterised to
suit a wide varicty of micro-
processor-based system applica-
tions.

For users who wish to inte-
grate a PC board system con-
taining the standard 6805 part
into a single chip, the transla-
tion from the standard part to
the VLSI core is straightfor-
ward due to identical 8§ MHz
external and 4 MHz internal
bus frequencies and an identi-
cal instruction set.

NCR is presently designing
the 68C0S core into the first
customer devices. The non-
recurring  engineering  charge
for an ASIC device containing
the core depends on the size of
the device and the complexity
of the surrounding logic. Proto-
type lead-time, including lay-
out, design verification and test
program generation. requires
two to four weeks beyond the
typical 10 to 12 wecks. depend-
ing on the complexity of the
chip and the number of gates.

“For more information cait
Energy  Control International
on (07) 376-2955 and Welling-
ton (NZ) 64-4-858742.

READER INFO No. 8

Microwave Attenuator

The UK-based microwave engi-
neers Flann Microwave, have
released a Rotary Attenuator
that provides high accuracy and
direct  reading  attenuation
mcasurement from 0 to 60 dB
within the waveguide bands
covering 1.14 to 170 GHz.

The absolute maximum at-
tenuation which these instru-
ments achieve is considerably
in cxcess of the calibration
range limit of 60 dB. The addi-
tional attenuation permits scale

alignment  well beyond the
basic range requirement and it
is this factor which principally
contributes to the enhanced ac-
curacy specification of 0.1 dB
or 1% of scale reading which-
ever is the greater. The SWR
for most models in the series is
less than 1.15.

For further information con-
tact Flan Microwave lInstru-
ments in the UK on (0011) 44-
208-3161.

READER INFO No. 9
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Octal DAC

Analog Devices in the US has
released the AD7228 mono-
lithic integrated circuit, with
eight fully independent 8-bit
DACGs, bus interface circuitry,
and  voltage-output  amplifiers
in a single low-power. small
package.

The system  microprocessor
writes an output value to any
one of the eight built-in DAC
latches as an address in memo-
ry; the required 95 ns write
pulse is directly compatible
with most bus speeds. The out-
put amplifier of cach DAC can
provide up to +10 V into a 2
k@) load. A single supply of

+12 to +15 V or dual supplies
(+12 to +15 V and —4.5 10
—5.5 V) can be used for im-
proved performance:  power
consumption is typically less
than 240 mW/310 mW (for
single/dual supply) as a direct
result of the linear compatible
CMOS (LC*MOS) process.
Relative inaccuracy of +1/2-
LSB and total unadjusted error
of *ILSB maximum cnsure
that this octal DAC requires no
associated calibration or trim
components, and reduces the
total installed cost.
For more information contact
parameters on (02) 888-8777.
READER INFO No. 10

More Moto Mem

Motorola’s Memory Products
Division is adding two new
I-megabit CMOS DRAM de-
vices to their memory linc-up.
The one meg is configured as
1.048.576 bits or 262.144 four-
bit words.

In addition to the standard
operating DRAM mode, three
other modes of opcration are
also available for high speed
access. These include the page
mode, the nibble mode, and

the popular static column
mode.
These advances have been

made possible as a result of
more sophisticated circuit de-
sign and fine line processing
techniques.

Following the trend of indus-
try standardisation, the devices
are initially to be housed in a
300 mil wide plastic dual-in-line
package.

READER INFO No. 11

Datacraft X.32

The recent release by Telecom
of its X.32 standard created a
niche market for Australian
telecommunications  companics
which has been exploited by
Datacraft.

The modem makes lost no
time developing and
manufacturing a  packetlink
modem which allows utilisation
of the new X.32 service. 1t will
allow an X.25 packet mode host

Support

or terminal to connect to a
packet mode device via the
switched telephone network.

The beauty of the X.32 ser-
vice is that it will allow data to
be passed error-free from the
cquipment on the customers
premises through to the Tele-
com Austpac connection.

For further information con-
tact Datacraft on (02) 438-
2955.
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EA Technologics has released
the GSAI300A. a medium-
level voice security device de-
signed for operation over two-
way radio networks. Applica-
tion of this device within a
radio system is claimed to al-
most climinate the possibility
of an cavesdropper listening
and understanding your radio
communications.

The module employs CMOS
surfacc-mounted  devices that
operate in the time domain.
Full digital processing of the
audio signals cnsures cxcellent
decrypted speech. Because the
GSAI1300A uses the standard

Voice Encryption

audio bandwidth, the radio’s
performance will not be de-
graded. In fact, if a clear trans-
mission can be heard, then the
voice privacy device will oper-
ate normally.

The ciphering process con-
sists of an analogue-to-digital
conversion of incoming audio.
The resultant data is stored in
RAM. Each digital scgment is
then scrambled according to
GSA Technology's ciphering
software. The data is converted
back to an analogue waveform
and fed to the parent radio.

For more information contact
GSA on (03) 379-1828.

READER INFO No. 13

Optical Attenuator

Intelco has released its model
210, claiming it is ideal for
multimode  optical  margin
measurements and fibre loss
simulations in the ficld. factory
or laboratory. Optimised for
multimode  applications,  the
210 uses anti-reflective  coat-
ings. expanded beam technolo-
gy. and precision parts t0 hold
a *0.5 dB calibration accuracy
over a 10 to 40 dB range. Cali-
brations are user-selectable be-
tween 850 and 1300 nanome-
tres. Attenuation can be varied
continuously from the insertion

loss to over 50 dB. The inser-
tion loss is under 2.5 dB.

A 0.1 dB direct reading, digi-
tal liquid crystal display on the
210 climinates the guesswork
and readability problems as-
sociated with graduated dials.
Even the insertion loss is ac-

readings.

An internal lithium battery
powers the 210 for over 10
years under typical usc.

For more information contact
Scientific  Devices on  (03)
579 3622.

READER INFO No. 14

STD Bus Single

Ziatech Corporation has ex-
tended its line of PC POS
equipped STD bus systems
with the introduction of STD
DOS V20. a highly integrated
PC-compatible. industrial con-
trol system. The new single
board computer is based on the
NEC V20 with versions that
run at both 5 and 8 MHz
providing performance that ex-
cceds the IBM-XT personal
computer.

Two memory configurations
give the user either 256K bytes
of RAM with 256K bytes of
PROM capacity. or 384K bytes
of RAM with 128K bytes of
PROM capacity. An additional
8K bytes static RAM contains

-hoard PC

a system configuration file that
can be cdited by the user. Bat-
tery backup of the on-board
RAM is available as an option.

The V20 single board com-
puter can be connected to
other STD DOS systems and
IBM-compatible PCs through
Z-net. a complete Ziatech net-
work solution based on the
ARCNET protocol and West-
crn Digital ViaNet software.
To complete the industrial
DOS system EGA video graph-
ics, floppy and hard disk and a
new bubble memory arc all
available.

For further information con-
tact Current Solutions on (03)
720-3298.

READER INFO No. 15
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New from ETP
ETP Oxford has released two
new products of interest.

The LeCroy Model 9100-Ar-
bitrary  function  generator
(AFC) is capable of generating
standard or custom waveforms.
High-spced custom wavcforms
are available in a dual output
signal source. Standard wave-
forms, such as sine. square,
triangle, ramp, pulse and dc
arc also included.

The AFG can generate
square waves or pulses up to
100 MHz and sine waves up to
25 MHz. Its dual output can be
summed internally to provide
large dynamic range and pro-
vides unique waveform control
in that the amplitude of one
portion of waveform may be
controlled independently of the
rest of it.

The generator's large  fast
memory (64K points) may,
through the capability to link
and repeat waveform segments,
be extended to the equivalent
of billions of points. Once
waveforms arc loaded into the
AFG’s non-volatile  storage
memory (350K point RAM

disk) the generator no longer
needs a computer and can be

controlled with
control panel.

Mecanwhile, ETP Oxford is
also distributing Thorn EMI’s
new 9223, 9224 and 9226 metal
ceramic photomultipliers.

These tubes can be supplied
for operation up to 2000 C.
They utilise a high temperature
bi-alkali photocathode covering
the range 270 nm to 500 nm
with quantum efficiency of
about 17% at 300 nm. The
metal ceramic construction of-
fers superior resistance to dam-
age from shock and vibration.
Each tube contains an integral
voltage divider.

The tubes are 12-to-14 stage
multipliers and typically require
around 2000 volts to achieve a
gain of 10° They are available
in three nominal diameters,
viz: 26.4 mm, 32.4 mm,
32.4 mm and 50.8mm. Con-
nection to the voltage divider is
made through captive wires.

For further information con-
tact ETP Oxford on (02) 858-
5122.

the optional
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Quest CAD

Quest International Computers
has released the latest pc board
CAD system from Personal
CAD Systems.

The new Master Designer
CAD/CAE Decsign System is
claimed to handle pc board de-
signs two to three times as
large and up to twice as fast as
PCAD's popular PCB-3 design
package. with which it is com-
patible.

“CAE CAD designers can
now get performance and tunc-
tionality rivaling that of a high-
end workstation on their PC-
based system without giving up

the familiar, easy-to-use PCAD
interface™ said Greg Fidock,
Principal Design Engincer with
QUEST.

Large design databases can
be accommodated to support
up to 1300 components, 32,000
pins and 2500 nets. and engi-
necring changes can now be
casily incorporated with for-
ward annotation of logic
changes, and “history — inde-
pendent” back annotation.

For more information con-
tact Quest Computers on (03)
277-7444.
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Products of AutoSketch. Left the plots were obtained on an Epson printer in graphics mode. At right are the commands assigned to the 10
function keys on the keyboard, plotted on an AST laster printer emulating an HP7475.

AUTOSKETCH

US company, Autodesk, has released a stripped down version of their

world beating AutoCAD package. Will it also beat the best?

Kevin Barnes

ome years ago a group of people in
Sthc USA got together to form a

company to writc and market soft-
ware. The application they chose was
Computer Aided Drafting (CAD), the
company they called Autodesk and the
product they called AutoCAD. The rest is
history.

Autodesk was not content to rest on its
laurels, however. Over the years it has
progressively improved AutoCAD, keep-
ing it at the front of the high performance
microcomputer CAD market. Unfortu-
nately, what has also happened is that the
price of AutoCAD has escalated, and a
number of much lower-priced CAD pack-
ages have appecared in the market place,
offering ecxcellent performance. In  re-
sponse, Autodesk has relcased a program
called AutoSketch, a scaled-down version
of AutoCAD.

AutoSketch is a general purpose, object
oriented drafting program. Being object
oriented means it remembers a line as two
points joined together, and not as a string
of dots as they appear on the computer
screen. Being general purpose mcans
there is virtually no limit to the kinds of
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drawings you can prepare with it, for ex-
ample, architectural plans, work-flow
charts, graphs, pcb artwork, circuit dia-
grams and maps. Thus, AutoSketch is
quite different from many of the specific
drafting packages that are now available
to things like pcb layout and schematic
capture. While AutoSketch will do these
kinds of drawings it is by no means as effi-
cient or productive as these specialized
programs.

To use AutoSketch the user manipulates
some form of pointing device (usually a
mousc) to build a model or database of
the drawing in the computer’'s RAM. This
model is then used to construct a pixel
image which is viewed on the computer
screen to show what the drawing will look
like, or the drawing can be stored in the
computer’s disk for a permanent record.
When the drawing is finished AutoSketch
will control some peripheral device (usu-
ally open plotter or graphics printer) to
produce a hard copy of the scaled draw-
ing.

AutoSketch is very different from pixel
oricnted drawing programs which have
major limitations and restrictions. Being

object oriented and with a resolution of
scven significant figures means you can
zoom in for an extremely closc-up view of
part of the drawing or out for a complete
view. For example with scven significant
figures you can draw a map of Australia
to give to mother-in-law so she can find
her way to your house, and include on
that map a scaled outline of the plan of
your house to an accuracy of about one
millimetre.

To make or edit a drawing, the user
controls AutoSketch by cither typing com-
mands from the keyboard (eg, VIEW,
ZOOM) or by pointing at entries in the
menu, or by pointing at an object cur-
rently drawn in the screen. The pointing is
done with the cursor, its position being
controlled by the movement of a mouse
over the table top. Many people find
pointing with a mouse a much easier way
to sclect an object or command because
you don’t have to know where all the keys
are on the keyboard.

At the top of the screen you see dis-
played the menu bar with the names of
seven menus. Each of these menus have
from five to 12 commands listed in them.



Pointing at the menu causes that menu to
roll down the screen revealing all the
names of the commands it contains. You
then move the mouse to select the one
particular command you want. One advan-
tage of the menu system is that displaying
command names jogs the user’'s memory
as to available commands.

At the bottom of the computer screen is
the prompt line. During a drawing session,
text is displayed there to remind the user
what information AutoSketch expects to
be supplied in order for it to complete the
selected operation. Keys typed from the
keyboard are also echoed there.

The commands in the menus are de-
tailed in Table 1. This will give the experi-
enced CAD uscr some idea of the features
of AutoSketch. Note that the DRAW
menu is really a list of objects, ¢g. lines.
circles, text, ctc. These objects are the
building blocks from which the user con-
structs their drawing. The VIEW menu
has the commands that fet you change
your view of the drawing on the computer
screen without affecting the contents of
the drawing. You can ZOOM in close and
PAN around looking at different objects
or you can ZOOM back for a full view of
all the drawing.

The ASSIST menu contains toggles for
scveral AutoSketch drawing aids. These
aids are there to overcome the imprecision
of drawing with a mouse and viewing with
a coarse display screen. ORTHO forces
lines to be drawn only vertically or hori-
zontally, GRID and SNAP muke all your
spacings the same and your lines join up.
The CHANGE menu lets you MOVE,
COPY or basically modify existing objects
in various ways. To sclect an object to be
operated on you point to it or open a little
window around it. The window method is

Equipment Requirements

AutoSketch is designed to run on a
8088'80286/80386-based computer running
PC-DOS or MS-DOS (version 2.0 or higher)
and equipped with a graphics screen (note
the higher the resolution the better). The
setup menu list contained entries for CGA,
EGA and Hercules display cards. This
evaluation copy would only work with a
computer fitted with a maths coprocessor
chip, but this was stated on the outside of
the blister pack and | understand that there
are other versions of AutoSketch that do
not need the coprocessor.

