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When Sansui mates ’

computers with high ;
performance component
systems you get con- |
venience. Like “"Compu |
Edit.,” a feature that [
allows automatic edit
recording of songs from
disc to tape in any pro-
grammed order. And
the “"Compu-Selector
System” for one-touch
synchronized play. And
memory station selection.
Intelligent Super Compo
-the smartest hi-fi
systems ever designed.
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3300 Preamp

4000 Noise Reduction Unit

3300 Series Il Pre-amplifier

The Phase 3300 Series Two takes its place as one
of the quietest preamps ever offered on the
commercial market, with phono noise 92 dB
below full output.
This is impressive performance. And it's nicely
augmented by control features such as widerange
tone controls with switchable turnover points; twin
tape circuits for deck-to-deck copying; and &
direct-coupled, high performance headphone amp.
The Phase 3300 Series Two Preamplifier. An
inherently musical device because it feeds the
purest possible signal to the power amplifier.
— Vanishing harmonic distortion guaranteed less
than 0.003% or entire audio bandwidth.
— Intermodulation distortion produces less than
test equipment residual levels of 0.002%.

— Two-tone swept intermodulation distortion
levels less than 0.008% to 200 kHz.
— Wide bandwidth design, flat to 100 kHz.

— Noise-free performance yielding 98 dB line
level and 92 dB phono levels re 2.0 V output
(86 dB & 80 dB IHF, respectively)
— High-speed design of 10 volts per micro-second
throughout, guaranteeing immunity from slew
induced distortion and TIM (IHF Slew Factor
greater than 60).

Versatile tone controls with wide control range

and switchable turnover points.

— Two complete taping circuits featuring full
monitoring capabilities and deck-to-deck copying.

Direct-coupled, high performance headphone

amplifier.

— Low-profile (2%") human engineered front panel.

Was $690, now reduced to $299

1000 Noise
Reduction System

Compare your present music system with and without
the 1000. You'll agree, the music sounds a lot better
without all the noise and compression.
Interfaces with any quality high fidelity music system
receivers, separates and integrated un its.

_ Noise Reduction Systems can reduce 10 dB of
noise without altering the music and without the
need for pre-encoding.

— Dynamic Range Expansion System can increase
dynamic range by as much as 7.5 dB.

— Dynamic LowFilteris adjustable to permit removal
hum and rumble without any loss of low frequency
information.

—_ Provides an additional tape monitoring circuit.
Was $490, now reduced to $279

1300 A/V Noise
Reduction System

PhaseLinear's 1300 AV Noise Reduction unitis a thief.
It removes up to 12 dB of noise by utilising an
ingenious circuitry called the “Correlator”.

The 1300 AV ledves the full frequency response.

The 1300 AV reduces noise with any signal source.
Records, tapes and even FM broadcasts.

And that is sweet music for videotape and disc
entertainment.

Was $330, now reduced

E sTO

Lern Ddallis

Bankcard accepted
& finance armanged for
approved applicants
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serious about Hi-F

50 Burns Bay Rd, Lane Cove.
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comment

Hello, Telecom? I'd like to get my
direct-connect modem type-approved . . .
hello? .. . er, we seem to have been cut oft.

Roger Harrison
Editor

services

Mail enquiries: There is no charge for replies, but a foolscap-sized, stamped
addressed envelope must be enclosed. Queries relating to projects can only
be answered if related to the item as published. We cannot advise on
modifications to projects, other than errata or addenda, nor If a project has
been modified or if components are other than specified. We try to answer
letters as soon as possible. Difficult questions may take time to answer.

Phone enquiries: We can only answer readers’' technical enquiries by
telephone after 4.30 pm. The number to nng is: (02)33-56@_9.

In enquiring by telephone about back issues or photostats, please ring
(02)268-9015.

The publisher accepts no responsibility for unsollicited manuscripts,
illustrations or photographic material.

COPYRIGHT: The contents of Electronics Today International and associated publications
is tully protected by the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed circuit boards. Although any form of reproduction is a breach of copyright, we are
not concerned about indiviguals constructing projects for their own private use, nor by pop
groups (for example) constructing one or more tems for use in connection with their
performances.

Commercial organisations should note that no project or part project described in
Electronics Today International or associated publications may be oftered tor sale, or sold
in substantally or fully asse mbled form, unless a licence has been specifically obtained so
to do from the publishers, Murray Publishers Pty Ltd, or from the copyright holders.

LIABILITY: Comments and test results on equipment reviewed refer to the particular item
submitted for review and may not necessarily pertain to olher units of the same make or
model number. Whilst every eftort has been made to ensure that all constructional projects
referred (0 in this edition will Operate as indicated efficiently and properly and that alt
necessafry components to manutacture the same will be avallable no responstbility is
accepted in respect of the failure for any reason at all of the project to operate effectively or
at altwhether due to any faultin design or otherwise and no responsibility is accepted for the
tailure to oblain any components parts in respect of any such project. Further, no
responsibility is accepted in respect of any injury or damage caused by any fault in the
design of any such project as aforesaid. The Publisher accepts no responsibility for
unsolicited manuscripts, illustrations or photographic material.

ETI October 1982 — 5



N@ﬁﬁ@m@ﬂ
A NEW WAVE IS ON
THE HORIZON

Available in four models these low
cost oscilloscopes feature:

e 15-20-30 MHZ.

¢ 1mV/Div sensitivity

e Stable automatic trigger ‘AUTO FIX'

e Full range of triggering mode

e Bright and sharp CRT with Auto Fix

e TV(V) and TV(H) sync separator circuit

° Rectangular tube, illuminated internal graticule
(VP-5220A and VP-5231A)

e Built-in delay line for observation of pulse
transient (VP-5231A only)

e High reliability—MTBF 15,000 hours

National have a wide range of scopes—to 300
MHz. Please call or write for further information

...FROM $389.00 notmc.s1)

Probes supplied as standard accessory

T i

)

welcome here

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
2 JACKS ROAD, SOUTH OAKLEIGH, VICTORIA, 3167.

TELEPHONE: 579 3622

P.0. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AA32742
CABLES: DEVICES MELBOURNE

31 HALSEY ROAD, ELIZABETH EAST, S.A,, 5112

TELEPHONE: (08) 255 6575

35-37 HUME STREET, CROWS NEST, N.S.W., 2065.

TELEPHONE: (02) 43 5015
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' ETI'S NEW CLASSIFIED SECTION

So you want to clear some of your stock? Maybe you're looking tor
extra help? Perhaps you're looking for work in the electronic field?
You might even be selling your business or looking to buy one.
Whatever the reason, ETI's new classified section is the place for

{ you.

1
|
!
| COMPUTER CLINIC repairs &
| services Sorcerer, Pet, Apple,
System 80, Super 80, Tandy &

others. (07)269 8573, P.O. Box 68,
Aspley, Qid.

| SORCERER Disk Upgrade Kit with
manual. Many Pro features. MICRO-
POLIS $44.95. EXIDY FDS $39.95.
A must! Also free Soft. catalogues.
| PUB Box 252, Forestville 2087.

Need semiconductors in a hurry?
| For the best prices and delivery on
virtually any semiconductors, call
the Applied Technology Semicon-
ductor Hotline: (02) 439 2322.

Books, books, books

One of the world's largest ranges of
books on electronics is available
from Butterworths. See our ad in
this issue for a few examples and the
names of our stockists.

Etone & Motorola speakers at the
best prices around

Huge range of these popular speak-
ers at the best prices in Australia.
Also a huge range of components.
k Sheridan Electronics: phone (02)
6996912 & 699 5922.

$100 computer products

Huge range of S100 cards, mother-
boards, power supplies, keyboards.
And the famous MicroBee personal
computer. Applied Technology, la
Pattison Avenue, Waitara 2077. Dial
our Hotline for fast phone orders:
(02) 487 3798.

REPAIRS to all home, hobby and
small business microcomputer
systems and peripherals, also all
EA& ETI projects. CAE Electronics,
1/27 Forge St. Blacktown 2148.
(02)621 4242.

improve your hi-fi sound with dbx
Adding a dbx processor to your
sound system makes more differ-
ence than any other single device.
For full details and the name of your
nearest stockist contact the Austra-
lian distributors, Audio Engineers
Pty Ltd on (02) 29 6731

The latest and greatest spreadsheet
program

Multiplan from Microsoft ends all
the problems with forward reference
handling and gives you increased
power over other spreadsheet pro-
grams: like colour operation, multi-
ple on-screen windows and fully
variable column widths. For more
information and the name of your
nearest Microsoft dealer call Wiser
Microsoft on (02) 451 9445 or see
our ad in this magazine.

CLASSIFIED RATES

‘ 15¢ per character
Minimum of 32 characters
CHARGES: Cash with order only
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BELOW $200

COMPLETELY BUILT
AND TESTED —
NOT A KIT!!

SEE REVIEW
OCTOBER EA
PAGES: 26,27,28.

Never before has such a comprehensive car performance computer been VOYAGER OPE RAT'NG FEATU RES
offered at such a low pricell Once again miracle microprocessor techno-
logy has enabled us to pass enormous savings on to youll

But don’t let the low cost fool you. The “Voyager’’ car computer IS THE
MOST COMPREHENSIVE PRODUCT THAT WE HAVE SEEN. No other
car computer matches this one AT EVEN TWICE THE PRICE! You could
buy a $20,000 Holden and not get a better car computer!!

ust check the features. We are sure that you will calculate that the *'Voy- ———

ager’’ represents outstanding value! (5) & ‘puisie VO Y FB G K

Instantaneous fuel consumption
from sec to sec as you drive,

DISPLAY: 5 digits 0.4*" high.

Two programmable speed alarms

Distance travelled since the Log
computer was 1ast re-set.

FEATURES = ﬂﬂ a-490
— INSTANT FUEL CONSUMPTION IN LITRES/100KM AND = oL e
MPG!! (MOST OTHERS HAVE ONLY ONE OF THE ABOVE) | | =) = = = ~

JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE
ALONG.

— INSTANT SPEED, TIME AND OTHER FUEL DATA.

— VISUAL AND AUDIBLE EXCESS SPEED ALARM.

INSTALLATION

The ‘Voyager’® comes complete with an unbeilevable array of mounting
configurations, on dash, under dash or stailk mount ALL installation hard-
ware Is supplied {even a roll of insulation tapel) as well, of course, as the
speed and fuel sensors. A lavishly illustrated installation manual is provided
as well as a comprehensive pperators manual. If you do not want to Instail
the unit yourself we can do this for you for a guaranteed $39.50°. {A few

uel used since the Log Stralghtforward calibration.
computer was last re-set.

Metric and Imperial conversion.

Average fuel consumption since
the Log computer was last re-set

Light sensor automatically
adjusts brightness of display,
Average speed over

the trip.

Elapsed time since the Trip

computer was last re-set. Can

be used as a split lap timer,

Instantaneous speed as you
drive from sec to sec,

Clock with 12 hour format.
Can be operated as a stopwatch.

Distance travelled since the
Trip computer was last re-set.

exotic cars exciuded!). A typically competent E A/E T| reader would do the
job in 3-4 hours,
* Sydney metropolitan area only.

125 YORK ST SYDNEY 2000
Ph. 2646688 Telex: 72293 159395 31.201 310 IN00 BIA00  Mon 61830 10 X
Mall Orders TO: ::3;49 ?:6(;:.150) $50 90,99 ($4 60/ ':AIIJ:Io l:g:m
Box K-39 Haymarket 2000 2

Overall dimensions: 20cm x 7.1cm
{9cm deep). Lights left on alarm,




HEWS digest

Telecom technique gets
international recognition

A new technique developed by Telecom Australia’s

Research Laboratories

in Melbourne has received

international recognition by being accepted by the
International Telegraph and Telephone Consulitative

Committee (CCITT).

The technique determines
a specification called the
Crosstalk Noise Figure for a
particular repeater and
measures the performance
of repeaters used in the
digital transmission of tele-
communications.

Digital transmission systems
are being installed extensively
by Telecom Australia and many
overseas telephone administra-
tions. These systems use pulse
code modulation (PCM) for
transmitting information such
as the human voice.

They operate by taking very
frequent samples of the signal
level, encoding the level as a
binary number and then trans-
mitting this number as a series
of very rapid on-or-off pulses.

Using digital transmission
over existing cables allows up to

30 voice circuits to be carried on
a pair of wires. These systems,
however, require repeaters to
re-transmit the signals about
every two kilometres along the
cable. One limitation on the
number of systems and on the
distance between repeaters is
coupled interference or crosstalk
between the PCM systems
installed on different pairs of
wires in the same cable.

The actual limits d2pend both
on the crosstalk characteristics
of the cable and on the sensi-
tivity of the digital repeaters to
this type of interference.

A specification called the
‘Crosstalk Noise Figure’
assesses the sensitivity of a
repeater to crosstalk interfer-
ence. It can be measured readily
for each repeater and then used
directly by Telecom network

Altronics gives multimeters

to schools

Five thousand dollars worth of multimeters will be given
away to high schools who conduct electronics courses.

Altronics in Perth is making
available 200 of their very pop-
ular Q1002 20 kohms/volt
multimeters completely free to
high schools which are running
electronics courses. There is a
limit of one per school and
Altronics intends that the meters
be awarded as end of the year
prizes to outstanding students.

They are completely free and
post free and there is no obliga-
tion for the school to Altronics in
any way.

High schools who qualify for a
multimeter should send in their
request, on the school's letter-
head, to Altronics, 105 Stirling
St, Perth WA 6000.

8 — October 1982 ETI

_ viewdata

designers to establish the
maximum distance between
repeaters and the number of
PCM systems that can be inst-
alled on a given cable.

A technique to make this
measurement has been invented
by Dr Alan Gibbs of Telecom's
Research Laboratories. Patents
have been applied for. The
practicability of the crosstalk
noise figure concept, amply
verified by other workers at the
Laboratories, has been widely
reported in technical publica-
tions around the world.

This work, which provided the
basis of contributions to the
CCITT by Telecom, led to the
international acceptance of the
crosstalk noise figure at a recent
meeting in Geneva, by the
appropriate CCITT working
party.

Prior to adoption of the speci-
fication, engineers of the Bell
Telephone Laboratories in the

United States had undertaken
their own investigation of the
crosstalk noise figure perform-
ance measure, During those
investigations  they loaned
several digital repeaters to Tele-
com Australia as part of a joint
program. Local industry has
also been involved.

A prototype instrument for
measuring the crosstalk noise
figure is being developed by
Jacobs Radio (Aust) Pty Ltd in
Bayswater, a suburb of Mel-
bourne. This work is being
carried out under Telecom's
Industrial Research and Devel-
opment Contract Program
which fosters indigenous exper-
tise in telecommunications.

The CCITT is part of the Inter-
national  Telecommunication
Union, a United Nations agency.
It is responsible for the inter-
national  standardisation  of
telephone and other telecom-
munications networks.

Apple backs Telidon

Apple, one of the world’s biggest manufacturers of personal
computers, announced at a computer exhibition in the US
that it has decided to back the Telidon viewdata system.
Apple will be selling a US$595 add-on circuit board for its
computers that will allow them to work with Canada’s

Telidon viewdata system.

Apple decided this after con-
sidering Prestel, and its French
rival, Teletel. This will be another
setback for the British as they
had hoped to establish Prestel
as the world standard tech-
nology for viewdata terminals.

Telidon's key advantage
over the two broadly similar
European viewdata display
methods is that it can offer far
superior on-screen graphics. It
also enjoys the support of the
giant American Telephone &
Telegraph.

Prestel and Teletel use
an ‘alpha-mosaic’ method of
presenting information on a
page. This gives

crude, Lego-like graphics-

The Canadian system
employs an ‘alpha-geometric’
technique which needs more
sophisticated electronics in the
terminal but can deliver properly
curved lines.

Apple will promote Telidon as
a cheap way to create computer
graphics. A typical application
would be’ where users compile
their own personal ‘databases’
of graphic and textual inform-
ation and swap the information
with other Apple owners.

If the viewdata facility is
successful in North America,
Apple says that it will launch it in
Europe.
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|_most powerful and technically up-to- the- =
|__minute manufactured in Australia today.
| __Using K-NAR's mail order system can
b= —i 2 A oICer system can
|__save you dollars. Compare our r prices on_

_ these high performance cards. |
_sBC.800 agpeay
; 4Mhz Z-80 CPU.two serial RS232 ports,

|__software programmable Baud rate gen.
__Centronics parallel port, 22 prog. /O lines,

~ Youk know Eé@lsti; si)gg@c; sthe |

MPC-6 DARTBAUD

__ For Multj-ﬁer systems. Mu_lti-chonn_el

R5232 Intelligent /O card with full /O {
1
1

buffering and high levelinput/ outputdrivers.
6 channels, on-board Z80 processor,
software programmable baudrates, 6K
buffer memory (batiery backed). User
programmable features for system tailoring.
List Price $725. Our Price $575.
SPC-29 .

{__real time clock (battery bccge_dl, 2K CMOS
%, power on reset/ power fail detect, ’
|__battery backed as standard, etc. List Price
|~ $495. Our Price $395.

SBC-400 p:

_____4Mhz 2-80 CPU, IK Static Ram, RS232
| VO with Sync/Asyne, Centronics interface,
|_4Ch counter/timer, Soft. Prog. Baud rate s
|__generator, 2K CP/M BIOS EPROM option.
| List Price $395. Our Price $315.

FDC-I

| SBC-400

High perdormance dual serial & 9 ¥
|__parallel port /O CARD, with full /O address
_ decading. Switch selectable baud rates, ==
Link patch areq, programmable modes for
sttobed/latched V/O. List Price $295. Our
Price $235.

Try this for value - <
_SBC-800 @ FDC-I @ DRC-I |
_& 5-slot motherboard with mini- cage.
Monitor/BIOS EPROM.

P Enhanced floppy disk controller, IBM
| 3740 compatible, operates 5 & 8" and L T
|_single/d. density drives, handlesupto 4 ]
_drives, runs multi-density CP/M2.2 & MP/M |
|2 Vectored interrupt operation optional. List
Price $465. Our Price $370.
DRC-11 Bl
| The board for multi-user installations.
64/256K dynamic RAM card, bank select
fast 4Mhz operation, on-board memory’
|___prom, dip-switch selectable boundaries,

I

bank mode allows up to 8 boards on bus,

{__hidden refresh, phantom disable. List Price |
$600. Our Price $475.
_ CRC-48 )
L Fool- proof memory system. State- of-

_the-art CMOS memory card with memory
protection. on board battery back-up
compatible with DRC-1I, write protection

L
J=

E N |

- =9
- COMPUTER CARDS

| PO Boxdiz, Dandenong, 3175 Phone (03) 795 $858
&, L Authorised distributor of SME Systems products.

* Prices subject to change without notice. All
excluding tax. For retail prices add 17.5%

( All boards fully assembled and tested and backed by |

| 90-day guarantee !

To K-NAR Computer Cards —
_Please send me product data sheets.
(I enclose 4 stamps).

prices

| T'wish to order

VDC-8024 )
The low cost altemative to stand-alone

temminal. Flexible 80x24 memory mapped

__enable/disable, can be used as complete
'EPROM card or any combinaation of L

[_ EPROM or CMOS ram,. List Price $525. Our

f

t _ video display board with full ASCII, semi
graphics, Inverse & haf intensity waeo_, i
flicker free screen updating. Battery i backed

|_option offers diagnosis of system shut downs.

Price $420.
_ List Price $325. Our Price $265.

My cheque/order form is enclosed
" ’ _Please debit my Bankcard No. ‘
| Name

(3 Siq_nature_

Please include me on your new product [
mailing list. [ am mainly interested in systems
for O Hobby, O Industrial use O Education
1 O Business O Process control [J Other

&i‘_‘x‘..i;-.’-

—
—r—




WORKSHOP KIT

000.62.90X - Carry case,
Power supply, Pistol drill,
Drill stand, Orbital sander,
Jigsaw, flexible Shaft unit,
spare Blades, Table clamp,
Platform table. R.R.P.

"187
WORKSHOP KIT

000.62.90Y - Same as above
but not including flexible
ghaft unit. R.R.P.

149>
1.JIG SAW oo 3. FLEXIBLE SHAFT 5.DRILL STAND

?gg:‘i’?\"}gﬁ. Elxa;trf:rm at & GRIND STICK (X)(?(.:gzp?:g’istol Drill & Angle
asindividual PR g 545.00 Grinder.

» PrSTOLDRILL 4.ORBITAL SANDER 500 o190 s
.00

000.62.402 531.00 000.62.206 $2.62
7,000 R.P.M. 5000 S/MIN. 531 Plug-Pak 12V output 1A

SR & 00 CIGAR LIGHTER ADAPTOR AVAILABLE: 000-62-073
ANGLE GRINDER* 2, [ o o o o ot ez 1

lope for tull price and accessory list.
4A0mm Diameter (Accessories include poinls, cutters, blades burrs. brushes, stones, elc)

545.00 I 134A AYR STREET,
DONCASTER. VIC. 3108
l Tel. 850 9887
#

l AUSTRALIAPTY.LTD.

=
l NAME ¢+ ssamersesmnsaness Z
é: ADDRESS. ..+ veernines z

. ' \ Y, Postage

CII'C. R 00 ) iaicearpno T, | sz_iso gi:g(;g
item .

Sawblades < Jj BREESE " Gj oL
for WOOd & EXPIRY

Metal available. o l DATE ...reae VALUE.......... SIGNED . ..vovrveneenens




'{ ACCIIRACY&PRECISION
,» TOYOQO 4367

'!'ull sFPEOs r-

+ Sales Tax if applicable.

Al | MINI-LATHE

ACCURACY EQUAL TO LARGER MACHINE TOOLS.

O Although TOYO MINI-LATHE is not multi-purpose

FEATURES: lathe, it has all the functions of sophisticated large type
lathe.
0O TOYO MINI-LATHE made of high quality materials
O Its machining capacnty is the largest in the table top
:chgl(: in the construction of standard large machine class. With maximum working diameter 100mm length
250mm.
O TOYO MINI-LATHE will give you unparalleled O Numerous and well designed accessories are
precision and solidity. available.

The ultimate for
P.C.B. drilling.

$1652°

+ Sales Tax if applicable

mimiloal | vovo MIIINIE

Self contained hand engraver MD-1 — 6 SPEED MD-1H — 2 SPEED
18000 R.P.M 12V DC 180 — 3100 R.P.M. 8000 — 12000 R.P.M.

Engraving points for glass, metal,
ceramic & plastics available also

paterns 599
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National low-voltage DNR

National Semiconductor has introduced a low-voltage
version of the company’s widely-used DNR (dynamic noise
reduction) system for use in compact battery-operated port-

able audio equipment, video cameras and televisions.

The new low-voltage |.M832
DNR system is capable of
operation within the 1.5 — 9 volt
range.

National's DNR system does
not require signal encoding,
and as a result is a universally-
effective noise reduction system
for all tape and FM broadcast
signals.

No special tolerance devices
and very minimal additional
components are required for
use of the LM832. For example,
only twelve external components
are required for the use of this
device in stereo applications.

The DNR system utilizes a
noise reduction method that
serves to eliminate noise that
may already be present in the
source program.

DNR is a single chipdynamic-

Video delay line

ally variable low pass filter that
reduces undesirable hiss and
noisé by varying the audio
bandwidth as a function of the
high frequency content of the
input signal.

As the amplitude of the high
frequency sound drops to where
background- noise could be-
come audible, DNR reduces the
bandwidth, thereby decreasing
the audible noise level. Up to
14 dB (weighted) of noise re-
duction is possible when using
the DNR system, National Semi-
conductor claim.

The [M832 is housed in a
standard 14-pin  dual-in-line
package. Production quantities
will be available this month,
according to National Semi-
conductor.

Digital time switches

Wattmaster Sales Pty Ltd claim that their new

digital
consumption and cut costs.

The 4 channel DIGI 127
released last year has been fol-
lowed by nine, dual and single
channel models. It is claimed
that the accuracy of these elec-
tronic time switches will produce
savings of up to 10 minutes in
10 hours (depending on the
installation).

They can be used for accur-

Plug-in modules

Logcon function and interface modules are

a wide range of industrial
applications.

The ac-powered product
series includes a proportional
switching amplifier, a tach-
ometer amplifier and switch, a
miniature four digit counter and
a servo-control amplifier.

in the dc-powered function
series there is a dual variable
gate, a six input cascadable
AND/OR gate and a dual relay
interface or drive module.

range of

electronic time switches will reduce electricity

ate switching control of interior
lights, heating, cooling, flood-
lights and controlled lighting of
municipal playgrounds and
sporting areas.

For further information con-
tact Mr. J. Cronly, Wattmaster
Sales Pty Ltd, 11 Rachel Close
Silverwater NSW 2141. (02)
648-1332.

designed for
instrumentation and control

There is also an eight step
sequence generator, an eight
step to four function selector
and an ac-dc power supply to
drive these modules.

If you want to know anything
more about these modules con-
tact Solid-State Design and
Development Pty Ltd, 10 Vista
St, Bulleen Vic. 3105. (03)
850-6884.

Fairchild’s CCD323 is an electrically variable, 283Y:-bit,
dual-channel, high speed video delay line requiring only an

externally supplied TTL-level clock for operation.

The device incorporates CCD
analog shift registers, charge-
injection ports and output
charge-sensing amplifiers for
delay and temporary storage of
analog video signals.

An internal sample-and-hold
output stage plus on-chip clock
drivers and logic circuits reduce
external component count as
well as required board space.

When used with a 4.4 MHz
clock, the device produces a
delay of approximately 64 uS,
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ideally suited for PAL TV appli-
cations, Fairchild say. With data
rates ranging from 10 kHz to
15 MHz, the CCD323 is useful in
many high-speed applications
including time-base correction
for video-tape recorders, comb
filter realisations and dropout
compensators.

For more information contact
Fairchild Australia Pty Ltd,
366 Whitehorse Rd, Nunawad-
ing Vic. 3131. (03)877-5444.

Modular power supplies

These low cost, compact power supplies from Statronics are
current limiting and feature an adjustable crowbar over-
voltage protection.

There are four models in the range and, with the exception of the
53/2, they have a crowbar current rating of 5 A,

Model Current Voltage
53/2 1 A dual 12-15v
53/3 3A 12-15V
53/4 25A 24V
53/5 3A 5V

The line regulation is quoted as 0.5% and the load is regulated
to 1%. The ripple and noise is quoted as 5 mV peak-to-peak.

For further information contact Statronics Pty Ltd, 103 Hunter St,
Hornsby NSW 2077. (02)476-5714.



DPM-05

33950

DPM-200

more information.

LCD
o BACK

We have been unable to keep up with the demand for these, that
is why you have not seen them in our ads for the last few months.
DPM-200 — 3% digit display with annunciators (pictured).
0.6 high. 200mV full scale. Each
with data sheet.
DPM-05 (Not illustrated). 3% digit display with “plus’’, “minus’’
and “‘low batt’”. Annunciators with 0.5” readout.
Both units sample at 3/second.
If you want to express any
easy to read display these are for
to-digital electronics and LCD

unit supplied

physical measurement in a bright
you. They contain all analogue-
drive circuitry. Send SAE for

LOW COST IC INSERTERS
EXTRACTORS

Up until now these have cost a fortunel!!

Features:

— CMOS SAFE conductive plastic

— Exclusive bent pin alignment guides in
handle . 8 to 40 pins.

— Ground strap can be connected.

— One hana operation.

INSERTERS

CiT820 8-20pin ONLY $5.95
CiT2428 24—-28pin ONLY $6.95
CiT3640 36—40pin ONLY $8.95

MOVING COIL CARTRIDGE
MODEL mMC-100

LOW COST BUT HIGH QUALITY
— %" standard mount
Does not need transformer
Samarium Cobalt magnets for high output
Frequency Response 15Hz - 35kHz
Whopping 2.5mVout (1kH2/50mm/s)
Compliance B x 106 cm/dyne
2.0 gram tracking force
0.6mil Diamond stylus
Supplied with mounting hardware
STAGGERING

wie - 94950

AM/FM STEREO
CAR CASSETTE

Unbelievably low pricel (Pre Budget tax)
That’s right! An AM/FM Stereo Radio and
Cassette! Features:

® 2 x 7 watts * One lever operation (fast
forward and eject) * Tape run indicator
* FM Stereo indicator * Auto stop * Ad-
Justable pitch controls * Mounting hard-
ware included,

ssseni s €) S0
VALUE ONLY

from
°2.95

¥

LOW COST WALKIE TALKIES

What can we say?

Oniy $19.50 for a pair!

1 Both voice and
morse transmission

ONLY

$9.75.

EXTRACTOR

Deceptively simple looking
device. One piece metal
construction. 840 pins f
ET—-B40 ONLY $2.95 /
IMPORTANT!! i
Don’'t be conned into
buying a non conductive
inserter/extractor. The
possible statlc damage to

your MOS |I.C.’s could

cost you a fortunell

)|

=

Carlingford

=JAYCA

INNER EAR MINI PHONE

MODEL MT310
FEATURES: Samarium Cobalt magnets
102dB/mwW
Welght 15 grams
Response: 50H2-20kHz
Impedance: 32 ohms
Unit fits into the cusp of your ear. Can be
worn under motorcycle helmets. Unbeliev-
ably clean sound.

ONLY $19.50
125 YORK ST SYDNEY 2000
Ph. 2646688 Telex: 72293
Mail QOrders To:
Box K-39 Haymarket 2000

HI-VOLTAGE HITACHI MOSFETS
Voo 160V

)
i

w
Ny 1/
L

t

L

The Hitachi complimentary Power Mosfets
are very popular in Hi Fl and PA ampiifiers.
Up until now the very highest voltage versions
have been hard to get. We now have these
devices as well as the popular 25K 134 and
25J49 (140V) types.

The 2SJ50 and 2SK 135 enable you to use
higher rail voltages for higher power.

25J49 &
2S5K134 © -
25450 &
2SK135 ° o

NEW SHOP HOURS |
Man:Fri B 30 10 5.30pm
Sat 8.30 10 12.00pm
Thurs nignt to 8 30pm

POST AND PACKING CHARGES

35-$9.99 ($1.20) $10 $24.99 ($2.40}
$26549.99 ($3.50) $50$99.99 ($4.60)
$100 up (56201



BWD enter rental market

High-transparency drafting film

Known as Herculene Hi-Trans, a new high transparericy
polyester drafting film has been designed for use in overlay

drafting.

The film is single matte but
the special anti-static and anti-
curl coating on the reverse side
of the film will accept ink almost
as well as the matt surface, the
makers claim.

Two thicknesses are available,
0.08 mm (0.003 inch) and
0.1 mm (0.004 inch). Standard

size rolls up to 1.37 m (54 inch)
wide will be available. Pre-cut
sheets will be available to any
size and can be offset-printed to
order.

For samples, prices and liter-
ature, please contact Jasco Pty
Ltd, P.O. Box 135, West Ryde
NSW 21 14. (02)807-1555.

Static protection for CMOS ICs

BWD Instruments of Mulgrave, Victoria have entered the
equipment rental market with their comprehensive range of
test equipment at what they claim are extremely competitive

Static electricity can damage sensitive CMOS semicon-
ductors, as we all know. This problem is aggravated as more
and more circuits are crammed in a given size of silicon chip.

terms and prices.

BWD's products are widely
used in industrial applications
by military services, civil aviation
and in education establishments
ranging from primary schools
to tertiary institutions.

For the fields of research,
design, education and servicing
BWD can provide a wide range
of electronic test instruments
comprising oscilloscopes up to
100 MHz (including storage and
dual-trace models) sine wave

generators, signal, pulse and
function generators, stabilised
dc power supplies, electronic
educational aids and equipment
and accessories for many appli-
cations.

Far further details and infor-
mation on the product range
available for rental, contact
BWD Instruments Pty Ltd, Miles
Street, Mulgrave Vic. 3170.
(03)561-2888.

Tektronix FOTDR tester

Amtex Electronics has avail-
able a range of conductive static
protection products. The high
density ‘Statfree’ foam is 6 mm
thick and comes in two sizes:
300 x 600 mm and 635 x
1900 mm. This non-corrosive
foam will not attack IC pins, the

makers claim.

The Statfree bags are made
of nylon and come in sizes of
150 x 254, 203 x 305 and 254
x 457 mm.

Contact Amtex Electronics,
P.O. Box 285, Chatswood NSW
2067.(02)411-1323.

MC12015. OR
MC12016. OR
MC12017 DUAL-
CONTROL| MODULUS PRESE_ALE_EJ

MODULUS

The new OF150, introduced by Tektronix, has been designed
to become the referenge ‘standard’ for FOTDR’s (fibre optic

time domain reflectometer).

This instrument is rugged,
portable and easy-to-use in the
areas of field installation and
maintenance of fibre optic links,
Tektronix say. It provides quanti-
tative and calibrated measure-
ments on multi-mode 125 um
OD fibres with a core diameter
of 50 um.

Tektronix claim that the
new OF150 is the first instru-
ment which can make precise,
calibrated loss and distance
measurements while offering
monolithic, rugged, and portable
features. A chart recorder docu-
ments the presentation display-
ed on the CRT. There is also an
LCD readout which provides the
user with the capability of
making calibrated, repeatable
measurements.

Primary users will be tele-
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phone companies, the military,
and broad-band networks pro-
viding television, telephone, and
two-way data communications
to households.

The OF 150 applies a pulse of
radiant energy to the fibre under
test via the optical output con-
nector. As the pulse is travelling
through the fibre, some energy
is reflected back to the OF150.
These reflections are processed
and then displayed on the CRT,
where distance and loss mea-
surements can be made using
the horizontal and vertical
markers.

For more information about
the OF150 contact Tektronix
Australia Pty Ltd, 80 Waterloo
Rd, North Ryde NSW 2113
(02)888-7066.

[ r_' [ veco —
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Low power, dual-modulus
prescalers

New high-speed prescalers from Motorola have toggle
frequencies of 225 MHz at a typical power supply drain of
6 mA which makes these devices ideal for portable and

mobile applications.

Designated MC12015P,
MC12016P and MC12017P they
provide dual-modulus division
ratios of 32/33, 40/41 and
64/65 respectively.

The devices are designed to
operate from unregulated power
supplies over the voltage range
of 5.5 to 9.5 Vdc or a regulated
supply of 4510 5.5 Vdc.

Signal-input level ranges from
200 to 800 mV peak-to-peak,
according to Motorola. The
modulus-control input and the
prescaler output are TTL-com-
patible. This allows designers to
achieve ‘two-chip’ frequency

synthesizers capable of over
200 MHz operation and requir-
ing less than 10 mA of current
drain.

The low current drain makes
battery  operation feasible
and reduces heat generation in
the equipment. System divide-
by-N ratios of less than 1000
to greater than 65000 are
achievable.

These dual-modulus prescal-
ers are available in small 8-pin
plastic DIP packages from
Motorola Semi Conductor Pro-
ducts, 250 Pacific Hwy, Crows
Nest NSW 2065. (02)438-1955.