To use AutoSketch effectively you will
also need two other items, a pointing device
and a graphics output device. For pointing
devices the setup menu has entries for only
these four: a Microsoft Mouse, a Koala Pad,
a Joystick or an ADI pointer. You can use
the arrow keys on the keyboard, but | found
this a very tedious method and used a
mouse Instead. My mouse was a genuine
Microsoft one and | didn't have any trouble
using it. | did try to use a Logitech mouse

but could not get it to work. If you have one
of these strange mouses that emulate the
Microsoft mouse you should be OK, but it
would be best to check it out first. | was a
bit disappointed that the better quality bit-
pad digitisers were not supported. While
rather expensive they do make the entry of
existing drawings much easier.

An essential item to allow you to get the
most out of AutoSketch is a device for mak-
ing hard or permanent coples of your draw-
ings. For high quality hard copies you prob-
ably need a plotter; AutoSketch supports
the Hewlett-Packard and Houston range. My
plotting was done on a AST laser printer
which was runing the HP7475 HPGL emula-
tion. | was able to get AutoSketch to talk di-
rectly to the laser printer and also send the
output file to disk. | later spooled it to the
printer with the PRINT command. Where
quality is not that important and money is,
AutoSketch will printer plot your drawing on
a graphics printer. For a list of the types of
printers supported see Table 2.

handy when you want to select several ob-
jects at onc. The MEASURE menu has
commands that let you measure various
aspects of your drawing. These measure-
ments are either displayed on the screen
in dialogue boxes while others are in-
cluded as part of your drawing. The FILE
menu has commands to let you begin new
drawings, load old drawings, save the cur-
rent drawing for later or to plot a draw-
ing.

Nice things to say . ..

AutoSketch also has a number of features
normally only found in advanced pack-
ages. Whenever it asks for points, you can
type them in as X.Y coordinates. you can
point with the mouse or you can cnter
them relative to the last point as X and Y

TABLE 1. THE ROLL DOWN MENUS
Draw Change View Assist Setting Measure
Arc Undo Zoom X Ortho Attach Distance
Box Redo Zoom box  Frame Colour Angle
Circle Erase Zoom limit  Grid Curve Area
Curve Group Zoom full Snap Grid Point
Line ungroup Pan Attach Layer Bearing
Part Move Redraw Limits Align dimension
Point Copy Line type Horiz dimension
Polygon Stretch Part base Vert dimension
Text Property Pick Show properties
Rotate Property
Scale Snap
Mirror Text
File
New
Open
Save
Make DXF
Pen info
Plot area
Plot name
Plot
Information
Game
Quit

offsets or as polar coordinates with a dis-
tance and an angle. Another nice feature
is that some commands can be activated
by pressing one of the function keys. An-
other is semi-automatic dimensioning. To
add a dimension to your drawing all you
have to do is point 1o the start and the
end of something, then point to where you
want the text to be printed and Auto-
Sketch does the rest. It calculates the
length, draws in the arrows, and prints in
the text. In AutoSketch the distance be-
tween two points is measured in units. A
unit can correspond to whatever form of
measurement your drawing requires. It
can be inches, feet. centimetres, ang-
stroms or whatever. the only time you
have to worry about scaling is when it
comes time to plot and make your hard-
copy.

Under the CHANGE menu are a num-
ber of very uscful commands that will
spced up your drawing and cditing. like
COPY or MIRROR for example. These
will let you cdit your drawing to correct
mistakes or bring an old drawing up to
date quickly and without having to do it
again from scratch. The GROUP com-
mand is very uscful. By grouping several
objects together you form one object
which you can work on as a single entity.
cg. MOVE it. without having 10 sclect the
same individual objects again and again.
The command STRETCH is useful for
changing existing objects. With
STRETCH you move only selected points
that make up the object. For example you
can move the position of a door or win-
dow in a floor plan, or the drawing of a
flip flop on your circuit without having to
ERASE it and redraw it.

... and not so nice things
AutoSketch  supports  LAYERS. When
you draw on object it exists only on the
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Autosketch

current layer. The concept is similar to
transparent overlays used in many drafting
applications. It allows you to draw, view
and plot related aspects of your drawing
separately or in any combination. For ex-
ample a pcb board layout would use one
layer for the component overlay, another
for the solder mask. another for the
tracks, etc. To produce the final artwork
you then plot out cach layer scparately.
Layers are a very powerful feature but un-
fortunately in AutoSketch you have only
10 layers which many potential users will
find too restrictive.

An important feature of CAD packages
is the library and how it is managed.
A good drawing technique is to save ncw
objects or shapes on disk for inclusion into
future drawings. The aim being. not to
have to redraw them the next time they
are needed, but to be able to recover them
for the library. With AutoSketch you can
do this but in a fairly primitive way.

Features missing from AutoSketch that
would have been very handy are FILL.
SKETCH and CROSSHATCH com-
mands. Crosshatch is very uscful when
showing cross-sections, and since Auto-
Sketch supports colour, the use of colour
and FILL would have given drawings an
extra bit of sparkle. 1 think also some
form of freehand sketch feature would
have made AutoSketch attractive to those
potential users who would prefer more
artistic types of drawings. (Although the
CURVE command with its spine fitcan be a
fair substitute for a freechand command.)

The big disappointments of AutoSketch
are the TEXT command and the method
used to store the drawing in RAM. As
supplied. AutoSketch supported only one
font. To make matters worse. the style of
that font gives you rather strange shapes
once the characters become larger than
about three millimetres. The other limita-
tion in AutoSketch is the complexity a
drawing can reach before it runs out of
memory.  AutoSketch  maintains  your
drawing in RAM, so when yvou run out of
sparc RAM, drawings must stop. To help
you manage this limitation there is a me-
mory usage meter in the top left of the
screen with a percentage readout.

Documentation

The copy of AutoSketch provided came in
a plastic blister pack and contained two
SY- inch 360K diskettes. One diskette has
the AutoSketch program. the other dis-
kette contained a number of sample draw-
ings. Also included in the plastic blister
pack was an instruction manual. [t has
about the same dimensions and printing
quality as a paperback but with only 56
pages. I found it casy 1o read and it scems
to cover all the AutoSketch commands. as
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well as provide some explanations for
some of the more tricky concepts used in
the program. The explanations were clear
and unambiguous but strangely the quality
of the paper the manual was printed on
scemed to degrade the quality of the in-
formation printed on it.

Onc of the problems with computer pro-
grams that are used for non-trivial applica-
tions is that quite often the implications of
the effect of a command are not immedi-
ately obvious to the user on a first read.
Take for example the AutoSketch com-
mand SNAP which forces all the sclected
points (eg. a line’s beginning and end
point) to lic on a rectangular grid. What
use is that you might ask? Well it over-
comes one of the limitations of the com-
puter screen, with its imprecise alignment
of pixels to a point on the drawing. By
lecaving a SNAP on, you can be sure that
when you draw a closed object like a
square, the point you started the square
on is the one you finish on. In this regard
the manual does not cope. but, in fairness
and considering the complexity of Auto-
Sketch, a manuat deep enough to fully ex-
ploit the program would probably cost
more than the software.

Conclusion
AutoSketch has a bit of a dual personal-
ity. Many of its features are quite power-

ful and very useful, but unfortunately it
has a couple of significant limitations. If
you want to do drawings for around the
house or if you want to get the feel of
what it’s like to use a CAD package but
don’t want to spend a lot of money, then
AutoSketch can turn out uscful drawings
and give you hours of fun. But if time is
money and productivity is important then
AutoSketch is false economy. The excep-
tion here would be if you weren’t sure if
CAD was for you and you wanted to try it
without making a huge investment. A way
1o test the water without diving in so to
speak.

Perhaps you are an AutoCAD user at
work and would like to have it at home,
but only have a twin floppy computer?
Well  AutoSketch  will work on two
floppics. Perhaps then, this is what Auto-
Sketch is all about: an introduction to Au-
toCAD. And perhaps Autodesk is hoping
that AutoSketch will get you hooked on
CAD. so you will go out and buy Auto-
CAD. Drawings from AutoSketch can be
rcad by AutoCAD (Version 2.5 or later)
SO you can protect your investment if you
do go up-market.

This evaluation was carried out on an
AT-compatible running at 8 MHz fitted
with an IBM EGA screen. o

configuration.

Select pointing device:
1. Autodesk Device Interface Pointer
2. Microsoft Mouse
3. Joystick/Koala pad
4. Keyboard cursor keys

Pointer selection:

Pointer selection: 2

Select display device:
1. Hercules Graphics Card

3. IBM Enhanced Graphics Display

Display selection: 3

Select plotter:

. No plotter

. Epson Printer

. Hewlett-Packard LaserJet

. Hewlett-Packard Plotter

. Houston Instrument Plotter
. IBM Proprinter XL

. Okidata Printer

. PostScript Laser Printer

9. TI 800 Omni Printer

ONOUNHEWN =

Plotter selection:

TABLE 2. AUTOSKETCH INITIALISING MENU

Used the first time you run AutoSketch to set up the program for your hardware

2. 1BM Colour Graphics Adaptor (monochrome mode)




“The best

unbeatab

G0S-522

Why buy just a basic 20MHz or 40MHz oscilloscope when you
can treat yourself to a fully featured Vertical Mode Triggering
oscilloscope with Auto Trigger Level Lock and Variable
Hold-Off.

These extra features are normally not found on low cost
oscilloscopes, but GW can offer them at a truly unbeatable
price. How do they do it? Probably because GW are the
leaders in cost effective CRO technology.

The GO0S-522, for example, is a true 20MHz bandwidth
CRO with a calibrated 20ns/DIV range (unlike CROs offering
ranges calibrated to only 100ns/DIV where timing
measurements become very difficult). Also, the Vertical Mode
Triggering found on both the GOS-522 and the GOS-543
is especially designed for service applications. This allows
you to simultaneously compare test points between good and
bad boards.

Other features that make these CROs unique in their class
include: Auto Trigger Level Lock ensuring perfect triggering
without the need to readjust the trigger level when
making measurements; Variable Hold-Off which is ideal for
stable viewing of digital and video waveforms; fast 20ns/DIV

rices with
e specs”

That'’s the GW Promise

40MHz

GO0S-543

sweep speed offering high precision; DC trigger coupling for
low frequency signals and Auto, Normal and Single Shot

sweep modes.

Features GOs-522 GOs-543
Bandwidth 20MHz 40MHz
Channels 2 2

Vertical Sensitivity Imv/DIvV 1mv/DIV
Max Sweep Speed 20ns/DIV 20ns/DIV
Delayed Sweep NO YES

Trigger Modes CH!, CH2, VERT MODE, LINE, EXTERNAL
Variabie Hoid-Off YES YES

Delay Line NO YES

Accel. Voitage 2.2kV 12kV

Warranty i YEAR WARRANTY ON PARTS AND LABOUR
Probes 2 QUALITY SWITCHABLE PROBES INCLUDED
*PRICE

INCL. TAX $912 $1,465

§ EMONA INSTRUMENTS

DIVISION OF EMONA ENTERPRISES PTY LTD
ALSO AVAILABLE FROM

86 Parramatta Road
Camperdown 2050
Fax: (02) 550 1378

CALL US NOW!
R (02) 519 3933

NSW David Reid Electronics Phone 267 1385

Geoff Wood Electronics. Phone 427 1676
VIC  Rado Parts Group. Meibourne. Phone 329 7888
QLD Baltec Systems. Brisbane. Phone 369 5900

Hinco Engineenng. Perth. Phone 381 4477

int] Communications Systems, Port Adelaide. Phone 47 3688
George Harvey Electronics. Hobart. Phone 34 2233

George Harvey Electronics. Launceston. Phone 31 6533




S MICRO-EDUCATIONAL......

Unit 8, 235 Darby St, Cooks Hill NSW 2300 Phone (049) 264122

Australia’s largest computer mail-order company with 38,000 customers, selling 2.4 million disks a year to customers such as

» 5.25"SSDD

i .
P &»i’"‘ fanial, T IR

S \}

Lifetime warranty, top-quality disks| . )

from Wabash USA. Single sided (Can|60 capacity 5.25" disk storage box.
bc used double-sided) for use with|Lockable, dividers, clear perspex
Apple, Commodore, Bee, eic. |hinged lid, rubber feet, carry handle.

<

f

Normally $1.40. | Australian made. 20
Buy NOW at$1) " oa o :
5.25" DSDD 9) YA40

-

[3%)
~—

wn0 19" '.%"}o‘"b;“ 4 0\
.
Lifetime  warranty, US made by

Wabash. 75% clipping level, almost
double ANSI standard for DSDD disks.
Suit IBM etc. Comparc elsewhere at
$3 to S8ca. We buy a truckload at a
tme to bring them to you for:

READER INFO No. 71 1.2

40 capacity 3.5" disk
0 Lockable, hinged, dividers.

Normally $25

IO) Dl—)§0f :

storage  box.

- $20

5) 3.5" DSDD

Wabash label, lifetime warranty. Suit
ALL 3.5" drives up to 1.6 Mb!
Compare elsewhere at up to 12 ea.
Normally over $5ca. Our price:

$2.99

Yes, prices include Sales Tax. Ring
or refer catalog for tax exempt prices. |

3.5" 80-90

box.
|capacity. Clear perspex  hinged lid,

disk  storage

| dividers, lockable ctc.
Elsewhere $49

$30

DISKS | | STORAGE BOXES DISK DRIVES - MODEMS
I READER INFO | :
DISKs| 10+ | 1002005004 10od1 7y HS100 “'mno 73 [11) Apple Slim- 15) GPA Super-
525" .. Line Drive Modem
ssDD | 1.00 [ 1.00]0.95]0.90| 0.85
525" ,
DSDD { 120 | 1.20] 1.10{1.00 [ 0.90{

355 -
DSHD | 3.50 | 3.30] 3.10{3.00 | 2.90 2.2
525 ‘ D
WabasH 1.90| 1.70] 1.50]1.40 | 1.30 57 |
35" . .

S bsp | 299|299] 299|290 275 pod (b el S o READER INFO No. 77
3.5 | perspx id ' Our 1op-sclling Taiwanese slimline| The  Jeading  Australian  extemal

6 bSHD | 475 | 4.50| 4.20{4.00 | 3.50 || PTPe Temovable lid. Lockable. |drive Jor the Apple IL Ue, UGS and|modem. V2I, V23 autodial, auto-

$50 at Tandy $25 He. Now in stock. 12 mths wty! | answer auto-disconnect Hayes

—__ READER INFO No. 70 | ——=57 | le Version $299 ) $279.compa{ib1c. 12 mths wty. Optional

8) SWS60 Expensive bu top quality. | V22 and V22 BIS boards available.

—|computer. Super quiet, shock-rated 10

12) Tandon 20M
Hard disk

1 Reduced from $395/
| Standard version:

$349
$449
lv.zz BIS version: $55 9

:(_Dxe Rb;Allﬁﬁzl?mipc-rCm\puwr. Sec Dec Y.O)
'16) Bit Blitzer
123E

1 V22 version:

I
}

20 Megabyte hand disk drive for IBM
and compatibles. Comes complete
with  OMTI controller and already
software configured for  your

40G. The best hard drive available.
Elsewhere $999. Our price:

READER INFO No. 74 $699
PRINTERS
13) Epson LX800

From David Harley's Banksia group,
|2 Telecom approved, compact , well
|documented and presented  extemal [
modem featuring V21, V22 and V23 |
| with auto everything, Hayes
compatability, pulse and tone dial etc |
ISells everywhere else at $499. We |
can sell it to you for: |

9 |

IREADER INFO No. 78 §$44
17) SuperCard for |

, , 'Apple

Our top-sclling parallel dot matrix

yprinter. 180 c¢ps, two NLQ fonts,|
graphics, friction & tractor, single
shect feeder, 12 mths wty. Normally|
$675. Hurry. Limited stock Our price:

$497

Hory! Not masy left!

READER INFO No. 7.5f
14) Panasonic

1081 Printer

l
b |
l
| 7 |
V21, 22 & 23 Card modem from‘
Maestro  for the n architecture |

Apples (I, Ife, IIGS). Features auto |
|everything & Hayes m/m compat- |

1

ability. Works with Ascii  Express |
| .7
gEADER INFO No. 79 $349

'18) Auto-Ice
Apple Modem

V21 and 23 card modem for Apple II,
|Oe and IOGS. Features C(grizmsgmd
Viatel software on Eprom. 7
~ READER INFO No. 80 ~

Due in stock December 157 120 cps,
NLQ. fnction, tractor, graphics etc,
ctc. Sale price:
$595 at Ritronics  $399
READER INFO No. 76 B
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Unit 8, 235 Darby St, Cooks Hill NSW 2300 Phone (049) 264122
Telecom, Dept Navy, Dept Ag, Syd Uni, UNSW, CSIRO, Monash, HEC, most Aust colleges & hzgh schools, PM's Dept etc, elc.

Ty COM\' PL80
4 Colour Plottelf

\

i

READER INFO No. 85

Clear perspex gonmcr stand.  Stylish.
Rigid. Holds 1000 shis comforably.
Suits most 10" dot matrix pnnters.

$35

—— e o

colour plotter  with
rn suitable for
, etc. Plots at 92

A compact 4
Centronics  parallel
use with Apple, 1B
mm/fsec i 0.2 mm increments.
Emulates  Roland DXY800 for
AutoCad, Amdck Amplot for Lotus|
and Symphony. Works with A4 cut
sheet or roll paper supplied. The PL-
80 is suitable for school, hobbyist
and professional use.

READER INFO No. 81 $499
200 The Button |

10" version

15" version

24) Paper

(;.-/

2000 sheet continuous  stationery.
Laser cut detachable tractor. 70 gsm,
66 linc (American standard) pnnter
{paper. White bond. Allow $6 to $9
Spike filter and lightning arrestor. | postage as it weighs 10Kg. Compan:
Low cost prolccuon for your Valuablcjclscwhcn: at $52. Our price:

computer  equipment.  Works in
parallel with any equipment on Lhc] READER INFO No. 86
25) Cables

same circuit. No installation required.
The perfect Chrnstmas gift for the|
computer enthusiast who  has|

|

everything. You maybe? l
$35l

READER INFO No. 82
21 Logimouse |

READER
INFO No.
83

We supply virmally every cable
imaginable. Cables to link computers
to printers, modems etc. Most cables

| are available for :
330

| READER INFO No. 87

Microsoft compatible mouse for your|
IBM or compatible. Comes completc |
with software. Connects to mouse126) Rlbbons
ont. Card version also available for
259 which comes with its own

driver card. $ 199

3259 elsewhere. Our price:

22) Mouse Mat |

4

of
SP80,
Logitec,

|

We supply most popular makes
ribbons  including DT80,
BX80, all Epson nbbons,
If your mouse scratches your desk you|sy, 5, Imagewriter, CIloh

need this neoprene mat. Keeps your|Most ribbons are:

mouse clean and
A (Panasanic, EX800, LQ ribbans
working properly. $19.9 etc range from $15 1o $25. Call$)

etc.

— | Printer Card

31) Sung
Monitor

27 RE Mod Ile

@

If you need (or just want) colour on'
your Apple e but don't want to blow|
1§700 on a colour monitor then invest |
(840 in a Mclagan Wright RFMod and|
hook up to VHF channel 11. Just the
| thing for the kids' games.

| READER INFO No. 89 $40)|

|'The  best in Korun technology,
Samsung is rapidly gaining a
| reputation for quality, reliability and
{excellent performance.  Available in
—|TTL or composite video, green or

!28) ZSO Card l‘:n"oltb;:cd I:.:i‘(jxs: standard or  swivel
VSumdand $199

$220

Swivcl Mounted:

32) Viater

| Microsoft compatible Z80 card for Ile
jor II+. Gives you access to CP/M for

|such programs as Wordstar or dBase.
| A bargain at

READER INFONo. 63 $9()

29) Ext 80 Card

Viatel software package for Apple
users wishing to connect by modem
to Viatel. Written by Paul Zabrs who
writes most of Telecom's software.
Normally $140, our price:

READER INFO No. 59 $99

|
| t
133) Terminapple

‘ TERMRARE

|
If you still havent upgraded your Hc{
to 128K and 80 columns then now is|
the time to buy the Auto-Ice Extended
|80 col card. Allows Apple Ile owncrs‘
to make full use of their machines.

$90

Apple communications software from
the same author. Everything you
| would expect in a complete comms
package. Elsewhere $145. Half price:

j READER INFO No. 58 $79

|34) Disk
Cleaning Kits

130) Auto-Ice

Firmware
compatible  printer  card  which
includes graphics dumps to most
printers. Price includes cable. Works| djsks:

with all the latest software including SRER Ten replacement cleaning

| Printshop. Normally $110. Our price: disks:
3KIT: 3.5" cleaning kit with 10

' $9OD cleaning disks:

A

full feared Apple

SKIT: 5" cleaning kit with 2 cleanin

$13

$25

- READER INFO No. 84 READER INFO No. 88

READER INFO No. 57 —
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WIDE RANGE
VOLTMETER

Part 2

Now you know how it works and what it does, we present full
construction details of the wide-range voltmeter described last
month. Also, we describe how the bar graph meter previously
presented can be used as the readout. Add this one to the
line-up of instruments described in the series, and have a
complete setup that will enable you to operate without a CRO.
Well, for most of the time, anyway.

Peter Phillips

IN LAST MONTH?’S issuc, a description
of the circuit of our wide range voltmeter
and its development were presented. Now
it’s construction time, folks. You will need
the previous article, as it includes the cir-
cuit diagram as well.

Construction
Prepare the front panel first by applying
the Scotchcal label to the lid of the jifty
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box. As cver, if a Scotchcal label is used,
lacquer it before application to the hd. A
lid. made of thicker aluminium than that
provided with a jiffy box was used in the
prototype to give a more solid construc-
tion, as the large (50mm) hole required
for the meter movement tends to reduce
the strength of the supplied lid. However,
this is optional. Alignment of the label to
the lid can be achieved by indenting the

label at the centre of the points used to at-
tach the lid to the box. then. with the
backing sheet removed. and the label face
down, by lowering the lid carefully onto
the label, positioned so that the indents
are central to the holes in the lid. Once
attached, and ecxcess material removed,
the lid can then be drilled according to the
pancl design. A 9mm drill is required for
the sockets and the sclector switch, and a
6.5mm hole for the switches. The LEDs
can be 3mm types. or the more sophisti-
cated pinpoint types available (orange and
green only I'm told) from George Brown.
Be careful the drill swarf doesn’t scratch
the label during drilling. Finally. fit a
3.5mm phono socket to onc end of the
box, to connect to the external plug pack.

The circuit fits on 2 pc boards held
apart by 8mm spacers. The spacers used in
the prototype were miniature pc board
supports availble from Hi-Com Unitronics
at Caringbah, and arc ideal for the pur-
posc. The first board (No. 1) contains all
the switches, the input voltage divider and
ICs 1 and 7. with their components. This
board is complete in itself, in that it pro-
duces a buffered output of the voltage
produced by the potential divider. as well
as a polarity indication. It can be tested
scparately, providing the appropriate dc
supply voltages arc connected to it. The
second board holds the remainder of the
circuit, and is connected to the first with
10 connections, all arranged along the top
of the boards. The boards are designed to
have the track sides facing inwards, to
allow access to the components when as-
sembled.

Start with the first board. by selecting
the resistors for the potential divider. The
ratio of these is important, rather than
their absolute value, and an accurate ohm-
meter is needed for best results. Select R1
to be as close to 4.7M as possible, then se-
lect R2 to be a value one-tenth of RI.



Wide Range Voltmeter

Similarly select R3 to be one-tenth of R2,
and R4 a value one-tenth of R3. R5 + R6
needs to be one-ninth of R4, and space is
provided to allow two resistors in series to
give the required value, (522 ohms assum-
ing Rl was exactly 4.7M ohm). Also,
space is provided for parallel resistors to
give the correct values for R2, R3 and R4
if necessary. Fit these resistors, and all the
remaining passive components, then con-
nect the ICs (socketed if you wish).

Fitting the switches requires suitable
sized holes in the board. The range sclec-
tor switch is the type sold by Dick Smith,
and requires 2mm holes in the board. This
will completely remove the solder lands
for thosc connections not used, but will
lcave enough copper for the remainder.
Insert the switch tully, then solder it en-
suring that good connections are achieved.
The toggle switches are peb. vertical
mount types, and should also be fully in-
serted in the board. If you intend to test
this board, attach the LEDs temporarily.
as they are best fitted when final assembly
to the front panel is undertaken. The 4mm
input sockets are connected to the board
with short leads, and then only after the
front panel is fitted.

Next, mount the components on the sec-
ond board. There are eight wire links, and
these should be fitted first, using insulated
telephone wire. The layout is fairly crowd-
ed, and some components arc mounted
vertically. Mount the ICs and the pots
last. Note particularly the suggested
mounting orientation of ecach vertically
mounted component, arranged to mini-
misc the possibility of bare leads shorting
together. It is important to use compo-
nents no higher than 20mm on board 2, as
otherwise the whole assembly won't fit in
the box. The 470pF capacitors should be
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sclected accordingly, and will need to be
16V types (or less) for this reason.

The meter movement used is the Mani-
pa, style MUS2E. available from Jaycar.
Two types are available; a ImA version,
and a 5A version. The design calls for, ob-
viously, the ImA meter, but, faced with a
shortage of thesc. I resorted to the SA
type, with the shunt removed. However,
the meter movement in this case is a SmA
type. and requires two component value
changes if used; R25 from lk to 470 ohm,
and R26 from 120 to 10 ohm.

With all components in place. examine
the boards for possible shorts between
tracks, and double check the orientation
of all the diodes. Finally. attach the inter-
connecting leads between the  boards,

Some readers may like to incorporate
the bar graph meter presented in ETI
December 1987 and February 1988,
rather than a moving coil meter move-
ment. Several arrangements are possi-
ble, but the simplest assumes the bar
graph meter is a complete unit, pow-
ered internally by its own batteries. In
this case, construct the meter of this
article as described, but insert a 1k
resistor in place of the meter move-
ment, and provide two 4mm sockets
connected as output terminals across
this resistor. Set the bar graph meter
to its 1 volt scale, and plug it into the
added sockets, (observing the correct
polarity), then adjust RV7 and RV8 to
give the required full scale deflections
for the DC and AC settings. This ar-

Using a bar graph display as the readout

rangement means the bar graph meter
can be wused independently, and
plugged into the expansion module
represented by the meter of this arti-
cle as required.

The alternate way of integrating the
two into a single unit has not been re-
searched, as it was felt this would in-
crease the overall complexity to an
unwarranted extent. Those with a
sense of adventure may like to at-
tempt this, but difficulties could arise
when deciding how to power both cir-
cuits from the available power supply.
Certainly, however, using the bar
graph meter as the display will give a
higher resolution than a meter move-
ment, as well as providing a most in-
teresting and useful voltmeter.

using 25mm lengths of multistrand wire.
These wires all connect to the track side
of both boards, and should be laid so that
the wire can fold inside the gap between
the two boards. Attach wires to connect
the meter movement and the phono sock-
ct. and temporarily connect leads to act as
an input connection.

Set the range switch to the 0V position,
and apply power to the circuit. Assuming
the meter movement doesn’t deflect vio-
lently in cither direction, confirm that the
supply rails are around 6.2V with respect
to ground by checking the voltages present
at pin 4 (ncgative) and pin 7 (positive) of
any of the 1Cs. At this point, the meter
may be deflecting, due to the dc offsets of
the amplifiers. If excessive deflection is
occurring, measure the outputs of cach of
the op amps. (pin 6), working back from
IC6. The fault will be around that point
associated with the op amp with an output
exceeding 200mV, and located furthest
from 1C6. A likely fault is a stand of wire
from the interconnecting leads shorting to
an adjacent point on the board. If all is
well, sclect either the 100mV or 1V range,
and hold the positive input wire. This
should cause the meter to deflect upscale,
proving the circuit is responding 10 an
input. Also, both LEDs should light, indi-
cating an ac input. If so. proceed 10 cali-
bratec the instrument. otherwise find the
fault by measuring the outputs of the op
amps when an imput is first applied, then
removed. Note that the circuit is very
sensitive. and will respond to an adjacent
apphance that has a transformer: an effect
that is reduced when the front panel is fit-
ted.
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Calibration

Calibration of the instrument is accom-
plished in 3 stages; zeroing, dec. then ac
calibration. A reference voltmeter (ac and
dc) and a suitable audio oscillator are re-
quired. Commence by setting the zero
pots, after the circuit has had power ap-
plied for a few minutes. Zeroing is accom-
plished by setting the range selector to
0V, then by measuring the output (pin 6)
of each op amp with a dc voltmeter on its
millivolts scale, and adjusting the ossoci-
ated offset control. Start with 1C1, and try
to obtain exactly OV at its output. The
next two adjustments will be impossible to
set to zero, as both 1Cs 2 and 3 are in
open loop until feedback is obtained via
the diodes. Try to achieve the minimum
possible output. which should in any case
be within 100mV of zero. Then zero 1C4,
followed by ICS. This latter 1C will have
similar characteristics to 1Cs 2 and 3, but a
value within 3mV of zero should be possi-
ble. Finally, zero the output of 1C6. This
should now resuit in the meter pointer
having zero deflection. If not, confirm that
the mechanical zero of the meter is cor-
rect. Recheck the zeros again. trimming
where necessary. These adjustments are
important, but are relatively stable.