Telescope project underway

Work on the construction of the $25 million Australia
Telescope would begin before the end of the year, said the
Minister for Science and Technology, Mr David Thomson.

The project received an initial
grant of $820 000 in CSIRO’s
allocation of the 1982/83 Fed-
eral Budget, and a commitment
for funding over the next six
years.

"“The approval of the project
is a shot in the arm for Austra-
lia’'s radio astronomers who
faced the prospect of rapidly
falling behind the rest of the
world as their equipment be-
came outdated,” Mr Thompson
said.

‘But just as importantly, the
telescope will mean a similar
shot in the arm for Australian
technology because the project
is an all-Australian undertaking
which will inject $20 million into
the technology sector.

Mr Thomson said antenna
design studies and costing for
the project had been under:
taken as part of the CSIRO
proposals for funding. ‘“This
means that detailed tender
documents can now be pre-
pared with a minimum of de-
lay.” he said.

The telescope consists of
new antennas at Culgoora near
Narrabri and at Siding Spring
near Coonabarabran. These
antennas will be linked by
microwaves to the existing
64-metre CSIRO Radio telescope
at Parkes, 350 kilometres away.

The combination of the
antennas creates, in effect, one

PNP and NPN Darlingtons

huge, powerful radio tefescope |
about 300 kilometres across.
The telescope will provide high |
resolution radio images of the |
southern sky and ensure that |
Australia remains among thel
world leaders in radio astron-
omy. [
Mr Thomson said without the
instrument, Australian astron-
omers faced the bleak prospect |
of not being able to keep up with
advances made overseas using
superior instruments.

*As well, as the existing
instruments aged, Australia
would lose some of its most
talented young radio
astronomers to overseas re-
search groups,” he said. |

“But with the Australia Tele-
scope, Australian radio astron-
omy has an instrument which
will carry it into the 2lst |
century.”

“The construction of the tele
scope will provide a stimulus to |
a range of technological areas.
These include antenna design
and construction, low noise
amplifiers, optical fibres and a |
range of electronics including
very large scale integrated cir |
cuits.”

The Australia Telescope |
would be operated as a National
Facility by the CSIRO Division
of Radiophysics from its Head:
quarters in Sydney.

|
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“your sofrware prolesswonals”

Presents

Following last year's introduction of the BDT20 p-n-p high-
energy Darlington power transistor, Philips now announce |
the complementary n-p-n version, the BDT21. Both Darling- |
tons are designed for driving inductive loads such as motors

and relays.

Owing to the inclusion of a
monolithic zener protection
diode, the transistors can with-
stand very high energies up to a
maximum of 100 mJ at an
ambient temperature of 125°C,
Philips claim.

The Darlingtons have a Vg
of 130 V and a total power dissi-

3 A, the he

that of the BDT21 750.

pation of 62.5 W at a mounting
base temperature of 25°C. At
of the BDT20 is
given as 50'0 minimum, and

For further information con-
tact Elcoma, 67 Mars Road,
Lane Cove NSW 2066. (02)
427-0888. |

Computer Graphics

for the Artist

Paint on your computer in over 100 colours with 96 dif-
ferent brushes! Magnify mode for precision touch ups;
mirror image; colour reverses; move any partof picture
anywhere; packing routine for increased disk storage of
any standard graphics screen. Can be used by anyone.

for the Programmer

<@raphics
Magician .

Add fast. smooth animation and hundreds of pictures
to your programs. Create animated shapes and draw
paths: have up to 32 independently controlled figures
on screen. Use a special palette of over 100 colours

to create pictures and objects in highly compressed
format. Easy to use. and includes a special program-
ming tutorial. Has saved months in development time
for several games already on the market.

for the Designer

THE COMPLETE
GRAPHICS
SYSTEM II §78.34

Everything needed for computer-aided design. Easily
draw and design in two or three dimensions. mix text
and graphics freely, define shapes and create typefaces
with unique character generator. Great for presen-
tations, videotape displays, storing designs on disks.
graphics for other programs, or just for experimen-
tation.




ALTRONICS ... ALTRONICS ... ALTRONICS
LAST MONTH AT THESE PRICES

DEAR CUSTOMER, All our new incoming stock lines are regrettably costing more due
to the steady devaluation of the Australian Dollar together with generally higher prices

overseas. So, in November, we will be forced to adjust prices on many items
good news is that we still have stocks of these advertised lines at our current low prices

SO ACT NOW AND BEAT THE PRICE RISE . . . CheeW 0'Le V4

but the

AV T ucCs..
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MULTIMETERS
ECONOMY TESTER
OVERLOAD PROTECTED

High 2000 OHMS/Volt sensitivity overjoad
protected. Dimensions 90 x 60 x 30.Mirror back
= scale prevents
Parallax error.
Complete with
test leads and
instructions.
Uses | AA
Penlight batt,
(incl.)
Ranges:
DC and AC
0-10,50,
250,000V
Decrbals:
19 to
+22db. UCA
0-10.MA.
OkHMS 0 -2
mey. OHM
in 2 ranges.

Q 1001
$12.50

4 or more
$10.00

MOLEX PIN SOCKETS

UNIVERSAL MULTIMETER

PORTABLEWITH BENCHSTAND

23 ranges at less than $1 per rdange.

* 20,000 OHMS/Volt DC * 10,000 OHMS/
Voit AC * Mirror backed scale * Overload
protected * Unique carry handie doubles as a
bench stand *High«<impactresistant case #* Uses
1 AA Penlight battery (incl.) * Comes compiete
with Dbattery, test Jleads and instructions.
RANGES: DC Voltage 0-25, 1, 2.5, 10, 25,
100,250,1000. AC Voitage 0-10,25,100,250,
1000 Decibles 20 to + 22db DC Current 0-50,
§00 UA, 05, 50, S00MA OHM Meter 06
megohms in 4 ranges, 30 ohms centre scale.
Size 135 x 91 x 39
Q 1002

4ormore. . .. ......

Direct Import Price!
CARRY CASES “LEATHER LOOK PvC"
Q 1011 for Q 1001 meter . . . .. .. $2.50
Q 1012 for Q 1002 meter

ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...

MU 45 PANEL
METERS QUALITY FOR USE WITH SINGLE PINS UP TO
CLASS 25 .Smm DIAM,
Make your
own sockets
Overall dimensions for iC's,
58W x 52H. Bolt dls'plays,
Mounting  Centres LSi's etc.
38 x 38. Hole re-
quired 44mm. Nuts P 0700 PackqQf100......... $ 2.00
& Washers provided. P 0701 Pack of 1000 .. ... $14.50
Supplied on **Break off'’ header
pre-spaced .1 inch.
DC
FSD Resistance Price 10U
Q0506 1MA 200 825 725 HITACHI MEMORY 6116
Q 0505 50UA 3500 8.25 7.25 SUPER FAST
Q0510 SA .02 8.25 7.25 120 Nano Sec 6116
Q0520 20V 2000 825 7.25 '
Q 0525 30V 3000 8.25 7.25 ’ ¥
VU ! i
i B0 BB L 10 .. ey $12.50
10 or more $9.90 each
BULK PACKS INCREDIBLE VALUE!
I e i
WI‘S - e Cat No. Price
@ w——— 7 Z 8001 Z80A CPU 8.50
— Z 8005 Z80A P10 8.50
e 28010 Z80A CTC 8.50
Z 6802 6802 CPU 9.50
Z 6821 6821 PIA 4.95

Afl) computer selected
values, ie. vyou get
more of the most
used values and less
of the least common
Al 1st quality factory
fresht

R 3501 .25W RESISTOR PACK
Average contents: 300 $12.00 value Only $5

R 3510 GREENCAP PACK 100V

Average contents: 50 $12.00 Vaiue Oniy $5
R 3515 CERAMIC PACK 50V
Average contents: 100 $14.00 Value Only $5

R 3520 ELECTROLYTIC PACK

PLESSEY FOSTER

50 watt PA/GUITAR

SPEAKERS 12" (300mm)

8 OHM
Huge 50mm Voice Coli.
incredibly efficient.
Were $69.50 50 only $39.50
Memo to Mail Order customers
We intended restricting these
to our Perth shoppers as they
are far too buiky and heavy
for our normal mait and Jet-
service. BUT if you are quick
there may be some left for
Xou Please add $5 per speaker

r freight.

PCB TYPE

Averace contents. 40 $14 00 Value Only $5

12 VOLT IRON

works off 12V car battery, (Comes fitted

IC SOCKETS DIL
LOW PROFILE
PRICE 10 Up

miug) AND PO550 8Pin... .. .... 25 .20
Just 25 wetl o POSBO 14Pin ......... 30 .25
. Use P 0565 16 Pin . ... . .. .. 30 .25
T0h Bt aerbet PO567 18Pin ... ... ... 40 35
you have a low cost mains P0570 24Pin . ... ..... .60 .50
isolated Iron! P 0575 40 Pin ... . .... . 80 .70
P 0580 14 Pin W/Wrap. ... 85 .75
T 25927, $3.95 P 0585 16 Pin W/Wrap. . .. .90 .80

MICRON 30 WATT (2a0v)

NEW FOR ‘82

T2430...$9.95

This brilllant littie 30 watt iron is just the
‘‘bee’s knees’ for the electronics hobbyist,
electrician or home handyman, We searched
the world for a low cost yet quality iron which
met the criteria of * light-welght * screw in
interchangeable tips * efficient thermal transfer
from element to tip * tip temperature maintains
within the limits suitable for electronic work
and aiso small household jobs * and of course,
fully S.E.C. tested and approved.

Comes fitted with T 2435 Tip

BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCA

REPLACE-
MENT TIPS

T 2434 Flat Tip . . . .95

T 2435 Conical Tip ... .95

RLJ ERVI
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YOUR BUDGET PROBABLY WON'T STRETCH TO AFFORD OUR
PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS

NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC. CAN LOOK EVERY
BIT AS GOOD AS TECHNICS, NAKAMICHI AND OTHER TOP MANUFACTURERS

5or

More
$38.00
42.50
45.00
38.00
42.50
45.00

Cat No.
H 0401
H 0402
H 0403
H 0411

Finish A C
Natural 44 34 38
Natural 88 57 82
Natural 132 89 126
Black 44 34 38
H 0412 Black 88 657 82 45.00
H 0413 Black 132 89 126 49.50
Beware of other rack boxes that do not conform to
international rack sizing.

PRICE
$39.50
45.00
49.50
39.50

THE BRILLIANT MARC NR 82 FI

FEATURING: Digital frequency Display, SSB/CW, FM/AM reception,
B.F.0., Double Conversion, Double Super-het, crystal controlled
(VHF) Local Oscillator, 4 mbmlt antennas and good looks, you will
spend hours just learning how to drive it!

FREE DELIVERY ANYWHERE IN AUSTRALIA

OCTOBER
ONLY

See
Review in
Electronics
Australia

August

1982

3 Way
Power
*

Digital
Tuning
*

HI FI
SOUND

*

4 Inbuilt
Antennae

SPECIFICATIONS:
Semi-conductors: 1-LS1, 4 - IC’s, 7 - FET, 34 - Transistors, 42 - Diodes
Frequency range:
Lw 145-360 KHz
MW 525-1600 KHz
Swi 16-38 MHz VHF1 30-50 MHz VHFS 144-176 MHz
SwW2 3.8-9 MHz VHF2 6886 MHz UHF 430-470 MHz
Power supply: AC 240V 50Hz. DC 12V (8 x ""D" cells). Ext. DC 12V Car/Boat.
Speaker: 12.5cm Permanent Dynamic Speaker (3.2 ohm)
Antenna: Ferrite Bar Antenna for LW, MW and SW1

3 x Telescopic Antenna for SW, VHF and UHF
Controls: Power ON-OFF switch — Digital display ON-OFF switch — Tape-Radio
switch, Wide-Narrow band selector switch, AM band selector { LW/MW/SW1/SW2
/SW3/SW4) VHF band seiector (VHF1/VHF2/VHF3/VHF4/VHF5/UHF) Ant.
Selector {Telescopic ANT./JEXT. ANT.), Tuning control (direct gear drive),
volume control, Bass control, Trebie control, Squeich control, BFO pitch control,
RF gain control, Antenna adiustor control, Mode switch (USB-NOR-LSB/CW)
Terminals: Ext. Speaker/Headphone Jack, Tape IN-OUT jack, VHF/UHF ANT.
connector (coaxial), SW EXT. ANT. terminal (Screw), Ext. battery jack
Meter: Tuning Meter
Digital Frequency Counter Section:
Display: LW/MW/SW-1 KHz SW2-4/VHF1-5 MHz
Control: SW Calibrator Dimensions: 452mm (W) x 288mm {H) x 130mm (D)

88-108
108-136

MHz
MHz

SW3
Sw4

9-22
22-30

MHz
MHz

VHF3
VHF4

BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE

ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS

ALTRONICS RESELLERS

Please note that resellers may not have all the items
advertised in stock, and as resellers have to bear the
cost of freight, prices may be slightly higher than
advertised, ALTRONICS reseller prices should how-
ever represent a considerable saving over our com-
petitors’ prices.

QUEENSLAND

ciTY

Delsound P/L

SUBURBAN

S SALISBURY

PROSPECT Colourview Wholesale
Jensen Elects 269 4744 FORTITUDE VALLEY
EleAnnu ‘GROVE St. Lucia Electronic

255 2249 BIAKDALE

Wholesale Sound Accessories
COUNTRY

CAIRNS

Thompson Imtrument Services
mwusvnue

SOUTH AUSTRALIA
Ci

212 5505

2. 1
212311 B0 6136

275 3188
52 3547

E, Coo
CHHIS"ES BEACH
Force Electronicy
KESWICK
Freeway Electelt Wholealers

207 2502
382 3366

e 512404

72 2015
21058

Sole
uocKNAMﬂoN

VICTORIA
Ty

662 3506
602 3499

mics,
GI.ADSTONE
72430

821671
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RESELLERS WANTED IN ALL AREAS
{including WA)

Phone: STEVE WROBLEWSKI (09) 381 7233
for details

NEW 24 HOUR 7 DAYS P/WEEK PHONE ORDER
SERVICE FOR BANKCARD HOLDERS

Take advantage of ‘off peak” low STD phone rates and
phone your order to our new recorded 24 hour order
service. Give your name, address with postcode, phone
number, bankcard number and expiry date then your
order—and presto your order will be processed and back
to you in a flash—Please nominate Jetservice if you
want overnight delivery.

$2 DELIVERY AUSTRALIA WIDE we process your
order the day received and despatch via Australia Post.
Allow approx. 7 days from day you post order to when
your receive goods. Weight limited 10kgs.

$4 DELIVERY AUSTRALIA WIDE we process your
order day received and despatch via Jetservice for delivery
next day.

BANKCARD HOLDERS CAN PHONE ORDER UP TO
8PM (EST) FOR NEXT DAY DELIVERY — SOUNDS
INCREDIBLE DOESN'T IT? Alright you cynics just try
us! Weight 1imit 3.3kgs. Jetservice cannot deliver to P.O.
box numbers (Australia Post would have a fit).

$10.00 HEAVY HEAVY SERVICE — AUSTRALIA-
WIDE AN orders over 10kgs must travel on the heavy
service, that is — road express. Delivery time 7 days

ALTRONICS

105 STIRLING ST., PERTH
FOR INSTANT SERVICE

(09) 328 1599

All Mail Orders:
Box 8280 Stirling St.,
Perth WA 6000

ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS



Direct-connect computer
modem employs unique
new circuit technique

Trevor Marshall

This article describes the design and construction techniques of a direct-
connect computer modem to facilitate communications between
computers over cables, the telephone network or radio links. It employs a
unique ‘commutated filter’ circuit technique for which a petty patent
application has been filed. The way in which this circuit technique
is employed overcomes many of the problems associated with con-
ventional modem technology, permitting a very flexible design capable of
a range of answer/originate operating modes and ‘auto’ operation under

software control.

IN ORDER to transfer computer and other data of a digital
(binary) nature over voice grade (analogue) telephone lines,
radio links or cables it is current practice to convert the digital
data to a frequency shift keyed (FSK) analogue signal. Data in
such a format can be transmitted at up to 1200 bits per second
(BPS) over a standard local or STD connection. Either of two
frequencies are transmitted, by convention the lower is
usually transmitted for a binary mark, the higher for a binary
space. Devices to accomplish this task are called digital data
modems. Devices to send analogue data via FSK are called
analogue data modems.

Many different channels for mark and space frequencies are
currently used in Australia. Those used purely for data
include a full duplex standard 980/1180 Hz and 1650/ 1850 Hz,
a 1200 BPS simplex standard of 1300/2100 Hz and a 75 BPS
channel at 390/450 Hz.

Prior Art

It is not common practice to manufacture equipment capable
of performing in many (or all) these standard modes. This is
due to several factors, but the cost and method of manufacture
of the channel filters used to separate the wanted signals from
random and impulsive noise or the backward data channel in
the receiver has remained the primary consideration. The
phase response of these filters is important, as they are being
used to process a step frequency signal. Sharp cutoff filters
cause a resonance phenomena, reducing the maximum data
rate.

Linear-phase or approximately linear-phase filters do not
have good selectivity in the frequency domain, and con-
sequently more complex (higher order) filter networks are
needed for optimal performance. The prior art has called
for different filter network components for each channel to
be used. These components, which are required to be manu-
factured to close tolerances (typically better than 5%), are then
switched by electronic or manual means when the new
channel is selected.

Alternatively, separate hybrid integrated circuit filter

networks, each manufactured to high precision, have been-

used in a similar fashion.
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The invention and the modem

The invention employed in this modem design relates to an
improved method of manufacture for these channel filters and
associated filters for the recovered data. Only one precision
filter network is required to implement all the transfer
functions for all current (or any new) mark/space frequency
couples. In particular, the same filter can be programmed to
the characteristics required for channels used internationally,
which vary widely, country by country, from those used in
Australia. In addition, many modes of transfer may be sup-
ported, such as telephone and radio analogue transmission
channels, which require different FSK channel frequencies
and data rates.

Further, the programming of the filter’s characteristics can
be performed adaptively, even synchronously within one
period of the waveform being filtered, if necessary. The filter's
transfer function with respect to data recovery may also be
optimised adaptively during the transmission of a predeter-
mined or random test sequence prior to the commencement of
or during the transmission of the data.

Thus, not only is such a filter cheaper to manufacture than
multiple discrete filters but its transfer function may be varied
adaptively in order to improve data recovery from any given
telephone line or other transmission media.
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Figure 1. Typicai circult of a commutated filter. The commutation trequency is
typically 50 times the signal frequency being filtered. $1 and $2 may be CMOS
switches. e.g: 4016, 4066 or similar.

The filter uses active or passive filter networks (for example
see Figure 1) in which the effective value of the network
resistors (R1,R2) is made variable by varying the duty cycle of
very fast electronic switches (S1,S2) in series with them. These
electronic switches typically are commutated at a frequency
greater than 20 kHz. The commutating frequency must be
sufficiently large so that intermodulation components of
significant amplitude are not generated in the FSK passband.

The transfer function of the circuit of Figure 1 (neglecting
intermodulation component generation) is given by:

G(S) =

FILTERED
PUT SIGNAL

1

5?C1C2R1 R2 (T on+T off ), § c2lT on+T off ) (R1+R2) + 1
T on T on

It can be seen that the cutoff frequency of the filter is the same
as if the filter had been made from resistors each of value:
_T on + T oft

T on

The filter networks can be highpass, lowpass or bandpass of
any order (some examples are shown in Figure 2) and of widely
varying topology.
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Figure 2. Examples of different implementations of the commutated filter.

It is possible to design filter networks in which the capacitors
are commutated (switched capacitor filters), but they are
harder (and more expensive) to make in discrete or hybrid
IC form.

The capacitors in the lowpass networks may be designed to
be of equal value, facilitating manufacture further, as only the
mismatch between them, and not their absolute value, would
be required to conform to the accuracy tolerance (typically 5%).

The recovered data is usually further processed to remove
undesired frequency components from it. As the data rate may
typically (but not essentially) vary from 75 BPS to 1200 BPS, a
variable filter of the type disclosed by this invention, adaptive
or not, can be used advantageously in such an application.

Design details

The CCITT Recommendation V.21 contains the specifications
for a 200 baud modem for use on the switched public telephone

network. Modems following this specification are the maost.

commonly used variety currently in Australia.

Advancing technology has generally increased the reliable
V.21 speed from 200 to 300 baud and this unit is capable
of performing well at 600 baud (high band) and 450 baud
(low band). The low band is 980 Hz (Binary 0, or space) to

1180 Hz FSK. The high band is 1650 Hz to 1850 Hz FSK.

Although this modem can achieve adequate data recovery at
600 baud on low band, the filter networks have been optimised
for adjacent channel suppression, rather than high speed.

CCITT V.23 contains the specification for modems oper-
ating up to 1200 baud on the switched public network. The
frequencies used are 1300 Hz and 2100 Hz. At a modulation
rate of 1200 baud the sidebands extend down to about 300 Hz
and up to about 2700 Hz, taking up the whole audio channel
bandwidth. The only way to achieve faster data rates is
to change to the PSK mode (usually with dedicated micro-
processor control). This also places greater constraints on
the line.
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Figure 3. Relative power spectrum of
a 600 baud FSK signal using 1300 Hz
and 2100 Hz trequencies.

Figure 4. Relative power spectrum of
a 1200 baud FSK signal using the
same frequencies — modem receive
filter requirements are much more
stringent.

A backward channel ‘for error control’ has been defined as
75 baud, 390 Hz/450 Hz. Although the sidebands of the for-
ward and backward channels overlap, provided adequate
balancing of the line hybrid is achieved at both ends the two
channels may be used simultaneously.

A 1200/75 baud modem would seem to be the most efficient
means of transfering data primarily in one direction, which is
the primary mode of data transfer currently used by hobbyists.

Both 1200/75 baud and 300/300 baud transmission modes
are used with acoustically coupled equipment.

Problems with conventional technology

No modems currently available implement all the above
modes due to the variety of filter requirements, amongst other
things. Lowpass filters with orders of at least four are
required at 500 Hz, 1200 Hz, 1950 Hz and 2500 Hz, and
similarly complex highpass filters are required at 400 Hz,
900 Hz and 1550 Hz.

Conventional modem designs use a phase-locked loop to

decode the incoming FSK signal back into the original binary

ata. A phase-locked loop uses a feedback signal from a phase
comparator to vary the frequency of an internal voltage-
controlled oscillator until it matches that of the input signal.
Normally, a simple RC filter is employed in the feedback loop.
It is the design of the feedback filter that ultimately deter-
mines the maximum data rate that can be achieved with such
a decoder.

As with most feedback circuitry, the design of the loop gain
and feedback transfer function is extremely complex, so
optimal performance rarely results. If the gain is too high for a
particular feedback network then the circuit will ‘ring’ and
may even oscillate at the wrong frequency whenever the input
FSK frequency changes. If the gain is too low the maximum
data rate will be reduced. In addition, a frequency counter and
much patience is usually necessary to set up a phase-locked
loop decoder.

This design has eliminated this problem by employing a
simple commutated variable frequency filter for each of the
lowpass and highpass functions.

Also, by using a frequency doubling detector this circuit
circumvents the necessity for critical design, making the
components less critical and ensuring optimal performance.

The input frequency is doubled and used to trigger a mono-p

ETI October 1982 — 19
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stable. A crystal-derived reference frequency is used to trigger
an identical monostable. The filtered (‘dc’) outputs of these are
then compared to determine whether the input frequency is
higher than the reference or vice versa.

The only adjustment necessary is to compensate for
imbalance in the two monostables. There is no feedback
network and the design of the filters can follow conventional
procedures.

These approaches have the additional advantage of elim-
inating the need for critical adjustments to ensure optimum
performance. If phase-locked loop discriminators were used,
each would require bandwidth and centre frequency adjust-
ment with a CRO and frequency counter — a total of eight
critical adjustments. In addition, the eight transmitter
frequencies would have to be adjusted individually.

This design uses frequencies derived (phase-coherently)
from a crystal reference. The output sinusoid is then generated
digitally using the order-8 Walsh function synthesis (best
approximation to a sinusoid).

Circuit operation

There are three major sections in the modem: the transmitter,
the receiver and the line interface. In addition, a 600 baud
(nominal) reference oscillator is provided on-board for setting
up purposes.

This is not the place, nor is there the room, for discourses on
how data multiplexers, Walsh function generators and linear-
phase filters work, so this explanation assumes at least a
passing knowledge of circuit techniques mentioned, the over-
all operation being explained with reference to the circuit
diagram.

The transmitter

The master oscillator is a parallel oscillator involving IC9a,
one gate from a 4069 hex inverter, the output being buffered
by ICYf. Either a 5.0688 MHz quartz crystal or a Murata
5.07 MHz ‘Ceralock’ ceramic resonator can be used. If a crystal
is employed, two 33p NPO ceramic capacitors are required,
whereas if a Ceralock is used, the matching loading capacitor
pack (CSC300K) is required. Provision has been made on the
pc board to accommodate either alternative. The 5.07 MHz
master oscillator output, which serves both the transmitter
and receiver, is from pin 12 of IC9.

The master gscillator drives a 4040B 12-stage counter (1C6)
used as a programmable divider. This counter is reset when-
ever a terminal count, set by a diode matrix, is reached. There
are eight sets of diodes, one for each output frequency. A 4051
8-to-1 analogue multiplexer (IC7) connects the appropriate
diodes to the input of the reset monostable in IC6 (pin 11). This
multiplexer is controlled by the data input (board terminal 7)
via a latch, IC2, and a 2-bit channel select code (labelled SO
and S1) applied at terminals 9 and 10 on the board. SO and S1
may be ‘set’ by two switches from DSW1, obviating external
control. Table 1 gives the selection logic for SO and S1.

The reset pulses to IC6 are at 16 times the required output
frequency. They are fed to the clock input of one counter of a
4520 dual 4-bit up-counter (IC16, pin 1). This is used to derive
polarity and amplitude information for the transmitter
sinusoid signal synthesis. The outputs of the 4520 control a
4051 data selector (multiplexer, IC17), the outputs of which
generate a stepped sinusoid. This is the Walsh function
generator.

A linear-phase filter with a cutoff of 2500 Hz follows. This
involves IC12c (one op-amp from a TL074) and surrounding
components. This acts as a smoothing filter to remove the steps
from the waveform and any out-of-passband components
which may be present.

Transmitter output is from pin 8 of IC12¢ and goes to the line
interface circuitry.

22 — October 1982 ETI

The receiver

The centre channel frequencies are derived from the master
oscillator via a 4020B counter (IC5) and half of a 4052 dual
4-to-1 multiplexer (IC8), controlled by the 2-bit channel select
signals (SO and S1, to pins 9 and 10 of IC8). The same reset-
on-terminal-count scheme as used in the transmitter is
implemented here.

The input signal from the line interface is buffered by an
amplifier (IC18) and passed to an automatic level control
(ALC) stage involving IC19; a 3080 transconductance
amplifier, the output of which is buffered by an Intersil
ICL7612 (or 7611) low power, high input impedance op-amp
capable of rail-to-rail output drive. The transconductance
control signal for the 3080 is derived from two feedback paths.
The first feedback path is from the output of the receiver
filters, from pin 8 of IC22¢, via D15. This provides base current
to Q2, the collector current of which controls the current
through pin 5 of the 3080, the transconductance control pin,
thus varying the gain. This feedback path operates for low-
level signals up to a certain threshold where the output of IC20
exceeds the zener voltage of D14 and the second feedback path
comes into operation, further increasing the collector current
of Q2, decreasing the gain of the 3080, IC19. This feedback
path acts to prevent clipping on the output of IC20.

The ALC loop adapts the received signal strength such that
a signal level of about 1.5 V peak-to-peak results on pin 8
of IC22¢.

The receiver filters comprise two 0.5 dB Chebychev com-
mutated filters, one highpass involving IC22 a and d, and one
lowpass involving IC22 b and ¢. These remove unwanted
signal components. A comparator with hysteresis, IC12a,
squares up the signal for the frequency doubling circuitry.
This involves two inverters from IC9 (b and ¢). Two signals are
derived by these gates, 180° out of phase and they drive a
two-diode multiplier (i.e: a full-wave rectifier) the output of
which goes to the data channel input of the frequency
comparator (to pin 4, [C4a).

The commutated filters in the receiver are controlled by
variable pulse width signals derived digitally from three 4-bit
adders, IC11-IC13-IC15 (all 4008). A scan signal at 2.5 MHhz,
derived from the master oscillator by IC2, a 4013, is supplied
to the B inputs of these adders from a 4520. dual 4-bit syn-
chronous counter (IC16). The adder A inputs are programmed
via a diode matrix. The 2-bit channel control signal (§0,S1) is
decoded by IC8, the Y outputs driving the diode matrix to the
4-bit adders. If, say, the A inputs of an adder were programmed
with 1110 then the carry output would be inactive for scan
counts of 0 or 1, but would be active (true) for the rest of
the count cycle. Thus, the output pulse width can be prepro-
grammed digitally via the diode matrix and optimised without
the necessity for many high stability components.

The frequency comparator is implemented with a 4528 dual
monostable flip-flop, IC4, two commutated filters and a
voltage level comparator.

The twice-frequency pulses from the receiver trigger mono-
stable IC4a. The output of this is cleaned up by an order-3
commutated lowpass filter involving IC14a, one op-amp from
an LM 324, to remove components of the resultant signal other
than the data. The reference pulses are processed identically
by IC4b and IC14d, to ensure matchingover the entire range of
input frequencies. IC14b provides the comparator and output
is at RS232 levels via terminal 6 on the board. Adjustment of
the output symmetry is provided by varying monostable IC4b
by means of RV1. Note that, for proper n
and reference channel filters, switches
S11/S14 must each be in the same physical package.

A ‘carrier received’ signal is provided via IC14 and Q1. The
latter drives a LED which lights whenever a tone above 350 Hz
is present at the input of the modem. Terminal 5 on the board




provides a ‘carrier received’ signal output for external use.

Line interface

The line interface couples the modem to the line and provides
line switching, answer and dialling facilities.

Signals are coupled to and from the line via an Arlec
600 ohm to 600 ohm line isolating transformer, type 45035
(Telecom approval No. RA81/144). The isolated winding of T1
(pins 6 and 10) is in one ‘leg’ of a bridge hybrid which separates
transmit and receive signals. This consists of R68 and the
isolated winding of T1 on one side, and R79/R108 on the other
side. The transmit signal is applied to the ‘top’ of the bridge at
the junction of R68 and R79. The received signal is taken from
the nodes of the bridge at the junctions of R68/T1 and R79/
R108 via a TLO71 op-amp, IC18. Sidetone level is adjusted by
varying the negative feedback via RV2 which may be a front
panel control if desired, to cope with week-to-week variations
in line balance.

A full bridge network is used to balance lines of uncertain
impedance, particularly those exhibiting capacitive or in-
ductive reactance. A capacitor may be added to compensate
for either case. Usually, lines will be found to be capacitive, in
which case C46 should be added. The exact value should be
determined experimentally. A value of 10n is a good starting
point. For inductive lines, C45 should be added. Again, start
with a value of 10n. One or other of these capacitors should be
added and the value found which gives the deepest sidetone
null when adjusting RV2. This is best done using an audio
monitor (see later) or an ac voltmeter connected to the output
of IC18 (terminal 23) and must be performed while the modem
ison.

Line switching is provided by a DPDT relay, RL1. This
connects the line to a standard telephone, or whatever
appliance is installed in cases where a telephone line is not
used (e.g: a radio transceiver), whenever the modem or com-
puter is de-powered. (Note: Telecom approval is required
before attaching the modem to Telecom lines.)

Relay RL4 is normally closed and relay RL3 is normally
open, except when dialling. When dialling under computer
control RL3 is first closed, then RL4 is pulsed with
the appropriate sequence. RL3 is opened after dialling is
completed.

Relay RL2 is used to ‘answer’ a call. It is normally open, but
when a ring is detected by the ring detector circuit, RL2 closes
to ‘answer’ the call.

The ring detector circuit consists of a rectifier and voltage
comparator. Diode D13 rectifies the ring pulses coming via T1,
and charges C24. When the charge on C24 exceeds 3 V,
the output of IC12b goes towards the positive supply rail
(high), providing a ‘ring detect’ signal at terminal 11 on the
board. If so desired, C24 may be omitted, in which case the
‘ring detect’ output will toggle high and low when ringing
pulses are received.

Adjustments

A 600 baud (nominal) reference oscillator is provided on-board
for setting up purposes. This is a simple two-inverter oscillator
using two gates from IC9 (e and d). This connects to the trans-
mitter data input, at pin 9 of IC2, via DSW1/4.

In setting up the modem, the transmitter and receiver are
both programmed for 300 baud operation (high channel,
1750 Hz) and DSW1/4 turned on. A dc voltmeter is connected
between terminal 3 (data output) and terminal 4 (which pro-
vides a reference of about —0.5 V). Trimpot RV1 is then
adjusted until the dc voltmeter reads close to zero. If a CRO is
available, then the data output should be adjusted such that
the output signal has 50-50 symmetry.

The sidetone level adjust trimpot, RV2, is set whilst the
modem is ‘on line’ so that the level of any signal present at the
output of IC20 (terminal 24) due to the transmitted signal is

nulled. This can best be done by connecting a dc voltmeter
across C35 (across the emitter resistor of the ALC control
transistor, Q2). Adjust RV2 such that this voltage is mini-
mised. This procedure should be done in conjunction with the
line balance.

The transmitter line level is best set at around —12 dBm,
from experience. This can be effected by varying the value of
R41. If you wish, a multiposition switch can be used to provide
line levels of —6, —12 and — 18 dBm to cope with differing line
conditions.

Computer control

It is expected that this modem will be controlled by a com-
puter. Hence, modem control algorithms need to be developed
for effective use of the modem. There are two modes of oper-
ation: answer and originate. (Note: Telecom approval is
required before attaching the modem to Telecom lines.)
Answer mode

It is expected that the computer will energise RL1 and RL4,
and de-energise RL2, RL3 and the transmitter and wait for an
output from the ring detector. When a valid ring has been
obtained RL2 will be closed to answer the call.

Each baud rate will be selected in turn until a valid carriage
return signal has been obtained. The transmitter will then be
energised and another two valid carriage returns sought. If
they are not obtained within a time-out period it will be
assumed that the transmitter has 'blanketted’ the receiver
signal and the remote user will be notified to try another line
(at the current baud rate) and then disconnected.

If all is OK the communication session can begin.

Originate mode

The computer will energise RL1, RL4 and RL3. RL4 will then
be pulsed in the proscribed 2:1, 100 msec nominal manner
until the number to be dialled has been completed. RL2
will then be energised, RL3 de-energised and the transmitter
enabled.

Monitoring

Two monitors are recommended: an audio monitor and a
signal meter. Both are quite simple to implement, but have not
been included on the printed circuit board.

+6V

BC549
FROM IC20
PING w7

oV

-6V

{ ov

680R

SIGNAL METER AMP.

AUDIO MONITOR

Figure 5. Suggested circuit for an Figure 6. Suggested clrcuit of a signal

audio monitor. strength meter.

The circuit of a suitable audio monitor is shown in Figure 5.
This is invaluable in monitoring the status of dialling software
and to assist when balancing the line hybrid (selecting C45/
C46). A simple emitter follower takes output from terminal 24
(ALC stage output), gain being adjustable via the 1M pot. A
50 mm diameter speaker is coupled via a small 1k-to-8 ohm
‘transistor output’ transformer (such as the Dick Smith type,
No. M-0216, or similar).

A signal meter circuit is shown in Figure 6. This comprises a
simple ac amplifier and voltage doubler rectifier driving a
100 microamp meter. Input comes from terminal 23 (audio to
receiver). This circuit is very useful for setting the line balance
pot. (RV2). A low cost miniature meter can be used.

Construction

As the circuitry is complex, construction on a double-sided
plated-through hole pc board is recommended. In fact, the final »
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prototype boards employed this sort of construction with the numbered clockwise from the left hand side, with the
addition of solder masking, tinned tracks and a silk-screened exception of terminals 23 and 24. Terminal 23 is located to the
component overlay. The board measures 223 x 136 mm and right of IC19, 24 to the right of IC21.
mounting holes are located near each of the four corners. The three diode matrices are located adjacent to the relevant
As some 23 ICs, 50 capacitors and over 100 resistors plus circuitry with the numbered columns running vertically and
quite a number of other components are used, the component the lettered rows running horizontally. All diodes inserted
overlay has an orthogonal numbering scheme so that com- should have their cathode (banded) ends facing toward the left.
ponents are readily identified and located with the aim of Detailson programming the matrices are given later.
considerably reducing errors in assembly. Component Prototypes were constructed using sockets for the ICs to
numbering commences at the top left hand corner of the board. facilitate debugging and performance checking. They aren’t
Numbers are allocated in ascending order from top to bottom, essential but can be handy.
left to right across the board. Revisions of earlier prototypes,  Actual assembly is fairly straightforward. A temperature-
necessitated from experience in actual use, have required controlled soldering iron with a narrow wedge tip is
minor changes to be made and there are several exceptions to recommended for best results with soldering. If you're using IC
this component numbering convention. Components out of sockets, these should be assembled and soldered in place first.

order are as follows: All the resistors and capacitors can follow, otherwise, they
R47 right of RV2 C49 left of Q2 come first. Watch orientation on the electrolytic capacitors.
R79 below R93 C50 right of IC19, 20 The component overlay indicates the positive lead with a
R108 below R79 D13 between R44,45 small ‘+'. Note that links may be needed in lieu of resistors for
C45,46 right of IC18 D14 right of IC20 R96, R97 and R98 — see relay mounting details later.

C47,48 right of IC14 D15 right of IC21 Leave out C45 and C46, these won't be necessary until

actually setting up the modem. You'll only need one or the
The relays are numbered to correspond with the switch other anyway. Alternatively, as most lines seem to exhibit a
numbers on DSW2. Twenty four terminals are provided for capacitive reactance (from experience), you could take a punt
data input, data output, programming control, monitoring and put in a 10n at C46.
and supply. These are located around the edge of the board, Leave C44 till last. Note that this should be a metallised
-y
MODEMS AND THE LAW Section 13
(1) The Commission —
(a) may authorise a person to erect, maintain or operate a telecommunica-
tions installation other than an instaliation for the purpose of transmitting
Or receiving messages by means of wireless telegraphy: and
(b) may authonse the attachment of a line, equipment or apparatus,
including equipment or apparatus for the purpose of transmitting or

At present, the Australian Telecommunications Commission (“Telecom™), by
virtue of the Telecommunications Act 1975 (“The Act"), has controi of what may
be connected to the public telephone network. it is an offence under the Act to
attach any apparatus other than an approved device or an appliance rented from
Telecom to atelephone line. There is nothing wrong with constructing and using
the modem described here provided you do not attach it to Telecom lines without .
approval from Telecom. It could be used by radio amateurs for compuyter rczcn?:]ﬁcg:mezy means of wireless telegraphy. 10 a tele
communications by radio, for example, or the modem could be used over an . )

internal intercom or other cabie system. Here is what the Act has to say about (2) The Commussion may specry. in an authonsation issued under Sub-Section (1)

the subject: the period in respect of which, and the terms and conditions subjecttowhich,
the authorisation s to operate.
Section 87
"Section 3 (1) (1) o
‘telecommunications installation” means — (2) A person shall not, by means of an apparatus or device connected 1o a
(a) ahne;or telecommunications installation belonging to the Commission or used n
(b) any equipment, apparatus, structure, tower, antenna, tunnel, man connexion with a telecommunications system —
hole. pit or pole used, or intended for use. in connexion with a tele- (a) defraud the Commission of any rental, fee or charge properly payable for
communications service: the use of a telecommunications service; or

(b) cause the Commission to provide a telecommunications service to some
other person without payment by that other person of the appropriate
rental, fee or charge.

Penalty: imprisonment for five years.

‘telecommunications service” means —
(a) a service for transmitting, by means of electric or electro-magnetic
energy —
(1) sounds, including speech and music;
(1) visual images;
() signais for the communication, whether as between persons and SLAERED
persons, things and things or persons and things, of any matter A person shall not wilfuily damage, deface. interfere with, remove or destroy a
otherwise than in the form of sounds or visual images; or telecommunications installation or any part thereof belonging to the Commission.
() signals for the actuation or control of machinery or apparatus; or Penalty: impnsonment for two years.

% (b) a service for receiving any such sounds, images or signals that have Section 94

been transmitted by means of electric or electro-magnetic energy: (1) Subject to Sub-Sections (2) and (3) a person other than the Commission
- L U . A ) (a) Shall not erect, maintain or operate a telecommunications installation
lecom ) Ions y t eans a sys em control _y e Commission in within Australia; or
connexion with the provision of a telecommunications service (b) Attach a line, equipment or apparatus to a telecommunications system
bon (11 Penaity: Imprisonment of two years.
2)
(1) The Commission may, from time to time, make, with the approval of the )
Minister determinations fixing or varying — 3) Sub-Setcuc;n “t) does not gpp(ly to the anachlr:ent ofa :ne.hequm:m or
a) The rental payable in r e d . apparatus to a telecommunica ions system to the extent that the attachment
@ by the Com‘r’n;sion’ espect of standard telephone services provided 1s authonsed by the Commission under Section 13 and the terms and
(b) The charges for telephone calls made within Australia, other than conditions subject o which it is so authonsed are complied with.
charges for special services provided by the Commussion in connexion (4) The Commussion may authorise a person to take possession of, remove or
with those calls; and destroy the whole or any part of a telecommunications installation estabkshed,
(©) maintained or operated in contravention of this section and may enter on

(2) The Commussion may, from time to time, make determinations fixing or premises at any reasonable hour of the day for that purpose.

varying rentals and charges, other than rentals and charges referred to n  Those wishing to seek approval for the use of this modem on the public
Sub-Section '(1), for Teiecommun:canuns services and other services that telephone network should contact the Telecom head office in the capital city of
the Commission provides under this Act. ther state. A fee is payabile for type approval testing.
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mylar (‘greencap’) or metallised polyester (PETP) type
rated at 100 V or 250 V with a ‘self-healing’ breakdown
characteristic.

Special mention must be made of CX1a/b. If a quartz crystal
is used, then two 33p NPO ceramic capacitors are required.
These mount to the right of X1, parallel to the long axis of the
board — you’ll see two component pads to the right of the box
marked 'CX1a/b’. If you are using a Ceralock resonator (made
by Murata), then its accompanying loading capacitor pack —
CSA300K — mounts inside the box marked ‘CX1a/b’.

All the diodes and transistors may be assembled next, but
take care with diode orientation. The two ten-turn trimpots,
RV1 and RV2, may be mounted next, followed by X1 (quartz
crystal or Ceralock resonator) and the two 4-way DIP switches
(DSW1 and DSW2). Watch which way around you mount these
last two components.

The three micro reed relays may now be mounted. Note that
their connections are marked on the case and the pc board
component overlay shows the same markings to indicate
correct orientation. These relays are available with coils for
either 5 V or 12 V operation. If you have the 5 V types, then
resistors R96, R97 and R98 will be necessary (560R each),
otherwise links should be inserted in these resistor positions
on the board.

With the micro reed relays in place, you can mount the
double-pole changeover relay and the line isolating trans-
former, T1, last of all.

Note that there are two links required. These are located in
the receiver diode matrix area, at the top of column 3.

Having completed this phase of construction,check the board
thoroughly, both sides. Correct any errors you may find and
see that all soldered joints are properly made and that there
are no solder bridges between adjacent pads. A solder-masked
board generally obviates the latter problem.

If all is OK, plug in IC12 only, set all switches in DSW1 & 2
open, and apply power. Check the power supply rails with a
multimeter for correct operation. Operate each of the switches
in DSW2 in turn and see that the corresponding relay
operates: DSW2/1 operates RL1, DSW2/2 operates RL2 etc.
Trace and correct any faults.

Power down and then insert all of the ICs, taking care to
orient them correctly — all ‘vertical’ ICs have pin 1 facing the
top of the board, all ‘horizontal’ ICs have pin 1 facing the left
hand side. Use the usual handling precautions with the CMOS
ICs. The modem can then be tried out by carrying out the
operations listed under the heading 'Adjustments’. ®

PRINTED CIRCUIT BOARDS

Readers wishing to construct this modem can purchase printed
circuit boards by mail order direct from ETI. We have retained copy-
right on the pc board design and boards have been manufactured
tor us. Note that a number of electronics retailers are stocking
complete kits for this project — see the Shoparound page in this
issue.

If you wish to purchase a board only, they cost $50 each (post
free). Send a cheque or money order for the number of boards you
require to:

ETI-644 pc board

ETI Magazine

154 Clarence St

Sydney NSW 2000.

Please allow up to four weeks for delivery.

HUNG CHANG

LOW COST 3'2 DIGIT

LCD DIGITAL MULTIMETER
% Push Button Operation

% 0.1% DC-Volt Accuracy

Y Fully Overload Protected

Y Hi-low Resistance Diode Check

$6 2 *PLUS TAX

*FROM STOCK (subiect to prior sales)

PATONELECTICALPTY.LTD.

90 VICTORIA ST, ASHFIELD NSW 2131. TEL: (02) 797 9222
136 UNION RD, ASCOT VALE VIC. 3032. TEL: (03) 370 5994

AGENTS:

NSW: Newcastle (049) 61 5628 Wollongong (042) 71 3844 ACT:(062) 80 4654 PNG: Lae
43 2277 NZ:(04) 68 3589 QLD (S): (07) 52 5231 QLD (N): (070) 51 2404 WA: (09) 3814477
SA:(08) 268 2300 TAS: (002) 34 5978 (003) 31 9868.

HC703

(Includes test leads)

\v- !

BANKCARD WELCOME
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== AUDIO KITS -
~JAYCAR IS No1

This unit has been extremely
popular with audlo enthusiasts
rlgt across Australial EA have
deslgned a special crossover/
booster amp just for this unit
Now you have no excuse to
bulld a subwoofer system to
enjoy those thrilling low notes
from plpe organs, synthesisers,
1812 cennons etcll

SPECS:

Diameter 10’° {250mm) Cast
Frame. QT=0.39, VAS=631
Power Handling = 100WRMS.
RECALL NOTICE: Free-air Resonance 32Hz HHz
Some Sub-Woofers soid in Augusl, did not contorm Voice Coil = 2°* {51mm). Dia.
to our published specs. The tree air resonance Magnet Assy = 3kg (G.GIbs).
maybe over 32 Hertz.lf your unit was supplied A FREE SUB-WOOFER

before the 1st September and DOES NOT have a CABINET DESIGN IS

silver label oh the back magnet, please return it to PROVIDED WITH EACH

use for free reptacement UNITII

b woofer sensation

Ref: Electronics Australis June- August 1982

This compact 63 litre vented
enciosure was  specifically
deslgned eround the para

ENCLOSURE | (il

Woofer. It follows the theory
Sioneered by the work of
hiele, Smali and Snyder, The
Jaycar enclosureis easy to bulld
and is made of hl?\ quaijlty
durable materials. The heav
walled cabinet Is covered wi
an attractive black vinyl veneer.
All timber is pre-cut and the
black grille is alteady made.

Assembly takes less an one
our.

4 NB. The photo shows the

| 79 50 prototype which was finl-

shed in white. The groduction
L]

unlits are only available in black
Freight anywhere in Australia
only $10.00.

AMPLIFIER/FILTER UNIT

AMPLIFIER/FILTER
UNIT,

Amplitier Module $79

Transformer to $39.50
wlt
Metel cass specielly mede

to suit including tront

panel, herdwere stc.{not a
twin 28 cees). Only $29.80
$148.00

Buy the lot for only
$125.00 If you purchate
the enclosurs and woofer
st the sesms tme.

REF, EA JULY 1982

State-of-the-ait power Mosfet technology combined with
an active low pass filter results in a sub-woofer amp with-
out 91gunl anywherell
FEATURES: Around 100WRMS Drlve capability.

Low pass (sub-woofer) filters on board.

Can hook-up to pre-amp out or power-

amp out

Power supply on board.
{Transformer needed. ONLY $39.50)

MULTIBAND
RECEIVER

AS REVIEWED IN ELECTRONICS AUSTRALIA AUGUST 1982
Virtually continuoys coverage from 145kHz to 470MHz in all modes.
AM, FM, SSB, CW. Bulit-In VFO, Squelch, RF Gain, Antenna trim
and dozens more featuresi|!

Measures a huge 484 (H)x355(W)x 165(D)mm and welighs 5 kllos (plus
batteriesil) Fantastic Rerformance from one radio.

$10 freight anywhere
in Australia.

CARLINGFORD

Metranome — Stick 10 the best when lesrmng Ref; EA2/82 $18.96

Futzbox — Funky guitar sound Ref: EA1/81 $19.50
EPROM Py - Chesp EPRO! Ret: EA1/82 $59.00 1{.
Guitar Booster — Pay your guitar on the Hi Fi Ref: EAS/82 $14.50 /

Onscreen Graphic Analyier — a must for the sudiophile EAS/B1 $106.00
Cametie Deck Audio Test Unit Ret: EA10/81 $45.00 a <

EA KITS

Le Gong — Elsctroni Doorbeil Ref: EA3/BY 31495
PC Birdies — Duelling Canary Sound Ref: EAS/81 $14.50
Cudfipp Cricket — Circust drves you crary Ret: EA2/82 $12.50
Vocal Canceller ~ Insert your vowe onto records Ref: EA4/82 $19.50
VOX Relsy — Open doors with & handclap Ref: EA4/82 $34.50

Musicolou IV - Coloured lighting for yous Hi Fi $85.00
Photon Torpedo — Alisn inwaders gams Ref: EA9/B1 $29.50
ETI KITS
446 — General Purpose Preamp $6.50 HOBBY ELECTRONICS KITS
449 — Balanced Microphone Preamp $9.50 HE102 — Guitar Phaser Auglist 1981 $26.50
681 — £1BV @ 200mA Power Supply - Tranny nduded §17.50 HE103 — Teanunior Testar July 1981 $9.50
330 — Car Alarm - works well $20.50 ME104 — Simple AM Tuner Joly 1981 $2.50
482 ~ Sound Bender - Detek} $24.50 HE106 — Bavic Amplsfier July 1981 $9.78
446 — Audio Limiter $12.00 HE106 — Wirsless Microphons July 1981 $6.50
479 — Bridging Adeptor ETIA/B2 $9.96 MEI07 — Electronic Dics August 1981 $5.96
499 — 150W MOSFET P.A. Amptiier ETII/82 $79.50 MEI08 — Power Supply August 1981 $11.95
498 — Presmp for sbove $39.50 ME10 — Unmistaksbell Saptembee 198 1 $6.96
480/50 — 50W Econamy amplifier - quality version  $23.00 HE111 — Ohmmate September 1961 $19.95
480/100 — 100W Economy amplifier — quality veron $27.00 ME112 — Microminer September 1981 $12.00
158 — Low Ohms Mater ETI11/89 $20.50 HE113 — Watar Alarm Sepumber 1981 $9.50
729 — UHF Masthaad Amplifier $35.00 HE114 — Digtal Countat/Display Octobwe 1981  $13.96
735 — UMF Convartor $32.50 HE115 — Resction Timsr ******* November 1981 $6.95
477 — 5000 Series MOSFET Module — Quakity $50.00 ME116 — OP Amp Testr Oclober 1981 $3.05
47BMC — 5000 Series Moving Coil Preamp $2050 HE117 — Houm and Car Alsrm Ociober 1981 $16.95
47BMM — 5000 Sesws Moving Magnet Preamp $19.50 HE121 — Sceatch and Hiss Filter October 1981 $9.60
458 — 5000 Series Peak Reading Level Meter $20.50 HE123 — Alben Invaders November 1981 s;g :
HE128 — NiCad Charger Novembes 1981
JAYCAR STOCKS QUALITY HE127 — Siren September 1981 2:
HE1Z8 — Foghom September 1981
KIT VERSIONS OF MOST S:pl-“mw November 1961 $6.96

EA, ETI & HOBBY ELECTRONICS “*err- s 0 i eenen v comotete oparation

Lo STARTER %
» » NEW KIT » »

Ref: Electronics Australia October 1982,
Simple iittle circuit fits into an old plastic filuoro lamp starter. Lights
turn on without a flicker. Great for bathrooms.

- s ONLY
4 95 .r*TA F.-E.
x ® .

magazine ([l

LOW IMPORT

binde ?’.YP;Y%:SS

Keep your precious (and expensive) magazines in order for easy

JAYCAQ

125 YORK ST SYDNEY 2000 RINISUM MAlL ORDER $5.00

e Didiiax: TE2WE | | wiairicanasimon ., snmer v |
PHONE 872 4472 Mail Orders To: $23340.00 33.50) $50490.99 (34.000 n.s:.',',?,".":.,',%‘,";'.;z
Box K-39 Haymarket 2000 e PR e

reference. Smart blue colour with gold lettering. Heavy gauge and
richly chromed metal fittings.




Project 494

Signal
powered

loudspeaker protector

David Tilbrook

This unit affords both dc and over-power protection
of loudspeakers or loudspeaker systems rated at up to
1500 watts! The unit requires no power supply and has no
discernible audible effect on sound quality making it suit-
able for both hi-fi and sound reinforcement applications.

THE ETI-455 loudspeaker protector
has proved to be a very popular project.
It was published in March 1980 and
since then we have had numerous phone
calls from readers with stories of how the
unit had saved their loudspeakers from
almost certain disaster. Usually the
power amplifier had gone faulty and
applied the full dc supply rail to the
loudspeaker terminals. Without the
loudspeaker protector in circuit the
result would be at least an open circuit
bass driver and probably worse. The
protector prevents this by monitoring
the loudspeaker lines for the presence of
dc, opening a set of relay contacts if this
occurs, disconnecting the loudspeaker
from the faulty amplifier.

The ETI-455 works well but requires
its own power supply, either batteries or
a small regulated mains supply. Another
disadvantage results from the type of
filter used to distinguish between dc and

the audio signal. This was a conven-
tional passive filter set to around 10 Hz.
The problem is that it is still possible
with very large amplifiers to trigger the
protector on low frequency audio con-
tent. So the circuit, although perfectly
satisfactory for its quoted maximum
power of around 100 watts or so, is
unsuitable for very high powered ampli-
fiers.

We decided to overcome these limi-
tations in this new loudspeaker protec-
tor, the ETI-494. Since the old one was
published we have had numerous re-
quests for a circuit that could be
mounted inside a loudspeaker enclosure.
These requests have come largely from
the sound reinforcement industry al-
though the unit would obviously be
applicable to all loudspeakers. The
protector would not be able to be
powered from a mains supply since it is
not always desirable or even possible to

run mains to the loudspeakers. This is
particularly true in a sound reinforce-
ment or public address system. Simi-
larly, batteries are unsuitable since
access would have to be provided to
facilitate testing and changing them
when required. In addition, when we
published the ETI-499 MOSFET P.A.
Module (March 1982), we promised to
follow up with a loudspeaker protector.
This is it. The solution, used in this
project, is to power the unit from the
audio signal itself.

This is done in this case by placing a
fullwave rectifier across the speaker
lines and charging a 1000u capacitor
through a 47 ohm resistor. The worst
possible load presented to the speaker
line is therefore 47 ohms and this is only
while charging the capacitor and for
signal voltages in excess of 12 V. This
ensures that the unit has no discernible
effect on audio quality but makes p»

ETI October 1982 — 29



Project 494

possible a truly ‘set-and-forget’ loud-
speaker protector that can be mounted
inside the loudspeaker enclosure if
desired.

The ETI-494 tests for both d¢ and
over-power, which can be adjusted by a
preset on the board to suit a particular
loudspeaker or application. The circuit
also uses a new filter design with an
almost ‘brick wall’ response enabling it
to be connected to very high power
amps. This is discussed in more detail in
the ‘How it Works’ section.

The maximum power that can be
applied to the unit is determined by the
type of regulator transistor (Q1) used.
We have specified a TIP31C for this
device which has a 100 V collector-to-
emitter breakdown voltage. Since the
emitter is at 12 V, the maximum voltage
that can be applied to the unit is 112 V.
This is equivalent to an amp capable of

HOW IT WORKS — ETI 494

The signal from the power amp is rectifled by
the fullwave rectifler formed by D1-D4. The
output of this is fed through a 12 V regulator
circuit formed by Q1 and its associated
resistors and zener diode, and charges the
electrolytic capacitor, C1. The output of the
rectifler is also fed to the input of the dc sense
and over-power detection circuitry.

IC1 gates a and ¢ form the dc filter.
Resistors R4 and R6 form a Schmitt trigger
with a small deadband. When the signal goes
above the trigger voltage the output of the
trigger swings hard to the positive supply rail
of the IC, charging C2 through the 220k
resistor, R8. Resistors R10 and R11 with gate ¢
form a second Schmitt trigger monitoring the
voltage across C2. If the voltage across C2
reaches the trigger voltage of this second
Schmitt, gates d, e and f are activated, pulling
in the relay contacts and disconnecting the
loudspeaker. It takes about 100 ms to charge
C2 through R8, and on normal audio content
the output of gate ‘a’ will be driven low before
this occurs, discharging C2 rapidly through
D6. Only signals which do not have a zero
crossing for longer than 100 ms will trigger
the protector.

The over-power protector consists simply ot
a voltage divider feeding a third Schmitt
trigger. Whenever the signal voltage exceeds
the trigger voltage the output of gate ‘b’ is
driven high and C3 starts to charge. If this
condition persists for long enough the output
gates are turned on and the relay pulls In.
Note that both the dc and over-power sense
circuits charge C3 when activated. The
circuits are decoupled from this capacitor by
diodes so that, once charged, C3 can only be
discharged by the parallel resistor R12 (the
effect of the input impedance of the gates is
negligible). Since it takes about one second
to discharge this capacitor, the relay will hold
in for this time. The protector therefore
reconnects the loudspeaker approximately
one second after the fault condition has been
removed.

30 — October 1982 ETI
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FROM -
AMPLIFIER NC - PERKER
TaLyin %
12V RELAY {FRL611D012)
ALY
1
F D9

D1-05 ALL IN4004
D6-D9 ALL 1N914
IC1-4050

FROM AMPLIFIER

TO SPEAKER

NOTCH DA SPOT
AT THIS END

‘ 4

TO-220 (e.g: TIP31, 32)



PARTS LIST — ETI-494

Resistors . all Ya W, 5% uniess noted

ARPT MSTyoss ¥ 47R

L - TR ... 2K2,22 W

R3, R9 o ol 47k

R4, RS . 100k

R6,7,10 . 470k

R8 . - 220k

R .2Mm2

R et et 10M

RV1 . 20k min. trimpot
Capacitors

C1 ...............1000u/25V RB electro.

Cz,C3 . 220n greencap

Semiconductors

P1OB | iy ui 1N4004, EM404
D6-D9 ............1N914, 1N4148
IC1 1 s .. 4050

(o) W TS TIP31C

ZD1 12V, 5 W zener

Miscellaneous
ETI-494 pc board; RL1 — Fjuitsu FRL611D012,
12 volt SPDT 10 A contacts or similar relay
(pc mount type).

Price Estimate
$20-324

supplying approximately 784 watts into
an 8 ohm load or 1568 watts into a 4 ohm
load. If the amplifier to be used is
capable of powers greater than these the
regulator tramsistor should be substi-
tuted for a device with a higher V
rating. The relay pulls around 40 mA
when operated, so power dissipation in
the regulator transistor will be around 4
watts when dropping 100 volts. Al-
though this is not a particularly high

dissipation it is high enough to lie
outside the SOAR rating of many high
voltage transistors, so be careful when
choosing an alternate regulator transis-
tor.

Construction

Construction is straightforward since all
of the components are mounted on the
pc board. The usual precautions should
be taken to ensure that all polarised
components have been mounted with
the correct orientation. The IC used is a
CMOS type and is therefore static
sensitive. Solder this last and preferably
using an earthed soldering iron. It is a
wise precaution to discharge yourself
before handling the device by first
touching an earthed metal appliance.
For a more detailed description of
precautions when handling CMOS refer
to our article ‘Electrostatic discharge —
nemesis of electronic systems’ in the
June edition, 1981.

It is a wise precaution to space the
2.5 W resistor, R2, off the pc board
slightly. In the case of a high powered
loudspeaker going faulty with dc this
component will get quite hot and spac-
ing improves ventilation around the
component and prevents the possibility
of charring the pc board. If you can’t
obtain a 2.5 watt type (e.g. Philips
PR52), then a 5 W type may be substi-
tuted.

Before mounting the unit check oper-
ation by connecting around 20V dc
across the speaker input terminals on
the pc board. The relay should cut in
after about one tenth of a second. If the

loudspeaker protector

protector passes this test connect the
speaker wiring. If the preset is turned
fully down (turn it anticlockwise when
viewing the board with the components
on top and the relay to the right) the
relay will cut in when the power exceeds
around 20 watts for an extended period.
The protector allows transients to the
full supply rail to pass but will prevent a
continuous 20 W from being applied to
the loudspeaker. To increase this, turn
the preset clockwise until the desired
response is achieved.

Performance

We tested the loudspeaker protector for
its effect on audio performance as well as
its reliability. A variety of power amps
were used to ensure that the load
represented by the protector would not
affect audio performance. Even a very
low power amplifier, with a compara-
tively small damping factor (high output
impedance) could drive the unit with no
degradation to the sound quality. Dur-
ing every test the protector worked well
and cut in at the correct time to prevent
damage to the loudspeakers.

NOTE. Some amplifiers are un-
stable when driven into an open
circuit. This is particularly true of
valve power amplifiers some of which
destroy themselves the moment the
speaker is disconnected. Loud-
speaker protectors are however, not
usually required for use with valve
power amps since the possibility of
de on the speaker lines is remote, but
over-power protection may be re-
quired. [ ]

e L.E.D. AND L.C.D. DISPLAYS
* TOOLS AND EQUIPMENT
* BOXES

BILL STREET AND CO HAVE OPENED THEIR
NEW SHOP IN PULTNEY STREET JUST DOWN
FROM McCEWAN'S AND INVITE YOU TO
INSPECT THEIR WIDE RANGE OF
ELECTRONIC COMPONENTS INCLUDING

© TRANSISTORS—RESISTORS—CAPACITORS
* METERS—INSTRUMENTS & PROBES

BIUCOELEGHRONITS

SHOP 2, 31 PULTNEY STREET, DANDENONG, VICTORIA, 3175. TELEPHONE (03) 791 8655

koo
lkl MINI LATHES AND DRILLS
EWSTRONICS BREADBOARD SYSTEM

WIRE WRAP TOOLS AND EQUIPMENT

ARLELC TRANSFORMERS
e AND ACCESSORIES.

TOYO

) IZUMIYA +C INC.

PRINTED CIRCUIT AIDS
® PLUGS AND SOCKETS AND CABLE

© PRINTED CIRCUIT BOARDS AND EQUIPMENT
© TRANSFORMERS AND SPEAKERS

We are opef.—

Mon.—Thurs.8.30 am—5.30 pm
Fri.8.30 am—9.00 pm
Sat.8.30 am—12.00 noon
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TEKTRONIX DUAL-TRACE
HIGH PERFORMANCE

60 MHz PORTABLE
OSCILLOSCOPES

Here is an excellent opportunity to buy a high performance
60 MHz oscilloscope from the world’s leading oscilloscope maker at a
very special price — exclusive to ETI readers.

THROUGH THIS SPECIAL DEAL
TEKTRONIX IS OFFERING THE
MODELS 2213 AND 2215
PORTABLE OSCILLOSCOPES
(REVIEWED LAST MONTH) AT
SAVINGS UP TO HUNDREDS OF
DOLLARS OFF. ORDERS WILL BE
ACCEPTED ONLY WHILE STOCKS
LAST AND IN ANY EVENT NOT
AFTER 31 OCT. '82.0RDERS MUST
BE PLACED BY COMPLETING
THE COUPON OPPOSITE.

Model 2213 with single timebase and delayed sweep facility

FEATUR ES See review, pages 15 to 18, July issue.
@® Tektronix’ two-year

standard form of warranty.*

8 x 10 cm display, internal graticule

dc to 60 MHz bandwidth

2 mV sensitivity

5.ns/div (x10) to 0.5 s/div

sweep speed range

advanced trigger system

delayed sweep measurements

muitiple vertical display modes

multiple horizontal display modes

easy to use

light weight — 6.1 kg

(w/out accessories)

new x10 probes with Model 2215 with dual timebase and alternate sweep switching
IC grabbers included

a variable trigger hold-off You cannot walk into a Tektronix sales
TV line and field triggering at

any sweep speed office and buy one of these oscilloscopes
® enhanced auto mode at this price — it can only be purchased at
® Z-axis input (brightness moduiation) this special price through ETI.

* The standard "“Corporate Warranty Statement” of Tektronix Australia Pty Ltd is available for inspection at any of the offices shown opposite.




SPECIAL OFFER PRICES

X Model 2213

$1139 excl. sales tax
$1348.58 inc. sales tax

<X Model 2215
$1422 excl. sales tax
$1683.65 inc. sales tax

Both models are supplied as illustrated and come complete

Cover and accessory pouch not included. (Usual cost $65.)

@ Prices including sales tax have had to be increased owing to sales tax increases in
the recent budget.

with two P6120 x10, 60 MHz probes and instruction manuals.

Tektronix currently list the 2213 at $1392 (51648.13
inc. tax) and the 2215 at $1758 ($2081.47 inc. tax),
which includes probes, manuals, cover.and pouch.

Anyone purchasing a 2213 or 2215 through this
offer may later obtain accessories, but only
directly from Tektronix. Tektronix accessories
for these oscilloscopes include: cover and
accessory pouch (020-0672-00); viewing hood
(016-0566-00); C-5C Opt 04 scope camera; Model
200C SCOPE-MOBILE cart; rack adaptor kit
(016-0466-00).

INSPECTION

You can inspect one of these oscilloscopes during office hours at the following places:

Sydney: Melbourne: Adelaide:
ET! Offices Murray Publishers Tektronix
15 Boundary St Offices 128 Gilles St
Rushcutters Bay NSW | 22nd Floor, Adelaide
150 Lonsdale St (Phone 223-2811)
Melbourne

Brisbane: Perth:
Tektronix Tektronix

737 Logan Rd 66 Wellington St
Greenslopes East Perth

(Phone 394-1155) (Phone 325-8433)

HOW TO ORDER YOUR OSCILLOSCOPE

Fill out the coupon here and enclose a cheque, bank cheque or money order
for the amount required made out to TEKTRONIX.

If you are not paying sales tax, please quote your sales tax number on the coupon, where indicated, or for schools, colleges or other
educational institutions, enclose a sales tax declaration on your letterhead. The completed coupon, together with your cheque, bank

cheque or money order should be sent to:

TEKTRONIX SCOPE OFFER
c/o ETI, 15 Boundary St
Rushcutters Bay NSW 2011

DELIVERY Tektronix will endeavour to deliver the goods inside four (4) weeks from receipt of payment. Delivery

(or acknowledgement of coupon) should occur within two weeks.

| Please supply, on the terms outlined in this offer and in the standard ““Corporate Warranty Statement’ of Tektronix Australia

Pty Limited.

Send completed coupon with cheque or money order to:

....... Model 2213 CRO(s) @ $1139 each, excl. tax or @9$1348.58 each, inc. tax.
....... Model 2215 CRO(s) @ $1422 each, excl. tax or @ $1 683.65 each, inc. tax.

Sales TaX MO . . »x isnwamals smwsmwas yss (if applicable). lenclose$........... total
NQITIE . . o u'e et o din o s e s e w8 pMen 51 b S £ 2.
ACATOES . . s v L wewaie = by mr s s fram e mag = b h o8 4 4t pasbie s Wepigs s Ml ia o el i/ o) s PRlr Al Postcode . .........
Cheque or Money Order NO ......ooovviiieeen s AN 2 e i s o S . 54 T 2

TEKTRONIX SCOPE OFFER, c/o ETI, 15 Boundary St, Rushcutters Bay NSW 2011
This offer is made by Tektronix Australia Pty Limited (Incorporated in ACT).

L his offer I made By e e e e e =]




MR HOWARD
DESPITE TWO SAVAGE INCREASES IN SALES TAX AND HEAVY

DEVALUATION OF THE AUSSIE DOLLAR, WE ARE STILL PASSING ON
GREAT SAVINGS! OUR GREAT PRICES CAN'T LAST FOREVER SO ACT NOW!

(BEFORE MR. HOWARD DOES — AGAIN!)

Switch/
Nagnet Assy.

Grab some of these before the
Canberra boys grab the shirt
off your back!|

A buik buy of these has enabled

us to pass on great savingst!

Quality dry reed insert In

tough plastic housing with

screw terminations. Matching

Magnet assembly closes SP-

ST reeed contacts when near

reed,

— 10 million operations
Comes with instructions
Double sided foam tape inc.
Screw mount as welil

Staggering value.

Jaycar has a complete range of

Rectangular
Ds % % %

These are quality 2mm thick
polished LEDs (similar to

- not the cheaper
3mm thick unpolished LEDs.
Colours available: Red, Yellow
Normally $0.60 for
this quality

BUT NOIY

Not $0.40 not $0.30 but as
low as $0.20 each|

Siemens)

Green.

1-9
10-99

S

/

Zener Dio_des

The following values only (5%
1 watt).

24V, 30V, 39V & 56V.

25 cents ea
22 cents ea
20 cents ea

improve your Dowry with thesel

9Vv1, 10V, 13V, 16V, 20V, 22V

15¢ea|1

for1 H

DPDT * *
Footswitches

Doubile-Pole Double Throw
Footswitches.

We had to import these ourseives
to get the quality at areasonable
price.

Heavy duty. ideal for any music-
al effects-pedal application.

$6.95

WBDN 100 holes $2.50
WBTN 640 holes $8.95
WB2N 840 holes $12.95
WB4N 1680 holes $24.50
WB6N 2420 holes $39.50

Burglar alarm components —
call in!