Now set the meter to its 100mV dc
range. and apply a 100mV input voltage of
the correct polarity: ic positive to the posi-
tive input terminal. Adjust RV7 to give
full scale deflection of the meter, then
confirm that a 1V input will give the same
deflection on the 1V range, 10V on the
10V range. cte. Determine the linearity of
the circuit by applying 5V (for the 10V
position) and observing a deflection of
half scale. Non-lincaritics may be present
in the meter movement, and a compro-
misc setting of RV7 may be required to
give the best overall linearity, which
should be within #2%. Finally. reversc
the input polarity, and adjust RV2 to give
the same deflection as that obtained with
the correet polarity. Note that the indica-
tor LEDs should display the polarity of
the input. Go over the calibration a cou-
ple of times to compromise for any non-
lincarities. Also, adjust the values of the
multiplier resistors R1 1o Ré6 if required to
correct scaling errors.

Once the dc conditions are established,
proceced with the ac calibration. Apply a
100mV rms. SOHz input. and sct the meter
to read 100mV ac. then adjust RVS to
give full scale deflection. Again. it may be
necessary to fiddle this setting for the best
overall lincarity. Confirm that the fre-
quency response is within —tdb when the
input is S0mV over a range of S0Hz to
200kHz. The output indication may dip at
around 160kHz to 45mV. then rise after
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200kHz is exceeded. Note that a change of
SmV is still within 1dB. The value of C2
determines the circuit characteristics over
100kHz, and the specified value of 220pF
was cstablished after much experimenting.
However, component tolerance may re-
quire a variation in its value for optimum

performance. The frequency response
should, at worst, be within +I1db to
200kHz.

The next step requires a small amount
of frequency compensation to be applicd
to the circuit. When the range is set
higher than the 100mV range, the 4.7M
ohm resistor is in series with the input
voltage and 1C1. resulting in the stray ca-
pacitance of the selector switch and subse-
quent circuitry becoming significant. For
example, a capacitance value of 1pF at
100kHz represents an impedance of 1.6M
ohms. Compensation for this is achieved
with a short length of wire. A 25mm
length of insulated telephone wire sol-
dered to the land for the selector switch
that is adjacent to the track connecting the
positive input terminal to the sclector
switch. The correct position of this wire is
one that gives the same indication at
100kHz as for 10kHz, assuming a constant
input of around 1V, (meter set to read on
its 1V scale). Once positioned. a dab of
glue should be applied to fix the wire per-
manently. Finally, confirm that the fre-
quency response of the meter is correct on
its 10V scale. If not, change the value of
Cl: a capacitor that cancels the internal

capacitance of the selector switch. Note
that space is provided for two, parallel ca-
pacitors to give the specified value of
695pF.

Once calibration is correct, the meter
can be assembled. Note that it is impor-
tant to ground the front panel to the nega-
tive input terminal to minimise stray pick
up. This can be accomplished with a wire
connected to a lug under one of the meter
movement support bolts. The two LEDs
can now be finally fitted and the two
boards joined with standoffs.

Using the meter

The meter is simple to use, and the input
protection should minimise the effects of
overload. A possible limitation is that the
meter will read ac on its ‘DC’ range, and
dc on its AC range. The readings will not
be correct, in that an ac value shown on
the DC setting will be around 40% of its
correct value, and a dc value on the AC
range will be around twice its correct
value. However, this can also be useful,
by showing a value that reflects the pres-
ence of both types of voltages. A series
capacitor can be externally connected to
remove a dc component, but climination
of an ac component would require it to be
bypassed within the circuit. It was decided
not to incorporate any further switching to
remove these effects, as. apart from the
added complexity. cost and physical size, a
possible useful feature would also be re-
moved.

ETI-186 PARTS LIST

Resistors................ all Ya watt 1% metal fitm
unless otherwise specified.
all values in ohms

Rt=rm...1.... . 4.7M (see text)

,,,,,, 470k (see text)

.. 47K (see text)

..4K7 (see text)

522 (see text)

R7, R11, R16
R17, R20, R21..

v 100 Y2 watt
Potentiometers........ all 10 turn trim pots
RV1, RV5, RVS6,

VO N, 50k
RV2, RV3, RV4......10k
RV7,RVS ..

Capacitors o0
-..695pF (680pF in parallel
with 15pF)

C 5. I 33uF, 10V tantalum

C6,C7,C8............. 470uF, 16V
Semiconductors

D1ito]D7 Ry 1N914 or simitar

IC1toIC7 nA771

IC8........ WO4 bridge rectifier
LED1 Pinpoint or 3mm red LED
L ED2 o St Pinpoint or 3mm green

LED
(pinpoint LEDs available George Brown)
Switches

SIS 2 pole. 6 position, wafter
switch
(available Dick Smith, cat. no. S-6306)
ST......... R R DPDT, vertical mount
miniature toggle
SSH..C.T LT SPDT, vertical mount

miniature toggle
Miscellaneous
PC board; Scotchcal front panel; Zippy box, (50 x
90 x 150 mm); 2 x 4mm sockets; 1 control knob;
12V ac, 300mA plug pack; 3.5mm phono socket;
1mA meter movement, style MU52E (Jaycar); 3
x 8mm spacers.
Specifications
Range selection: 100mV, 1VI 10V, 100V, 1kV
fsc. (ac and dc).
Frequency response: +1db — dc to 200kHz.
Accuracy: *2% (dependent on meter movement
linearity)
Input resistance: 5.2M ohm (dc)




Wide Range Voltmeter

Another characteristic concerns  the
sensitivity of the meter. The use of a
shielded lead is recommended, to prevent
stray pick up masking the input. Some-
times it is useful to lower the impedance
by placing a resistor across the input ter-
minals, assuming this doesn't load the cir-
cuit under test. This is typical of any high
sensitivity meter, and is not a limitation.

The HOLD function of the meter is ac-
complished by charging a capacitor with
no discharge path. To use it, select
HOLD, connect, then remove the probes

at the point under measurcment. Because
this function also serves as a peak follow-
er, it can be used to follow a voltage
variation to determine the highest point.
Likewise, if removal of the probes gives
rise to a transient, such as exposurc to
stray pick up, the stored valuc will be
higher than the actual voltage. Experiment
to determine the characteristics of this fea-
turc. The stored value will remain within
—1db for around 30 seconds, but should

ideally be read as soon as possible.
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ETI-1402

DIGITAL
SAMPLER EXPANSION

An

upgrade of the ETI-1402 digital sampler that gives you

greater bandwidth and sampling time

Andrew Robb/ Glen Thurecht

THE ORIGINAL DIGITAL sampler
(ETI, June 1986) has proven to be a very
popular project. We have received many
letters since then, most with a common
theme — please give us more memory!
So, in this edition, we offer a substantial
memory expansion board. as well as a
couple of simple, but useful, additions to
the original design.

The 4 kHz, 0.5 second performance of
the sampler was certainly adequate for ex-
perimenting with digital sound sampling
and reproduction. However, it has become

clear that the sampler could have a defi-

Memory Expansion

Thanks to the ever decreasing size of inte-
gration, the latest commercial static RAM
ICs offer 16 times more storage than the
‘old” 6116 2K RAM, for the same size
package, and at a lower cost per byte. We
could have kept waiting and designed the
expansion around a future, improved,
smaller, cheaper IC, but then we would
never start. So we decided to design a 64K
expansion, based on the 43256 32K static
RAM. Keeping the original 4 kHz band-
width, this will allow a storage time of 8
secconds. Table 1 shows some options now
possible.

The 43256 is a high-speed low-power
32,768 word by 8-bit static RAM. It is fab-
ricated using the latest “MIX-MOS™ tech-
nology. The 43256 is very similar to the
earlier 6116, having the same control sig-
nals and supply requirements. The only
difference is the number of address bits.
After considering putting one 43256 in
parallel with the 6116s, it became clear
that the 6116s might as well not be there

in that case. The final design uses two

has been designed to plug in on top of one
of the 6116s in piggyback fashion. This im-
mediately takes care of all of the address-
ing and data connections, as well as offer-
ing some mounting rigidity. The construc-
tion is very straight forward, and the result
is quite neat.

VR e T S nite place in many professional audio set- | 43256s independent of the 6116s. With

f/ ups if it had at least an 8 kHz bandwidth. | 64K of memory, it was also apparent that

@ o The filter specifications were such that no | very short storage times would not be pos-

& design improvement was needed, only a | sible. Therefore the new design does not

. ’ . different set of resistor and capacitor | write-off the 6116s, but allows the user to

values to suit the bandwidth desired. select between using the 64K or the 4K

ey oy - Increasing the memory size offers vari- | system. An added bonus, not originally

y ous alternatives: either a much longer | planned, was the ability to now store two

‘ storage time, a wider recording band- | sounds at once.

: width, or some of both. Rather than de- The expansion board requires over 30

2 ® sign to a specific option, we are going to | connections. We did not fancy soldering

P N1 Shi leave the choice up to you. that many single wires, so the new board
e, (TR M
EC LAYy o4

Other Additions

Although we received some very ambi-
tious suggestions (such as “‘can you design
a microprocessor system to control the
clock and make the sampler into a Fair-
light?”"), two more practical ones were: a
POWER-ON LED and a LED to indicate
when the system was ‘“‘armed” and ready
for external recording. The power-on
LED nceds no explanation. The ARMED
LED is useful when recording a hard-to-
repeat sound, by showing that the sampler
is correctly armed.

We also found that the original delay
length could be made shorter to achieve
better reverberation effects. This is done
by lowering the value of the frequency
limiting resistor, R44. Again some experi-

i Sea ANTI-ALIASING FILTER

CLOCK REJECT FILTER ¢
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Table 1: The component values required
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n the filter for various combinations of bandwidth and sample time.



Digital Sampler

mentation may be nceded to obtain the
optimum value for your chosen band-
width.

Construction

Begin by drilling holes for the two LEDs
and the memory-select switch. We placed
the POWER-ON LED above the power
input socket, and thc ARMED LED
above the INT/EXT switch. The new
switch should fit beside the DELAY
switch. Use the new board to mark the
two mounting hole positions on the main
board. Drill these ready for standoffs.
Wire thec POWER-ON LED directly to
the power socket, with the 560 ohm resis-
tor in scries.

Desolder the old INT/EXT SPDT switch
(SW2) and replace it with a DPDT and
resolder the original wires to one side of
the switch, SW2(a). Wirc SW2(b) as
shown in the circuit diagram, taking a wire
to the centre of PLAY/RECORD SWi(a).
and onc from +Vce at SWi(a). Wire the
anode (longer leg) of the ARMED LED
to +Vce at SWl(a).

A bit of surgery is nceded on the main
board, in order to connect the emitters of
Q1 and Q2 together. Cut the three tracks
as shown in the diagram. The best way to
cut tracks on the circuit board is to make
two slices across the track about 1 mm
apart, with a sharp blade. Then place a
hot iron tip on the middle scction and
slide it away from the board. The result
should be a neat gap which can be recon-
nected if necessary.

Connect the two emitters together using
a picce of thin insulated wire. Solder RS5
in an upright position from the emitter of
Q2 to +Vgg (which runs beside it to
R43). Solder a wire from the emitter of
Q1 to the lower pole of the new memory-

PARTS LIST —
SAMPLER EXPANSION
(not including replacement filter

components)

Resistors
R49,53,54,55,56 ... 10K (0.25W)
R51, 52 47K (0.25W)
R50, 59 1K (0.25W)
R57... .....470R (0.5W)
R58.......cccovviveveee... 560R (1W)

Capacitors
C23...ccviieieeen 47 16V tant

Semiconductors

D9..... ..red LED

D10.........ccccec........green LED
Miscellaneous

SW2,4...................DPDT switch

24-pin DIL socket, 24-pin wire-wrap socket, pcb,
nylon bolts, nuts, standoffs, hook-up wire.
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select switch, SWd(a). Similarly, connect
1C8, pin 11 on the main board, to the cen-
tre of SW4(b). When adding wires like
this, you can solder directly to the compo-
nents, or drill and wire through to under-
side tracks. Solder lengths of wire to pins
4 (A11). 6 (A11) and 14 (+Vcc) of ICI;
to pins 10 (RESET) and 13 (STANDBY)
of 1C8; from the other poles of SW4(a)
and (b); and from the centre of SW2(b).
Now push the 24-pin IC socket over the
top of the 6116 1C6 and solder it in this

piggybank position. To increase the maxi-
mum clock rate, decrcase Rd44 on the
main board to 180 ohms.

The new board can now be constructed.
Check the peb for track breaks and shorts
before starting. Solder the resistors and
through-links first, following the overlay
shown. Then add the transistors, capacitor
and 1Cs, soldering on top as neceded. Take
the usual CMOS precautions and double
check the orientation of the 1Cs before
soldering!

Now inscert the wire-wrap socket legs
about 6 mm through the board and then
into the piggyback socket on the main
board. Position the expansion board and
solder the wire-wrap socket in place. Trim
off the body of the wire-wrap socket and
solder the top of the board. Finally con-
nect the 10 wires to the new board, fol-
lowing the wiring diagram shown. Note
that the two wires go to point “b” on the
new board. These are labelled *b” and
“b"". The standoffs can now be fitted. A
nylon screw will be needed for the stand-
off in the centre of the main board to pre-
vent shorting of close tracks.

Because of the additional height of the
board, we found the battery clip had to be
removed. The battery can be placed in
onc corner of the box and sccured with a
smaller clip, double-sided tape, etc. Or, as
we did, you can just wrap the battery in a
thin picce of foam. This keeps it stable,
once the whole thing is screwed back to-
gether.

Testing and using it

The POWER-ON LED should turn on
when you plug the power in. If it doesn't,
check the orientation of the LED. Now
switch the memory to 64K and try record-
ing somcthing. Depending on your choice
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of bandwidth, you should be able to check
the duration of the recorded sound at the
optimum clock frequency. The correct
clock frequency can be found by switching
to DELAY mode and reducing the fre-
quency until the clock noise just becomes
audible. This frequency setting can be
marked on the front panel.