PERIMENTER ...
BREADBOARDS ::::zsuise ==

stocks of these

$1.50 ea
10-99 $1.40 ea
100+ $1.25ea

Weller SPARES

We stock genuine factory spare parts for the famous
Weller temperature controlied solderlng trons.

SwW-60D
HE-60D
HO-60
BA-60
TC-208

Switch assembly $29.50
Heater element 24V $27.50
Handle $5.95
Barrel/Nut assembly $7.60
Plug socket $7.50

TRULY GREAT BARGAINS —

¥ % Ak ¥k

=

/

PLEASE NOTE

that such a product wauld have wide appeal

Contaéns Americium 241
lonization Chamber

- 9V Mallory Duracell included
Contains very loud solid state
buzzer

12 month tactory warranty

) V=
LI/805< 2 Detector
CONSUMER FLOP CONSUMER FLOP
CLUB, HOTEL, HOSTEL & MOTEL MANAGERS

When they were $49.50 no-one wanted them. The price fell to a very
reasonable $29.50 and still they stayed on the suppliers sheives.
We have now been in instructed 1o clear them for less than % of $29.50

FROM GENERAL ELECTRIC

>k

One of the greatest consumer Hops of the last decade was the lonization
Chamber Smoke Detector, Even though it is a brilliant product {reliable
compact, easy installation, faiksate etc) jt st did not sell, Human
nature being what it is finds safety-oriented roducts st not worth the
snvestment, We ail know that accidents and fires never happen to usH

As smoke is the greatest killer ina fire, the market rescarch gurus thought

»Favous#GENERAL §B ELECTRIC

BURGLAR ALARM SLASHEOQ!!!
HUGE SCOOP PURCHASE — ONCE SOLO FOR OVER $100

*

Amazingly low price for a tull feature ultrasonic proximity /burgiar alarm,
+ Completely self contained + 12 month manufacturer guarantee +
Instant or delayed alarm + H imitation grain + Cabinet
18! x100D + Pr bl Iti-code disable switch
+ Single 9V Alksline battery * lasts one year + Unit beeps when battery
gets low ¢ Containg recerver element designed for greater sensitivity
without false triggering + Uses State-of-the-art LS| circuitry + Worth
the money in parts alone ¢+ Comprehensive 24 page manual included +
Comes complete with 4 window deterrent stickers + Absolutely no
installation needed. ° Battery extra
SAVE A FORTUNE — COMPARES WITH UNITS OVER S100
Below cost distress stock — Factory orders 1o seil.

ONLY $5.95 for a set of two
(One for each ear)

MUFFS SCARCE — GRAB NOwW!!

The Sennheiser HD414 Earmuffs are now
back in stock. Who needs a pair of mangy
muffs around the ears?

Spruce up your Headphones with these
bright Blue earmuffs,

carDCDC

inverter

Very low cost 12V DC/DC In-
verter. Plugs into car cigarette
lighter and powers 6V, 7%
and 9V equipment @ 800mA.

$495 -

I
&/

CARLINGFORD PHONE 872 4422



EAT YOUR
HEART OUT

JAYCAR VALU-PACKS. QUESTIONS RAISED IN PARLIAMENT
In the last few months Jaycar’s valu-packs have become legendary. Trimpot packs sold out in days.
Photocells — well we THOUGHT we had a lot! ‘e kept the pot packs going for about 6 weeks but the

staff threatened to go on strike! (We ran out anyway).
Now we have more!!

The Treasury are wondering how we can do it! Could we be getting them from the bottom of the harbour? Are we 'f!pplving
the right sales tax? The Opposition is demanding a Royal Commission but we think the Government will tough it out.

Subscribe to Hansard for further news!

Lamp Bezel
Pack

—ITHAD TO HAPPEN

Only Jaycar would have the
audacity to offer a Lamp

Bezel Pack!t

This fantastic pack contains an
assortment of Incandescent
bezels (MES and tiiliput)
neon bezels and LED bezels.
Over 20 in alll! The average
price of each bezel is $1.50
So you will gasp when we tell

Useless
adaptors

60‘\
RR/
A

Alligator Clip
Pack

HEATH ROBINSON
EZ HOOKS

These are’'nt on the protected
list! A bulging bag of gorg-
eous grippers. From gnat-like
nippers to finger chompers.
Grab a bag now before they
grab you!

Over 25 clips in each bag.
VALUE AT $7.95

but they’re only -

s495

Great for battery chargers,
paper clips and 000’s other
uses!

Silver N\ica
Pack

SUPERB VALUE

Probably the most stable capa-
citors of the lot Pack of 100
SM’s in values ranging from
33pF to 1000pF @ 100V,
Silvered Micas are hard to get
now and are normally VERY
expensive,

Worth well oyer $40 but yours

) 20.99

Thermistor
Pack

NEW LOW PRICE

470 ohms @ 25 degrees C NTC
THERMISTORS — were $0.20
each (which was cheap) now:

¢l for10

NIXIES *

1f you are over 30 you will
know what these are. To the un-
initlated they are basically a
valve version of a 7 segment
LED display!

TAKE CARE OF
TO-3 MONTH

Spruce up those hard working
TO-3's with our upgrade pack.
Each pack consists of the

We have double female. We also have the opposite! And some
weird combinations in between.»Each adaptor is solid metal and
high quality and we can’t see the reason why some were over
made and we're sick of looking at ‘em.

You get 12 in a bag and if you only use ONE once they will owe
you nothing. Once sold for $3 each, but we won’t insult you by
claiming $36.00 ‘value’. A bag will cost you $3.95.

1-9 75¢
MR HOWARD — EAT YOUR HEART OUT!
, sy U Uaioe® | 10+500
T:ID?OCL____J__ e  FOR
$3.951!!

following:
6 quality McMurdo TO-3
Covars
6 quality McMurdo TO-3
Sockets
~ 2 Beryllium Oxide high
conductivity TO-3 washers

In the 60’s they were the ONLY
type of electronic display around
Grab one for your kids. Great
curiosity value.

ONLY $1.00 each

S0239

UHF PANEL SOCKET
% Normal Price $1.20

POST OFFICE
STREET

Jaycar

PENNANT HILLS ROAD

KELLER STREET

CARLINGFORD ROAD

L ||

DARWIN STREET

KENTUCKY

Ay FRIED

CHICKEN
L

CARLINGFORD
COURT

n‘\

EMBRANOT AVENUE

MILTON STREET

| It

F,
LEMING STREEy

are PERFECT.)
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125 YORK ST SYDNEY 2000

Factory Seconds
YOU come FIRST

We have secured a smallish quantity of 5 pin DIN to 4 RCA audlo
leads that are on the wrong side of the Q.C. inspection. Shame
though. Because the DIN plug is ALL METAL and GOLD plated.
So are the RCA plugs. Problem §s that the gold plating is bubbling
on the gold DIN plug. (As far as we can see the 4 gold RCA’s

An ordinary NICKEL PLATED lead set like this costs around
$4.75. The gold versions normally are around $9.95. You can
have one of these for $3.95 and that’s better than Nickel any day!
Worth it for the 4 x RCA’s alonel

L@
*395:> 7 L U

MINIMUM MAIL ORDER VALUE $5.00

Ph. 2646688 Telex: 72293
Mail Orders To:
Box K-39 Haymarket 2000

POST AND PACKING CHARGES
$5$9.99 ($1.20) $10$24.99 ($2.40)
$25$49.99 ($3.50) $50.399 99 ($4.80)
$100 up ($6.20)

NEW SHOP HOURS
Mon:Fri 8.30 to 8.30pm
Sat 830 to 12.00pm
Thurs night to 8.30pm




b Notes

Super timer — from us to days

Timing long periods has always been a problem because
of the high leakage characteristics of the timing capacitor.
This is no longer true! The XR-2240IC is a programmable
timer capable of producing ultra-long time delays without

sacrificing accuracy.

THIS IC can generate time delays from
microseconds up to five days, and with a
little ingenuity can generate a delay of a
couple of years! A functional block
diagram of the IC is shown in Figure 1.

fo En— w E] v+
REGULATOR
tor2| 2 fe - 8louTeuT
' TIMEBASE
e [— 4 ouTPuT
tos[a}e (13} TIMING R
B ] TIMEBASE
tossf5 | COUNTER {iz)mopuLATION
'oan—- - E TRIGGER
|comnm.i
toes [T }= c [10] RESET
'MuE- 31

Figure 1. Functional block diagram of the XR-2240.

The circuit consists of an internal
timebase generator, a programmable
8-bit counter and a control flip-flop. The
time delay at the output is set by an
external CR network and can be any
period from 1.CR to 255.CR. Herein lies
the secret. The CR timebase generator
can be set to give a very accurate short
period, and binary multiples of this
short period are then programmed and
taken from the output. Each output is
capable of sinking approximately 5 mA
of load current.

The features of the IC are:

1. Timing from microseconds to days.

36 — ‘October 1982 ETI

2.Programmable delays:
1.CR to 255.CR

3. Wide supply voltage range: 4 V to
15V

4. TTL compatible inputs and outputs
5. High accuracy: 0.5%

6. Excellent temperature stability
7.PeriodT=CxR

Circuit operation

The timing cycle is initiated by a
positive-going pulse on pin 11. This trig-
ger pulse performs three functions:

1. Activates the timebase generator

2. Enables the counter

3. Sets all counter outputs to the low

state
TRIGGER &

Barry Davis

The timebase generator produces
timing pulses with a period, T, equal to
1.CR. These clock pulses are counted by
the binary counter inside the IC and the
timing period is complete when a
positive-going pulse is applied to pin 10
(i.e: the circuit is reset). In most appli-
cations one or more of the output term-
inals are connected back to the reset
input. The circuit will commence timing
when the trigger pulse is applied, and
automatically reset on the completion of
the timing period.

Remember, the outputs are normally
high and are set to low when timing is
initiated, returning again to the high
level on completion of the timing period.

TIMEBASE

TIME

OouTPUT

COUNTER
OUTPUTS

ARRRRRARRRRRRARRRERRARRL

I

NN R e

Figure 2. Output wavetorms and timing diagram.
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Therefore:
v(; R w I_
10k C
v =  84.82
100x10 6
.,_T___{:| U 153_._0 = 848.24 k)
S ‘53}_——1\/2\3:/:‘ L This can be tailored precisely for very
— accurate timing with a resistive
w network or potentiometer, or simply
8T XR-2240 [
——{] L’ |1 rounded off to 850k.
¢ [ u:}_"_q‘m‘ Figure 4 shows two graphs which
o3 L. _ﬂ_ will assist you in choosing:
)——-{ 1" -0
ol — B i 1. The recommended range of
‘ - o] " neser timing component values.
PSS s 2. The time period, (T) up to 100
—] h
seconds, to be expected from
outPuT combinations of C and R values.
% —AAAA

47k

i
Figure 3. Connections for a practical circuit.

Circuit construction

The binary outputs, pins 1 to 8, are open
collector and can be connected together
to a common pull-up resistor. The out-
put of the timer will be low as long as
any one output is low. In this manner
the time delays associated with each
output can be added by simply connect-
ing them together to a common bus.
The outputs can be used individually or
wired together.

For example, the output at pin 4 is
8 x CR = 8T. If pins 4 and 3 are con-
nected together the output will become
12xCR = 12T.

Figure 3 shows the actual connections
for a practical circuit. When the power
is applied, with no trigger or reset
inputs, the circuit sets up to the initial
state of all outputs high. Once triggered,
the circuit is totally immune to any
additional trigger inputs until the
timing period is completed, or a reset
pulse is applied.

Choice of timing components

Once a signal timing' period, T, is
established, the output can be deter-
mined by ‘wiring-in’ periods of T follow-
ing a binary progression. However, the
procedure may have to be reversed
when a certain accurate output period is
required.

OUTPUT PULSE = 1 OFF OR A COMBINATION OF OUTPUT PERIODS

For example, if a timing period of
6 hours 30 seconds is required, firstly
convert the time to seconds:

6 x60x 60+ 30

21630 seconds.

The maximum number of timing
periods available with one IC is
(1+2+4+8+16+32+64+128)T = 255 T.
Therefore the period of T can be
calculated:

T = 21630

255
= 84.82 seconds
With a low-loss capacitor (such as
tantalum) as one timing component,
R can be calculated. If C = 100 uF:
T=CR

10M

ALY

%) X ’
100k REEee %
2 “NDED VALUES
I :NDED VALUE
T 10k L7
)
r4
g i«
z
oL | L Al Y
0.001 001 01 1 10 100 1000
TIMING C (uF)
a) RECOMMENDED VALUES

An example of output periods to be
expected using a 100 uF capacitor
(tantalum) and 1M resistor as the tim-
ing components is shown in Table 1.

T =CR = 100 uF x 1 M = 100 seconds
Period of Output

T 100 secs = 1.7 min
2T 200 secs = 3.3min
47 400 secs = 6.7 min
8T 800 secs = 13.3 min

16T 1600 secs = 26.7 min
327 3200 secs = 53.3min
64T 6400 secs = 1.8 hours
1287 12800 secs = 3.6 hours
255T 25500 secs = 7.1 hours

Table 1. Example of accurate time available using
the XR-2240.

The type of circuit operation discus-
sed to this point has been monostable
i.e: the output goes low on triggering,
stays low for the timing period and
returns to a high level. It will not time
again until it is retriggered. An
XR-2240 can also be used in a free-
running or astable mode.

Astable operation

To operate in this mode the reset line to
pin 10 is disconnected from the output. »

100 -
E 1
=uo
w
Q |
2
=
o
& o1 ASH
5 VD,

0.01 Ay -

100 us 10 ms 1s 100 s

10us 1ms 100 ms 10s

TIMEBASE PERIOD
b} NOMOGRAPH OF CR PERIODS

Figure 4. Graphs to assist in the choice of values of C and R.
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JAYCAR QUALITY MEANS
PERFORMANCE RESULTS

8 CHANNEL MIXER KIT

The Jaycar BOO2 Mixer was ofiginally conceived 1o be the successor to the very poputar ET1414 Mastee Mixer.
The 414 was bascally configured a5 8 ‘stage” mixer and utered from 8 number of severe technical limitations
notebly poor signal-to-notse figures. Enormous advances in Audio IC"s hive occutved since the 414 was de-
sgned. Jaycar engineers have taken advantage of this. The incredibly Jow noise and dutoftion figures of the
8002 are 8 testimony to the sound bavic design of the mixer coupled with the performance capabulity of these
1C°s. Whilst the 8002 Is the 1deal 8 channel compact stage mixes, other apphications have been kept in mind.
AS A “STUDIO™ MIXER. The prime requirement of a studio mixer 15 that it must be quet — 1.e. have good
S/N. Due 10 the fact that the “miracle™ 5534 IC"y are uved in the 8002 studio applications afe entirely teasible.
In ackdition 10 thi, metal film resistors are used in critical signal areas,
AS A DISCO MIXER. The balanced input feature of the BOO2 15 not really necessary tor disco use. Thig sec
tion can easty be bypassed with eiher 8 mowing magnet {Dynamic Cartridge) preamp, or 8 moving coil preamp
The sensible format of the 8002 and temendous equalization facilities should make this mixer popular for

dhaco use.
Send SAE for
= Balanced (600 Ohm) Mic. Inputs/Line Inputs. f .
— Cannon Connectors included in the price. ull details +
— Bass, Mid & Treble Equalization on each Input. details on use

— “Effects” {i.e. Echo etc.) Capabilitg. 4
— Foldback and Stereo Pan on ALL 8 Inputs. as stage mixer

— 60mm Slide Faders used throughout.

— 19" Rack Mount capability {or Console Mount).

— Professional Black Front Panel with Format borders & multi-
coloured knobs to assist function identification.

= VU Metering.

"BLACK MONOLITH 'BLUEPRINT”

5000 PREAMPLIFIER

“One Swaltow does not make a spring”™

Neither does a lew gotd RCA sockets!
Several of our compelitors are imitating out “Blueptini™ preanp by adding 8 fesv bits and pieces, notably
gold plated RCA sockets 10 their standard kits. Unfortunately they have missed the point, We supply
gold plated sockets v our “Blueprint” preamp bt only where it makes sense 1o do this, i.e. on the
mputs — NDT the outputs. 16 gold sockets are provided by us. This, however, does not make a “'Blue-
print”. THIS DOES

Low capacitance screened cable - 12 metres of it. NOT Taiwanese cable a supplied in other kits. Que

cable costs us NEARLY § TIMES MORE than the Taiwanese stull

Original ETJ designed front panel. Not an *“A0APTION™. Our tront panel is by lar the micest.

Faciory pre-tinned PCB's to reduce chances of dry or noisy solder joints.

Quality LEOs, polished tinish, multicoloured display

IC sockets on line amp board.

Special rear panel.

Special low noise selection LM334H NOT CH device in M.C. preamp

Thermalloy {U.S. made) heatsink on 7805 requiator.

h Mostet P Amp h English Lorkin selector switches

ﬂl‘.’.,.‘.’u‘l'f";"é',}‘é’{’.’,‘;.‘J?’.,’lT.ff:“ torn oL Nauery-1 e SRR SUCMAIT] Bl $ 2 99 Apart from the 16 gold RCA's we throw in a pair of gold plated line RCA plugs ~ worth $§
Berylluum Oxide (Space Age ceramic) T0-3 washers. (Not flimsy mica} Special Nylon rear panel grommets .
Jig drilled and extruded heavy gauge, anodised heatsink bracket. So don’ t Swaltow " the facts before lh'V. are o'ovu'vﬁd-y'ule' 4
SUPERFINISH front panet. STILL THE BEST now with hiind tapped holes. You can’t make 8 sik purse out of 8 sow’s ear. Send SAT for full specs
New heavy duty heatsinks for the driver ransisiors. 100% exnia heatsink area and black snodised for
greater etficiency. (Not m onginal design).
Ventilation holes in metaiwork 8t critical points. {Not in onginal design)
Extra 3 pin OIN socket on rear panel {total 2) to power new S000 components. {1/31d Ociave 5000
series Equaliser coming saon'). Not in original design but now ® must with the new additions in the

family
IF YOU THINK THAT YOU CAN SAVE MONEY ON THESE KITS ASK YOUR SUPPLIER IF HE e
WILL GIVE YOU ALL OF THESE FEATURES AT THE PRICE. MAKE SURE THAT YOU GET IT IN " T
WRITING!! : ) %

A PRICE RISE ON BOTH KITS li.e. SALES TAX AND METALWORK ETC.) IS EXPECTED SOON!
BUY THE BEST FOR NO MORE
Write in {SAE) for 2 new glossy leatle on both amps.

BLUEPRINT $275
POWER OUTPUT Afound 100W RMS into 8 ohms
FREQUENCY RESPONSE BHz 10 20kMHz, +0 ~ 0.4dB ETLATBMM Moving . 1xMp

2,8Hz to 65kHz, +0 — 3dB Megnetinput steg " Contoerms 10 RI

Note: thess figures are detarmined soley by passive Frequency Rewonte 01%, Tut

fifters

INPUT SENSITIVITY 1V RMS for 100W output ) . Letdimen e it ut sgna
HUMm 100dB below fult output {fist) R o, M e e e ke aedton (AR ,
e FARMOME P e L TR S T Duifon T o e s (b
4l <0,0 at z {0,000 on prototypes) at 100 w10 - o > .
DISTORTION output using a 56V supply rated at 4‘1 contlnuous SN ;'.".;‘1.’&"1‘,?,?:‘&".‘;’:.‘%.’.}%‘& :-':o":: .‘:ﬁ‘ S/N rotio “ 9 tac 2 2

<0,003% at 10kHz and 100W 00mV brout ignel st Wl outbut).2v]
%r&?g:ngzlc <0,0003% for stl fraquencies tess than 10kHz and ail SpE agr] IODABTA ety ETIATBMC Movies 24

wers below clippin u v b, re tull coil i ™ e Hxo

TOTAL HARMONIC Betermined by Znd harmonic distortion lsee above) bttt A e e b L
DISTORTION g R P anis ™™ vt st
INTERMODULATION <0,003% ot 100W {50Hz and 7kHz mixad 4;1) 2 e Onorder 830y Mot inut mortea
DISTORTION MC input, master full, with respect to full Nowe 420V ‘4", nout shorted
STABILITY Unconditions! e S Shavi - 4

Bulk component puschasing has enabled us 10 permanently. reduce our prices

£
- L
SHORT FOAM KIT Get up and running at low cost Capable of generating intense electiic fields lrom
. 240V supply. Parts supplied include, PCB, ull capacitors, diodes, resistors, mains plug, cord, tuse stand

W offs and baseboard. Will work as ioniser but case and higher efficiency emittes head not suppiied

WAS $24.50 NOW ONLY $15.00"!

0 o\ from I SAVE NEARLY 40%
9

FULL KIT Similar 1o above except 1hat ully pre-drilled quality ABS case and high efficiency emitter

head included! Construction takes less than 2 hours and you end up with a hutlt-up unit thet compares
NOW AT ’“NEVILLE'S CORNER CNR CARLINGFORD & with units well over S100!) We soid 00s at S45 but now — $29.50. Seve nearly 35%
PENNANT HILLS RD. NEXT TO KENTUCKY FRIED

CHICKEN - PHONE 872 4422 SAVE NEARLY 35% o ONLY ‘$29.50

125 YORK ST SYDNEY 2000 s —
Ph. 2646688 Telex: 72293 A S e
Mai' Orders To: l_:{:ou:.?;lsi‘:gfbﬂl $50$99.99 ($4.80) m»,l‘&“ c:;;“:g:

Box K-39 Haymarket 2000 - - _




' Lab Notes
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Figure 5. Astable operation under control of external trigger and reset

controls.

Figure 5 shows an astable circuit
under the control of the external trigger
and reset signals. It will start timing
when an external trigger pulse is
applied, and will not stop until a reset
pulse is applied.

Alternatively, the circuit can be made
truly free running. The circuit in Figure 6
self-triggers automatically when the
power is switched on, and continues to
operate in its free running mode
indefinitely.

When the timer is used in this mode,
each counter output can be used indi-
vidually as synchronised oscillators, or
they can be connected together to pro-
vide complex pulse patterns.

Ultra-long delays

In some applications delays of four days
may be required. This is particularly
useful in electronic farming for control-
ling the rate of supplementary feeding.
The timing components required can be
calculated thus:

4 days = 96 hours
= 5760 minutes
= 345 600 secs.

Maximum number of T combina-
tions = 255

Therefore
T = 345600
255
- 1355.3 secs
= 22.6 minutes

Incidentally, 20 minutes is about the
longest time recommended for 1.CR as
anything beyond this suffers from leak-
age problems.

T CR
if C = 500 uF (low leakage)
R=T
C

XR-2240

T

1

= 13553
500 x 106
= 2M7

Two XR-2240 ICs can be cascaded to
generate extremely long time delays.
When used in this format the reset and
trigger terminals of the ICs are tied
together and the timebase of unit 2
disabled as shown in Figure 7.

The output is normally high. When a
positive-going trigger pulse is applied
the output goes low and stays in the low
state for (256)2 = 65 536 periods of the
timebase oscillator. Therefore the total
timing period of two cascaded units can
be from 256.CR to 65 536.CR. The out-
put is available m 256 discrete steps by
selectively connecting one or a com-
bination of the outputs from unit 2 to the
output bus.

With T = 20 minutes an example of

an ultra-long delay can be given.

Figu-re 6. Free-running circuit.

CR=T =20mins.

65 536T = 1310 720 min
= 21 845 hours
= 910 days
= 2.5 years!

This article highlights the use of an
XR-2240 as a precision timer. Other
applicaticn suggestions are:

1. Sequential timing

2. Binary pattern generation
3. Frequency synthesis

4. Pulse counting or summing
5. A/D conversion

6. Digital sample and hold

Further information on the IC can be
obtained from Exar Integrated Systems
or their agents (Total Electronics).

This article was made possible by the
courtesy of Exar Integrated Systems.
Data was taken from their publication
‘XR-2240/2340 Programmable Timer
Counter’. o

V4

0
]
c _ o) =
% [ TRIGGER
i ~O
" RESET
R
27k <
R2 R3
47k X
0 1 M M
16 9 16 9
g R4
XR-2240 47k
XR-2240
> UNITY > iy
1 8 1 8 v+
J
RS
10k
4

Figure 7. Cascaded XR-2240s.
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FUEL SENSOR

GENUINE MORAY UNIT ONLY $59 g 0 0: B 8

hour min  hitres am hkmm  U100Am | ENTER

~

Y

|
|
|
[
f

xspeed Sensors «
100KM.
Two types ovailable. Both opergle with the E A Car Compu ter and give much -~ AVERAGE EC ONOMY OVER A TRIP.
m-_ same I‘U!ulll The wee«lo‘:nblc unitis h:m’:v u:: lr:m wht:;l ﬂv-;.. or "AMOUNT o F FUEL USE D so FAH
et ) o B et T e b el 2o ol” —~ AMOUNT OF FUEL NEEDED(BASED ON AVERAGE USE)
o1 the speciiomster in amy way and €an be e TO COMPLETE TRIP. ALSO TIME REMAINING.
iih tailshatt cars stsa. The magnet/coll —ELAPSED TIME "
e o P s (o) "SPEED IN_K'S/HR. MORE ACCURATE THAN CAR
i o TR RRAE
s nOt touche —
$19.50 $14.50 Ret:JULY/AUG 82

Lyrebird Piano Kit rer. ea 116118 b g priCing XKXKX
NEW LOW PRICE... SOCKETS PROV IDED |nforma'hon

AT NO EXTRA
75 CHARGE!!|
7% OCTAVE (88 NOTE) AH Electronics including both PCB's plated—

e
! through, programmed EPROM, 1% metal
VERSIONS $589 film resistors, high spec components and

} YOUR CHOICE of either speedometer cable
* Stand $75 extra speed sensor OR tailshaft sensor. {Please

3 specify) $99.50

SAVE $50!'1!

. ’ ) Pre-Punched case with, special silk screened
Because we are shipping keyboards and other expensive components in bulk due to high demand, panel and multi-way connector. $29:50
I e ENEIOVIDGS SEIN L ‘'MORAY’ High resolution Fuel Sensor $59

You can now have a magnificent ‘‘Lyrebird’’ six octave touch sensitive piano for only $47511
That's a staggering $50 off the old price. IFPURCHASED TOGETHER  ONLY $159

REMEMBER!! THE LYREEIRD OUTPERFORMS READY BUILT PIANOSCOSTINGUP TO | — WITH EXCLUSIVE LITRE/100KM—
THOUSANDS OF DOLLARS MORE. WHY PAY MORE WHEN YOUR CONSTRUCTION MPG CONVERSION CHART
KNOWLEDGE CAN SAVE YOU A FORTUNE?

Digital EA282 | DIGITAL NEW!I! ETI 644
Thermometer CAPACITANCE Hle%HnR(‘g E e e

. METER Ref: EA 7/82
Ref: E A March 1982 J\‘J\"/ L WAS $7g
| W SAVE $10
Ref: EA Feb 1982 1/] Ref: ET| SEPTEMBER 82

Read the temperature in your This kit once again uses the Switchable BAUD RATE,
room {or outside)} from O degrees amazing DPM 200 LCD more reliable and faster
C t0'100 degrees C in fact to /driver module. Capable of than most acoustic modems
within 0,1 degree C. Fantastic measuring capacitance from b All components for this
resolution on a 1pF St)o . unit including plated-thru
bright easy-to- 19.99uF. This unit enables you to measurs your own PCB’s and Telecom appro-
read displa Itis a must pulse instandy snd accurately. It is light enough ved line coupling transform
s CA%E% in e\‘(e;‘y wwn for Joggars 10 carry. A must for people er
orksl h rt
S e Comets kit incuding LCD Diptay. ONLY $ 159

Digital Storage EA dual tracking P/S | NEW!!! LCD TACHO KIT | NEW!! EA
f: EA May 1982 STEREO
CRO Adaptor - 2 =¥ SYNTHESISER

Ret: Fob 1982 EA Ref: EA SEPT 82
Not only can yOu evoid buying en expu.
nsive CRO but you can have the teatures
of the REALLY axpensive ones!

1% resistors used
2%

NOT EX
USIVEN
At lastll A dual- e
tracking power 10 TURN .25%
supply with fixed LINEARITY. POT
Cen display very slow wavatorms +5V reg. at a used Yor greater (

One shot triggering eccurecy Creats a very realistic stereo

Inbullt graticie shows on TV scresn reasonable pricell USES NEW DPM—05 DISPLAY sound from AM tupers, TV
4 Saa Y ¥ Nomore § & B ~ b
¢, 100uH oaneia 5770 FOR A QUALITY 84.50 | FiTs'iNTO YOUR DASHBOARD| o vidso. Very easy to build

capebie of storsge operation

~ RPM, DWELL DISPLAY SHORT FORM:-KIT
ONLY $39.50

JAYCAR KITH! Aef: €A March '82

CARLINGFORD PHONE 872 4422



-QUALITY RESULTS

500MHz Digital Frequency
Pe[iOd Metel’ REF: EA Dec 81 — Feb ‘82

Tilting Bail to suit ONLY $4.95

NOW BACK IN STOCKI!!!
The best version of this kitin Australlais now back in stock. Why settie
for an inferior kit at the same price as ours?
Other people may appear to be selling this kit for less. But you GET
less!l Exclusive Jaycar features:
* Heavy gauge front panel. Pre-punched and silkscreened. (NOT
Scotchceal).
* All metal film resistors used
50ppm
®* Thermalloy heatsink for +5V
regulator
Beware of advertised unlts that
do not conform to the original design.
They may have inferior performances.

500MHz option only $26 extra
50MHz Version $119

ON(

Function
Generator

ey B
@ 9 FUNCTION GENERAYOR

Unit pictured
with EA Panel

*“Pjgeon Pair’’ companion to the new
6500MHz DFM, Low distortion generator
of sine, square and triangular waveforms.
From below 20Hz to over 160kH2.
Inbulit 4 digit frequency counter in
de-luxe Pac-Tec case. Onl 85

1% 50ppm

JAYCAR EXCLUSIV
film resistors used for stability SPECIAL JAYCAR

b PANEL SUPPLIED

and it's still Sniy $gg}l}

19" RACK—-MOUNT GRAPHIC EQUALISERS

10 band (octave)

STEREO MODEL
2010 Mkt (A)

139

Rack Mount Matches the ET!{ 5000 serles components
Makes a logical addition to your 5000AMP/Preamp comblination.

19

Based on the ET! 485 Graphic Egqualiser but updated with
state-of-the-art1C’s. Incredible Performance.
Only $139 which includes the 19 rack cabinet

(/3 OCTAVE)28 BAND

MONO MODELSS
2801 Mkl (A)

This professional instrument is used for total control of acoustic
problems. Many hundreds of these are in use by live P.A. operators,
Disco installations, recording studios and even the audiophile who
demands the ultimate in control. i

The kit uses state of the art 1.C.’s for low noise,high slew rate and
sharp band pass filters. Because it's a kit you save a fortune over
built-up units which generally cost over three times the price of this
unit

NOW INCLUDES CANNON INPUT/OUTPUT CONNECTORS.

GOOD-BYE 3002

As used by
Warren Cann of ‘Ultravox’

syntom

Original design from the UK magezine
Electronics end Music Maker” Aprll
1981, Self.conwines unit produces a
varlety of fixed and falling plich effects.
Trigger by taoping the unit jtself or by
striking a drum to which the unit is st
ched. The Jaycer “SYNTOM™ comes
comptete ‘with high aquality pre-drilled
moulded all ABS box 152 x BO x 47mm
with professionst silk-screeneq front
panel,
FEATURES: Decay from less than 0,1
second 10 several seconds, piteh control,
sweep cont?ol and volurne on/off,

Only $

PENNANT HILLS ROAD
KENTUCKY
FRIED
CHICKEN |
—

POST OFFICE | |
— STREET L
~

This 2x300WRMS P.A. Huad is 8 ¢lassic road amp.
Auggedly constructed, 19% rack Mount makes an
Ideal main P.A. or toldback unit. Great for Disco
use as well,

We are discontinuing this amp becausw i is becom
Ing 100 expensive t0 make, The metalwork costs
alone now account tor well over 50% of the unit.
Because of this we have reluctantly decided to
discontinue the unir.

You can grab one now whila they tast for onty
$399

Send SAE for full spec. sheet.

POWER SUPPLY
13.8V @ 10A

- ETI 330 CAR ALARM

KELLER STREEY

CARLINGFORD
COURT
LI
RENBRANDT AVERGE %

CARLINGFORD ROAD _

MILTON STREET

DARWIN STREET

Oodles of regulated high current] Great for
powering your high power mobile or linear
at homell Can also charge up a car battery
pretty smartly too!! The Jaycar kit comes
with Beryllium Oxide washers to help get
the heat out of the two MJ15004 series
regulator transistors Complete kit includes

™ ONLY $79

This ‘current sensing’ car alarm is
almost immune from false trigger-
ing. The latest Jaycar kit includes
a predrilled diecast box (not a
flimsey plastic box supplied by
others). Don’t be misled by cheap
“versions”. Ours is the original.

Only $ 29.50

=
=
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125 YORK STSYDNEY 2000
Ph. 2646688 Telex: 72293

Box K-39 Haymarket 2000

MINIMUM MAIL ORDER VALUE $5.00

$25

Mail Orders To: s10

-
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ROD IRVING ELECTRONICS

425 HIGH STREET. NORTHCOTE 3070. MELBOURNE. (03) 489-81

ETI-644
MODEM

ETI-494 SIGNAL-POWERED ETI-686 PPI-BASED
LOUDSPEAKER PROTECTOR ! EPROM PROGRAMMER

Protects your loudspeaker trom dc or overpower Has your computer got a program-
damage. Suits amplifiers/speakers rated at up to mable peripheral interface (PPI) or
1500 watts! No power supply required and it has no N three parallel ports? Here's a cheap,
discernable effect on sound quality. Suits hi-fiand §8 = : simple and reliabie EPROM burner
PA applications ™ - @] for biowing 25165, 27 16s or 2732s.
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Bar Graph Display
Easy to use Eprom Programmer
With
Metronome (LDY Current)

Wind Direction Indicator
Wind Orrection Indicator

i e

Transistor Testes
M. Tuner

Basic Ampiifier

F.M. Radio Microphone
lectronic Dice

85333
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House and Car
Scratch and Hiss Fifter

888

Siren
L+ r r ¥ 2 A2 1 X ¥ 3 ]
Bankcard Mail Orders Welcome

ETi10/82/2
Please debit my Bankcard

Bankcard No.

FEECEEYRRcERyFELyEnReEe
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Expiry Date
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PEECERBERPS 335
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TO OROER. Heavy items sent Comet Freight on. Mail Order phone 481-1436. Wholesale Customers phone: RITRONICS WHOLESALE 489-709%
Mail Orders to P.0. 235 Northcote 3070 Minimum P&P $2. Add extra for heavy items. registration and certified mail
Pnces spec subject to change without notice




Ideas for
Experimenters

These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability etc, but the circuits
have not necessarily been built and tested in
our laboratory. Because of the nature of the
information in this sectign we cannot enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.

1
p= 4700 600 V

PINT7ICY
PIN 141C2

1N4002 | A1 220R

-

1N4002

8

PINA&IC1

‘1555 TEXT PIN 71C2

Electronic thermostat

This circuit, designed by Steve Gagen
of North Balwyn Victoria, has been
used for several months to control the
temperature in an incubation room.
According to Steve it has performed
well, achieving drift-free temperature
regulation with an accuracy of +0.5°C.
The low voltage supply to the ICs is
taken directly from the mains, via cap-
acitor C1. The thermistor (T) should be
of the bead type and, if necessary, may

be sited at some distance from the rest of
the circuit. RV1 should be chosen so that
its mid-range resistance is approxi-
mately equal to the resistance of the
thermistor at the desired temperature.

The difference signal between the
thermistor in the RV1 network and the
voltage divider R2-R3 is amplified by
IC1 and used to gate the output of the
pulse generating circuit formed by IC2.
Capacitor C3 prevents the amplification
of any extraneous ac.

When the output from IC1 is high,
90 mA pulses of about 200 us length are
applied to terminal 3 of the triac at the

beginning of each mains half cycle,
turning it on.

The circuit tends to cycle on and off
every minute or so and the triac avoids
the problem of burnt contacts which a
relay would experience in these circum-
stances. Since the heat control is non-
proportionating, the circuit is suitable
for use with fan heaters.

Care should be used as the entire
circuit is at mains potential, and the
triac should be mounted on its heatsink
using a mica insulator. A heatsink is
essential as when controlling a 2.4 kW
heater the triac dissipates about 15 W.

1 kW dummy load for testing

audio power amplifiers

Philip Allison of Summer Hill NSW
has worked out a cheap, simple method
for testing audio power amplifiers.

You'll need a 1.6 kW electric jug
replacement element, complete with its
supporting arms, which you can buy
from a hardware store.

The coil of Ni-Chrome wire on these
elements has a resistance of about
36 ohms which needs to be reduced to
16 ohms for our purpose. Todo this, first
remove the coil and cut it at 16 ohms.
Then stretch this length so that it equals
theoriginal length and carefully rewind
it on the ceramic former.

Find the centre of this coil (8 ochms)
and make a small twist. Using a length
of three core mains flex attach the green
wire to the twist and the blue and brown

GLASS COFFEE JAR
OR SIMILAR

WA

wires to the ends of the brass rods as

shown in the diagram. Fit alligator clips

or plugs to the other ends of this lead.
When immersed in water this unit

will comfortably dissipate 500 watts per
8 ohm side or 1000 watts with a 4 ohm
load (blue and brown linked) or with a
16 ohm load (using blue and brown only).

ETt October 1982 — 43



ick Smith
Temperature
Controlled
Soldering
Station

At last-A f 1 quality controlled iron at a
budget pricel Yet it has even more features than those irons
yvou'd pay $3S more forl Features like an exclysive
temperature meter to show you exactly whats happening
tully controllable temperature trom around 200 C to 500 C
self contamed iron stand. tip cleamng sponge and a bit well
And more . . . it's fully approved by the Electricity Authority!
Easy to use, lightweight — 50 that operators don't suffer from
the fatigue problems of earlier irons. If your need is fast,
efticient soldering. you need the new Dick Smith Temperature
Controlled Soldering Station,
Specifications
Operating voltage: 240V AC
lron Wattage: Nominal 50 watts
Iron Element Voltage: 24 V Y
Iron Barrel Potential: Nominally earth
Temperature Range: 200 to 500 (degrees C}. tully variable
Temperature Indication: Moving Coll Meter
Tips Available: Fine, Medium and Thick

Electricity Authority Approval N¢. N 1188 T2000

Accessories supplied

ooy’ ol v
HORNET I
40 ch AM/SSB

equivalent units at only
channel CB technology. The

than the high
i it s even better g
- ?if ;‘e‘ésb‘:jn\‘ts predecessor, the Home

ular CB ever!
ONLY *239%

The latest in 40

tD-17 10
APP.
N802C49A0°"

AND LOOK AT OUR

LOW LOW P

The amateut radio nut who also

happens to lke computers, has
nol been forgotten

Now the tedsous job of mantaning
your log has been made easy.
Simpie to run and designed for
System 80/TRS 80. this program
ncludes a detaned users manual
Cat X-3774

only
$39.50

Great
Valuel!!

TANTALUM

Cat R-4715

35v
35V
25V
16V

Cat R-4740
Cat R-4750
Cat. R-4760

SPECIAL
OFFER

AToF
4.7

22uF

The

DICK SMITH
PRO 40 SCANNER

it 0 twic
~» PRO 40 Scanner from Dick Smith represents the

state the-art in computerised scanning receivers!
* - ircuitry

] for stored
frequencies

% Speciall
produ
under

*T
commands, frequencies etg

* Ideal as either a base or mobile scanner (operates f
beware of others that don't operate from 12V} with
contained whip antenna or external plug-in antenna
# Complete with mobile mounting bracket and DC power cable.
LOOK AT THESE SPECIFICATIONS:

€ 88MHz — 136 to 174MH;

512MHz.

and,
eer to

ion m

Ccal

Jirec atior

Cat D-2805

elt

x
‘399

$9.27 weekly
over 12 mths

40

RICE

Yes! The kit you've been waiting for {s now a reality. Electronics
Australia’s new Car Computer is the ideal way to tind out how
your car is performing — and how much it is costing you to run it!
The tesult of amazing technology is a kit which really can save
you money! We've not only made our board with plated holes,
we've also had @ solder mask and component position ovetlay
ptinted. You'll find it difficult to make an emor!

FUEL FLOW SENSOR SPEED SENSOR

Don't be fooled — the ONLY fuel flow sensor to Knowing how incredibly difficult it can be to cut
give optimum results with the car computer is the successtully @ speedometer cable without risk of

ﬂ\

L]

fully imported ‘Moray’ unit We are sole author- damage, we've decided to use the altemative
ised Australian agents for this device. Buy the driveline sensor. A lot easier to install, it is not
best and get the incredible accuracy you deserve! subject to the problems of speedo cables.
Cat K-6100 %9 50 Cat K-6102 38 25
Buy both sensors and get the speed sensor for $3.00!
YES: The exclusive Moray Fuel Flow Sensor plus the
Driveline Sensor at the bargain price of just $72.50! This s
makes the complete Dick Smith Car Computer only
$166.00 — with nothing else to buyt GREAT VALUEN
GREAT S'"](:Kl “Me started with
MORE S Dick Smith’s Fun Way
BLFJ\RAN cE — look at him now!”’
o R
| SAVE $10
S0K c r1sm0 ¢ [ 95190 500MHz Dvider K
Sliders - 1 [ Cat 2-5360 s_‘.g—gs
Linear pot, 73mm
length, 45mm travel nﬂw 39.95!
was 95¢ =
Clock Divider IC
now 75¢ AY-3-8112 Type Clock,
Frequency divider IC
KNOBS TO SUIT | cat z.6532 $17:50
8 ider. 15
mm  sider mm 31 2.50

deep ‘chromed’ Tomorrow’s world will be a
plastic, black face world of electronics and
Cat. H-3780 knowledge will be vital.
ﬁﬂc ol e WIRE WOUND POT Your child can gain that
Throwaway knowledge and have fun
T Iy — g alorpg the way with Dick
o iy Price! Smith’'s Fun Way Into
da Ca H.3782 7.5k ’ Electronics.
Cat R-6923 -

Volume 1 Cat. B-2600

soc 10 up 45¢ s4.95

CAPACITORS

10 up 55¢
10 up 55¢
10 up 65¢
10 up 65¢

only $1.75

10vF

Volume 2 Cat. B-2605V s695



FAMOUS

AMPEX

CASSETTES

Cat: Type: WAS NOw 10 UP
C-3078 C-45 ELN $2.16 $1.50 $1.35
C-3080 C-60 ELN $240 $1.99 $1.79
C-3082 C-90 ELN $3.15 $2.49 $2.24
C-3086 C-60 EDR $3.49 $2.25 $2.00
C-3088 C-90 EDR $4.15 $2.99 $2.69
1 8 8 8 8 4 ¢

a professional
sized computer
you build yourself!

COMPLETE WITH INBULLT
POWER SUPPLY

$245

Serious computer users and firs] Hme users alike can use this
incredible computer. Works with any TV setand is extremely easy to
build AND you get a huge 9K of BASIC comparable with
computers costing $1,000 or more! Cat K-3600

ACCESSORIES FOR THE SUPER 80

BASIC ON CASSETTE
The BASIC program for Super BO on cassette Cat. K-3602

$13.25

If you don't have time to wait for a cassette to load, then the EPROM
is the way to gof A set of 3 EPROM IC's with the BASIC and monitor
programs already stored inside them. Cat. K-3604

$50.75

It is essential 1o use the IC socket set when building the SUPER 80 (,
to tacilitate any necessary repairs in the future. Cat. K-3603

S-100 EXPANSION s 1 3I25
-~ $21.00
SUPER 80 MANUALS

These two comprehensive manuals will assist you in the
tion and prog g of your SUPER BO.

* P SUPER B0 TECH. MANUAL Cat. B-3600 $9.50
2 S/ SUPER 80 BASIC H/BOOK Cat. B-3602 $9.50

before you see the
amazing . . .

DICK
SMITH

Yes — an absolutely up-to-date design. Most of the TV game
consoles around were designed at least 2 years ago. And in
electronics, that's an etemity!

Compare the quality

Amazing picture quality with over
49,000 dots — over twice as goad
as the largest selling TV game.
You'll be amazed at the clarity —
just like the screens NASA use in
the space shuttle!

Space age Controllers

Not just simple sticks: full space-age guiding devices with 48
keys as well. You get incredible control capability — far more
than possible with other games. And slide-in overlays for
controllers: you can see exactly what to dof When the
controllers are placed in the console, they form a standard
typewriter-style ‘QWERTY" keyboard — that’s versatility!

Fantastic game Cartridges

215t century games — like you've
never played before. And every
cartridge has many games — up to
32 in each! You'll never be satisfied
with anything less atter playing the
WIZZARD. Every cartridge has a
built-in demonstration program to
show you how to play the game.

S6 B weskly over 12 mths
to approved customers

The one with the inbuilt
PERSONAL COMPUTER

The Dick Smith WIZZARD has an

inbuilt personal computer facilityl

Just plug in the optional ‘BASIC’

cartridge and the WIZZARD be- 3
comes a powerful personal com-
puter, complete with 17K of mem-
ory (that's more than you get with
many personal computers! Learn
how to run your own programs.
Finance, homework,. anythingt

‘BASIC’ CARTRIDGE
Available soon — watch
ow ads for details!

Compare the price

The best pant of ail: the Dick Smith WIZZARD Is around $200
cheaper than the closest comparable computer! Yes, you not
only save a fortune by buying the Dick Smith WIZZARD, you;
get much greater flexibility and enjoyment!

Cat. Y-1600
with
lwn...‘-’.‘»« ywr
539 95 Wizzard

DICK SMITH Electronics

NSW 6 Bridge St SYDNEY 27 5051 ® 125 York St SYDNEY 290 3377 ® 145 Parramatta Rd AUBURN 648 0558 ® T55 Terrace
Level BANKSTOWN SQ. 707 4888 # 613 Princes Hwy BLAKEHURST 546 7744 ® 552 Oxtord St BONDI JUNCTION 387 1444 ®
B18 George St BROADWAY 211 3777 ® 531 Pittwater Rd BROOKVALE 93 0441 ® 147 Hume Hwy CHULLORA 642 8922 ® 162
Paclfic Hwy GORE HILL 439 5311 ® 396 Lane Cove Rd NORTH RYDE 888 3200 ® cnr Smith & George Sts PARRAMATTA & 173
Maitland Rd NEWCASTLE 61 1896 ® 263 Keira St WOLLONGONG 28 3800 ® Tamworth Arcade & Kable Ave TAMWORTH
66 1961 ACT 96 Gladstone St FYSHWICK 80 4944 VIC 399 Lonsdale St MELBOURNE 67 9834 ® 260 Sydney Rd COBURG
383 4455 ® 656 Brige Rd RICHMOND 428 1614 ® cnr Springvale & Dandenong Rds SPRINGVALE 547 0522 ® cnr Ross Smith
Ave & Nepean Hwy FRANKSTON 783 9144 ® 205 Melboume Rd GEELONG 78 6766 QLD 293 Adelaide St BRISBANE 229 9377 ®
166 Logan Rd BURANDA 391 6233 ® 842 Gympie Rd CHERMSIDE 59 6255 SA 60 Wnght St ADELAIDE 212 1962 #® 435 Main
North Rd ENFIELD 260 6088 ® crw Main South & Flagstatt Rds DARLINGTON 298 8977 WA 414 William StPERTH 328 6944 ® cnr
Wharf St & Albany Hwy CANNINGTON 451 B666 TAS 25 Barrack St HOBART 31 0800
MAIL OROER CENTRE: PO Box 321, North Ryde NSW, 2113. Phonae: {02) 888 3200

DSE/A365/LM
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CLAMP
METER

MODEL YF-700

Top of the range model AC
Voltage 150V 300V 600V AC
Current 6A 15A 60A 150A
300A. Resistance 5k
(Midscole 200Q)

was $49.99
NOW ONLY

$43.55

DISCOUNT
DISC DRIVES COMPUTERS
PRINTERS
ITOH 8300 PARALLEL
ITOH 8300 SERIAL
ITOH 1500 PARALLEL

$668 + TAX
$730 + TAX
$1515 + TAX

(DAISYWHEEL)
ITOH 1500 SERIAL

(DAISYWHEEL)
ITOH 8510 PARALLEL
ITOH 8510 SERIAL

(GRAPHIC ETC)

$1555 + TAX

$910 + TAX
$1015 + TAX

RITRON COMPUTER GRADE P/S
+5V reg 10a 16V unreg «« 1A
KIT $79 95 inc
Built and tested $99 50

DIP PLUGS

ideal for use with flat
nbbon cable or to
mount components on
14 pin $1 20

16 pin $1.40

24 pin $1.20
40 pins $5

ETI636 MOTHERBOARD
7 Slot Motherboard $90 00
Built and Tested $120 00

ACTIVELY TERMINATED

INTERSIL LCD $34.50
34 DIGIT PANEL METER KITS

Build 8 working DPM in %-hour with
these complete evaluation kits.

Test these new parts for yourself with in-
tersit’'s low cost prototyping kits com.
plete with A/D converter and LCD dis
play (for the 7106) or LED dispiay (for
the 7107). Kits provide alt matrials in
cluding PC board. for a functioning panel
meter ICL7106EV {LCD)

P.C. EDGE CONNECTORS

S100 gold plated wire wrap $8.50
S100 solder tail $6.90
D2 Motorola bus

43/B6 solder tail §8.50
43/86 gold plated wire wrap  $11.50

POWER TRANSFORMERS

SPECIALLY DESIGNED FOR
MICROCOMPUTERS

® Good regulation electrostatic shield
® Rl 810
BV@ 10AX 15V @ 1A
® RI 820
16v @ 3A

$26.50
8V @ 20A 15V @ 1A
$36.50

20 TURN =<
CERMET
TRIM POT

SPECTROL 43P
ACTUAL SIZE

STOCK RESISTANCE VALUES
10R. 20R. 50R. 100R. 200R. S00R. 1K

2K, 5K. 10K. 20K. 50K. 100K. 200K.
S00K. 1M, 2M

1—-9 $1 40
10--99 $1.30
100 $1.20

Values may be mixed.

Hexadecimal Keypad
$28.50 each

19-key pad in
cludes 1-10 keys
ABCDEF and 2
optional keys and
a shift key

Ideal for dream
project

MULTIDIALS

O 'P

cermet single
TURN TRIM POT

‘ Spectrol model 63P
ACTUAL SIzE

STOCK VALUES
10R. 20R. 50R, 100R. 200R. 500R. 1K.
2K. 5K. 10K. 20K, 50K. 200K. 500K,
M. 2™

1—-9 $1.00
10--99 0.90
100 0.80

Values may be mixed.

DIP SWITCHES SPST

PN No of Switches Price
SD3 3 $1.60
Sb4a 4 170
SD5 5 190
SD8é 6 230
SD7 7 240
SD8 8 250
SD9 9 270
sSD10 10 300

DIP SWITCHES SPST

TEXTOOL
'+ ZIP* DIP 11 SOCKETS g
[ =]

16 Pin Zip* Dip 11 $11.50
24 Pin Zip* Dip 11 12.50
40Pin Zip* Dip 11 17.50

Zaro nsartion Pressure

INCREDIBLE MEMORY
AND DISC DRIVE PRICES

1-910-25 254
490 400 3.90
4.90 420 3.90
8.00 7.50 7.00
1.95 1.80 1.75

11.00 10.00 9.50
10.00 9.00 8.50

2708
2716

2732
4116 (200nS)
4164 64K Dynamic
M58725P (2K x 8)
Static
{As used in new 64K Stalc S100 PCB)
ALL PRICES INCLUDE SALES TAX

DISK DRIVES

10 TURN POTENTIOMETERS
Stock resistance values

SOR. 100R. 200R

S500R. 1K. 2K. 5K

10K. 20K. 50K

100k

Spectrol modet 534 '«
Price 1- 9 $9.50
10 + values may be mixed $8.90

shalt

Please debit my Bankcard
Bankcard No.
Expiry Date
Name
Signature

ETI10/82/5

BUILD YOUR OWN SPEAKERS
WITH PHILLIPS

PART No PRICE
AD0140TB $11.86
ADO161017T8 $16.95
ADO1605-T8 $16.54
ADO162-T15 $18.78
AD0162-T15 $13.03
AD0162-T8 $13.77
AD0210-5Q8 $32.70
AD02160-5Q8 $36.91
AD02161-5Q8 $33.46
AD10100-w8 $52.72
AD12100-HP8 $85.10
AD12100-M15 $79.11
AD12100-M8 $79.11
AD12100-w8 $53.99
AD12200-w8 $73.12
AD12250-W8B $90.52
AD12650-w8 $73.12
AD2273-T8 $5.03

AD4060-w8 $19.06
ADS060-SQ4 $22.05
AD5060-SQ8 $22.05
AD5060-w8 $17.69
ADS506 1-MB $17.08
AD70601-W8 $20.40
AD70620-M8 $21.54
AD7063-M8 $20.78
AD70630-M8 $20.78
AD70650-w8 $26.96
AD7066-w8 $26.96
ADB0601-W8 $20.24
ADB061-W8 $20.24
ADB0652-w8 $26.20
ADB066-W4 $27.66
ADB081-M8 $9.81

AD9710-M8 $41.11
ADF1600-8 $19.44
ADF500-4500-8 $19.44

10-99 100+
IN40OO1 6¢c 5c
IN4AOO2 6¢C 5¢
IN4QO4 7c 6¢c
IN4148 5c 4c
INS5404 30c¢ 25¢
IN5408 35¢ 30c
INAOO7 12¢c 11¢c

HEATSINK

High Thermal Capacity Black Anodised
100- 500

10-49 50-99 499 phs

s s s [

1-4 59

* MPI 51 $275.00 + 17.5% ST HS1 —38mm
MPI 52 $385.00 + 17.5% ST N }58.2"\ 175 150 135 1.00 090
MPi 91 $415.00 + 17.5% ST -
MPI 92 $515.00 + 17.5% ST " _.:;)o'nmzso 250 200 200 150
Dials to suit 10 T Pots l TANDON = 3285 490 380 290 270
Mode! 21 18" dia TM100-1 $2956.00 + 17.5% ST ~225mm
Mode! 16 9" dia 2}8 gg TM100-2 $385.00 + 17.5% ST nssiigreicl Wl 1850) 4SO JENO
Mose 181X 175" ss  S21 30 | THI0O3sZo0 Y 7SR et B0 0 0 m o
Unanodised
upyre 1" —
R$232 & “D" TYPE CONNECTORS ESULSRATY [dol il 065 Jodd
PART NO DESCRIPTION 19 10.26 25+ "s':—,gé:mz oo Bvgs uilsal iZs mi70
DE-9P 9 PIN MALE $3.50 $3.50 $310| WS¥- 1%0mm e
DE 95 9 PIN F/MALE 450 420 390 o el o SR
DE-9C 9 PIN COVER 220 210 190
DA 15p 15 PIN MALE e as0 420 390 BLANK
DA 158 15 PIN F/MALE . 510 490 a470| CASSETTES
DA 15C 15 PIN COVER 230 210 200| T-D.K.
DB 25P 25 PIN MALE 1 N 5§90 5.60 5 10| 70K ADC6O 1for $3.60 10 for $26.00
D25 2SPNFMALE fMeiy c30 gs sio| WES, i et
DB 25C 1 pe Grey Hood loewitbemd 2.40 220 2 00 TDK SAC60 1for $3.30 10 lor $29.00
DB 25C28 2 pe Black Hood 280 270 250 }g: gé;(gso : :ov gggg :8 :ov i;? 88
C or or
DB-25C2G 2 pc Grey Hood 270 250  240| (v § oS30 10 I $28100
DC-37P 37 PIN MALE 790 7 50 710 7TDKSAC90 4 for $4.20 10 lor $37.00
DC-37S 37 PIN F/MALE 1090 990 910 Tg: 22%%0 ;;ov §;;8 :8 5 g:ggg
T or or
DC 37C 37 PIN COVER 490 450 410 B0y iorsas0 10 for 537.00
DH S Hardware set {2 Parrs) 210 i 90 180| 71DKADCI20 1 10r $5.40 10 tor $46.50

Post & Pack $2.50 small kits, heavier kits add extra postage.

Prices subject to change without notice. Send 60¢c and SAE for free price list and

inclusion on all future mailing lists.
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. Min P & P $1.00.

Ph: (03) 489 8131.
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Three-channel
light chaser

This simple idea comprises a three-
channel light chaser incorporating a
‘reversing’ switch so that you can change
the direction of the ‘chase’.

Scope Laboratories, who manufacture and distribute
soldering irons and accessory tools, have offered to
sponsor a contest with a prize to be given away every
month for the best item submitted for publicationin the
‘ldeas for Experimenters' column — one of the most
consistently popular features in ET|. Each month we
will be giving away a Scope Panavise pc board holder,
model 333 — as described in News Digest, p.8,
October '81 issue. Selections will be made at the sole
discretion of the editorial staff of ET! Magazine. Apart
from the prize, worth about $70, each winner will be
paid $10 for the item published. You must submit
original ideas of circuits which have not previousiy
been published. You may send as many entries as
you wish.

RULES

This contest is open to all persons normally resident in
Australia with the exception of members of the staff of Scope
Laboratories, Murray Publishing, Offset Alpine, Australian
Consolidated Press and/or associated companies.

Closing date fpr each issue is the last day of the month
Entries received within sevendays of that date will be accepted
if postmarked prior to and including the date of the last day of
the month.

The winning entry will be judged by tne Editor of ETI, whose
decision will be final. No correspondence can be entered into
regarding the decision.

A 555 is arranged as a variable
astable multivibrator (IC1). Its output
drives one flip-flop from a dual JK flip-
flop (IC2). The Q output of this flip-flop
drives the second flip-flop and a group of
NOR gates (IC3) such that three outputs
are produced, going high successively.
The three outputs then drive opto-

Winner will be advised by telegram the same day the result is
declared. The name of the winner, together with the winning
idea, will be published in the next possible issue of ETI.

Contestants must enter their names and address where
indicated on each entry form. Photostats or clearly written
copies will be accepted but it sending copies you must cut out
and include with each entry the month and page number from
the bottom of the page of the contest. In other words you can
send In multiple entries but you will need extra copies of the
magazine so that you send an original page numt®r with each
entry.

‘IDEA OF THE MONTH’ CONTEST -

MOC3021 TRIAC

OPTO-ISOLATOR

47R
s -..E-Z 4
IDEA OF THE MONTH

Stephen Pierrehumbert
Blackburn, Vic.

isolators which trigger triacs which
drive the lamps.

A simple power supply circuit pro-
vides supply to IC1, IC2 and IC3. The
DPDT switch reverses the A and B
drives to reverse the chase sequence.
The 1M variable pot varies the speed of
the chase.

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

‘I agree 1o the above terms and grant Electronics
Today International all rights to publish my idea in ETI
Magazine of other publications produced by them | declare
that the attached Idea is my own original material, that it has not
previously been published and that its publication does not
violate any other copyright*’

* Breach of copyright is now a criminal offence.

Title of idea
Signature ..... R Ty CIRRER Y WP ST Phr et S B s

Cut out and send to: Scope/ETI ‘Idea of the Month’
15 Boundary St,

Contest, ETI Magazine,
Rushcutters Bay NSW 2011.




REACTANCE/FREQUENCY CHART

FOR AUDIO AND RF.

Enables the reactance of any capacitor or resistor to be
read off Immediately — from 10 Hz to 100 MHz.
Reasonant frequencles of LC networks ditto.

196 75¢

HI-FI LOUDSPEAKER ENCLOSURES
Data for building corner reflex, bass reflex, exponential
horn, folded horn, tuned port, Klipschorn labyrinth,
tuned column, loaded port and muiti speaker panorame
Ics. Clear dimensioned diagrams included.
205 $3.36

DIODE CHARACTERISTICS, EQUIVALENTS &
SUBSTITUTES

Includes signal, zener, reciifier diodes etc. Full
interchangeability data and characteristics  of
thousands of diodes of all types with every possible
alternative. Includes UK, USA, European, Russlan, and
Far Eastern devices.

21 $4.32

SHORT WAVE CIRCUITS AND GEAR

FOR EXPERIMENTERS AND RADIO HAMS
Included are a crystal locked HF receiver, a shortwave
converter for 2-6 MHz and another approach to the
homodyne tuner. There are also two solid state RF
preamps, an FM detector for amateurs and a solid state
crystal irequency calibrator. And that's not all

215 $2.86

BUILD YOUR OWN ELECTRONIC
EXPERIMENTERS’LAB USING ICs.

Includes many circuits and designs for constructing test
and measuring instruments mostly using modern ICs.
Includes AF osc, TTL pulse detector, hi-impedence Vm,
square-wave osc/pulse gen, loglc probe, lo-range
ohmmeler, bridge, signal tracer etc.

218 $3.04

SOLID STATE SHORT WAVE RECEIVERS

FOR BEGINNERS

Design and construction of several solid-state short-
wave recelvers giving high level of performance yet
utilising relatively few inexpensive components. See
also 226.

222 $4.32

50 PROJECTS USING CA 3130 ICs.

The CA3130 Is an advanced operational amplifier
capable of higher performance than many others:
circuits often need fewer anclllary components.
Interesting and useful projects in five groups. Audio
projects. RF projects. Test equipment. Household
projects. Misc. projects.

223 $4.32

PRACTICAL INTRO TO DIGITAL ICs
Introduction to digital ICs (mainly TTL 7400). Besldes
simple projects, includes logic test set to Identify and
test digital ICs. Also includes digital counter-timer.

225 $4.32

HOW TO BUILD ADVANCED

SHORT WAVE RECEIVERS

Full practical constructional details of receivers wih
performance equal to commercial units. Also ‘add-on’
circuits of Q meter, S meter, noise limiter etc.

226 $4.16

BEGINNERS’ GUIDE TO BUILDING
ELECTRONIC PROJECTS
Enables total beginners to tackle electronic projects.
Includes component identification, tools, soldering,
building methods, cases, legends etc. etc. Practical
basic projects are included.

$5.12

ESSENTIAL THEORY FOR THE ELECTRONICS
HOBBYIST

Knowledge of a subject considerably increases the
enjoyment and satisfaction derived from its practice,
and the object of this book is to supply the electronics
hobbyist with a background knowledge tailor-made for
hls or her specific requirements. Minimum maths!
228

$4.32

HANDBOOK OF RADIO, TV, INDUSTRIAL &
TRANSMITTING TUBE & VALVE EQUIVALENTS
Equivalents book for amateurs and servicemen. More
than 18 000 old and new valves from UK, USA, Europe,
Japan et al. CV (military) listings with commercial
equivalents included.

BP2 $2.25

RADIO AND ELECTRONIC COLOUR CODES
AND DATA CHART

This large wall chart covers all colour codes in use
throughout the world. For all radio and electronic
components made in UK, USA, Europe and Japan.

BP7 $1.60

SECOND BOOK OF TRANSISTOR
EQUIVALENTS AND SUBSTITUTES
Interchangeability data covers  semiconductors
manufactured all over the world. Immediate equiva-
lents are shown and possible substitutes are included.
BP14 $5.92

52 PROJECTS USING IC741

This book of projects using the inexpensive 741
integrated circuit is translated from the original highly
popular German version, with copious notes, data and
circuitry.

BP24 $4.32

GIANT CHART — RADIO, ELECTRONICS,
SEMI-CONDUCTOR & LOGIC SYMBOLS
Identify those symbols at a glance. A must for beginners
and advanced enthusiasts alike. Professionals can
always hide It in their desks! A steal atonly . . .

BP27 $1.92

HOW TO BUILD YOUR OWN METAL

AND TREASURE LOCATORS

Electronic and practical details on the simple and
inexpensive construction of heterodyne metal locators.
BP32 $5.92

ELECTRONIC CALCULATOR
USERS’ HANDBOOK

Presents formulae, data, methods of calculation, con-
version factors, etc, for use with the simplest or most
sophisticated calculators. Includes the way to calculate
using only a simple four-function calculator: trigono-
metric functions (sin, cos, tan); hyperbolic functions
(sinh, cosh, tanh); logarithms, square roots and

BPI3 $5.12

50 CIRCUITS USING GERMANIUM

SILICON AND ZENER DIODES

50 interesting and useful circuits and applications using
the german‘um and silicon signal diodes, silicon
rectitier diodes and zener diodes etc.

BP36 $3.36

50 PROJECTS USING RELAYS, SCRS

AND TRIACS

Practical working clrcuits using silicon controlled
rectitiers, relays and bi-directional triodes. With a
minimum ot ditficulty you can use them in motor con-
trol, dimming and heating control, timing and light
sensitive circuits, warning devices and many others.
BP37 $5.92

FUN AND GAMES WITH YOUR

ELECTRONIC CALCULATOR

101 jokes and riddles, several mind-boggling games for
two or more players and a dictionary of words with thelr
corresponding numbers.

BP38 $2.72

LINEAR IC EQUIVALENTS AND
PIN CONNECTIONS

Shows equivalents and pin connections of a selection
of popular linear ICs, with details of families. functions,
country of origin and manufacture. Includes devices
from Analog Devices, Advance Micro Devices, Fairchild,
Harris, [TT, Motorola, Philips, RCA, Raytheon,
Signetics, Sescocem, SGS-ATES, Siemens, AEG-
Telefunken, Teledyne, Texas Instruments.
BP41 $9.12

50 SIMPLE LED CIRCUITS

St interesting and useful circuits and applications using
the LED. Also includes circuits for the 707 Common
Anode Display for tHe beginner and advanced
enthusiast.

BP42 $3.36

HOW TO MAKE WALKIE-TALKIES

This treatise on low power transmitter-receivers
twalkie-talkies) covers many aspects from licensing
requirements and bands, through practical circuitry
and construction to the various types of aerials that may
be used.

BP43 $5.12

1C555 PROJECTS

One wonders how life went on before the 555!
Included are basic and general circults, motor car and
model railway circuits, alarms and nolse makers plus
section on subsequent 556, 558 and 559s.

BP44 $6.56

MOBILE DISCO HANDBOOK

Most people who start mobile discos know Ifttle about
equipment or what 1o buy. This book assumes no
preliminary knowledge and gives enough info to
enable you to have a reasonable understanding of disco
gear.

BP47 $4.64

POPULAR ELECTRONIC PROJECTS

A collection of the most popular types of circuits and
projects to interest most electronics constructors. The
projects cover a wide range and are divided into four
basic types: radio, audio, household and test

equipment. ‘
BP49 $4.96

LM 3900 IC PROJECTS

Unlike conventional op-amps, the LM 3900 can be used
for all the usual applications as well as many new ones.
It's one of the most versatile, freely obtainable and
Inexpensive devices around. This book provides the
groundwork for simple and advanced uses — it's much
more than a collection of projects. Very thoroughly
recommended.

BP50 $4.64

LONG DISTANCE TV RECEPTION (TV-DX)

Wwritten by UK authority, the book includes many units
and devices made by active enthusiasts. A practical and
authoritative intro to this unusual aspect of electronics.
BP52 $6.56

YOUR ELECTRONIC CALCULATOR

AND YOUR MONEY

Starts with a basic revision of percentages and
decimals, then deals with mortgages, cars, insurance,
fuel, shopping, tax etc. There’s a section on investment
and the last section deals with the calculator in a small
business.

BP54 $4.64

RADIO STATIONS GUIDE

This is an aid for all those who have a radio receiver:
Shows the station site, country, frequency and/or
wavelength, as well as the Effective Radiation Power

- (ERP) of the transmitter and in some cases, the station’s

call sign as well.
BP55 $5.92

ELECTRONIC SECURITY DEVICES

Besides including both simple and mare sophisticated
burglar alarm circuits using light, infrared and ultra-
sonics, this book also gives circuits for gas and smoke
detectors, flood alarms, fire alarms, doorphones, baby
alarms, etc.

BP56 $5.92

. HOW TO BUILD YOUR OWN SOLID-STATE
OSCILLOSCOPE

Project divided into sections for builder individually to
construct and test — then assemble into complete
instrument. Includes short section on scope usage.
BP57 $5.12




50 CIRCUITS USING 7400 SERIES ICS

50 interesting and usetul circuits and applications using
these inexpensive and versatile devices.

BP58 $5.12

SECOND BOOK OF CMOS IC PROJECTS
Leading on from book number 224 ‘50 CMOS IC
PROJECTS’, this second book provides a further selec-
tion of useful circuits mainly of a fairly simple nature.
Contents have been selected 10 ensure minimum over-
lap between the two books.

BP59 $5.12

PRACTICAL CONSTRUCTION OF PREAMPS,
TONE CONTROLS, FILTERS . ATTENUATORS

This book shows the enthusiast how to construct a
variety of magnetic tape recording, microphone and
disc preamplifiers, and also a number of tone control
circuits, rumble and scratch filters, attenuators and pads.
BP60 $4.96

BEGINNER’S GUIDE TO DIGITAL
ELECTRONICS

i Covers all essential areas including number systems,
codes, constructional and sequential logic, analog/
digital/arfalog conversion.

BP61 $3.36

ELEMENTS OF ELECTRONICS

This serfes provides an inexpensive intro to modern
electronics. Although written for readers with no more
than basic arithmetic skills, maths is not avoided - all
the maths is taught as the reader progresses.

The course concentrates on the understanding of con-
cepts central to electronics, rather than continually
digressing over the whole field. Once the fundamentals
are learned the workings of most other things are soon
revealed. The author anticipates where difficulties lie
and guides the reader through them.

BOOK 1 (BP62); All fundamental theory necessary to
full understanding of simple electronic circuits and
components.