Switch to the 4K memory and verify
that it still operates correctly. If you have
altered R44, increase the clock rate and
test the improved minimum delay.

The ARMED LEG can be checked by
switching to RECORD, EXTERNAL and
DELAY OFF. The LED should turn on
when the arming trigger is pressed, and
off when the recording has been complet-
ed.

If you have problems. recheck the com-
ponent layout against the overlay and the
wiring. Make sure there are no loose
strands touching other pins on the ICs and
that the wires go to the correct pins.

As mentioned, you can now stor¢ two
sounds simultancously. Of course, if

you've increased the bandwidth. the dura-
tion of the 4K storage will be decreased
However,

from the original 0.5 scconds.

_T__
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the 4K memory can still be used for short
sound storage. More importantly, having
incrcased the upper frequency limit, the
4K memory can be used to provide a
much higher quality reverb effect than the
old system.

Because of the long storage times possi-
ble with the 64K mcmory. it is often diffi-
cult to tell when a recording is complete.
The ARMED LED can be used to indi-
cate this. Using the sampler in EXTER-
NAL mode, the ARMED LED will re-
main on until the 64K has been filled.
Modifying the filters
Now with all that lovely memory to work
with we have greater flexibility in the sam-
pling time/bandwidth trade-off. The origi-
nal project had 4K of RAM and a 4 kHz
bandwidth was chosen to allow haif a scc-
ond of recording time. With 64K bytes to
use, you can select your own bandwidth
and sample time.

The decision as to bandwidth require-
ment really depends on what you can use
the sampler for. If you are content with 4
kHz bandwidth. then you don’t nced to
alter the filters. This will give you an
8-sccond storage time — enough time to

3
°
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record a rabid dog barking and usc it as a
burglar deterrent! 4 kHz is also adequate
for very brassy sounds, such as a bass
drum. For storing good quality voice, 12
kHz is probably better. For sounds which
have a high frequency dominance, such as
synthesisers, glass breaking, ctc, 16 kHz is
nceded. We found that a mid-point of
10 kHz as a reasonable storage time was
also desirable.

If you have a particular bandwidth that
you wish to implement then both the anti-
aliasing and clock reject filters will have to
be changed to allow for the different cut-
off frequencies. The anti-aliasing filter is
centercd around operational amplifiers
IC(1c) and IC(1b), the clock reject around
IC(4c), IC(4b) and IC(4a). We will talk
about how to change these filters in a mo-
ment. First we can work out the band-
width sample time trade-off with the equa-
tion: :

65536
2 x BW(Hz)

A list of common bandwidths versus max
sample times is given in Table 1.

Once a bandwidth has been chosen, the
filters may be redesigned with the help of
the BASIC program listed. This program
first asks for two input parameters:

1. The order of the filter — fourth for the
anti-aliasing or sixth for clock reject.
hich is the

bandwidth that you have chosen.

Given these two fundamental parame-
ters we now enter the filter sections cacu-
lations. The program then asks for a
standard value of C2 (see Figurc 1) before
calculating the value of the other compo-
nents in the filter. C2 should be around
10/f. wF where f; is the cutoff frequency.
This then will generate practical values of
R1 and R3 (ic, not too small or too big).
All components are given as “preferred”
valucs hence there will always be an error
between the calculated value and  the
available value. So, to design an accurate
filter the program calculates many differ-
ent  combinations of circuit-preferred
values and their associated error compared
to calculated values. All you do then is to
sclect the components that have the Icast
crror. The error should be below 2%. If it
is not. enter a new value for C2 and sce if
a better combination can be found.

High order filters, as implemented in
this project, arc made up of cascaded 2nd
order stages. Hence for a dth order filter
there are two stages and for a 6th there
arc three. A single stage is shown in Fig-
urc 1. This diagram can then be used in
conjunction with the program to design all
your filter sections.

Table 1 shows some results of the pro-
gram and gives the new values for the fil-

Max Sample Time =
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HOW IT WORKS

In order to keep continuity with the sampler circuit, the
component numbering foliows on from the original se-
quence. The ARMED LED section makes use of the
original switching to perform most of the logic selec-
tion. The LED shouid be on when the system is in EX-
TERNAL, RECORD mode, when STANDBY is low. Tran-
sistor Q3 switches on when STANDBY goes low. R57
limits the LED current.

The operation of the expanded memory circuit is
basically the same as the first design. 64K of memory
requires 16-bit addressing (2'%). Each 32K RAM block
requires 15 bits, AO to A14, with the final bit, A15, used
to select between memory ICs.

The first 12 address bits are obtained from IC7, the
original counter. A second counter, IC16, is used to
generate A12 to A15, being clocked by the inverted
A11. The second counter is also reset by SYSTEM
RESET. The original data bus is wired in parallel to the
new memories, as is the read/write control signal. C23
provides power supply decoupling.

The memory contents are preserved on power-down
by the transistor buffer arrangement, Q5 and Q6, used
to drive the chip select (cs) lines. Q4 inverts one cs sig-
nal. Hence when +Vcc is removed, R51 and R52 pull
both cs high, switching the memories into low power
standby mode.

Switching between 64K and 4K memory systems is
performed by SW4. When not grounded by SW4(a), the
emitters of Q5 and Q6 are pulled high by R54. Further-
more, because SW4(a) grounds Q1 and Q2 emitters, the
6116 memories are selected (and vice-versa for 64K se-
lection). This way both memory blocks can be con-
nected to the same bus system and switched relatively
simply. Pin 11 on IC8 signifies the end of the play-
/record cycle. It must also be switched from either A 11,
or A 15. A 15 is taken from the inverter, Q4.

R
N
s

The Best IBM
PC/XT/AT, 80386
Compatible Pro-
ducts (Legal Blos,
Dos Fcc)

80386 Maln Board

(XV Turbo YOMHz Maln Board)

AT Moln Board 8/8/10/12MH2

Baby AT Maln Boord 8/8/10/12MHz
380K /720K /1.2M Fioppy Disk Controliar
(XT/AD)

3MB Mulritunction Card

Ems 2MB Ram Cord (Y2MHz)

Super £GA. HEGA (Hercules Compatible)
Serial/Potalle) Cord

Multi Serlal Card (4 Ports)
Mono/Colot/Graphic/Printes Caid
(Hercules Comp)

Mono Graphic Printes Cord (Short)
Multi1/0 Cara

AD/OA Cord

{EEE 488 Cord

Eprom Writet Card

D-Unk Network Card

Tape Streamer (Bock Up System, §0m8)
Hard Disk Drive (Seogate, Minisciible,
Tandon)

3%” Floppy Drive (Sony, Nec)

Ring for special on XT/AT/386 Multiuser System & Add-on cards
MONOGRAPHICS CARD MGI150

« Can read software written in colour grapf‘m Mg \ae
s Short Card » Text Mode 80x 25

«» Graphlc Mode 720 x 348 Pixels

« One parallel printer port

« Full Compatibility with

IBM Monochrome Display/Printer
and Hercules Graphics Card » Cost
Effectlve Design « High Reliability
« User-Friendly Documentation

MF-3000 MULTIFUNCTION CARD

* Fully socketed memory with parity check
« User expandable up to 3 Meg Bytes with
128K or 512K increments using 64K or 256K
dram chips « Memory starting address
configurable at 256K, $12K or above 1 Meg
* One RS232C seriat port (2nd R$232C port
optional) « One parallel printer port » One
game adapter port  Fully molded cabling
* Cost effective design « High reliability

» User-friendly documentation

EGA SHORT CARD
Canrun « CGA

+ MG

+ EGA

& Enhanced EGA
CG150

COLOUR GRAPHIC ADAPTOR
FOR IBMPC

MINISCRIBE HARD DISK
3650 42MB  $750
3053 Voice 42MB  $1350

Features:

* High Performance RAM Card

» Up to 2048K Bytes of Expansion

Memory « Fully Socketed Memory

with Parity Check « User Dip

Switch Selectable Configuration

Options — Conventional Memory

(below 640K) or Expanded Memory (above 640K) « Conventional Memory
starting Address Dip Switch Selectable  RAMDISK Electronic Disk
Emulation Software e PSPOOL Electronic Print Spooler Software e INITIAL
program to support applications programs ¢ Economicat, High

Reliability s User Friendly documentation $350

EVEREX MICRO ENHANCER

Autoswitching multi video display
card for any type of monitor

SPECIFICATIONS

Grophics Dlspluy Modes

DISPLAY SHADES/ RESOLUTION MONITORS -
MODE COLORS (HxV) SUPPORTED
Extended 16/84 752 x 410/840 x 430 MultiSync (TTL)
EGA 16/84 840 x 350 Enhonced
EGA 18 320 x200/840x 200 Color/Enhonced
COA 4 320 % 200/640x 200 Color/Enhonced
Mono 4 840x 350 Mono/Enhonced o
HOC 2 720x 348 Mono/Enhonced $45

HI-COM UNITRONICS INT P/L

7 PRESIDENT LANE. CARINGBAH. N.S.W. 2229
P.O. BOX 626 CARINGBAH. 2229 PH: (02) 524 7878
Mail Order Postage Mail Order Postage
Less than S50 $3.50 $100-S250 $7.00
$50-S99 $4.50 Above S250 $10.00

Heavy items adds extra.
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ETI-1402 Digital Sampler

o 12 H H M 2 REM -~ DIGITAL SAMPLER FTLTER DESIGN PROGRAM - 2070 READ C1
tc_r CompOncnIS as Sho“n In thc Clrcu" 4 REM -- WRITTEN BY GLEN THURECHT, 2071/88 - 2080 IF C1 > X THEN GOTO 3000
dmgram‘ & REM - - APPLIED AUDIO CONSULTANTS - 2090 S = ARARC23C2 - BFCINCZ
O . N 'l 8 REM 2100 T = A#C2 ¢ SGRI(S)
nce the components have been calcu- | o pew -ooooeoooe 2 Uartl o) roniintor] data) =t Zito U = Taw
lated they must be inserted into the board. | 20 fEn 0. 560. 650,620 N o (ETE e ey
If you already have the components of the 40 DATA 1500, 1800, 2200,2700, 3300, 3900, 4700, 5600 7140 FOR H = 1 TO a1
PR . . . . N S0 DATA $800,8200, 10000, 12000, 13000, 18000, 22000 2150 READ 2
Orlglndl 4 kHZ bdndWIdth SOIdchd mn th(’y 60 DATA 27000, 33000,39000, 47000, 36000, 68000, 82000 2160 IF Z2<{Q@ THEN R2 = Z
70 DATA 100000, 120000, 130000, 180000, 220000, 270000 2170 NEXT H
must be dcsol@crcd 'and removed. Be T AT A e e 270 e
careful when doing this so that the tracks | so rew 2190 K = 1/(C1AC2HUEWARZ)
are not removed or d'nm'lgcd while work PE8 ((zl) cocoososooooo start of capacfitor data --------------o- 2200 RESTORE
a a i 110 REM 2210 FOR H = 1 TO 40
H 1 120 DATA 100e-12,120e-12,1%0e-12,180e¢-12,220e-12,270e-12 2220 READ Z
ln,g on thcm DCSOIdcr'lng can bc do_nc 130 DATA 330e-12,390¢-12,470e-12,360e-12,680e-12,820e-12 2230 IF 2 ¢ K THEN 3 = H
with a ‘solder sucker’ or desoldering 140 DATA 10-9,2.2¢-9,3.%3¢-9,4.%¢-9,5. 6-9,6.8e-9,8.2¢-9 Y (FT O
Lt p 130 DATA 10¢-9,22¢-12,33¢-9,47¢-9,56e-7,568¢-7,082¢-9,100e-9 2242 3 = 3-1
lWle : Milkc sur¢ thc Comp()ncnlS thdt 160 DATA 120e-9,1350¢-9,180e-%,220¢-%,270e~-%,330e-7, 390e-9 224% RESTORE
have been soldered on the top of the | 170 pata 470e 7,1076,2.2¢76,3.30-6,4.70-6 2230 FOR M - 1T
3 -ty
board as well ar¢ desoldered on both 176 C$ = "v* 2257 NEXT H
. 120 REM 2240 FOR H = 1 TO 2
SldCS. 190 REM -----=------= start of program ----------------------- 2270 READ 2
The new resistors should be 2% metal | 200 res 2273 M= ZK -
. . 210 CLS 2280 E = M#100
film types and the capacitors low tolerance 220 PR N T e e e o o L e e e e e e e * 2290 PRINT R1,Z,C1,C2,E
§ o : 230 PRINT ¢ 4th and 6th ORDER BUTTERWORTH FILTER DESIGN 3 2300 LPRINT R1,Z,C1,C2,E
5% varietics. 240 PRINT "-ccvccmcmcmmmocoa o0 o - * 2310 NEXT H
Testing the filters really requires an os- | 230 PRINT 2320 ¥ & ¥ ¢ 1
. . 7 260 PRINT 2330 GOTO 2083
cilloscope and an audio sine wave genera- | 262 trPRINT oo oo oo -- -----* 3000 PRINT
M N H N 2 N - 4ath &th ORDER BUTTERWORTH FILTER DESIGN - - .,
tor. The anti-alisasing filter can be tested | 233 LPRInT 0 4th and sth B A e o £500 Lk SEID O GHEAED SRR o
by injccting the signal into the samplcrs 270 INPUT * INPUT FILTER ORDER (4 or &) *,ORDER 302% LPRINT
. h o . 280 PRINT 3026 LPRINT "END OF FILTER SECTION *,C
nput and raising the frcqucncy until the 290 INPUT *  INPUT CUTTOFF FREQUENCY (M2} *,W 3027 LPRINT
1 . 300 LPRINT 3030 INPUT *"NEW VALUE FOR C2 7 (Y/N)",Ms
OUtPUt Of lCl drops by 3 dB (1c’ f‘l”S IO 303 LPRINT * ORDER =*,O0RDER, *CUTTOFF FREQ. =", W 3040 1F M® = Bs THEN GOTO 2000
0.707 of its pass band level). The 3 dB fre- 3O RN e s e1sy2en S0 7 ) 3 GGl (O S5
quency p()inl should then be the cutoff 310 IF ORDER = 4 THEN GOTO 3000 8000 REM
g g - GOTOo 6000 #0310 REM ~-c-cmooooee 'y brOUt
frequency that you designed the filter for. | 320 J7 ORER = 6 THEN COTO 8000 ro 210 o e 4th order aubrouting
stermine if it 1 1 as a tr 4t 2000 REM 8030 FOR C = | TO 2
TO sterlnL If It IS. ac{lng s & UC . h 2010 REM -----=----cocoowo- start of fi{lter section calce ----=-- 3040 IF C = | THEN A = ,745347
order Butterworth filter, the attenuation 2020 REM 3030 IF C = 2 THEN A = 1.84776
. N " ] 1 ~ 2023 PRINT 3040 Q0suUB 2000
rdtc ShOUId b(' mc‘lsuer‘ Thls 18 don(' by 2030 INPUT * INPUT A VALUE FOR C2 AROUND 10/4 uF *,C2 3070 NEXT C
firstly increasing the frequency until a bit 2032 PRINT 3080 END
. N 2034 PRINT * R1°,° R3*,* c1-," €2°, "ERROR(%) " 6000 REM
past the 3 dB point. Then increase the 2033 LPRINT 6010 REM ~-~-no-cnn 6th order subroutine
H - . p N a2 H 2036 LPRINT ° R, " R3*,"* ci1-,°* C2*, "ERROR (%) * 6020 REM
input level by as much as possible without | 2320 FIEIC e s rem C = 1103
distorting the signal as seen at thc output. 2090 Y = 0 6040 IF C = 1 THEN A =.3517638
2033 RESTORE 60%0 IF € = 2 THEN A = 1.41421
2033 FOR S = 1 TO (41 + vYi 6060 IF C = 3 THEN A = 1,9318%
2040 READ Z 6070 cCsur 2000
2065 NEXT S 6080 NEXT C
6090 END

OVout

Power
SK& SK2 SK3 SK1

© O O

( Rss N
Power OnLED
k

Now measure the output level (Vout,), in-

crease the frequency by a decade and

measure the new output level (Vout,).
The attentuation rate is then:

Attenuation/decade = 20 log (Vout2

VOU[]
For a 4th order filter this should be
around 80 dB/decade.