BOOK 2 (BP63): Alternating current theory.

BOOK 3 (BP64): Semiconductor technology leading
to transistors and ICs.

BOOK 4 (BP77): Microprocessing systems and
circuits.

BOOK 5 (BP89): Communications.

This series constitutes a complete inexpensive elec-
tronics course of inestimable value in hobby or career.

$7.52 (each)

COUNTER DRIVER AND NUMERAL

DISPLAY PROJECTS

Well-known author £.G. Rayer features applications
and projects using various types of numerical displays,
popular counter and driver ICs, etc.

BP67 $5.92

ELECTRONIC GAMES

How to build many interesting electronic games using
modern ICs. Covers both simple and complex circuits
for beginner and advanced builder alike. Good one!
BP69 $5.92

TRANSISTOR RADIO FAULT-FINDING CHART

Used properly, this chart should enable the reader to
trace most common faults quickly. Across the top of the
chart are four rectangles containing brief descriptions
of these faults: sound weak but undistorted; set dead;
sound low and distorted; background noises. Selecting
the appropriate fault, the reader simply follows the
arrows and carfies out the suggested checks in
uence until the fault is deared.
BP70 $1.92

REMOTE CONTROL PROJECTS

Covers radio, infra-red, visible light, ultrasonic
controls. Full explanations are provided so that the
reader can adapt the projects for domestic and
industrial as well as model use.

BP73 $6.56

ELECTRONIC MUSIC PROJECTS

Provides constructors with practical circuits for the less
complex music equipment including fuzz box, waa-
waa pedal, sustain unit, reverb and phaser, tremolo
generator etc. Text covers guitar effects, general
effects, sound generators, accessories.

BP74 $5.92

ELECTRONIC TEST EQUIPMENT
CONSTRUCTION

Describes construction of wide range of test gear
including FET amplified voltmeter, resistance bridge,
field strength indicator, heterodyne frequency meter
elc.

BP75 $5.92

POWER SUPPLY PROJECTS

This book gives a number of power supply designs,
including simple unstabilised types, flxed voltage
regulated types and variable voltage stabilised designs.
The designs are all low voltage types for semiconductor
circuits.

BP76 $5.92

PRACTICAL COMPUTER EXPERIMENTS

How to build typical compufer circuits using discrete
logic. This book is useful Intro to devices such as adders
and storers as well as a general source book of logic
circuits.

BP78 $5.92

RADIO CONTROL FOR BEGINNERS

How complete systems work with constructional
details of solid state transmitters and receivers. Also
included — antennas, field strength meter, crystal con-
trolled superhet, electro-mechanical controls. Ideal for
beginners. Section dealing with licensing etc. not
applicable to Australia.

BP79 $5.92

ELECTRONIC SYNTHESISER PROJECTS

for the electronic music enthusiast, an invaluable
reference. This book is full of circuits and information
on how to build analogue delay lines, sequencers,
VCOs, envelope shapers, etc. etc. The author takes a
clear and logical approach to the subject that should
.enable the average enthusiast to understand and bulld
up what appears to be a quite complex instrument.
BP81 $5.92

DIGITAL IC PROJECTS

Companion to No. 225 Practical Introduction to Digital
ICs and BP61 Beginner's Guide to Digital Electronics.
The projects included in this book range from simple to
more advanced projects — some board layouts and
wiring diagrams are Included. The more ambitious pro-
jects have been designed to be bullt and testea section
by section to help the constructor avoid or correct any
faults that may occur.

BP84 $6.56

INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE
Companion to BP1 and BP14 equivalents books, but
contains ‘a huge amoum of information on modern
transistors produced by over 1100 manufaciurers.
Wherever possible, equjvalents are subdivided into
European, American and Japanese types. Also shown
are the material type, polarity, manufacturer and
indication of use or application.

$9.76

b

SIMPLE LED CIRCUITS — BOOK 2

Sequel 10 BP42. Further light-emitting diode circuits. if
you liked BP42 you'll love this one. If you don’t know
either it's well worth buying both!

BP87 $4.64

HOW TO USE OP-AMPS

Design notes and applications on many topics Includ-
ing basic theory, amplifiers, power supplies, audio
circuits, oscillators, filters, computers and control
engineering. It's written around the 741 IC but includes
design notes for most of the common op-amps.

BP83 $7.52

EASY ELECTRONICS-CRYSTAL SET
CONSTRUCTION

for those who wish to participate in the intricacies of
electronics more through practical construction than
by theoretcal study. The circuits are based on those
from earlier publications but have been modified to use
modern inexpensive components and home wound
coils.

BP92 $6.56

ELECTRONIC CIRCUITS FOR

MODEL RAILWAYS

Constructional details of a simple model train con-
troller, a controller with simulated inertia, a high-
power controller, an electronic steam whistle and a
‘chuff generator’. Signal systems and train lighting and
RF suppression also covered.

BP95 (was 213) $6.56

MINI-MATRIX BOARD PROJECTS

This book provides a selection of 20 useful circuits
which can all be built on a mini-matrix board which 1s
just 24 holes by 10 copper strips In size. Simple and easy
for those with not much experience in electronics.
BP99 $6.56

AN INTRODUCTION TO VIDEO

This book is written in layman’s language and is for
anyone who is thinking about buying or renting or who
has just bought or rented a video recorder and wants to
get the best out of the machine.

BP100 $6.56

THE 6809 COMPANION

It is not a beginners introduction to microprocessors in
general but adiscussion of the features of the 6809 and a
reterence work for the 6809 programmer in particular.
BP 102 $6.56

AERIAL PROJECTS

Practical aerial designs including active, loop and ferrite
which are relatively simple and inexpensive 10 build.
The complex theory and mathematics of aerial design
have been avoided.

BP105 $6.56

THE ART OF PROGRAMMING THE 1K ZX81

This book explains how to use the features of the ZX81
including its random number generator, graphics and
timer. PEEK and POKE are explained and you should
learn enough 1o develop programsof your own.
BP109 $6.56

ORDER FORM

Send to ETI Book Sales, 4th Floof, 15 Boundary St, Rushcutters Bay NSW 2011,
Please allow 4-5 weeks fordelivery. Post & Handling 50¢ per book. Effective until December 31, 1982,

Please supply 226

Book Qty.

19
205
21
215
ns
2
223
25

Address

lenclose $ . inc.p&h

Number: Expiry Date

Please debit my

(7] Bankcard

Signature
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~WOT ABOUT THIS!!
LITRONIX DlSPLAYS

1st time offer - Litronix Red Single
Drglr Light Pipe Dip “Displays’

Type: Di 750 common cathodedlsplay
Character height: 630"
7 segment D.P left llghl ourpur MCD)
Typ. 5.0. Min. 2.0

Fors o Typ 3.4 Max 4.00
ONLY $1

7 BANK DPDT

We're robbing ourselves!! Just take a note of
this - you'll be amazed

7 Bank DPDT ‘ISOSTAT switches (less
knobs) with onfoff power. 10 for the price of
one. All new - all unused.

$2.50 FOR 10!
2716 EPROMS

A fantastic scoo| 8 purchase of prime
spec 2716 EPR MS by National This

is a once in a lifetime $3 99

offer. Be quick and

MONSTER IC PACK

What a barFain" Approx. 100 assorted
ICs {not full spec) but many many
common useable

gm \OOK
IM6403P INTERSI
LOW POWER UARTS:

From Intersil. Compatable with standard
IM6402 but with these extra features:-
oTin power consumpnon less than
10m\b

.ngmmmable word length. stop bits, parity
Data available. 7 page

data sheet at 20¢

per page.

12V COunter

Terrific Resetablefour digit
counter. 12 volt 50mA
operation. ldeal for event
counters etc. Counts up to
10CPS. Limited quantities.

$1 0°°

noan

=
-

$4 00

each

each
12V DIL RELAY
BeF12v e, only

Coil resistance 1100 .00

ohms. Nom|na|cune81\\/l

11mA. Pull in voltage

Contact rating 500mA 90¢ 10up,
80¢ 100up

40 TURN POT 3

Combined 100Kohm 40 turn
pot with $.P. 3 pos. rotary
switch. (Multiturn pot has
windowed indicator). 10 for
the price of one.

All new, all unused.

$2 FOR 10!

Fairchild Displays

Fairchiid 7 segment common cathode
numeric displays. .5" character height -

P Only 95¢ each

SAVERS

FROM SHERIDANS THE
. OOMPONENT KINGS

by PYe TMC UK.
v/ All new and
packed.

-omplete
pushbutton
phone with 10
memones Includes
lug and manual.

BU"TON imited stocks.
PHONE $59

Don’t pay $59 for just amemorydialler
when you can get the complete phone.

Not Telecom approved

VERY IMPORTANT SPECIALS ON DISPLAYS

AT VERY SPECIAL PRICES-

TYPE PRICE DESCRIPTION

DL-57 $2.10 Red alphanumeric no drivers no memories

mulup exed 5 x 7 dot matrix. Single digit. 35"

wd. V. 2. Current 10ma. Litronix.

Red single digit light pipe DIP. common

cathode. 7 segment lgﬁeﬂ. 630" height.

Fud V. 4. Litronix.

Red two digit light pipe dip. commom cathode

% polarity overflow. 510" height. Fud. volt 2

30ma Max. C.F.C. Litronix.

As DL722 but 7 segment D.P. '14‘,""

Red single digit light pipe DIP. Common

anode g polarity overflow. .3" height. Fwd

volt. 2 Max. Litronix.

Red two digit light pipe DIP. Common anode.
% polarity overflow. .510™ height. Max. Fud.

Volt, 2 CyFC per segment 30ma. Litronix.

Red two digit reflector dip. Common cathode

DL-750 $1.00

DL-722 $1.95

DL-728 $1.95
DL-701 $1.00

DL-721 $1.95

DL-522 $1.95

BUT IN
UMITED QUANTITIES

Type Price Description

DL-527 $1.95 AsDL-522but common anode and 7 segment
D.P. right. Litronix.

FND-530$0.95 7 segment single display. Common cathode.
Green. .5 height. Max. Fud. volts 1.7 C.F.C
25ma. Fairchild

FND-560%0.95 Red 7 segment single display. Common
cathode. .57 height. Max, Fud. volts 1.7 C.F.C.
25ma. Fairchild

FND-531$0.95 Green single digit display. Common cathode.

5" height. + polarity overflow. Max. Fuwd.
volts 1.7 persegment. C.F.C. 25ma. Falrchild

If purchasing 10 or over of each of the
above displays take 10% off of total price.

We regret Bankcard not available on
this 10% discount.

+ polarity overflow. .50 he ht. Max. Fwd. .

Voit. 2. CF.C. per segment Oma Litronix.

Huge scoop purchase of brand new computer
grade electros from Philips, Sprague and Sangamo

means you save if you get In now!! Mounting cllps

CAP WKG. MAKE DIAHEIGHTPRICE only $1 .00 each!!

MFD. VOLTS MM MM 15000 16 PHILIPS 35 115 $5.00

500 250  SPRAGUE35 80 $5.00 15000 63 PHILIPS 65 120 $11.00

590 200 SPRAGUE35 80 $5.00 20000 25 SNGAMO 45 110 $8.75

1800 50 SNGAMO 35 $3.50 22000 6.3 PHILIPS 35 85 $5.00

2300 60 SPRAGUE35 80 $4.00 22000 10 PHILIPS 35 117 $6.00

2400 50 SPRAGUE35 55 $4.00 22000 75 SPRAGUE75 145 $19.00

2400 50 SNGAMO 35 60 $4.00 26000 10 SNGAMO35 110 $6.50

3000 75 SNGAMO 35 125 $5.00 0000 25 SNGAMOG65 85 $13.00

3100 450  SPRAGUE75 220 $21.00 30000 25 SPRAGUE 50 110 $12.00

3300 75 SNGAMO 35 110 $5.50 33000 16 SPRAGUES0 120 $12.00

3600 25 SNGAMO 35 60 $3.25 36000 20 SNGAMOS50 110 $7.75

3700 30 SNGAMO 35 60 $3.50 39000 25 SNGAMOS50 150 $10.00

4300 25 SNGAMO 35 60 $3.75 39000 30 SPRAGUES0 145 $13.00

4700 63 PHILIPS 50 90 $5.75 44000 35 SNGAMO75 110 $15.75 i
5400 35 SNGAMO 35 90 $4.25 47000 10 PHILIPS 50 120 $13.00 COMPULYTIC
7000 35 SNGAMO 35 90 $5.00 47000 25 PHILIPS 65 120 $17.00 32DR
7500 15 SPRAGUE35 60 $5.00 55000 SNGAMO35 135 $6.00 14000- 40DC
8000 35 SNGAMO 35 110 $6.00 65000 35 SNGAMO75 150 $20.00 = poe
8200 25 SNGAMO 35 $5.75 67000 10 SNGAMO50 125 $12.50 47L 4504/
8700 40 SPRAGUE35 110 $7.50 0000 50 SNGAMO75 225 $26.00

9100 60 SNGAMO 50 110 $10.00 76000 25 SNGAMO75 125 $22.00

10000 25 SNGAMO 35 90 $6.00 88000 SPRAGUES0 145 $14.50

10000 40 SPRAGUES0 90 $6.50 100000 3 SNGAMO65 85 $7.00

12000 10 SPRAGUE35 85 $5.50 100000 10 PHILIPS 65 115 $13.00

13000 60 SPRAGUE65 110 $10.00 110000 10 SNGAMO65 120 $15.00

14000 25 SPRAGUES50 85 $5.50 110000 20 SNGAMO75 150 $20.50

14000 40 SPRAGUES0 110 $9.00 120000 15 SPRAGUE65 145 $18.00

15000 3 SNGAMO 35 60 $3.50 150000 6.3 PHILIPS 65 113 $10.00

15000 10 PHILIPS 35 85 $4.50 200000 3 SNGAMO65 135 $12.00

SHERIDAN ELECTRONICS

164-166 Redfern St., Redfern NSW 2016. Phone (02)699 6912, (02)699 5922
Mail Orders to Dept EA PO Box 229 Redfern NSW 2016

Trading Hours:- Mail Charges:- Heavy or bulks
Mon-Fri 9am-5.30pm $5.00-9.99.. .. $2. 50 ilem:ysem freighl
Thursday 9am-7pm $10.00-$24.99. .. $3. forward by
Saturday. ... 9am-12noon zgg% 933 5500 ‘Overnighters’ N—
$10000cnmare. . 3700 welcomehere



THIS PAGE is to assist readers in the
continual search for components, kits
and printed circuit boards for ETI pro-
Jects. If you are looking for a particular
component or project — check with our
advertisers if it is not mentioned here.

ETI1-644 direct-connect

modem
This project can be obtained in complete
kit form from Jaycar in Sydney, Al-
tronics in Perth and Microtrix and Rod
Irving Electronics in Melbourne. As
advised in the article, pc boards are
obtainable direct from ETI, for those
with a shelf full of parts able to supply
most themselves. Boards cost $50 each,
post free, from:

ETI-644 pc board

ETI Magazine

154 Clarence St

Sydney NSW 2000
Most of the parts are fairly stock-
standard items, even the 2% (or 1%)
resistors, as are many of the ICs

employed. A number of items you will
notice, however, are not common stock
items, but we've hunted around for
sources. Firstly, there seem to be only
two sources currently for the Arlec
45035 600:600 ohm isolating trans-
former — Jaycar in Sydney (who have
them in stock) and Kalextronics (who
will order them for you) of 101 Burgundy
St, Heidelberg Vic. 3084, (03)458-2976
(they’re also in Melton). The Fujitsu
micro reed relays and DPDT relay used
in the line interface are distributed by
IRH and plenty of stocks are held so you
can order them through your favourite
supplier. Same goes for the 5.07 MHz
Ceralock resonator and CSC300K load-
ing capacitor pack. If you'd rather use a
quartz crystal, 5.0688 MHz crystals are
available from Ellistronics in Melbourne
and Applied Technology in Sydney.

As for the semiconductors, most are
readily available over the counter, with
the exceptions of the TL064 ard ICL7612
or 7611. For TLO64s try Rod Irving

Here is an extraordinarily useful tool for the electronics hobbyist and/or home handyman. It's a
thermoplastic glue gun. For those who’ve never used or heard of thermoplastic glue before, it's almost a
‘universal’ glue, »onding readily to most natural and man-made materials. Thermoplastic adhesives are
used by model-makers and display artists, glazeries, mirror-makers, electrical eqiupment manu-
facturers, bookblnders, furniture-makers etc, etc. This glue gun has only recently been released in
Australia and, having used one for the past month, it's a wonder how we got along without it! (We left
those niggardly Jobs for a rainy day!). The gun is German-made, distributed here under the Homelec
name. Two varieties of glue are available to cope with a wide variety of material. it comes In ‘sticks’ that
insert at the rear of the barrel. Hot glue comes out of the tip. Avallable from hardware stores. Further
details from Homelec Products, 1073 Victoria Rd, West Ryde NSW 2114.

ETI-647 SPEECH SYNTHESISER
(Sept. issue)

X

Sydney readers unable to find a supplier for
this project will be happy to know that kits can
be obtained direct from ETI's offices. Cost is

$250. You'll find us at 4th Floor, 15 Boundary
St, Rushcutters Bay. Southern state readers
are directed to Rod Irving Electronics.

Electronics in Melbourne or Jaycar in
Sydney. The Intersil 7612 or 7611 is
available from R&D Electronics; in
Melbourne they’re located at 257 Bur-
wood Hwy, Burwood 3125; in Sydney at
133 Alexander St, Crows Nest 2065.
Note that these ICs are not cheap.

ETI-686 EPROM programmer

Designed to team with the ETI-685
2650 S100 Single Board Computer
(December ’81 ETI), but suitable for any
computer with three programmable
8-bit I/O ports, this programmer is
simple to build and operate and low in
cost. The designer, Ron Koenig, has
retained copyright on the pc board
design and will be supplying pc boards,
wholesale and retail. If you want to
arrange your own parts and buy a pc
board from him, write to R&S Koenig
Computer Products, P.O. Box 363,
Hornsby NSW 2077. He also has soft-
ware for the programmer available on
either disk or tape.

Most of the components for the project
are widely available, but not all
electronics suppliers carry things like
ZIF sockets or SIP resistors. Most of the
components should be obtainable from
Applied Technology in Sydney or Data
Parts in Sheparton, Victoria. Rod Irving
Electronics has indicated they’ll be
carrying a kit. If you strike trouble
obtaining the BY257 bridge rectifier,
there are a number of equivalents in
similar packages with in-line pins.
Tandy stores stock a range, catalogue
numbers 276-1146, 276-1171 and 276-
1173. They cost around $2 or so.

ETI-494 loudspeaker protector

Save yourself the anguish of replacing
expensive burnt-out speaker drive units
— build yourself this signal-powered
loudspeaker protector. Better still,
build several and mount one inside each
speaker!

Components for this project are all
off-the-shelf items and you should
have no trouble assembling the parts.
Printed circuit boards will be available
from suppliers listed in this column
previously.

Kit and component suppliers have
generally indicated they’ll be stocking
this project as a kit, or at least have the
pc boards available, plus the components
in stock.

ETI October 1982 - 51



ROD IRVING ELECTRONIGS

425 HIGH STREET ,NORTHCOTE 3070, VIELB,VIC PH(03)4898131 TELEX-38897

RACK MOUNTING .- CABINET OF 16]  JIFFY BOXES | ROD CUTS PRICES ON
BOXES AWAY IN THESE DRAWERS UBY - T50 X 90 X 50 - $1.80 CAH“N Cﬂ“[ﬂmﬂs

2 - 196 X113 X 60 - $2. _
INCREDIBLY us 9 3 $2.75 ’r&

CHEAP CABINET UB3 - 130 X 68 x 41 - $1.50
3 PIN AUDID PLUGS

F9 X 5 ox 32

o

19/x(6 o OF DRAWERS . UBS - 83 X 54 x 28 - § .90

19 X 73 x 12

19 x 10 x 127

19 oup

R ES. 50T, LINE SOCKET $2.70  $2.60
PANEL PLUG - $1.70  $1.60

LINE PLUG $1.60  51.50

PANEL SOCKET s2.90  $2.80

XLR - LNE - 10C - $4.20  $3.90

XLR - LNE - 32 - $2.90  $2.50

ALSO AC POWER CONNECTORS AVAILABLE

DB 25 .

-
DB25P - PLUG - e IS A m M

2.0 08255 - SOCKET - 191p L N

. N\ - COVER - 0

3 1-9 e |lg2 TOOI. SET
G H

% $3.90 $3.50 |9

» sh.g0  sh.s0 [|72

% $2.20 $1.80 91"

o [

°

TRANSFORMERS

10-19 20+

2851 $2.90 $2.50 $1.90
$4.50 $3.90 $3.30

$5.40 $5.10

$5.50
=

DIGITAL MULTIMETERS| ;

GREAT NEW AUTO RANGING
MULTIMETERS AS
ADVERTISED RECENTLY

COMPONENT SPECIALS

BFU69 $ .90
BF4J0 $ .90 80 139 AS¢

2114 $1.95 10 FOR $4.00

ui6 SE.35 g0 - ase

o RELAYS
2732 $9.50 MMz XTAL $2.00 16y $21.70 2900

16v  $19.50 6800 16v
100000 j0v  $19.50 10000 25v

10000 40V

15000  25v
22000  25v
22000  4ov
27000

TS50 - $1.10

BATTERY SNAPS A STEAL AT 10¢ EACH

'[H?‘

6 AMP CONTACTS PCB MOUNTING
t2v SP $4.,50

3AG FUSE HOLOER 50¢
2AG FUSE HOLOER 50¢

1-3 10-93  100-999 1000

INGILE  06¢ 05¢ .Obe I‘z‘v D; gzgg
INKOOT - 06¢ 05¢ .05¢ 2y .
IN4OO2  _06¢ .05¢ .05¢ - ——

INLOO3 . 06¢ .05¢ .05¢ . l

.E§°§ :8§: i tﬁgt COMPUTERS OF THE DECADE have the

N .10¢ .09¢ .0 1

M 12 ok e Sorcerer Mk IL - Dick Smith System 80 cheapest price on

. - .
G s ? Ask Rod for a price’ ? Philips speakers
555 - - £ ;g‘ v '-------------

For

740926 $ 5.00 ¢ qg Proase deot my Bankcara ET1 10/82/3
acskg 00 For s 9.00 || | § /2 = = = .5 § Bankcard No
8C558 100 For $10.00 ‘ / \
BC559 100 For $10.00 ¢ —_— 22 Expry Date
BC548 100 For $ 9.00 l Narme

[ Sognanwe

MAIL ORDERS: P.O. BOX 235 NORTHCOTE, VIC. 3070
Min. P&P $2.00. Mail Order Enquiries (03) 481 1436.
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AC or dc voltage
displayed in dBm
referenced to 600
ohms, or relative dB.

Measures frequencies
from 12Hz to 200kHz,
fully auto-ranging,

>4 )

with 1-second
response time and
0.01 Hz resolution
to 200Hz.

Selectable visual (3¢)
and audible ())))
indicators for high-
speed continuity
checking. 50uS
response time.

Relative reference
(offset) feature works
with all functions —
including frequency
and dB—to indicate
+ deviations from
stored inputs.

NEW FLUKE HANDHELD DMM COMBINES
0.04% ACCURACY, 10uV RESOLUTION,
TRUE RMS AC, DIRECT dB and FREQUENCY

8060A

This remarkable state of the art DMM
combines the accuracy and resoiution of
larger, more expensive instruments with the
convenience of a hand-held instrument.
Flukes own LSI/microcomputer design
provides:

® Wideband true RMS AC measurements to
100kHz

Frequency measurement to 200kHz

dBm and relative dB

10uV sensitivity

Direct resistance measurement to
300Meg

Relative reference on any range or
function

¢ Microcomputer-based self diagnostics

8062A

Provides continuity and relative reference
functions as 8060A aiso true rms to 30kHz.

O
T @ $ ¢
s & "
A &)
F¥ 5 £¢ $
S F P &= é'&’::
A?‘¢° e ey \‘"@@a > &
o 3 FSFFOE T
> & = a8 e Faoe
&g F& s & S8
& S ST IS
¥ S TEFFEs
TP S ETE TS
=r=] 1
80604 [@ [100[@]0 200[0 0.0]0,0[{).04~,
[ [xHz kHz| ! $398
. ‘ I =
[ ] [ 2L J ® 0
waza jo| sole| | ole| Jojeoi $318
8050A A

A bench portable providing 4% digits
with a basic accuracy of 0.03%. True
rms measurements to SOkHz. 108dB
range and 16 selectable reference

impedances from 8 to 1200ohm. 5425
R e ':_,Tf"
030 3énast
O
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B
BOBO A TRUE RMS MULTIMETER

CHECK THE COMPLETE
FLUKE 8020B SERIES
OF DMMS

80208

0.1% basic accuracy. 3'% digit
Improved version of the most
popular DMM ever made!
Eight functions including
conductance and diode test

¢ Now with high speed beeper

8021B & 8022B

® 0.25% Accuracy. 3% digits

¢ Extenslve overload protection

¢ AC and DC Voltage and Current.
Resistance and Diode Test

¢ High Speed audible
continuity beeper {80218 Only)

* 8022B is Fluke's lowest price DMM

80248,

¢ 11 functions including temperature with
K-type thermocouples

* Peak hold on voltage and current ranges

¢ Loglc detection and continuity

* Audible and visible indicators

* 0.1% basic accuracy. 3% dight

Selection Guide
(A SERS o“.\d "}o‘csp &
SN
40228 || o .chlrol. | I m$162
8021B (e e o;o oio! ° o_zm.$172
8020B |e | e .ll'..l'l. . | 0.1% $219
s oo .!.l.!.:. 'l';'l'lo'm'$275

All prices are plus sales tax
it applicable and
subject to change
without notice.

FOR

MAIL COUPON
FREE GUIDE

Adelaide: (08) 271 1839 [Jj il (i I I B BN BN S O O B O B B BB B B

o
ELMEASCO

Instruments Pty. Lid.

P.O. Box 30. Concord P.O. Box 107, Mt. Waverley
N.Sw. 2137 Victoria 3149 Brisbane: (07) 369 8688y
13-15 McDonald Street 21-23 Anthony Drive, Perth: (09) 398 3362

Mortlake, N.S.W. Mt. Waverley, Victoria =
Telephone (02) 736 2888  Telephone (03) 233 4044 I || bonkcard
Telex 25887 Telex 36206 =

N.S.W. George Brown 519 5855 « DGE Systems (049) 69 1625 » Radio Despatch 211 0191 ¢ Vimcom (042) 28 4400
VICTORIA Radlo Parts 329 7888 » Browntronlcs 419 3986  G.B. Telespares 328 4301 » Elanco 428 4345 e Elllstronlcs
602 3282 QUEENSLAND L.E. Boughen 36 1277 » Colourview Wholesale 275 3188 » Audiotronics 44 7566 ¢ Electronic
Shop (075) 32 3632 » Nortek (077) 79 8600 » W.G. Watson (079) 27 1099 S.A. Protronics 212 3111 » Trlo Electrix 516718

W.A. Atkins Carlyle 321 0101 » Hinco Eng 381 4477 » Brookeades 276 B888 » Protronics 362 1044 A.C.T. Actlec
{062) B0 6576 N.T. Thew & McCann (089) 84 4999 TAS. G.H.E. Electronics 31 6533 & 34 2233

Please send me details of Fluke DMMs
1 8060/62 & 8050 0 8020B Series

NAME
ADDRESS

P'CODE
TELEPHONE



Hi. ¥m Col Beeforsth from

Parameters and ¥d like to say

something about our Thurlby

multimeter.

Another one? They're a dime a dozen these days
you say. Digital meters may be, but quality design
and precision are not so commonly available.
Thurlby have not *cobbled up’ this meter around
the application notes of an integrated analogueto
digital converter chip, it has been designed from
first principles. The 1503 uses a dual slope A/D
converter implemented with selected FET Input
op-amps and CMOS bilateral switches. Every
aspect of the A/D converter was designed not
simply accepted along ‘with an LSI chip. The
result speaks for itself. Reliable auto-zero,
superb linearity, accuracy well beyond normal
requirements and real repeatability of
measurement. The design philosophy sounds
fine but what practical effect does it have on DMM
intended for real world usage?

A neat enclosure and compact size help to make
the 1503 well suited for both bench and portable
jobs. It is not supplied with rechargeable
batteries, however the life of dry cells will be long
as the current consumption 1s typically less than
22 mA. Provision is made for external DC power
and any 9 V DC plug pack would be readily
pressed into service. The front panel is neat
without being gaudy. Selection of the current
range is unusual, pressing volts and ohms
selectors simultaneopsly. Not familiar, but quite
functional. Like other features of the Thurlby
meter, it is not obvious, but if you read the manual
and use the meter it works just fine. For gxample;
the 1503 can provide a 3200 mV range with an
input impedance of more than 1000 MQ}. This is
achieved with a little unorthodox manipulation
of the selector buttons and is very useful around
instrument amplifier inputs or tracking down
leakage in high impedance circuits.
Auto-ranging is a useful feature of many DMM’s,
however it would be wasted on the 1503. Due to
the large full scale count of 32000 the resolution
on the 320 V FS range is 10 mV. For low level
circuits the 32 V FS range allows a 1 mV
resolution. Range changing is an infrequent
operation. Diode testing is often a problem with
DMM'’s. On the 3200 mV range, the 1503 uses a
test current of 1 mA and reads the junction
forward voltage drop directly in millivolts. Witha
little caution, like remembering to turn the power
off first, a lot of semiconductor testing can be
performed in circuit. This is typical of the 1503.
Its advantages are not readily obvious reading the
sales brochure. The convenience of the
instrument only becomes obvious when it is put
to work.

One question remains. Do I know what I'm talking
about? | have owned and used a 1503 in daily
service work for the last six months. When it
comes to range selection I am worse than most.
Connect the meter first, then select the range. To
date, I have blown the current overload fuse three
times. I also observed the claim in the
specifications ahout the ohms range being
protected to 370 V peak. Masochism is not a
strong point in my personality, however
curiosity is. I guess you could say the-devil made
me do it. With 320K ohms selected and a wicked
gleam in the eye the probes were plugged into a
live 240 V mains outlet. My expectations of a
pyrotechnic display were replaced with respect
when the instrument continued to function
perfectly. Likewise, I have accidentally measured
2 KV DC when the manufacturer expressed the
wish not to have more than 1200 V applied to the
instrument. The fact that the 1503 is still
operating perfectly, despite all efforts to do it a
mischief, only confirms my opinion that it is
remarkably reliable, well designed, and a very
usable digital multimeter.
Don’t take my word for it,
you can check them out
through any Parameters
location, they're right
throughout Australia. PERFECTION W MEASUREMENT

wmw PARAMETERS: =
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SAWTRON
KG103
SERIES

VHF & UHF HANDY
TRANSCEIVERS

THE SAWTRON KG 103
SERIES FEATURES:™

@ THE LATEST THICK FILM HYBRID
1.C. TECHNOLOGY.

® MODULAR CONSTRUCTION
TECHNIQUES.

@ EXCELLENT SENSITIVITY,
SELECTIVITY AND BLOCKING

® RUGGED CONSTRUCTION.

'E PERFORMANCEATA
REALISTIC PRICE.

1l

'~ 167 RODEN STREET,
" WEST MELBOURNE.
VIC. 3003
PHONE (03) 329 5433.
TELEX AA37753

JIL SX-200,

ABETTER SCANNING
MONITORRECEIVER.

Covers 26-88 MHZ & 108-180 MHZ
& 380-514 MHZ

Monitors over 33,000 frequencies from
26 to 88 MHz, 108 to 180 MHz and 380
to 514 MHz. Bands included within this
range are HF and UHF CB, 27 and 155

MHz MARINE, Australian LOW BAND,
AIRCRAFT band, VHF SATELLITE band

10 Mx, 6 Mx, 2 Mx and 70CMx

AMATEUR BANDS, VHF High BAND as
well as UHF two-way band.

Mechanically rugged the SX-200 uses high
quality double-side Epoxy-Glass printed
circuit boards throughout. Some of its othe
outstanding features include 3 MODE
SQUELCH circuitry which allows the
lockout of spurious and carrier only signals,
extremely low spurious count, AM and FM
detection on all bands, FINE TUNING
control for off channel stations, 240 VAC
on 12 Volt DC operation, Accurate
QUARTZ CLOCK, Squelch operated
OUTPUT for switching a tape recorder etc,
16 Memory channels, MEMORY BACKUP
which lasts up to two years, high
SENSITIVITY and SIGNAL-TO-NOISE
ratio on all bands, CRYSTAL FILTER for
excellent SELECTIVITY and easy
servicability due to component layout as
well as a 90 day warranty.

Its high quality and performance is testified
by the fact that it is in use by a large
number of State government and Federal
bodies including most state and federal
police departments.

Contact GFS, the Australian Distributors,
or our interstate outlets for full technical
specifications.

We also market a range of pocket scanning
receivers and transceivers.

Contact us for full details.

PRICE $525 INCL. S.T. + %8 P&P
SERVICE MANUAL $10 + $1 P&P
SCAN-X BASE ANTENNA $54 + $8 P&P

Interstate Dealers:
WA: (09) 387 4966
NSW: (02) 211 0531
QLD: (07) 397 0808
SA: (08) 269 4744

GFS Electronic Imports
15 McKeon Road

Mitcham, 3132 Vic
TLX 38053 GFS
(03) 873 3939



1296 MHz Hawaii-
California, one way

The KH6HME beacon in Hawaii was heard on the US mainland on
6 August by Chip Angle, N6CA, and several other California
amateurs. The path is nearly 4000 km long (2475 miles).

The beacon runs 50 watts into
a quad set of 25 element loop
yagi antennas. It was received in
the Los Angeles area by N6CA
using a single 44 element loop
yagi.

It was not possible to try for a
two-way contact since Paul Lieb,
KH6HME (who operates the beacon)
was visiting the mainland at the
time.

An attempt at the two-way record
was planned during August but no
results are to hand at time of going
to press. Equipment used at both
ends of the path was developed by
N6CA.

Current claimants to the world
1296 MHz two-way distance record
are Dick Norman VK2BDN and
Brian Ryall ZL1AVZ who had a con-
tact over a distance of 2134 km on
9 February last (reported in ETI,
April issue, p.8). | say claimant
because the Federal body of the
Wireless Institute of Australia hasn't
decided yet who really has the
record, nor have any counter claims
been published.

Dick Norman is pressing ahead
with efforts to span the Tasman sea
to New Zealand on 2300 MHz. (US
details from Westlink Report.)

UHF Yagi antennas from Scalar

Scalar has released a new range of Y400 series UHF yagi antennas
designed for use in the 400 — 520 MHz band with quoted gains

ranging from 3 dB to 14 dB.

They are manufactured from
high grade seamless aluminium
tubing and feature a 4% bandwidth
ata VSWR of less than 1.5:1, 1.3:1 at
centre frequency, according to the
specifications. Special heavy duty
models featuring stainless steel
construction are also available.