The clock-reject filter is tested in the
same way except the signal must be in-
jected into R15 by raising one end of the
resistor off the board. The 6th order filter
should have a 120 dB/decade attenuation
rate if it is operating correctly. [

Andrew Robb and Glen Thurecht are elec-
tronics engineers and principals in Applied
Audio Consudiants, bused in Canberra. The
business is involved in design and manufac-
ture of the NEWTON range of specialist
audio equipment, as well as supply of itheir
own ETI project kits.

i SWia
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Balbysitter

ETI-290

BABYSITTER

If you cannot hear your baby squawking in the room at the other end
of the house, then this babyminder project may be just what you need.

Terry Kee

& N\
Eﬂ BABYSITTER
ETI—-290

THERE APPEARS TO be a baby boom
at the moment, at least in the ETI office
with quite a few staff having offspring at
very squawkable ages. It thercfore should
come as no surprise that baby projects are
in demand. This onc proved to be very
popular.

The problem of hecaring a baby crying
can be quite troublesome, particularly if
the infant is located upstairs, or some dis-
tance away. The problem is amplified if
the doors are closed to shut out noise that
may wake the baby. Having noisy guests
in the lounge room, listening to music on
the hi-fi or just watching TV somctimes
makes it impossible to hear if the tiny tot
is in distress. The babysitter is designed to
alleviate this problem by constantly moni-
toring the baby’s noise via a microphone,
and setting off a flashing lamp, or buzzer,
connected, via some cable, to a location
where you are likely to be.

A sensitivity control has been added to
sct the threshold for triggering the alarm.
A certain amount of intelligence can be
read into the display once the level has
been carefully set.

Using the experience of my colleagues
with babies, it is worthwhile monitoring
the level of the baby's squawks just before
they become totally upset and break out
into a 120 dB howl! The threshold level
can be set to start the lamp flashing con-
stantly at this point. The flashing period is
level dependent, so a loud cry or noise
will flash the lamp for a longer period
than a quicter noise. A continuous cry will
flash the tamp continuously. Thus. if the
lamp flashes intermittently it is probably
safc to assume that the baby is gurgling
away quite happily. A constant flashing
will indicate that Mum or Dad needs to
look into the matter, pronto.

The microphone is connected to the
babysitter located close to the baby’s
cradle. All the clectronics are based in the
main unit with the power derived from an
ac plug pack. The connecting cable to the
flasher and buzzer is termipated in a
3.5mm in-line socket, so that an extension
cable can be inserted. A switch is also in-
cluded to switch off the buzzer, if it is not
needed. The buzzer is really useful if you
are busy doing the ironing or taking a nap
and want to be alerted.

The unit is designed to operate with a
low impedance dynamic microphone. [
used an incxpensive and commonly avail-
able microphone, the type that comes with
cassctte recorders. You may already have
onc lying around in your odds and sods
junk box.

Circuit Description

The microphone signal undergoes fre-
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PARTS LIST — ETI-290

Resistors................. all aW, 5% unless
otherwise slated

R1, R7, R8,

.....47k axial preset
.. 10k linear pot

.....39n greencap

..39p ceramic
.. 100u. electro/25V pc mount
..15n greencap
..10u electro/25V pc mount
..100n greencap
..10n greencap

1000u electro:40V pc

mount
Semiconductors
IC1,1C2 ................TLO72
..CA3140
...555

D8.D9...................IN4148
Miscellaneous

SK1 3.5mm Jack Socket

SK2 .o 3.5mm DC plug pack
socket

SW3 .. 3.5mm In-line socket

SW1T . On Off Miniature Toggle
switch

LED ™ g ........ Red Led

54 x 83)mm; 1 x Knob; 1 x 3.5mm Jack Plug; 1 x

12V ac plug pack at 300mA; 1 x 12V lamp bezel,

1 x 12V dc buzzer; 1 x low impedance dynamic

cassetle recorder type microphone; twin core
flex (length dependent on requirements).
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quency response shaping so as to minimise
extrancous noise from triggering the baby-
sitter. Loud and short transient type
sounds like a door slamming will trigger
the alarm unit only for a short time period
and the unit will reset itself. Normal con-
versation in the room will not set it off.
The difference between the average ambi-
ent room noise level and that of a baby
crying is large so it is casy to set the trig-
ger level above the ambient noise of any
room. The unit may also be used in other
applications where a noise needs to be de-
tected.

The signal picked up by the microphone
is amplified in a frequency selective ampli-
fier with a maximum gain of 40 dBs at
I kHz. The 3 dB points occur at 300 Hz
and 4 kHz. To enhance the selectivity at
frequencies where the baby’s squawk is
concentrated. the signal is passed through
a bandpass filter set to pass frequencies
around 1 kHz. The filter that is used in
the babysitter also provides an additional
30 dB of voltage gain at | kHz. The mi-
crophone signal is then converted to a de
level with its value corresponding to the
peak of the waveform. The peak voltage
will follow the microphone signal with a
fast attack time but with a slow release
time constant of about 10S. It is this func-
tion that makes the alarm period depend-
ent on amplitude. A larger level will hold
the peak voltage for a longer period above
the trigger level than a smaller amplitude.

The peak voltage is then fed to a com-
parator whose output is triggered high
when the peak voltage exceeds the thresh-
old voltage set by the level control. This
signal then enables an oscillator to drive
the flasher and buzzer driver at about
I Hz. The oscillator output also flashes a
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ETi-290 — HOW IT WORKS
The microphone amplifier is config-
ured around IC1a with an input impe-
dence of 10k ohms and a maximum
gain of 40 dBs. The ac coupling ca-
pacitor C1 along with R1 attenuates
low frequencies and sets the —3dB
point to 400 Hz. The feedback capaci-
tor C2 limits the high frequency re-
sponse and provides a —3 dB point at
around 4 kHz. To further enhance the
selectivity, the bandpass filter that is
configured around IC1b has a centre
frequency occurring at 1 kHz, Q of 5
and a gain of 34 dBs.

The design equation for this multi-
ple feedback bandpass filter are:

fo = 1/2nC \'R5xR6,
Q = 1/2XVR6xXRS,
Gain = —2Q2
where C=C4=C5

If you want to vary the centre fre-
quency to make the unit sensitive to a
different frequency, then it's simply a
matter of scaling C4 and C5. The Q
factor should not be made higher than
5 to try to improve the selectivity, as it
will go unstable.

The positive signal peaks are de-
tected by IC2a and D9. The peak volt-
age is stored in C6 and R9 provides a
discharge path with a time constant of
about 10S. R10 protects IC2b from dis-
charge currents. IC2b is a high imped-
ance voltage follower that buffers C6
and it is included in the feedback path
to minimise offset voltages.

IC3 is a comparator that has it's
threshold level varied by the level pot
VR2. The preset VR1 is used to set up
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led which is located in the main unit to fa-
cilitate casy setting up of the alarm trigger
level. This facility enables the threshold
level to be set up in the same room as the
baby’s cradle. Power is derived from a 12
Vac plug pack and the rectifier, 12V regu-
lator and associated power supply compo-
nents are contained on the pc board.

Construction

All the electronics are mounted on a pc
board measuring 8lmm x 67mm. Once
you are confident that the pe board is
satisfactory then you may start by mount-
ing and soldering in the link, resistors. ca-
pacitors and presct. Take note of the cor-
rect orientation of the polarity of the elec-
trolytic capacitors, refer to the component
overlay. If you have decided to use ic
sockets then these can now be mounted
and soldered in. Insert the transistors op-
amps. diodes and 12V regulator making
sure of their correct orientation.

Next comes the wiring of the pc board
and associated bits and picces into the
box. A front pancl is not included as the
type of plastic box is not critical and the
choice is left to the reader. 1 used a plastic
zippy box measuring 50 x 90 x 150mm and

letrasctted the top panel. Mark out the |

holes for the 3.5mm microphone jack
socket, pot. led. plug pack socket and
twin core flasher cable and drill the holes.
The flasher cable should enter the box via
a rubber grommet with an anchor clamp
or alternatively tic a knot to fasten the
cable down. Cut the pot shaft to a length
to fit the knob and mount all the hard-
ware in to the box. Wire in the micro-
phone socket with a short picce of audio
screened cable. Note that the microphone
input is grounded when the plug is not in-
serted. The rest of the wiring can be done
with hook up wire (refer to the wiring dia-
gram). Note that the polarity of the ac
plug pack is uncritical. Next, mount the

1

12V lamp bezel. switch and the buzzer
into a box. I chose to use another plastic
zippy box measuring 28 x 54 x 83mm.
Wire in the hardware as per the wiring
diagram. I mounted the buzzer on the lid
of the box and it was loud enough when it
was fastened down. However, if you want
it louder, drill a couple of holes on the
front pancl to allow the sound to emit.
Cut a short length of twin core cable with
it terminated in the 3.5mm jack plug and
clamp down the cable with a knot tied in-
side the box.

The length of the flasher cable will vary
according 1o user requirements, however
terminating the main cable in a 3.5mm in-
line socket allows the cable 10 be extend-
ed. if needed.

Testing

Check the pe board for drv joints and
watch out for solder splashes shorting ad-
jacent tracks or pads. Connect the 12V ac

1cs
712
com
C3j+ R
100k
100,
IC},2 = TLO72 E_[ =
13 3140 - i
D1.D7 « 1N4004
08.09 « 1N4148
+12v
R3
18Ek Buzzer
MmiC 3 RS On/0f¢
Input 1 1k SW1
SKi ICla e L S ¢ S
c1 Rl 2 ~ +|Red = =
39n 12vDC
L R2 Buzzer L‘g:,p
—VW——¢
™ L T —
L C2t| [Black | |
= 39pl |

the minimum sensitivity with no mi-
crophone connected to the unit. The
comparator output (pin 6 of IC3) goes
high when the unit is triggered and
stays low otherwise. This signal is
used to reset the 555 timer (IC4) which
is configured as a conventional 1 Hz
oscillator. R13, R14 and C10 deter-
mines the frequency of operation.
When the Reset input (pin 4) is taken

low then the oscillator is disabled and
the output is taken low. The Reset pin
requires it's terminal to be taken
below 0.7V to operate correctly. Since
the op amp output (IC3) cannot be
guaranteed to achieve this low voltage
swing, the 555's ground reference is
lifted by around 1.2V using diodes D5
and D6. The output of IC4 (pin3) then
drives the LED driver which is config-

Tip SK3 Cable
35mm
Inline
Socket

ANl eloctro caps are 25V6¢ rated unless stated otherw

ured around Q1 and the 12V lamp/
buzzer driver, Q2. R12 limits the lamp
current and C11 is used to smooth out
the current surges caused by the
switching action. The 12V dc buzzer
gets connected across the 12V lamp
when it is switched into circuit, via
SWi.
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plug pack and switch on. Measure the dc
voltage across the supply rails and check
that it is within +/— 250mV of 12V. Once
that has been ascertained. then it is time
to sct up the preset. VRI. The op amps
arc biased to half the supply rails by R3
and R4. The minimum threshold voltage
at pin 2 of the comparator (1C3) will vary
according to the tolerance of R3 and R4
and VRI is used to compensate this. With
the microphone disconnected from the
unit, turn VRI fully anti-clock wise with
small screwdriver. Rotate the level pot to
it’s minimum sensitivity ic, with the wiper
voltage connected to ground. Once this is
done, the LED should be winking at you.
Slowly rotate the preset VRI clockwise
until the LED just stops flashing. Do the
adjustment slowly, as you may acciden-
tally sct the minimum sensitivity too high.
Back off the preset anti-clockwise a little
bit to check that you have not overad-
justed it. The unit is now set up and it’s
time to test it. Plug in the microphone and
a gentle tapping should set the LED flash-
ing. Check that a louder noise triggers the
alarm for a longer period.

Installation
The unit is now ready to be installed. Lo-
cate the unit next to the baby’s cradle with

the microphone placed in a convenient
position close to the baby's hecad. The
head board is probably as good a place as
any. Ensure that the microphone is taped
down sccurely and that the microphone
cable is out of the baby’s reach.

At the other end locate the box that
houses the flasher lamp and buzzer in a
position that can be easily scen, the man-
telpicce or top of the TV set is a good
location. Use some double-sided tape to
fasten the box down onto the surface. @

X

4

2
D -
ol '\';.afm’)’.'i:‘l?';‘rn'rfq'r{.cmg —

94 — ETI April 1988




VVANDAIA

Suite 8, Midway Arcade
145 Maroondah Highway
Ringwood 3134
(03) 870 6078

Software and Hardware for
controllers professionally
made to your specification

We specialise in converting

fixed logic designs to 8039,

8749 and 6805 single chlp

microprocessor systems

with enhanced capabilities
at economical prices.