A cable tail-to-N-type female
termination is provided allowing
easy weatherproofing.

The Y415PT is a special ‘RF
control’ model designed for appli-
cations where a tightly controlled
beam pattern is required and meets

Department of Communications
Draft Specification RB234C.

The Y415PT is a 15 element
design having a multi-element
reflector. Sidelobe levels at any
angle greater than 55° from the
centre of the main lobe are quoted
to be at least 17 dB below forward
gain. The Y415PT can be supplied
either as an end-mount or with a
centre-mount elbow.

Enquiries to Scalar office in
Melbourne, Sydney, Brisbane or
Perth.

Tx/Rx multicouplers

Vicom International now distributes the range of multicouplers and
duplexers manufactured by Tx/Rx Systems Inc of USA.

Specific filters include bandpass
cavity, series notch, varinotch and
T-Pass, all of which can be cascaded
to achieve an arithmetic sum of
individual attenuation.

Included in the range is a series of
expandable receiver multicouplers
of modular design capable of
handling 4 — 64 channels. Gain is
adjustable for optimum receiver
performance with no degradation in
1M specification it is claimed. A

typical figure is 20 dB isolation
between channels and a 3rd-order
intercept point of +46 dBm is said
to be achieved.

Models of muiticouplers are avail-
able to cover both receiver and
transmitter  functions up to
1000 MHz.

Further details and pricing on the
extensive range is available from
Vicom International, Melbourne and
Sydney. (03)62-6931; (02)437-2766.

‘Hands free’ personal communications

GFS Electronic Imports recently announced the release of a new
personal mobile VHF FM transceiver, the C-900 ‘Talkman’.

Designed to provide its user
with two way communications over
distances up to one kilometer, the
Talkman is said to be extremely
simple to operate particularly
because it makes use of a light
weight headset.

This, coupled with its compact
size, light weight and voice-operated
transmitter make it suitable for
hundreds of different communica-
tions applications, especially where
‘hands free’ operation is required,

according to the importers.

The Talkman is approved by
D.O.C. and operates on the 55 MHz
band. The only two controls include
a volume-level switch and a VOX
sensitivity switch.

Weighing only 250 grams the
Talkman will conveniently clip onto
a belt or into a pocket.

For further details, contact GFS
Electronic Imports, 15 McKeon
Road, Mitcham Vic. 3132. (03)
873-3939.

New rig and antenna from Yaesu

The world-famous Japanese amateur gear manufacturer Yaesu has
released a new transceiver, the FT-102, and an active antenna, the

FRA-7700.

The FT-102 transceiver covers
160 - 10 m, including the three new
(WARC’) bands, with a quoted
240 W input and reportedly ‘impres-
sive’ receiver specs.

The rig is an all-mode unit,
CW/SSB in the basic rig, AM/FM
being available as an option.
(Seems to foreshadow a VHF/UHF
transverter?).

Accessories include an exterhal
synthesised VFO (FV-102DM) and
an external speaker with audio filter
{— that's new).

Interestingly, Yaesu claim the rig’s
noise blanker is highly effective

against the Russian Woodpecker
and other impulse noise.

The FRA-7700 active antenna is
designed for use with Yaesu's
popular deluxe general coverage
receiver, the FRG-7700. The unit
uses a 1.2 metre tall whip antenna
coupled to a low distortion MOSFET
preamp.

If you can't — ot don't want to,
erect an outdoor antenna, then this
allows you to pull in the signals —
even with the whip mounted indoors.
It comes with gain and peaking con-
trols and you can tum the preamp
on or off.
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NOT ONLY DO WE STOCK HARD—TO-GET
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€ PASSIVES TOO!!
CMOS 74LS TTL LINEAR DEVICES MEMORIES T
40 74LS00 Quad 2 Input NANO Gate 35 2Na14 $2.50 LM38IN $395 2102 1Kx1RAM $1.95 $1.65
:33? 3:12’;‘.""‘;"5.7&2%':. 35 741801 Quad 2 tnput NOR Gate 40 TLO6Y $2.45 LM3B1AN $5.05  2114-3 1K x 4 RAM 350n8 $2.a5 $2.00
4002 Dual 4 tnput NOR Gate 48 741502 Quad 2 Input NOR Gate 40 TL062 $2.45 LM382 S260 4116 16K x 1 Dynamic RAM 250ns $2.50 $2.00
4006 18 Stage Static Shitt Registar 40 741803 Quad 2 Input NANO Gate {oc) 60 TLO64 $4.75 LMI94CH $5.95 6116 2K x 8 CMDS RAM $12.60 $9.90
4007 Dual Complimentary Pair Plus Inverter 38 74LS04 Mex Inverter a0 Tnon 98 NESS55 35 2208 1Kx 8 EPROM $79§
4008 4-Bit Full Adder 95 74LS05 Hex Inverter {oc) 60 TLO72 $1.45 LM?P555 $1.95 2716 2K x 8 EPROM {Single +5V) $6.50
4009 Hex Buller (Inverting) $1.10 74LS08 Quad 2 Input AND Gate 40 TL074 §3.50 LMSS56 $1.10 2532 4K x 5 EPROM (Single +5V) $14.95
4010 Hox Butter {Non-lnverting) 90 74LS09 Quad 2 Input AND Gate (oc) 50 TLO7S $3.50 LMS67 $1.95 2564 8K x ° CPROM (Single +6V)  $38,00
4011 Quad 2 Input NAND Gate “ ;: 74L810 Yviplegllnnm::g[)c(hn :g ;tg:; gg hrslo ;z;g V L GE
4012 Dual 4 lnput NAND Gate 741811 Tripte 3input ate
ol 812 Tl i Gl g sais B Rrc
4014 8 Stage Stavc Shitt Register - 4| u mitt Trigger
4015 nuﬂﬁm Static Register 95 741814 Mex Schmitt Trigger 85 1M234 ‘$3.501LM747 $1.95 GU LA_TO RS
4016 Quad Analog Switch 50 741520 Dual 4 Input NAND Gate 40 LMm301 60/LM1496 $1.98 7805 5V+ Regulator TD-220/amp $1.05
4017 Oecade Counter/Divides §1.20 741521 Dual 4 Input AND Gate 5 Lm307 90 Lm3046 S145 1905 5V- Regulator TD-220/smp $1.66
4018 Resettadie Divide-by-N 50 74L$27 Triple 3 1nput NDR Gate 60 LM308 $1.25 LM3080 §1.30 7812 12V+ Regulator T0-220/amp $1.08
4019 Quad AND DR Select Gate 75 741530 8 Input NANO Gate S0 LM311 95 LM3130 S1.80 7912 12v- Regulator TO 220/amp $1.65
4020 14 Stage Binary Counter/Divider $1.45 741832 Quad 2 Input DR Gate 45 (Mm319 $3.50 LM3140 $1.45 7815 15Ve Regulator T0-220/amp $1.05
4022 Divide by-8 Counter Divider $1.25 741533 Quad 2 Input NDR Gate foc} 50 LM324 $1.20 {m3900 95 7915 15V~ Regulator TD-220/amp $1.65
4023 Triple-3-Input NAND Gate 28 741542 1 of 10 Decoder 95 Lm334 $2.50 LmM3914 S6.50  78L12 12v+ Regulator 100mA $1.00
4024 7 Stage Binary Counter/Divider $1.18 240847 BCD to 7 Seg Decoder/Driver {oc} S1.45 L m339 95 Lm3196 $4.50 18L1S 15V4 Regulator 100mA $1.00
4025 Tnple3-Input NOR Gate 35 741548 BCD 1o 7 Seg Decoder/Drver 2.95 LF34IN $3.50 ( M39152 S1250° 19115 “5V.- Regulator 100mA $1.00
4026 Decade Counter-7-Seg Output $2.20 741849 BLD to 7 Seg Decoder/Driver $1.95 1m34g $2.25 |ma136 S1.85  LM323 3amp SV T0.3 5150
4027 Dual JK Flip Flop 90 7aL573 Dual JK Flip Flop with Clear 95 DMm3s50 $9.50 | masss $1.50  1M309 1.5amp 5V TO3 $7.50
4028 BCD-to-Decimel Decoder $1.18 741574 Duai D Flip Flop with Preset & Clear 15 LmI61 $3.75 L mss3aN S1.55  LM317T 230V adjustable 1 amp 70220 $280
4029 Presetable-Up- Down Bo‘t;nl"a . 3'%: 74[87: 4 Bit m“F‘I?“FlI.Eh :g LM380 $1.48 (mss3aan S200  (m31IKp 2.30v adjustable 3 amp T3 $6.50
4030 Quad 2 Input EXCLUSIVE DR Gate 741576 Dual JK Flip Flop ¢ ;
403) 64 Stage St Shift Register g;g ;:tg;g Ll JFK""A;::'” e DISCRETE DEVICES tﬂiééi ?J?.:;:.'.';::.z:gglgvmml sf:':g
4032 Triple Senal Adder . ht Ful or 4 .
4034 8 Stge TRI STATE Universal BUS Ragistei  $2.95 741565 & Bit Magnitude Comparator $1.25 VNBBAF $3.00 BC547 15
4035 4 it Shift Register S0 741586 Quad 2 Input EXCLUSIVE DR Gate 50 sCYN 95 BC548 15 LED’
4038 Triple Serisl Adder (Negative L ogic) $1.95 741590 Decade Counter 75 JDT9203 §1.95 8C549 15 S
4040 12 Stege Binery Counter $1.65 741892 Divide by 12 Countes $1.25  apany $5.00 BC550 L B A 35
4042 Quad Clocked D Latch 70 741893 4 Bit Binary Counter 8 my15003 $4.75 BLSS6 65 A 26 Rectangular Red %
4046 Micropowsr Phase Lock Loop $1.55 741595 4 BicShift Register 75 MI15004 $4.75 BCSST O e Ver 501 e e 0 b
4047 Low Powar Mono/Astable Multi S1.75  74L$107 Dual JK Flip Flop ] 55 25549(p) $6.50 BLS58 R O] 77 Bacma e it e i
4049 Mex Invertng Butfer 757415108 Dual JK Edge-Triggered Flip Flop 75 25450 $8.50 BCS59 B iR 18 Flashing Red P
4050 Hox Bufter (Non-Inverting) B0 74LS112 Duel JK Edge Triggered Flip Flop 60 gpveas §5.95 BC6I9 BY it 28 Flashing Red 10+ gach 46
4051 8 Channel Analog Multiplexar - ;g 7415122 Ratrig Monostable wu: I:clum ® :3 BUXBO ss,gn :ggtsg‘n - gdu 9
4053 Triple 2 Channal Analog Muitiplexer . 7415123 Dusl Ratrig Mono with Cleer 5 2SK133{N) $6.50 n
wss e 80 7aL$125 Quad BUS Butfer Tn-State {lo snable} IR Fos 1250 BD139 ss BRIDGE RECTIFIE RS
4066 Quad Analog Switch 80 7415126 Quad BUS Butfes Tri-State (hi enabie} 75 mpsaps 95 BD140 53 WD4 50
4067 1.0f-16 Analog Switch ! $2.95 7415138 1-0f-8 Bit Decoder/Multiplexer 92 TipI1ARB 90 MJ2955 $1.50  poa $2.95
4068 8 Input NAND Gate 48 2415139 Dual 2 to 4 Line Decoder/Muitiplexer $1.45  yip3ga 90 2N3055 S1S0  ynazsps 5250
4069 Hex Inverter 70 241147 10 Line dec 104 Line Priority Encoder  §2.95 TIP2955 $1.20 2N3442 $3.00
4070 Quad 2 Input EXCLUSIVE DR Gota 48 7415148 8 Line to 3 Line Priority Encoder 5395 np3gss $1.20 2N3569 & OPTO
4071 Quad 2 Input DR Gate 48 7415151 1 of 8 Selector/Multiplexsr 5 mpg102 95 2N3638 53 £QYS0 Intrs Red LED §1.25 FNDS00 e
4073 Triple 3 Input AND Gate 55 7415153 Dual 4 Line to 1 Line Selector/Mpiexer 75 MPEIOS/2N5459 85 2N3643 a5 BPW.')OInIv.R:d Ofcoc@z 55 \FnOS0) 3%
4075 Tripls 3 Input OR Gate B0 741155 Dual 1 of 4 Decader $1.00  mpg106/2N5485 78 IN3645 45 . 1 .
LT302 7seg Oisplay  $1.05 L7547 $2.95
4076 Qusd D Flip Flop $1.25 7415156 Dual 1 of 4 Decoder foc) $1.00  pmpgass 95 2N3773 $5.00 um “u D‘w'w pd .
4077 Quad EXCLUSIVE NOR Gare 50 7aLS157 Quad 2 Input Multiplensr (Non-Inverting} $1.50  peey3y $198 2N4288 15 g Display d
4078 Binput NOR Gate 85 74LS158 Quad 2 Input Multiplexer {Inverting) 9 gE11s 5 2N5484 85 D|ODES
4081 Z-lnput AND Gate 60 7415160 BCD Decade Counter Asynch. Reset 95 gr200 95 2N5087 65 3002 = 25 BYX21L/2008 $1.90
4093 Quad 2-Input NAND Schmitt Trigges 80 74LS161 &8it Binary Counter Asynch. Reset 95 grapg §1.65 25589 $12.78 b 8¢ "?’ 5 DASY 2
4411 = $12.75 7405162 BCD Decade Counter Synchron, Reset  $1.00 BF470 $1.65 25590 s1a25 N oug 20 BA114 15 gt i
4426 Decede Counter 7 Seg Dutput 52.20 7415183 4 Bit Binery Counter Synchran. Reset  §1.20 MJEI40 $1.98 25501 s1875  INS4D4 35 BA21V219 5
$2.50 7415164 8Bt Shift Register $1.20 ING14 5 BR10O 95 0AB97 20
4500 t [ _ MJE3S0 $1.98 2N5245 138 ¥ 0 5082.2800 $2.75
4501 Triple Gate :::g 7418165 Pu.llel;.ond l'-s:s?m Register iN gg 2TX501 45 2N6027/013T1 5§ BAWEZ 29PBYX21L/200 $13p -
4502 Strobed Hex Inverter g 7415166 B-Bit PISO Shift Rogister . 8C3I37? 25 TT800 85
4503 Hex 3 Stage Butfer (Non Inverting) go TALSITS 4810 Type Regate o5 eosa # Bk s IC SOCKETS — SOLDER
4508 Dual &-Bit Lotch $5.00  74L$175 Quad D Type Flip Flop ! 55 , ) )
4511 BCD to 7 Seg Dacodsr/Drver $150 JALSIS0 Up/Down Decate Countr $128 ra 155 s £aert dltat B om x Em 5
4512 B Chennel Date Selector s LS191 Up/Down Binary Counter k
4514 4 18 16 Line Decoder/4 Bot Latched gzzg 74|.Slgz Up/gawn D!cad!cl:onunler';)ufcc'lnc: iy gg SPECI AL FU NCTI ON 1Pn 35 2Pin 40 40P 720
4517, Dual 64 Bit Static Shitt Regater 1. 7415193 Up/Down Binary Counter Dual Cloc .
4518’ 8CD Up Counter STE0 L1844 urLateRightShit Regite o B STl Doodchims 2 QUALITY WIRE WRAP
4520 Dud Binarv Up Counter . 74L5221 Dual Monostabie Multivibrator . e AL Col o $17.50
4826 ProgrammaLie 4-8it Binary Counter S150 7415240 Octal TrrStte Driver sis0 TEA1002 e 2020 1C SOCKETS
2, balLam Mal $325 7415281 Octar TriStane Drines 3350 €XAR 2206 Function Generstor $5.95 14 Pin 85 22Pin 5140
4538 Dual Mono/Precision Mult $2.65 3415244 Octal Butter/D $385 3020 TRIAG Orw e 2.0 6P $105 2apm  orie
teey Jon o T Seg Lawch/Dacoden/Oriwer/LCD  S196  Ja1'52a5 Dctel Bus Transce S2.95 M 6837 Noise Generator 390 18P 5135 28R 8225
55312 Digh BED Countet S0 7ALS257 Quad 2 Input Muttpl 35 YA 7205 Autio Amp $450 0P - 145 40P $25% ! ’;
4557 1 10 64 Bit Variebla Length Shift Registor $3.50 7415258 Quad 2 Input Multiplexer Tri-State 1% 72064 Frequancy Ditaley Diiver D E .| ',’ ;
:22; :.nB:; Aheed Cerry Block S:O ;:tg:g ZSL;A&‘E?::,I‘;E“N“DNR Gote foc) gf;g SN 7648BNF Sound EMects Generator $5.95 DI L PL UGS AN D
u )
4583 Hex Schmitt Trigger $1.55 7415273 Dctsl D Type Fip Flop sz 36 AY-10212 Top Oetmy ybesse iy COVERS
74LS365 Mex Buffer with Common Enable 60 Z_80A/6800
74002 Quad 2 Input NOR Gate 88 5U'S355! Was (nvertes sulith BBmmon EREIS 60 SOLDER TYPE
P gl So J9LS367 Hex Butfar & it and 2 i SN2 280A CPUAMMI  $850 2.30A DARTaMMr 5325
TABIVRIVEY e~ Schipist Trigm S5y 7TALSIE Nex Invertes 4 Bt and 2611 1 Z80A PIDAMM:  SESD 240A DMA M. Sa55s 19 PinPug 8 16 Pin Cover i
122, 16]Koy bo e[ EnEaday S350 2415373 Octal Tramoaront Lo S205 290a CTcaMM: 5650 6302 Cpo sy 14 o Cota B 20PnPuglaly  s2.50
PPOR 7415374 Dctl D Type Flip Flop $230 Zaoa si0/0aMM: 52095 6810 Aam sags 16PinPug 24
SuU T AESI05 (OuakL:99% Z80A S10/14MH2  $2095 6521 pIA %5 CRYSTALS
8255 PP $9.95 200A S10/2 aMHz  $20.95
5303 UART 512,95 Case Style: HC33/0 4.9152MH: $6.50
1771 Floppy Disk Controlier $19.95 SPEECH ZENER DIODES 1 WATT rooomn: $12.50 5.000MHz $5.50
- SYNTHESI SER 18432MHz $950 g 967238MH, $6.50
1488 RS232 Quad LineDriver $1.50 From 3.3V 10 33V 13 2.000MHz $7.50 10.000MMz Parallet Resonant
1489 RS232 Quad Receiver $1.50 \ 3.000MMz $1.50 9.0
0T1050 Netionsl Digitslher Processor & ROM Set $95.00 Case Style: HC-18/U 12.000MHe 550
8131 8-8it Comparator {Negetive Dut) $4.959 DT1057 Nevonel Digitelker Second R.DM St ) $69.00 4.000MH2 $6.50  15.000MH: $6.50
81LS97 Octal Buffer $235 Send SAE for more detsils. NOTE Tew low price. Data 4.43MH:2 $6.50  20.000MHz $7.50
811898 Octal Butier {Inverting) $2.35  sheets included §n chip soty.

MINIMUM MAIL ORDE R $5.00

CARLINGFORD PHONE 872 4422



NUMBERI x
COMPONENTS

JAYCAR PASSIVE
COMPONENTS

We 1rgret to advise that we have had 10 pass un drasticalty
increased costs due to the devaluation of the Australian
doltar and the savage sles 1ax inciease.

Must of t prices on this page had not changed in 18
montis *n some cases our cost has ncreased 50% whereas
out increases average about 10%. We haven't got the heart
10 pass on 1o you the costs that were passed on to us!

We are very proud of our range of componeats at Jaycan,
Qus quaity is first class ~ so remembes that it someone
offers you 8 companent that may APPEAR cheaper.

Jaycar components are 100% prime spec and guaranteed.
They are the same pats thal were used in TV statrons,
telephone exchanges and other industrsal equipment
NOTE! We have saved space in sone places by saying that
components contorm to "E12”7 This means that we have
12 vlues in sach “decade” ie. 10, 12, 18, 18, 22, 27, 33,
38, 47, 56, 68, B2 and back 10 10 in other words, 22pF,
220pF, 2200pF and so on

POTENTIOMETERS

POTENTIOMETERS CARBON ROTARY

Jaycar sotary pots did not go netric. We heep %™ plan
shalt types vwith 3/8th bush mount, Maost have a flat mach
ined on the shalt,

LINEAR finear SINGLE GANG LINEAR L0G
$00 ohms
)11 M
5k 5k
10k 10K
25k 25k
S0k 50K
100k 1006
250k
500k 500k
™ ™
m M
Pnce: 1 — 9 95 cents each 104 B5 cents pach

LINEAR LoG
T
SINGLE GANG g4
10k
26K WITH SWITCH 25
50K
100k
500K
™M ™
M
Price: 1 9 §2.25 each 10+ $1.95 each
OUAL GANG
LINEAR Lo6
Sk 5k
10k 10k
25k 25k
50K 50k
100k 100k
500k 500k
L] M
Price. 1 — 9$2.25 each 10+ $1.95 each
Oual gang with switch 100k log (onty) $3.95 each
CARBON SLIDER CONTROLS
ASmm type — some with tap
LINEAR LOG
{3 1k
10k L
50k 50k
100k 250n
Price: 1 .- 9$2.95 each 10+ $2.50 each

30mm type Sk linear only $1,95 each
60mm type 10k log onty $3.95 each

WIREWOUND POTS

3 watt rating Qlinear). %~ shatt, 3/8th bush.

10 ohmy, 25 ohms, 50 ohms, 100 ohms, 500 ohms, 1k, Sk
Prige: 1~ 9.$3.45 each 10+ $2.95 each

Jaycar stocks two types of tnmmers. The lowcost ‘sheteton
type and the high quality PIHER™ European made dust
prool type

MINIATURE VERTICAL (SKELETON

100 ohms, 250 ohms, 500 ohms, Tk, 2k, 5k 1k, 25k,
50k 100k, 250k, 500k

Prce: 1 - 842 cents each

LARGE VERTICAL (PIHER TYPE)
100 ohms, 200 chms, 500 ohms 1k 2, Sk, 10k 20k,
S0, 100k, 200k, 500k, 1M, 2M
Pricer 1 — 9 48 cents each

10+ 40 cents each

10+ 45 cents each

— JAYCA

SMALL HORIZONTAL (PINER)
100 ohma, 500 ohms, 1k 2k 5k, 10k, 20k, 50k, 100k
Price: 1 = 9 a5 cents vach 10¢ 42 cents eacn

CERMET (Ceramic/Metal Fitm/Oxide)
High smbility trimmers in & small package. 1/31dW disw
pation, dustproof, 100ppm V.C., Smm lead spacing (.1
grid).

100 ohms, 500 ohms, 1k, 2k 5k, 10k, 20k, 50k, 100k
965 cents each

Price. 1 10+ 60 cents each

MULTITURN TRIMMER PDTS

{Sometimes calfed 10 turn). Jaycar muttituin timmers
3 ledture Cermet element, leadscrew diive with averride
cluich, seated design and industry standard pin spacing.

100 ohms, 500 ohms, Tk 2k, Sk, 10k 20k, 50k 100k,
™
Price 1

-9$1.950ach 10+ $1.75 rach

RESISTORS

RESISTORS We stock %, 2 and 1 watt §% carbon film in
the E12° serfes. i.e. 10, 12, 15, 18, 22, 27, 33, 39, 47, 56,
68, 82. From ) ohm to 10 Megohm.
AWE% 1-9 5centswach
FWS% 1.9 §centseach 10+ 4 cents each
1WSE% 1-9 9centseach 10+ 6 cents sach
These are QUALITY OEM grade carhon film resistors
NOT junk

METAL FILM We only stock %W but in the extended
resistance range E24°_ie. 24 resistance values per decade
1, 11,12 13,15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39,
43, 47, 51, 56, 62, 68, 75, 82, 91.

Resistors between 10 ohms and 1 Megohm have » temper-
ature co-efficient of 50ppm 1% tolerance and conform to
Mil—R 10508F ANGOOD styla.

Values below 10 ohms and above 1 Megohm are Beyschlag
2% types.

Prices: Below 10 ohms and zbove TM 19 25 cents each

10+ 0centsexch ;g pgq 1ECE3

@D O
—OxD— T
—&xp— —EOxD—

10+ 4 cents pach

125 YORK ST SYDNEY 2000
Ph, 2646688 Telex: 72293
Mail Orders To:

Box K-39 Haymarket 2000

y-)
S
Y3

CAPACITORS

TANTALUM BEAODS also called “TAG” tantalums.
This is a brand name that has became a description
1

VALUE  VOLTS 9 100
0 uF 35 55 50
022F 35 g 60 55
0.33uF 35 )
0.470F 3 7 60 55
1uF 35 60 56
1.5uF 35 80 S5
22uF 35 60 55
33F 35 60 55
Lf 35 60 55
6.8uF 35 80 55
10uF 2508 85 60
220F 2 65 60
3%F 16 0 65
atF 10 65
1000F 3 n 65

RBLL CAPACITORS

Logical and sconomical replacements for Tantalums

01uF, 0.15uF, 0.22uF, 0.33uF, 0.4 7uF, D.68uF

Price: 1~ 8 32 cents each 10+ 30 cents each
1uF, 1.50F, 2. 20F 3.3uF

Price: 1 — 9 35 cents each 10+ 32 cents each /
4.70F — 38 cents each | =9 10+ 35 cents each
6.8uF — 40 cents each 1 - 9 10+ 36 cents each

10uF, 22uF, 33uF

Price: 1 — 9 45centseach

AJuF — 50 centseach 1 - 9

100uf — 60 cents each 1 -9

10+
10+
10+

42 ceats each
45 cents each
52 cents gach

TRIMMER CAPACITORS
Features: *Fully seded * Top adjustable * Solid deelectrc
° Smin tead spacing * Cohirur denotes capacitance tange
* Temperature co efficient N750 ppm/degree C {average}
0 (1MHz C. max) 500
2.0 - IoF BLUE

30uF GREEN
a5pF YELLOW

- 60pF BROWN

9 65 cents each

o

e

9.8

Price: { 10+ 60 cents each

S5

|
-

POLSTYRENE: Jaycas Palystyrene dielectric capacitors are
wsed where stabillty is important They exhibit low dielectric
teakage as well.
Range: 33pF thru 1000pF (1EC E 12 Series)
most are 100V rated.
Price: 1 — 9 30 cents each 10+ 28 cents
CERAMIC: Jaycar capaciiors are generally NPQ, 50V plate
10% types.

Range 1pF — 1000pF (IEC E 12 Seres)
and: — 2200pF, 3300pF, 0.0047uF, 0.0056uF, 0.0068uF
0.0082uF, 0.01uF, 0.022uF, 0.033uF, 0.047uF, G.1uF
0.22uF, 0:33F, 0.4F
Price: 1 — 9 15 cents pach
100pF 3nV 50 cents each
CERAMIC TRIMMER
1 12pF 25 cents each
4 - 20pF 25 cents each

BIPOLAR ELECTROL YTICS: Quality made by ELNA

10+ 12 cents each

RB type
&7 1.9 10
22uF 25V [ S0
4.uF S0V 60 55
6.8uF SOV 60 5
10ufF SOV 60 55
2F 50V 65 60
anF 50V 80 n

A

%

ALUMINIUM ELECTROL YTICS
Both axial {RT) and single ended radial {RB) types kept
We keep a targe range af the now popular RB types. Each
capacitor is fitted with a durable vinyl jacket which has the
valug and polarity clearly marked.

AX1AL TYPES

Capacitance  Voltage 1-9 10+
1uf 50 28 2%
3.3uF 25 28 2%
4. uf 25 28 26
4.76F 63 32 30
1uF 15 28 26
10uF 63 38 2
25uF 25 28 26
25uF 63 36 34
47uF 10 8 26
4JuF 63 36 34
100uF 10 3% 34
100uF 25 38 36
100uF 63 a0 38
100uF 350 $3.50 $3.00
470uF 10 80 715
470uF 50 $1.20 $1.10
1000s F 10 $1.10 51.00
1000uF 63 $1.80 $1.70
2500uF 16 $1.25 $1.16
2500uF 35 $1.95 $1.85
2500uF 60 $2.45 $2.35
3300uF 16 $1.95 $1.80
4700uF 35 $295 $2.60
RADIAL (RB) TYPE
0.47F 63 28
WF 50 8 2
2k $0 28 26
AF 25 28 26
LF 50 ¥ 34
10uF 25 28 2%
22uF 50 36 A
25uF 25 28 2%
3uF 25 30 28
AuF 16 8 26
arF 25 30 28
AlF 50 36 34
100uF 16 30 28
100uF 25 32 3
100uF 63 S0 45
220uF 25 55 S0
22uF 15 % 70
220uF 50 85 B0
330uF 25 n n
A70uf 15 % n
470uF 63 $1.30 $1.25
1000uF 16 5% 62
1000uF 25 B2 18
2500uF 35 $1.45 $1.40
2500uF 80 $§5.45 $5.20
4000uF 15 $1.60 $6.95
5600uF 40 $4.96 $4.45
80000 F % $9.95 $9.26
10000uF 40 §7.25 $6 8§

GREENCAPS — or more precisely Metallised Polyester,
Ous Greencaps imany of which are BLUE!N) are prime soec
OEM qudity — not necessaiily the cheapest we can buy!
Jaycar Metallised Polyester (sometimes also called ‘Myls:‘)
caps exhlhit high "Q’ and low inductance and generally have
100 - 125V viorking

Values: 1aF thru 470F {0.001uF - 0.47uF}

in 1EC EV2 Senies a5 well as the lollowmg valuss

1.0uf, 2.2uF and 3.3uF

Price: 10F {0.0010F) thru 22 oF (0.022uF)

1~ 922 cents each 10+ 20 cents each
270F (0.027uF) thru 56nF (0.056uF}
1~ 924 cents each

680F (0.068uF) thru 220nF (0.220F)
1 - 932 cents exch

2700F (0.27uF) 40 cents pach 1
330nF {0.33uF) 20 cents each |
390aF {0.39uF) 45 cents each 1
470nF {0.47uF) 60 cents each 1
1000nF (1 0uF) S1.45each J - 9§
22000F (2.2uF) S1.46 8ach 1 - 9
33000F (3.3uF) S2.458ach 1 -9

10+ 22 cents each

10+ 30 gents each
10+ 35 cents each
10+ 35 cents each
10+ 30 cents each
10+ 55 cents each
10+ $1.35 each
10+ 51.35 each
10+ $2.25 each

630V GREENCAPS - High Quality.
Relatrvely small in size

1-9 10+
100F {@.01uF) 32 30
22nF (0.0220F) 38 35
33nF {0.033uF) & a0
47nF {0.04 0F) 49 48
100nF {0.1uF) &0 §6
220nF {0.22uF) 88 8
330nF {0.33uF) $1.10 $1.05
4700F (0.47uF) §1.30 $1.20

$100 up ($6.20}

POST AND PACKING CHARGES
$5-$9.99 ($1,20) $10$24.99 ($2.40)
$26-$49.99 ($3.50) $50.$99.99 ($4.80)

NEW SHOP MDURS
Mon-Fri 8.30 10 5.300m
Sat8 30 to 12.00pm
Thurs night to 8.30pm




We can put your future

at your fingertips.

The Heathkit Continuing Education Courses are the
low-cost, time-saving way to learn . . . in yourown
time. . . atyourown speed.

Programmed Learning

Comprehensive programs that lead you naturally,
logically, from one subject to the next. You read
aboutone aspect of a subject . . .listento a
recording that expandsonit. . . measure your
understanding with the self-evaluation quizzes . . .
then reinforce that learning with actual “*hands on”
experiments which demonstrate what you've just
mastered.

A “state of the art” learning system!

Heathkit Learning Programs are furnished in vinyl-
covered looseleaf binders that lay open for easy use,
and allow you to add additional material for your own
reference.

Along with your program, you'll receive related audio
recordings that provide a personal touch as you're
introduced to the program . . . given an overview of
the theories involved and their applications . . . and

then a preview of what you'll be learning in the next.
These handy records can be played on any standard
record player, serving as a refreshing “change of
pace” as you learn this pieasant, modern way.
Courses avallable in the Heathkit Continuing
Education Program include: ® Weather Course

@ Electronics for Hobbyists @ D.C. Electronics
Course ® A.C. Electronics Course ® Semi-conductor
Electronics Course @ Electronics Course ® Analogue
& Digital Meters Course ® Oscilloscopes Course

® Frequency & General Measurement @ Special
Measuring Instruments @ Digital Techniques

® Microprocessors Course @ Introduction to
Microprocessors ® Operational Amplifiers Course

@ Active Filters Course @ |.C. Timers Course ® Phase-
locked Loops Course ® Optoelectronics Course

® Basic Electricity Course ® Basic Course ® Pascal

Course @ Cobol Course. .
Send for your free Heathkit Catalog today and find

out how you can acquire valuable new knowledge in
alogical, enjoyable way.

Heathklt Continuing Education Courses

Please send the free Heathkit Continuing Education Catalog

Send to W.F. Heathkit Centre, 220 Park Street, South Melbourne, 3205.

Phone: (03) 699 4999.

WFB2399



COMPUTING TODAY

‘DAOS’ program handles input
from instruments or transducers

Computers in the laboratory are almost as common as micro-
scopes. But all that hardware is not much good without the right
program. ‘DAOS’ (Data Acquisition Operating System) from
Laboratory Associates is part language, part level program and
claimed to be an ideal tool for the researcher who lacks a specialist

computing background.

Computer operations are
simplified by the use of an
extended formm of BASIC and
the incorporation of well over
1000 keyboard commands.

in the laboratory, DAOS’ handles
data arrays quickly and by ‘single
commands, segments of data can
be multiplied, divided, rotated,
integrated, differentiated, filtered,
Fourier transformed and using the
‘DAOS’ Chebyshev transform, be
fitted accurately with polynomials.

‘DAOS’ will allow the user to run
programs and store data at the
same time.

Every laboratory has its own needs
and these can be catered for using
the fully interactive capabilities of
‘DAQS’ it's claimed. Programs can
be created and run without assem-
bly, compiling or linking. They can
then be stored on library files to be
retrieved when needed. In this way
the user can construct a powerful
set of programs for any type of
experiment and develop different
libraries for different experiments.
The systerr can also be linked to

assembly language programs or
FORTRAN subroutines.

The flexibility and expandibility of
'DAQS’ is claimed to be a real
advantage, particularly in areas
where research needs are liable to
change eliminating the need for time
consuming in-house programming
which can cause costly delays in the
extraction and analysis of data.

The system is available with an
optional graphics facility, which
provides an X-versus-t, X-versys-y
and pseudo three dimensional facil-
ities, full labelling, rotation, page
allocation and interactive drawing.

At present, the program is only
available on DEC processors
(PDP-11 and LSI-11) but the com-
pany is in the process of adapting
the system for use with Apple
machines and hardware incorpor-
ating the 68 000 range of micro-
processors.

In Australia, '‘DAOS’ is distributed
by Digital Electronics at a cost of
approximately $2500 including the
cost of optional extras.

S100 DMA controller

AED Microcomputer Products have announced the release of a new
$100 floppy disk controller which they claim has superior perform-
ance and features than the alternative designs.