Enquire about our PC
based 4800 and 6805
series cross-assemblers
that will assemble a 20K
source file in 10 seconds.
READER INFO No. 22

ED SAYS

WHY CHASE
AROUND?
WE HAVE GOT IT!

CHECK OUR PRICES

::EE§=====

COMPUTER CABLE
CIC6 6 conductor computer
interface cable Colour coded
with braided shield. :
(10 I£422 speci forIDC s.
Copper conductor 6 x 7/0.16mm Cat. No. Description $/metre
1-9 metres 10+ metres W12714 2BAWG 14w §1.80
$1.90/m $1.70/m W1i2716 28AWG 16W $1.80
W12720 28AWG 20w  $2.20

FIAlNBOW CABLE

CIC9. 100 9 conductor computer W12726 28AWG 26W  $2.90
interface cable. Colour coded with  W12734 28AWG 34w  $3.60
mylar shiglding. 9 x 7/0.16mm. W12740 28AWG 40W $4.40

1-9 metres 10+ metros
)
A,

$2.50/m $1.95/m
NICADS!

CIC12 12 conductor computer
interface cable. Colour coded with
mytar shielding. 12 x 7/0.16mm
10+ motres
§2.50/m

1-9 metres
$2.70/m

CIC16 16 conductor computer
interface cable. Colour coded with 1.9
mylar shiglding. 16 x 7/0.16mm. A.H, $2.95 s K
1-9 motres 10+ metres ¢ 1.2AH $7.95$6.
$3.30/m $3.40/m D 12AH $7.95S$6.

Electronic
Discounters

305 Morphett St

Adelaide SA 5000
(08) 212 1799

READER INFO No. 23

MICRO-EDUCATIONAL 1
8/ 235 Darby St NEWCASTLE 2300
Awstralia’s lagest computer mad-order company.

FREE

OUR LATEST LIBRARY DISK FOR YOUR
APPLE, IBM, or MACINTOSH
(Add $10 for Mac 3.5" disks)
These disks contain the best in
public domain software.

Send $2 00 Cheque/Money Order for P & P.
Ask for your FREE CATALOG
Dear George
Please rush me a free library
disk for my [BM/ APPLE/ MACINTOSH
(Add $10 for Mac disks)
Enclosed Please find Cheque/Money Order for $2.00 P & P

NAME:
ADDRESS:

P/CODE:

READER INFO No. 25

jay

ELECTRONICS
1988 132-PAGE
ENGINEERING

CATALOGUE

OUT NOW

Get your copy from:

e Any Jaycar store for $1

® Free with Electronics
Australia and Silicon Chip —
March issue

e Send $2 to P.O. Box 185,
Concord 2137, and we'll post
you one.
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CHARGE-COUPLED
DEVICES

Alan Denby

harge-Coupled Devices (CCDs) be-

long to a family of solid-state de-

vices called Charge-Transfer De-
vices (CTDs). This family of devices also
includes Bucket Brigade Devices (BBDs).
In essence they are simple units which
work as shift registers formed by a string
of closely spaced MOS capacitors. They
can storc and transfer analogue-charged
signals, cither clectrons or holes, that may
be introduced clectrically or opticaily.

CCDs were invented as recently as 1970
by W.S. Boyic and G.E. Smith at Bell
Laboratories. They were looking for an
cquivalent to magnetic bubble memory
which could be manufactured with silicon
technology. These devices have found uses
in many ficlds, including: image sensing,
analogue signal processing and memory
applications.

The idea of using capacitors as a means
of storing information is not new. In 1952
Jansen proposed a system of ideal buffer
amplificrs and switches which could be
used to transfer information (see Figure

la) and in 1965 these circuits were imple-
mented to provide a variable analogue
delay. These circuits were known as
Bucket Brigade Devices. In 1967 the idea
was revised and implemented with bipolar
transistors (sec Figure 1b) and subse-
quently with MOSFETs (sce Figure Ic).

A CCD cannot be represented by dis-
crete components but operates in much
the same way as a BBD. CCDs are, in
fact, closely spaced capacitors on an iso-
lated surface of a semiconductor. The ca-
pacitor clectrodes when pulsed in the
proper sequence generate a serics of mov-
ing potential wells which can carry packets
of minority carriers.

The MOS Capacifor

The basic clement of many CCDs is the
MOS capacitor. Figure 2a shows a MOS
capacitor formed by a metal electrode at-
tached to a thermally oxidised p-type sili-
con substrate. If a positive voltage is ap-
plied to the electrode the majority carriers
are repelled and a potential well is formed
at the surface which is initially depleted of
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Figure 1: A system for storing information. At the top, a system of ideal
buffers and ideal capacitors could be used to transfer information from
left to right. A practical application was the Bucket Brigade. At centre,
a revision of the basic ideas using bipolar transistors, and at bottom, a
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free carriers. Minority carriers, electrons
in this case, are thermally generated in or
near this well and will accumulate at the
interface. Even though the charge accu-
mulates at the interface it is convenient to
think of the potential well as being a
bucket and the minority charge as a fluid
that partially fills it (Figure 2b).

Surface Channel Charge-
Coupled Devices (SCCD)

If two MOS capacitors are placed close to-
gether so that their depletion regions over-
lap then any mobile minority charge will
tend to accumulate in the region of high-
est potential. In terms of the bucket
model this means that the fluid will flow
up to the deepest part of the potential
well. If a charge packet is present in a
potential well it will spread over this well
and into the adjacent one if it is at an
equal or greater potential (Figures 3a, b).
By reducing the potential of the original
storage well the charge transfer is com-
pleted (Figures 3c, d). By stringing to-
gether several such devices a number of
charge packets can be transferred at the
same time.

To ensure that transfer is only in one di-
rection, three-phase clocking is required.
By using asymmetrical clectrodes a two-
phase clock can be implemented. In some
implementations a four-phase clock is re-
quired. In this type of CCD the charge is
contained in two adjacent potential wells
thus doubling the signal that can be trans-
ferred by the device.

Bulk Channel Charge-
Coupled Devices (BCCD)

SCCDs store the charge at the silicon-sili-
con dioxide interface. This can limit the
performance due to the interaction of the
charge with interface states. This problem
can be overcome by the use of bulk chan-
ncl CCDs. A layer of silicon of opposite
polarity to the substrate is implanted at
the surface and shifts the region of maxi-
mum potential away from the interface
and into the bulk. This layer is in electri-
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Figure 2: Inside a capacitor using Metal Oxide Semiconductor. It works on the basis of potential wells and carriers that can fill them. The lower dia-

cal contact with the input and output
diodes of the CCD which drain out all
mobile carriers under a suitable reverse
bias. This forms a large potential well in

A third method (Figure 4¢) involves al-
ternately pulsing the input diode to over-

fill the first potential well and then drain-
off the excess to the level of the input

the form of a depleted bulk channel. Mo-
bile signal charge will reside near the
potential maximum. The clock pulses ap-
plied to the electrodes will modulate the
channel potential and give rise to the mov-
ing potential wells which can store and
transfer charge packets.

Input and Output
There are three methods by which a
charge packet can be placed into a poten-

tial well: dark current, photoclectric car-

rier generation and clectrical charge injec-
tion. Dark current is a source of noise and
signal degradation while photoclectric gen-

cration is the method used in CCD imag-

ing arrays.
There are several methods of electrical
injection all of which employ an input

diode. The simplest form is dynamic cur-

rent injection where a signal is applied to
the input diode with reference to the
potential of an input gate. The first poten-

tial well is then pulsed and the charge
transfers from the diode across the input
gatc and into the well (Figure 4a). This
method, however, has poor lincarity as it
depends on the gate potential, the depth
of the potential well, the pulse time and
therefore the clock frequency.

A better method (Figure 4b) fills the
first potential well with signal from the
input diode while the input gate is open.

(e)

Time ———»

The gate is then turned off and the charge
packet, isolated from the input diode. is
ready for transfer.

Figure 3: At the top is a schematic diagram of a three phase n channel CCD with its wells shown
in the silicon. The lower diagrams illustrate the sequence of transfering charge, with a time dia-
gram at the bottom.
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Figure 4: A bucket brigade as in figure 1 but in using MOS capacitors.

gate. This is the potential equilibrium or
‘Fill and Spill’ method.

Another method uses a second input
gate in conjunction with potential equili-
bration. The second gate is heid at a con-
stant potential and less input noise is gen-
crated becausc this gate is not clocked
(Figure 4d). Experimental results indicate
that this method offers the best linearity
and low noise.

Output signal detection can be accom-
plished by passing the charge into the
depletion region of an output diode where
it is sensed by a current-sensitive ampli-
fier. This method is destructive and the
charge signal is lost once read. A second,
non-destructive method detects potential
changes on the floating gate of a MOS-
FET output transistor. By using non-de-
structive detection the charge packets can
be sampled at scveral intervals along the
CCD array. This has applications in signal
processing.

Noise signals

An important consideration in CCDs is
their ability to transfer charge packets
from one potential well to the next with-
out altering the signal in any way. Each
time a charge is transferred a small por-
tion may be left behind or some additional
charge may be added.

Transfer efficicncy was orginally defined
as the fraction of charge that was trans-
ferred correctly from one well to the next.
In some cases it is also used to describe
the difference between the input and out-
put signals for the complcte device. It is
also convenient to define the transfer inef-
ficiency.

e=(i-m)

Thus, the inefficiency product for the

CCD containing m cells is me. Transfer

98 — ETI April 1988

inefficiencies for single cells of between
10-* and 10-*, are not uncommon. The sig-
nal that is left behind at cach transfer ac-
cumulates in the potential wells to pro-
duce transfer noise. This noise signal is in-
fluenced by input signal level and clock
speed as well as some random fluctua-
tions. Transfer noise is also contributed to
by interface state noise in SCCDs and
bulk trap nois¢ in BCCDs.

Integration noise occurs during the
period that charge is stationary in a poten-
tial well. This can take the form of dark
current noise, where electron-hole pairs
are generated in the potential well, or
thermal noise. In image sensing devices in-
tegration noisc is caused by incident light.
Noise can also be gencrated by the input
and output sampling circuits of the CCD.

In order to minimise the effect of trans-
fer noise and integration noise, a small
charge packet that corresponds to a zero
input sample is introduced into the CCD.
This is known as a Fat Zero and is typi-
cally 10 per cent of the maximum charge
packet.

€CD Image Sensors

Some of the first experiments with CCDs
involved the imaging of visible light.
These early CCDs had no region into
which charge could be injected, and the
potential wells were filled by generation of
clectron-hole pairs from incident photons.
As image sensors CCDs offer many ad-
vantages over the more conventional vidi-
con tube. Some advantages are: low ther-
mal noise, low-light-level performance,
flat spectral response, '~w cost, small size
and low power consumption.

There are two basic types of CCD imag-
ing devices: the linear imaging array which
consists of a single row of photosensitive
clements, and the area array which has

these clements arranged in a two-dimen-
sional matrix.

Linear Image Sensors.

These devices are used as one-dimensional
sensors for such applications as fluid depth
in tanks. To achiecve two dimensions with
a lincar array the second dimension must
be mechanically scanned. This may be
done with a rotating mirror or more often
by moving the object to be scanned over
the array. With this type of device high
resolutions can be obtained with scveral
million resolution spots. Linear arrays are
found in many modern facsimile transmis-
sion systems.

The simplest form of linear array is one
in which integration occurs in the transfer
channel (Figure 5a). This type of device
must be clocked so that shift-out time is
very much less than integration time. If
not, smearing problems will arise when
the charge is transferred through light-
sensitive regions. One method of over-
coming this is to place some form of elec-
trical or mechanical shutter over the array
during the transfer process.

A better method is to use separate sen-
sors and readout registers (Figure 5b).
After integration is completed the charge
packets are shifted into the register which
is clocked out during the next integration
period.

The shift register is not exposed to the
incident light which helps to eliminate the
problem of smear. A third type of linear
array is constructed from a scparate sensor’
and two shiclded readout registers (Figure
5c). Odd elements are shifted left into one
register and cven elements shifted right
into the other. These can then be clocked
out and recombined. The major advantage
is that half the number of transfers is re-

‘quired to rcad any one element or pixel.

The first commercially available linear
array consisted of 500 elements with a cell
length of 6() um and scparation of 30 pm.
Thus it had a total length of 4.5 cm. More
modern linear arrays have a sampling
pitch of 5 um and contain 5732 sensor ele-
ments. This is a ten-fold increase in image
solution.

Area Imaging Arrays

In order to generate real-time pictures at
the required rate for broadcast TV, the
CCD must be scanned electronically in
two dimensions. The simplest form of this
is to arrange a number of linear sensors in
a two-dimensional array (Figure 6a). A
common readout register can then be used
to access the charge information. This sys-
tem is both slow and prone to smearing.

A better approach is that of a frame-
transfer CCD array. This involves the use
of vertical rows of imaging cells to form a
two-dimensional array. A sccond array of



the same sizc which is shiclded from the
light source is required below the imaging
area (Figure 6b). The exposed arca is inte-
grated, then during the vertical retrace
period of the video signal the whole array
is shifted quickly down into the shielded
area. When the transfer is complete the
upper region starts integration for the next
frame. During each horizontal blanking
period the stored area of signal is shifted
down one row at a time into the shift
register. When this signal is shifted out
horizontally it forms the video signal.
After complete transfer of the stored area
the next image is then ready for frame
transfer. The simplicity of the electrode
arrangement offsets the problems associ-
ated with the need for an extra storage
area and the smearing or blooming cffects
that can occur.

The first frame-transter CCD had a
resolution of 106 x 128 pixels and used
three-phase clocking. Recently a high-den-
sity 604 x 576 pixel. frame-transfer CCD
with antiblooming structure was released .

Interline transfer arrays allow charge to
accumulate at scparate integration  sites
before cach clement is clocked horizon-
tally into a vertical shift register. This re-
quires only one transfer to remove the
whole frame from the light-sensitive area.
During cach horizontal blanking period
the vertical shift registers shift one line
down until they have all been read out at
which point integration of the next frame
is completed and the transfer process s re-
peated during the vertical retrace. By de-
signing two integration sites for cach cle-
ment of the vertical register it is possible
to achicve the required interlacing by
transferring  the  charge  from  alternate
sites. This type of CCI array is simple in
operation but requires more complex cell
design and reduces the light-sensitive arca

Vert.
Scan
Gen.

Transfer Gates

interline transfer.

Figure 6: Linear arrays. At left is a line addressed CCD. In the middie frame transfer and at right,

because of the need for light shiclds over
the transfer channels.

The first commecially available CCD in-
terline image sensor was a 100 x 100 pixel
device. This had sensors measuring 18 x
I4 wm and emploved bulk channel regis-
ters. More recently. a Y-inch CCD inter-
line transfer image sensor was developed.
with 768 x 490 pixel resolution and 1.5 pm
clement pitch. The most important pa-
rameter in imaging arrays is the signal-to-
noise ratio. Bulk channel devices are best
suited for low noise applications.
Colour CCD Sensors
The first colour camera emploving CCD
imaging devices was demonstrated in 1973,
This used three 106 x 128 clement CCDs
and a beam-splitting prismatic assembly of
dichroic mirrors. The light was filtered
into the three primary colours cach of
which fell onto individual CCD  targets.
Modern CCD cameras employ single-chip
sensors. These devices contain colour fil-
ters on their surface. The filters can be ar-
ranged in vertical stripes or in a checker-
board pattern depending on the type of

Light

Transfer \m
Gate -

Transfer
Gate

Figure 5: Different forms of linear image sensor.

U

device and its application. With frame
transfer devices the colour filters are usu-
ally arranged in vertical stripes of red.
green and blue (RGB). Each coloured
row is transferred into its own horizontal
shift register to separate the three colour
signals.

The relative colour intensities must be
matched and in some cases two green
stripes may be present for cach pair of
Red and Blue. This gives the filter an
RGBG pattern.

With interline transfer devices a check-
crboard pattern of red. green and blue fil-
ters is more often used. Because of the
precise control and transfer that can be
achiceved with digital clocking, it is not dit-
ficult to reconstruct the colour matrix into
the required colour components of the
video signal.

Each colour pixel is comprised of three
or more individual sensor elements. To
achicve the same resolution as a mono-
chrome sensor. the packing density of the
sense clements must be three or four
times greater. This is the main reason that
colour CCD cameras are not widely used
for broadcast applications. A number of
near-broadceast-quality  three-chip  colour
cameras are currenlty available. These re-
plice the three conventional vidicon tubes
with CCD sensors.

Infrared CCD Sensors
(IRCCD)

Infrared CCD sensors are of two types.
monolithic and  hybrid. The  monolithic
IRCCD  has the CCD  substrate  con-
structed of an IR-sensitive material. The
IR source causes photo-emission directly
in the potential wells of the CCD. With
hybrid types. the IR radiation is sensed by
an array of IR detectors of any suitable
material and these are interfaced with the
silicon CCDs which perform the readout
function.

Modern IRCCD  image
Schotthy-Barrier  detector

SCNSOIs  use
arrays ina

ETI April 1988 — 99




Charge Coupled Devices

monolithic structure for image sensing in
the short wave TR (SWIR 123 um). These
devices have appheations in the arcas of
defence. sunveillance. medicine and  as-
tronomy. [RCCDs are being used in the
Hubble Space Telescope which is to be
launched when shuttle flights resume.
IRCCDs are also under development at
the University of NSW where they have
been used in conjunction with the Anglo
Austrahian Telescope for imaging of stars.

€CD Signal Processing

The CCD is a sampled anlogue device.
Each charge packet represents the value
of an analoguce signal sample. The simplest
form of CCD signal processor is the serial-
input seral-output deviee. which operates
as an analogue delay line. Although the
delay hine dtself s a uscful device. this s
not the only stgnal processing application
that CCDs pertorm. Serial-to-parallel and
parallel-to-serial manipulations can be per-
formed. makimg the device useful as a
multiplexer demultiplever.

Clocking trequencies of 10-20 Mz are
achicved with transter inefficiencies ol 10-}
o 10-". Some deep-buried channel devices
have been clocked at frequencies of 200
MHz and some expernimental results sug-
gest that a clock frequency of YO0 Mz is
possible.

The transter ot charge s controlled by a
dhgital clock which ensures precise timing
of the CCD circuit. Charge samples may
also be sensed  non-destructively at any
point along the CCD by using floating-
cate amplifiers, This is useful for transver-
sal filter implementation.

The  serial-input serial-output  (S1I'SQ)
structure has use iy a coherent analogue
delay (Figure 7a). It can be used as the
delay component in recursive filters and as
a vanable data rate buffer for time-base
compression or expansion. CCDs have a
charge dynamic range in the order of 10
o 10° and delay bandwidth products of a
few thousand. The sampled natue of the
deviee requires that some consideration be
enven to effects such as aliasing and apera-
ture time.

The PLSO structure (Figure 7b) finds
apphcation as a multipleser. delay-and-in-
tegration (or delav-and-add) processor, or
lor transtersal filters.

Ihe STPO structure (Figure 7¢) is most
usctul tor transversal filter applications. It
has been used tor spectral filtering. trans-
torm calculation. and convolution correla-
tion. The critical components  are  the
sense amplifiers and the signal weighting
circutts. The dyvnanice range will be limited
by these circuits,

A combination of these structures (Fig-
ure 7d) can be used to obtain Targe delay-
bundwidth products. Once the signal s
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Figure 7: Using CCDs as serial to parallel
and parallel to serial processors.

past the mitial mput circuit, it is handled
entirely as charge packets.

Transversal filters, as a general class of
filter. use time-delaved signals which are
weighted and summed  with the correct
sign 1o produce o wide range of filter im-
plementations. with a finite inpulse re-
sponse. This may be achieved simply with
CCDs by the use of non-destructive sense

amplificrs  and = external weighting  and
summing crcuits. A more clegant ap-

proach to this problem is to use a CCD
with o split clectrode structure (Figure 8).

The clectrodes of one clock phase are
split into two sections of varyving size and
arc clocked together. The charge which
flows into cach portion of a split clectrode

is dependent on the size of the electrode
and the signal charge flowing into the re-
gion under the clectrode. By measuring
the difference in charge flowing into the
two parts of the split clectrode. non-de-
structive sampling and weighting is per-
formed simultancously. Since the P2a clec-
trodes are tied together. as are the P2b
clectrodes. the summation is done auto-
matically. The output of the transversal
filter is simply the integral of the signal
differnce on the P2a and P2b clock lines.
This is performed by the differentiat cur-
rent meter.

Digital Charged-Coupled
Logic (DCCL)
CCDs are inherently analogue devices but
can be used in digital applications. A
nearly full charge well is used to represent
a binarv 1 and a ncarly empty well to rep-
resent a binary . Under these conditions
imput lincarity is not important and a re-
fresh circuit is casily implemented some
distance along the CCD. Shift register im-
plementation iy straightforward and  the
basic logic functions as well as some more
complex  functions  are performed  with
CCD logic.
€CD Memory
Although CCDs were originally intended
for digital memory. use this is the arca in
which thev have had lcast success. When
used as a memory device. access is ob-
tained scrially to any single bit and can
take a long time compared to RAMs. This
longer access time means that they must
be cheaper or have a higher bit density
than RAM-sf they are to be competitive.
A non-volatile analogue memory device
has been constructed fusing MNOS/CCD
techniques. After 100 hours of storage.
signals are atienuated to 60 per cent of
their initial value with a lincar dynamic
range of 35 dB. ®
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Figure 8: A transversal filter using split electrodes.
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Radioactive

RADIOACTIVTY has been something of a
preoccupation, of course, ever since that business
blew up in the Ukraine. The latest item of Cherno-
bylia to come to our attention is an article about
the radiation you’re exposed to while reading
magazines.

Under the headline “Radiant Spiegel” Ham-
burg’s Die Welt, a conservative daily, explains
how, at a reading distance of 35 centimetres, peo-
ple foolished enough to read Der Spiegel, a leftish
weekly on glossy paper, cxpose themseclves to
radiation levels of 30 picosieverts an hour.

Physicists at the nuclear research institute in
Karlsruhe said that this was 20 times higher than
the 1-5 picosieverts an hour that people inflict on
themselves while watching a television 3-Smetres
away. The physicists pointed out, however, that
both values pale in comparison to background
levels.

The main culprits for magazines, apparently,
are the fillers and whiteners in the paper, such as
barium sulphate, calcium bicarbonate and barium
carbonate. According to the nuclear physicists, a
typical issue of Der Spiegel contains about 20 bec-
querels per kilogram of radium-226, and about 19
becquerels per kilogram of thorium-232. A single
issue has about 8 becquerel of each.
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The effect of reading ET1 have not been as-
sessed. but we suspect that it does not constitute a
risk to health in Australia.

Different Units

The main problem with radioactivity, is that few
people understand the units. One astute reader
suggest that we do away with becquerels, sie-
verts and the like, and adopt instecad a new sys-
tem of units based on the concern. The units
would be defined as follows:

A microconcern: someonc at Lucas Heights for-
got to lock up their overalls.

A milliconcern: enough luminous sheep in SA to
threaten the loss of a marginal seat in a by-clec-
tion.

A kiloconern: a disaster a government said was-
n’t one, eg, Three Mile Island.

A megaconcern: a disaster that cveryone knows
damn well was one, whatever the Number 3 in the
Politburo says.

1t is suggested that scientists should beware of
announcing too often that *“‘there is no cause for
concern”. Five *‘no concerns” would trigger off a
suspicion reflect, resulting in mass hysteria, a
Royal Commission and the resignation of the gov-
ernment.

./‘.’: /A

The Aran islanders have always been keen supporters of ETI. Here we see their glee as they
rush to learn who won the Data Sat modem competition.
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ASIC
Technology

Everex, one of the leaders in graphics
technology, offers a complete line

of advanced graphics adapters for
IBM PC™/XT™/AT® and compatibles.
Application-Specific Integrated Circuits
(ASIC) designed by Everex, have led
to the quality, features, price and
performance of these products.
Choose the graphics adapter to suit
your needs and start enjoying the
Everex difference today!

READER INFO No. 26

Y Evear

* True VGA on PC/XT/AT and
compatibles

® 256 simultaneous colors from over
256,000

¢ All 17 VGA modes implemented in
hardware

¢ Runs VGA, EGA, CGA, MDA and
Hercules® software

¢ Supports PS/2, multifrequency, EGA,
CGA, and monochrome monitors

® 512 x 480 with 256 colors for
true color video applications

® Special 1280 x 600, and 800 x 600
modes

® 132 column text modes

READER INFO No. 27

Micro
Enhancer”

¢ High resolution EGA

* Compatible with IBM® EGA

¢ Supports automatic mode switching

¢ Extended EGA modes 752 x 410
and 640 x 480

® 132 x 44 and 132 x 25 text modes

* Supports multifrequency, EGA, CGA
and monochrome monitors

¢ Can run Hercules software on an
EGA monitor

¢ Includes feature adapter and RCA
jacks

® Very attractively priced

READER INFO No. 28

EVEREX, EVER for EXcellence, Evergraphics Plus, EVGA, Evergraphics Deluxe, Ultra Graphics, Micro Enhancer, RamFont, |BM, PC,
PC/XT, PC/AT, PS/2, Hercules and Microsoft are trademarks and reglstered trademarks of their respective companies. ©1987 Everex

Systems, Inc. All rights reserved.



Choice in Graphics.

Ultra Graphics

Ultra
Grapbhics™

® Very high resolution monochrome
graphics adapter

* 1664 x 1200 resolution

¢ |deal for desktop publishing

¢ Microsoft® Windows driver included

¢ Perfect for CAD applications

® AutoCad driver included

¢ Non-interlaced display

¢ Supports PGS 15’ and Moniterm
19" high resolution monitors

e Co-exists with standard video
adapters

¢ ROM BIOS to allow single display
operation

READER INFO No. 29

For more information or for the name
of your nearest Everex dealer please call:
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Evergraphics Deluxe

Evergraphics
Deluxe”

¢ Supports standard monochrome
monitors

¢ High resolution 1024 x 704 and
1024 x 352 graphics modes

¢ AutoCad® drivers included

¢ Compatible with Hercules
RamFont™ modes

¢ Displays foreign language, scientific,
math characters instantly

¢ Powerful, easy-to-use font editor

¢ Over 3,000 characters in RAM
simultaneously

® Runs standard monochrome
software without modification

e 132 x 44 and 132 x 25 text modes
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Evergraphics Plus

Evergraphics
Plus™

¢ Low-cost monochrome graphics
adapter
e Compatible with Hercules graphics
e Fast scrolling
® 132 x 44 and 132 x 25 text modes
¢ Configurable parallel port
¢ MDA text compatible
* Works with standard monochrome
monitors
READER INFO No. 31

vaﬁ'/ L

02-427-6111
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Australla Everex Systems Pty Ltd., Unit 6 12A Mars Rd. Lane Cove, Sydney, N.S.W. Australla 2066 FAX:(02)-427-5948




SIEMENS

Atlast...acompleterange
of future-proof connectors

® © IDC connectors

O New compact clip-on head saves
space.

O Superior mechanical strain relief
clamp.

®©) SIEDECON connectors

O The first connector for double
Eurocard format confirming to DIN
41612.

O Solves every connection and
tolerance problem.

O Pre mating contacts.

) Put Siemens higher technology to the
Put them to the test now, and discover test now. Contact your nearest

Siemens higher technology . . . brilliant Siemens office or distributor for more

design, peak performance and e =t ‘ information.

unsurpassed refiability at every level. Right

through to the unique gold, silver and Siemens Ltd.
Sales Offices

alladium plated contacts.
P P © Melbourne: 544 Church Street, Richmond, Vic., 3121,

What you need with connectors is full
compatibility. You don’t need “today’s”
connector that is obsolete tomorrow.

With a complete family of compatible
connectors, Siemens is your total systems
supplier. And for you that means a future-
proof investment.

Consider the benefits of our range: Phone: 420 7318
(® DIN 41612 connectors D connectors gﬁg:?ﬁgael;?fmc Highway, Artarmon, N.S.W., 2064,
O The world's largest range, with O Huge range Brisbane: 9 Parkview Street, Mitton, Qid., 4064,
various polarisation systems. O Wide variety of functions in the one  Phone: 369 9666
O Protection against static charge housing design. erth: 153 Burswood Road, Victoria Park, W.A., 6100.
through pre mating contacts. O Time and space saving installation. ~ grog:se2eas .
O Available in surface mounted O Screw locking available. 142-146 Wakefield Street, Wellington, N.Z.
devices. O Pre mating contacts. Phone: (4) 846 068

Siemens. A higher technology
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