The controller transfers operating
-instructions as well as data from and
into the system memory by direct
memory access. It therefore offers
very fast speed and minimal use of
processor time. The DMA channel
that this controller operates on can
be anywhere within the 24 address
line space, so it is suitable for use in
extended address systems, 16-bit
systems, or multi-user systems.

The controller electronics is
based on a Z80 instead of the more
usual 1793 series of the Intel/Nec
controller chips. This gives it
compatibility with both double
density sector header standards.

Because the controller electronics

is intelligent it is possible to change
the controller parameters to suit
any possible need by either re-
programming the EPROM or by
down loading a controller routine
directly into the on-board RAM and
passing the on-board Z80 control to
it. This card can control both 8" and
5% drives concurrently.

An advantage of this card is that it
does not consume any memory
space in the host computer even
during the boot up procedure.

For further information about
this product contact AED Micro-
computer Products at 130 Military
Rd, Guildford NSW. (02)681-4966.

NEC 16-bit personal computer

NEC Information Systems Australia Pty Ltd recently announced a
new 16-bit personal computer and software aimed at the business
marketplace which will become available in November.

The Advanced Personal
Computer is built around an NEC-
manufactured, 16-bit 8086-com-
patible  microprocessor. It is
packaged in a compact, integrated
enclosure with separate keyboard.
The APC comes in two basic
models and they both incorporate
12" (diagonal) monitors and display
25 lines of 80 characters plus a
system status Jine.

The monochrome model, priced
at around $4000 combines a
green/black high-resolution
monitor, 128K of user memory, a
single NEC-manufactured 1M,
dual-sized 8" floppy disk drive
upgradeable to a second diskette,
keyboard and many other standard
features.

The colour model, which includes
two diskette drives, is priced at
around $6000. It is functionally
identical in every way except that its
high resolution monitor displays
eight colours.

Standard I/O equipment includes
a parallel printer controller and a
serial communications controller
that supports both asynchronous
and synchronous communications
at up to 19 200 bps.

Backed up by a 2-year life lithium
battery are a 4K write-protectable
CMOS RAM and hardware clock/
calendar. Auto-Power-Off allows the
system to turn itself off (or be
instructed to do so by a remote
host) at the completion of some
predefined set of tasks.

Hardware options include a
second 1M disk drive for the mono-
chrome model, an additional 128K
of memory, hardware graphics
subsystem and a second communi-
cation controller.

Software announced for the NEC
APC includes the CP/M-86 oper-
ating system from Digital Research.
The company indicated that MSDOS
from Microsoft would soon be
offered as well as the Ryan-
McFarland RM/COBOL compiler.

A large variety of application
packages will be made available
with first deliveries of the new pro-
duct including the Benchmark word
processor, Telecommunicator arid
Mailing List Manager from Metasoft
and MicroPlan from Chang Labor-
atories.

For further information contact
Jolyon Bone, NEC Information
Systems Pty Ltd, (02)438-3544.
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Has the computer you want

Complete builtup
computer

MicroBee is now ready built in a
superb new case. And the best news
of all - it costs no more.

Response to the MicroBee has been
SO great that we are able to offer the
builtup MicroBee at the same price
as the kit. With over 2,000 MicroBees
sold, and a government schools
contract, we want to thank all those

who have supported the MicroBee
and made it a success. j
Powerful BASIC

MicroBee has been developed as
the finest low cost instructional
computer you can buy. Vital to this
is MicroBee's incredibly powerful
ROM BASIC. It's advanced error
reporting and editing features make
running and debugging your
programs quicker and more
effective. The exclusive MicroBee
BASIC manual means you've got a
complete learning package.

You can quickly £
master elementary £ —"
programming
and move onto =
enter and run
sample
programs.
And it doesn't >
stop there. As a

MicroBee user, you are part of the
MicroWorld Users Group. You will
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receive the
Newsletter and be
in contact with
other

MicroBee users,
both in Australia
and overseas.
MicroBee's
BASIC makes

it both easier

to use yet more powerful than other

Micros. Z

Expansion Power

Like most computer buyers, you're
probably not sure just how you
might be using your computer in
the future. You want to keep your
options open. This is where
MicroBee is ahead of other
machines.

If you need more memory to run
longer, more advanced programs,
your MicroBee’s memory or ‘core’
board can be upgraded from 16K
to 32K or 64K of RAM when you
want to run longer more advanced
programs. To run Z80 machine
code, the Editor/Assembler ROMs

- —

just plug straight in. Extra ROM (up
to 32K can be plugged straight in
to the memory board.

If you want to expand to disk drives
or use the international standard
S$100 bus so you can use S100
products like our Digitalker (speech
synthesis) or ROMBLASTER
(EPROM programmer) or a host of
other S100 products from other
manufacturers you can. All
necessary pins of the Z80 CPU
Chip are brought out at the back of
the MicroBee. Just connect up the
low cost MicroBee S100 interface
and you can fit disk drives, (the
disk controller board fits into the
S100 expansion box, and up to
three other S100 boards. To do this
your MicroBee needs to be
upgraded to 64K RAM. Then you
can add disk drives. With your first
drive you get CP/M 2.2. This opens
up the huge library of world class
software. Further drives can be
added on later at low cost.

Continuous Memory
MicroBee's power and price come
as a result of the new generation of
super powerful LSI chips. The latest
CMOS memory chips make battery
backup of memory possible. Like
your continuous memory calculator
MicroBee can remember data and
programs when you switch off or
the power fails. Move to a new
location and your program and
data is still there.

Graphics and Sound

Facilities such as the high and
resolution graphics, and built in
sound are under BASIC control. So
you can use them more easily. The
inbuilt 1/O ports are also under
BASIC control so it's very easy to
use a modem or printer with your
MicroBee.

ow
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When you want to go further,
MicroWorid's Editor/Assembler
helps you write in Z80 machine
code. You'll be able to write USR
subroutines. And the
editor/assembler is in ROM for
instant access.

Software Growth

Because MicroBee uses the Z80 it
has a huge software base. Our
expanding range of cassette
software shows our commitment to
the MicroBee as an inexpensive
cassette based Micro. We believe
cassette storage is the most
effective for the enthusiast and
educational environment.

The cassette storage interface on
the MicroBee works quickly and
reliably. tt is not a ‘token effort’ as it
is on many Micros. MicroBee's
interface works retiably with the sort
of ordinary cassette recorder you
have at home. It works at both 300
and 1200 baud, so you can store
and recall your programs up to four

times more quickly than on many
other Micros.

The 6545 VDU controlter chip gives
you a fulty programmable screen
display with upper/lower case. The
standard of 16 lines of 64
characters can be quickly and
inexpensively changed to the
professional 80x24 format if you
want to move up to disk drives and
CP/M. When you're ready, use
MicroBee's optional parallel port
and connect up joysticks or other
peripherals to the optional parallel
port.

Order Details
MicroBee 16K including manuals and

16K ROM BASIC $399.00
MicroBee 32K $499.00

MicroBee 64K $649.00
New Moulded case $25.00
Black and White monitor $139.50
Green Screen Monitor $299.00
Cassette Recorder $35.00
MicroBee Editor/Assembler $49.50
Cassette Software each $7.95
Space Invaders program $14.75
Conversion 16K to 32K $100.00
Conversion 32K to 64K $155.00
S100 Expansion Interface  $299.00

Disk Drive with CP/M and disk
controller $799.00
Add on disk drive $549.00
Cassette Programs

MicroBee is supported by a wide range of
stimulation, games and educational cassette
software. Contact us for full details. Listed
below is some of our games and practice
software.

Space Invaders Concentration

microbee

Chess Typing/Solitare
Target Lunar Lander/Hurkle
Star Shoot/Hangman Biorythmn/Calender
Eliza Kids Game
MasterMind/Nim Chase/Wumpus

Z Trek

New Siores

To help MicroBee customers, we've
opened a number of new stores.
Buying and getting support for your
MicroBee is getting easier alt the
time. New Branches are:
Canberra: Applied Technology
(ACT) Pty Ltd. 27 Colbee Court,
Philip ACT. Phone (062)82 4611
Gosford 1, Debenham Road, West
Gosford (043)24 1022

Artarmon: 35, Dickson Ave,
Artarmon 2064 Phone (02)439 2322

Beeline

If you have technical
questions on
MicroBee, just
phone on our new
Beeline number:

microbee

apologizes
A sincere apology to all those people
who have waited for their MicroBees
over the past few months. It is your
patience that has made MicroBee
such a success. We are rapidly
expanding our facilities to keep pace
with the demand.

7

APPLIED TECHNOLOGY

Sydney Showrooms: 1A Pattison Ave. Waitara NSW 2077. Hour 9-5
Monday to Saturday. Phone (02)487 2711 (order queries), (02)487 3798
(mail orders). Artarmon: 35, Dickson Ave. Artarmon NSW 2064 Phone

(02)439 2322

Gosford Showroom: 1, Debenham Road, West Gosford NSW 2250.
Phone (043)24 1022 Mail Orders to: PO Box311 Hornsby NSW2077.



Interface analyser

The Electro Standard Laboratory Model 700 EIA RS-232 interface
analyser is a diagnostic tool designed for use at the standard EIA
RS-232 or CCITT V.24 data interface of modems, multiplexers,

terminais and computers.

It is inserted in series between the
data terminal equipment (DTE) and
the data communications equip-
ment (DCE) to provide access to
and monitoring of all data, timing
and control signals.

The unit features state of the art

tri-state light emitting diodes to
clearly display polarity, activity and
validity of all interface signals.
Details from Scientific Devices
Australia, 2 Jacks Rd, South
Oakileigh Vic. 3167. (03)579-3622.

Colour video controller

The iSBX 270 video display controller provides low-cost, eight-
colour display-terminal control for all 8 or 16-bit Multibus and

iSBX-compatible systems.

The 76 x 177 mm iSBX multi-
module board can interface with
either colour or black and white dis-
play monitors at a 50 or 60 Hz frame
rate. Up to 256 characters are con-
tained in EPROM reprogrammable
by the user for custom applications.

Three types of character font dis-
plays are supported by the iSBX 270
in matrixes of seven by nine, five by

seven, or six by eight dots.

The iSBX 270 contains a software
package in its on-board 8741A
microcomputer that initialises and
monitors the various on-board ICs.

For further information contact
TJ. Casey, Total Electronics,
9 Harker St, Burwood Vic. 3125.
(03)288-4044.

Another monitor for the ETI-685

Microbyte has developed a monitor/cassette operating system
for the ETI-685 2650-based $100 computer (Dec. '81 ETI), called

SBCOS.

SBCOS contains the popular and
proven BINBUG monitor together
with ACOS, Microbytes ™. . . fast and
reliable” cassette operating system.

Supplied in a 2532 EPROM,
SBCOS contains two versions of
BINBUG which support serial and
parallel keyboards and serial or
memory mapped VDU devices.
Serial I/O may be performed at 300,
1200 and 2400 baud.

The cassette operating system
utilises a simple interface to reliably
record named files at 3000 baud
using a conventional audio cassette
recorder.

Port C of the on-board PPl is used
by SBCOS to establish the Monitor
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/O characteristics as well as for
cassette recorder /O and motor
control, and details of the minor
modifications required to install
SBCOS on the SBC-2650 are sup-
plied in the comprehensive user’s
guide.

The SBCOS EPROM including a
manual with source listing and cas-
sette tapes containing utility pro-
grams costs $75. The pc board for
the ACOS interface costs $5 (45 x
105 mm board). An update 2532
EPROM is available to registered
purchasers of ACOS and BINBUG
for just $25.

Enquiries to Microbyte, P.O.
Box 274, Belconnen ACT 2616.

Microprocessor applications course

Following on from his popular radio courses on Microprocessor
Fundamentals, Dr. David Mee, of the University of New South Wales
School of Electrical Engineering, will broadcast over the University’s
radio station, Radlo University, a new course on microprocessor
applications, starting early in October.

These lectures will enable the
student to use a microprocessor
in his own system for measure-
ment, monitoring or control. It
will be assumed that students
will have a basic knowledge of
microprocessors  derived  from
earlier courses or elsewhere.

The course covers applica-
tions of microprocessors to a

variety of common situations,
each exemplifying different
aspects of microprocessor

system design. The applications
will include:

® A complete single chip ana-
logue data acquisition. display
and control system for water
heating.

¢ EPROM programming for a
single chip microcomputer.

® Araster scan terminal.

e Subsystem for communica-
tions and magnetic storage.

There will be eight lectures
broadcast over the University's
radio station VL2UV at 7 pm
Tuesdays. repeated 8 pm Thurs-
days. Transistor radios adjusted

OKI 2350 printer

to pick up VL2UV can be
purchased from Radio University
for $10 post paid or $8 if col-
lected. Students also receive
instructions on how to modify
their own radio.

One lecture will be transmitted
over VITU, the University's tele-
vision station. There will be two
attended seminars held at the
University.

The course fee of $27.50 in-
cludes a comprehensive set of
notes in addition to the lectures
and seminars.

Fotlowing broadcast the
course will be available on tape,
at $8 per radio lecture on audio
cassette and $30 or. $50, accord-
ing to format, for the video
cassette of the television pro-
gramme. Three sets of notes are
supplied with the tapes, making
them ideal! for training purposes.
*For full particulars on this
course, and others offered by
the University of New South
Wales by radio, television and
tape. phone 6222691 or write to
P.O. Box |, Kensington NSW
2033.

The OKI 2350 high-speed, high-quality, dot matrix printer has been
released in Australia and New Zealand by Anderson Dlgital

Equipment.

The durable nine-pin head boasts
a head life of 500 million characters
to handle the.demands of office
computer applications.

Capabile of printing in two colours,
the OKI 2350 offers standard, two
condensed and three expanded
fonts. It can also print subscripts and
superscripts as well as underline.
Any combination of these may be
printed on the same line.

A 2K ROM allows users to store a
full alternate character set in the
unit.

The OKI2350 is able to print at
speeds up to 350 character per sec-
ond and it employs a bi-directional
prining mechanism, short-line
seeking logic, and high horizontal
and vertical slew speeds for maxi-
mum throughput.

A print buffer employing a 2K
RAM permits downline loading of an
alternate character set from the host
computer, so. users can change
character fonts electronically with-
out changing any print element.

In the graphics mode of the
OKI2350 72 x 72 dot addressable
graphics are offered, giving users
the capability to generate tables,
graphs-and charts.

Form handling is provided by
horizontal and vertical tabs, top of
form, extended paper feed, and a
fourteen-channel vertical format
unit.

For further information contact
Hugh Logie, Anderson Digital
Equipment, 14 Whiteside Road,
Clayton Vic. (03)544-3444.
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Colour logic analyser
Tektronix recently introduced the colour version of its DAS 9100

family of Digital Analysis Systems that features a colour CRT display.

The DAS 9120 Series of colour
logic analysers is a modular digital
analysis system housing both data
acquisition and pattem generation
card modules in the same main-
frame.

Offered in a variety of data widths
to 104 channels and speeds to
660 MH: these modules are com-
bined in the mainframe to match
the user’'s applications needs. The
interactive pattem generator allows
simultaneous  stimulation  and
acquisition from a device under test.

For data acquisition, three
modules are available to meet
specific. design requirements. The
32-channel module provides 25 MHz
sampling and the 8-channel mod-

Printer range

ule provides 100 MHz sampling,
both with 512 bits per channel
memory. The 4-channel module
provides 330 MHz sampling with
2048 bits per channel memory and
a special high resolution mode pro- |
vides 660 MHz (1.5 ns resolution) on
two channels with 4096 bits per
channel memory. These modules
can be intermixed to support a var-
iety of applications.

For pattern generation, there is a
module with 16 data output chan-
nels at 25 MHz, expandable up to
80 channels.

For more information on the new
DAS 9120 Series contact Tektronix |
Australia Pty Ltd, 80 Waterioo Rd,
Nth Ryde NSW 21 13.(02)888-7066.

The first two products in a new range of intelligent matrix printers
have been released to the Australian market by CASE Commun-

ication Systems.

Manufactured for CASE in the
UK, the initial range constitutes the
BD 136 with 240 cps capability and
the WM2000 with a speed of
120 cps. Both printers offer a bi-
directional logic seeking mechanism
for maximum throughput speed
and to minimise printhead move-
ment.

A 9 x 9 dot matrix provides high
quality print and the ballistic
printhead has a reliable, long life,
according to CASE.

Both units include dot-address-
able and character graphics as well
as user programmable characters.
The DB 136 has an aiternative
96 character set, user-definable and
capable of printing with a resolution
of 60 dots per inch horizontally and
72 per inch vertically

Large buffers are standard features

of both machines, with 10 000 char-
acters on the BD 136 and a possible
1800 on the WM 2000.

The BD 136's data formatting
functions include centre justification,
shift to right margin, decimal point
and comma alignment, underlining,
expanded characters, proportional
spacing and right margin justifi-
cation.

Other features include full forms
control and horizontal and vertical
tabbing, and the ability to define
additional non-standard characters
as well as down loading complete
character sets.

Interfaces available with both
models include Centronics parallel,
RS 232, Current Loop and IEEE.

For further information contact |
Barry Foster, CASE Communication
Systems. (02)438-2400.

Microprocessors:  —— « ZX8l
Your qJZestions }__ p—— BASIC BOOK
answered e wood & s __ RobinNorman

———Nowasy Microcomputer Books._

Microprocessors are
cropping up every-
where, and the dream
of a computer for every-
one is rapidly becoming
reality. This collection of
books from Butterworths will
help you learn more about
these fascinating and useful
devices.

They cover everything
from fundamental
principles of micro-
processors to assembly
language programming.
All are recently written by
highly respected authors
and form the heart of a
compilete library on
microcomputers.

YOUR COMPUTER
QUESTIONS ANSWERED

Microprocessors: Your Questions Answered
Abrand new book that answers In simple language the many questions that
baffle the newcomer to microprocessors. After covering the basics, it
describes the hardware and software needed to build a complete micro-
processor system, A detailed glossary is included. No. 73084 $14.95
IX81 BASIC Book
Get the most from your ZX81 computer. Covers the basic 1K version, the 16K
RAM unit and the ZX Printer. Fills In the gaps in the manuals with practical,
straightforward information and hints. No. 103177 $14.95
Practical Microprocessor Systems
Covers complete microprocessor systems - the MPU itself, memory, peripherals
and programming. Deals with all aspects through a rudimentary build-it-
yourself assessment unit to grasp the practicalities. No. 100946 . $16.00
Interactive COmPutlng in BASIC
An Introduction to interactive computing and a practical guide to pr
ming In BA§IC. No prior knowiedge Is assumed. No. 22727
Introduction to Microcomputer Programming
Introduces the concept of the program and the various ‘levels’ of programming
Then concentrates on programming in BASIC and four assembly languages
(8080, 6800, 6502 & Z-80), with plenty of exercises. No. 55601 $12.50
Personal Computing Questions and Answers
What s a microprocessor? What is hex? How can a personal computer be used
in business? Answers the many questions. No. 70434 $5.95
Available from: Sydney. The Technical Bookshop

Butterworths BRI |
Technical Book & Magazine

ram-
16.50

Please supply the following books: I
| O No. 73084 $14.95 0 No. 103177 $14.95 O No. 100946 $15.00
| O No. 22727 $16.50 O No. 55601 $1250 O No. 70434 $595

0 Cheque/Money order enclosed [ Please debit my credit card

Recommended Domestic Retail Prces inciude postage and are subject 1o change without nofice.
leovdenssubyecﬂooooeotoncebv'heHeodOfﬁoeol&mawonhs I

|

| account os follows: O Bonkcard 0 Diners Club 0 Americon Express |

| CardNo: I

I Signature Bxpity date: / / }
Name I

I Address I

I .......... ... Postcode. ,

Glover & Assoc 8UT/5
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COMPLETE DISK-BASED COMPUTER
THE LITTLE SYSTEM ON A SINGLE CARD

BIG BOARD WITH S.T.D. BUSS EXPANSION,

JUST ADD DRIVES, POWER
SUPPLY AND TERMINAL.
CP/M, MP/M AND

MULTI/OS
AVAILABLE.

*4 MHZ
280

* 64K RAM o -
*2x RS232 i

SERIAL PORTS
* BATTERY BACKED-UP
CLOCK CALENDER
*UPTO4x8"0r5”
SINGLE DENSITY DISK DRIVES
*FULL S.T.D.BUSS

*ONLY 4.5" x 8” SIZE.

= MICROCOMPUTER PRODUCTS WRITE FOR A COMPLETE $100 & S.T.D.

IDEAL FOR INDUSTRIAL
CONTROL APPLICATIONS,
DUE TO COMPACT SIZE
AND BROAD RANGE OF
OTHER S.T.D. BUSS CARDS
AVAILABLE.

BUSS CATALOGUE.

C=om= THE S-100 BUS MULTI USER EXPERT '

430 LITTLE COLLINS STREET, MELBOURNE, 3000
(03) 602 3946, (053) 67 1066

DEALER ENQUIRIES WELCOME
|| microcomputailor il

qQILoOR

FEATURES SIERRA DATA SCIENCES

SINGLE BOARD COMPUTER SBC-100 1
$2995.00*

Includes: Options:
—Z80A at 4 MHz —2Z80B 6MHz Version
—Dual 8"—Double Sided/Density —Intelligent Winchester Interface
Drives (Hard Disk)
—CP/M 2.2 Customized —Turbodos

—Two Serial Ports
—Two Parallel Ports
—Floppy Disk Controller
—64K RAM

—Up to 20 Slot Card-cage

—Networking with CP/Net or
Turbodos

—Computailor Accountant easily

—4K EPROM (2732) can be customized to any business
switched out —Rugged Design environment
—IEEE 696-S100 Bus —Heavy Duty Linear Power Supply ~—Other common high level
—Software Controllable Baud —Mains Filter languages
Rates —Cooling Fan —Word Processors
—Time of Day Clock —Air/Dust Filter

* There is a limited quantity of 1 per customer and this offer is valid for the month October only.
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""'"?; OUR LOWEST PRICES EVER ON

SISn  SEMI-CONDUCTORS AND IC's

1-24 25-99 100plus 1-24 25-99 100plus
2708 4.90 3.10B IN4002 .08 .04 .035B
2716 8V 4.50 4.00 3.50B IN4003 .05 .04 .035B
2732 8V 5.80 5.00 4.50B IN4004 .06 .04 .039B
2114 300NS 2.10 1.90 1.80B IN4007 11 .09 .07B
4116 200NS 1.40 1.30 1.20B IN4148 .04 .03 .025B
8164 64x1K DYN. RAM 38.00 32.00 29.00B ING5404 .20 .018 .017B
Z80 CPU 2MEG 6.00 5.00 4.00B IN5408 .28 .023 :021B
ZBOACPU 4MEG 7.00 6.00 4.20B BU126 1.70 1.50 1.30A
Z80P10 5.00 4.50 4.00B BUX80 2.50 2.20 2.10A
Z80AP10 6.00 5.00 4.20B TIPSO .99 .89 .81A
280CTC 6.90 5.10 4.80B BD139 .40 .30 22A
Z80ACTC 8.40 6.00 5.70B BD140 .40 .30 22A
Z80S510/0 15.00 14.00 10.00B
Z80AS10/0 16.00 15.00 11.00B LINEARS
8212 3.00 2.50 2.10B LM308 60 45 40A
8214 6.00 5.50 4.90B
LMS85 29 .26 .26B
8224 4.90 4.50 4.20B
LM741 .29 .26 .25A
8251 4.90 4.50 4.20B
LM317K 2.90 2.50 2.40B
8255 5.50 4.30 4.00B
LM350K 6.50 5.80 4.90B
6800 5.50 5.00 4 .50B
LM380-14 1.10 1.00 .90A
6802 8.00 7.00 6.20B
LM324 .80 .68 .58A
6821 2.50 2.20 2.00B
CA3130T 1.50 1.40 1.30A
9880 2 sy S8 CA3140T 1.50 1.40 1.30A
FD1771 15.00 i ¢ :
RO-3-2513 11.00 10.90 9.50B
FD1791 24.00 23.00 21.00B
7805 .50 .40 .38B
FD1798 27.00 25.00 23.00B,
7812 .80 .40 .38B
8080A 5.00 4.50 4.20B
7818 .80 .40 .38B
8085 6.00 5.00 5.00B
7905 .60 .80 .45B
7400 .18 17 .16B
7912 .60 .50 .45B
7410 .18 17 .16B 7915 60 50 45B
7421 -16 2 .11B | : g
741500 18 17 13B MDA3501 2.80 2.70 2.60B
Y # i MDA3502 2.90 2.80 2.70B
74LS10 .18 17 .13B
MDA3504 3.00 2.90 2.80B
74LS32 .18 17 .13B
FND357 1.00 .95 .72B
74LS74 .48 41 .30B
FNDS00 .96 .90 .72B
7415240 .80 .70 .60B
FNDS07 1.00 .98 12B
74LS241 .80 .70 .60B
78HOS 6.50 5.90 5.00B
74L5242 .80 .70 .60B
78HGKC 6.90 6.50 5.90B
74LS244 .80 .70 .60B
78POS5 9.90 9.50 8.90B
74LS245 1.00 .90 .90BN
4001 .19 .18 .16B
81LS95 1.70 1.50 1.40B
4002 J9 .18 .16B
81LS96 1.70 1.80 1.40B
4007 .19 .18 .16B
81LS98 1.70 1.80 1.40B
4011 .19 .18 .16B
8131 2.10 1.80 1.70B
4077 .19 .18 .16B
BC547-8-9 .10 .09 .07B
4081 .19 .18 .16B
BC557-8-9 .10 .08 .07V 4093 60 55 50B
RED LEDS Smm .10 .08 .07B 4082 19 18 ‘16B
IN4001 .04 .035 .032B 4017 70 ‘60 ‘50B
2S5K134 4.90 4.75 4.30A
2SK49 4.90 4.75 4.30A
- M]802 4.50 4.00 3.50A
LESS 5% THIS MONTH ONLY - L e B L
DISC DRIVES 100+ 1000+ 100+ 1000+ |
MPI51............ $275.00 + 20% S.T. DB25C 100 90 416 130 110 |
MPI 52 $385.00 + 20% S.T DB25P 1.0 1.70 2716 3.50 295 |
"""""" . P DB25S 2.90 2.5 2764 9.00 8.50
170 3 () [RESERE $415.00 + 20% S.T. _in = &
$515.00 + 20% S.T. A §
<
ALL SEMI-CONDUCTORS ARE PLUS TAX TAX A = 32%% TAX B = 20% A
~d o
(9 #
. \(' @
A"' K
& Q. B A
be, o &'\\
S s
- O
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131. é'b&Qq’ &
o S F
TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481-1436. Wholesale Customers /é—" OQ' o
Phone: 489-7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, Northcote 3070. £ _\é\
Telex No. AA38897. Minimum P&P $2. Add extra for heavy items, registration and certified mail. / &
Prices and specifications subject to change without notice. 00 ...-"o,;.“’ &
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magmedia

magmedia magmedia

Here’s to
longer life with
Datalife
from Verbatim

magmedia

epawbew epawbews

magmedia magmedia

eypawusbewn

Verbatim is committed to offering
customers the very best removable
magnetic storage media. Our line of

highest quality magnetic storage
products extends to virtually all
removable media forms and includes
Datalife TM flexible disks and
minidisks, data cartridges, data
cassettes and Datalife TM head
cleaning diskettes. Verbatim is intent
on keeping their products at the
forefront of technology, going above
industry standards, setting a new
standard for excellence.

M magmedia

MAGMEDIA SERVICE PUTS THE CUSTOMER FIRST

magmedia

epawbews epawibews

magmedia magmedia
epawbews

SYDNEY
(02) 428 1100

CANBERRA
(062) 48 6751

BRISBANE
(07) 229 1941

HOBART
(002) 34 4522

ADELAIDE
(08) 223 6261

MELBOURNE
(03) 699 9688

PERTH
(09) 328 3311

magmedia

eipawbeus

magmedia magmedia magmedia
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“Escape from Rungistan” and “Flywars”

A fair indication of the worth of a computer game Is the latest time in
the wee small hours that you find yourself playing the thing. I call
this factor the ‘Cohen Rating’, and “Escape from Rungistan” (by

Sirius Software) has a CR of 3.

"Escape” is one of a family
of computer games known as
‘adventure games’. Theidea is thata
series of what the Americans call
‘scenarios’ are put onto the screen,
and you have to find the right words
to feed into the computer to get you
out of trouble.

For example, the computer might
come up with “YOU COME TO A
CAVE, OUT OF WHICH RUNS A
HUNGRY BEAR". You have to type
in an answer to this situation, such
as "SING TO BEAR", at which the
computer will respond "THE BEAR
LIKES YOUR SINGING SO MUCH
THAT IT DECIDES NOT TO EAT
YOU". Or perhaps, “THE BEAR IS
TONE DEAF, AND SO IT EATS
YOU — END OF GAME ",

(If this example seems rather
arbitrary, to you, then | have to wam
you that adventure games are all
written in much this vein — with
much humour and practically no
logic. It's in trying to guess the mind
of the writer that the fun lies.)

‘Escape” is a rather special
adventure in that it not only describes
the scenario to you, it draws a pic-
ture of it too, using the Apple’s high-
resolution graphics. In fact, some of
the picutres actually. move — a
snowstorm, for example, with falling
snow, or a snake that slides from
one side of the screen to the other.

The theme behind “Escape™ is

that you start off in a prison cell in
the country of Rungistan, and you
have to escape from the cell, and
then move from scenario to scenario
across the face of the country,
encountering all sorts of dangers,
until you finally reach freedom.

If any of the dangers get the better
of you — you die! Then it's back to
the start of the adventure (in the cell)
and go through it all again. One of
the nice features of “Escape”,
though, is that you can 'save the
state of play at any stage, so that you
Gan return to the spot in the next
game, without going through all of
the trials and tribulations you had to
work your way through the first time.

The game doesn't only use pic-
tures, it plays tunes too — each
appropriate to the situation (the
tunes can be turned off if you are
playing at three in the morning, by
the way). For example, in the prison
cell, the first thing you hear is “Hang
Down Your Head Tom Dooley "t

‘Flywars" is quite .a different type
of game — it's more like the ‘slot
machine’ variety. That's not to say
it's not as addictive (CR of 2.30).

The idea behind "Flywars " is that
you are a spider (not one of those
nasty poisonous ones — just a plain
old huntsman, catching flys). As you
crawl across the screen, you leave a
web behind.

Flies cannot pass through this

Superpilot extends Apple software

Superpilot, a versatile extension of the Apple Pilot software
language, has been introduced by Apple Computer Inc. The Pilot
series helps educators and Industrial trainers create lessons and

illustrations for computer-aided Instruction.

The features of Superpilot are
graphic enhancement, easy debug-
ging, and external video control.

“Lessons or training sessions
created on Superpilot will make dif-
ficult concepts and processes easier
to understand and retain,” states
Debra Janssen, product marketing
manager. “Powerful computer
simulations  for industrial or
academic learning situations can
now be designed without a main-
frame computer or its complicated
software.

The Superpilot program controls
external videodisc and videotape
through user and computer com-
mand and response and presents

‘Turtle graphics for easy graphics
programming and discovery learning.

Two support products in Apple’s
Pilot family which have just been re-
leased, are Co-Pilot and Superpilot
Log. Co-Pilot is a completely self-
contained, self-paced interactive
tutorial on two diskettes which
teaches how to program in Apple
Pilot.

Superpilot Log works with Super-
pilot as an administrative record
keeping program that automatically
tracks test scores by item, student,
or class and can also analyse non-
computer test scores entered
manually.



games for the Apple Il —review

web, and you cross and recross the
screen, trapping them in smaller
and smaller areas of space, until
finally you corner them and eat them
{with a very satisfying 'squelch™). As
you eat more and more flies, your
score goes up. And as the score
goes up, your job becomes more
and more difficult.

For example, a ‘fly spray’ appears
that shoots clouds of chemicals at
you — if you're hit by one, you die,
and fal! to the bottom of the screen.

If you still manage to improve your
score while dodging the spray, other
nasties appear, making it more and
more difficult as you go on. This is a
nice change from the usual game
plan, where you choose a ‘degree of
difficuity’ at the start of the game.

The “Flywars™ programmer has
provided an automatically adjusting
degree of difficulty.

| never got past the flyspray, by the
way — and there are about half a
dozen degrees of difficulty past that!

“Flywars™ (which comes with a
dazzling plastic stick-on display,
presumably for the side of your TV)
is also by Sirius Software, and both
games are distributed in this country
by Imagineering, 22 Sir John Young
Cr, Woolloomooloo NSW 2011 and
available through Apple dealers.

Now if you'll excuse me, | think I'll
get back to my computer and play
another couple of rounds. .. after
all, it's only two in the morning

Phil Cohen

64K Dynamic RAM with pin onerefresh

Motorola MOS Integrated Circuits Group has announced availability
of the second generation 64K dynamic RAM with ‘pin one refresh’,
the MCM6664A, offering improved performance.

The MCM6664A can do either
RAS/CAS or RAS-only refresh cycles
and has two additional refresh
methods available to the user.
These special functions are incorp-
orated on pin 1 of the device and
have been approved by JEDEC as
an alternative function for that pin
on the 64K dynamic memory. They
are the auto-refresh and self-refresh
modes.

The auto-refresh mode is ac-
complished by simply making pin |
active during the time interval when
a refresh cycle is desired. The re-
fresh address is generated internally
and is automatically incremented
for the next refresh cycle. During
pin 1 active low time, RAS and CAS

are at Vj_ and all other inputs are
‘don't care

The second refresh method is
intended primarily for battery backup
applications where pin 1 will be
active longer than 2 us. This self-
refresh mode generates internal
refresh pulses in addition to the
internal refresh addresses.

Both the auto-refresh methods
simplify memory system designs,
save system refresh overhead
circuitry and reduce skew times
associated with board level refresh
address multiplexing.

For more information contact
Motorola Semi Conductor Products,
250 Pacific Hwy, Crows Nest NSW
2065. (02)438-1955.

KEITHLEY

The better buy.

e Superior design.

J | Superior performance

begins at the design stage.
Our Model 129, like all

i\ Keithley DMMs, was

| designed to provide

| reliability and long life in

| industrial use. Extensive

| user research helps us

A understand your needs
and provide optimum

\ capabilities without

| unneeded features that

4l add to cost and

| increase the chances of

~al| failure.

P el 10A current range.

Ul Unlike most

handheld DMMs, the
’ e~
| O

129 has a fuse
olo”
L//

0.8% basic DCV
accuracy and five
functions make it
ideal for most field
service needs.

protected 10A range.

Field service strong.

Ruggedness is important in field service. The 129 features
a 2.5mm thick, impact-resistant case, scratchproof LCD
and faceplate, and cushion-mounted LCD display.

Easy to use.

The 129’s unique package was designed to make Keithley
handhelds the easiest to use DMMs available.

The 129 has a large LCD, rotary switches that can be used
with either hand, a color codc? faceplate and externally
accessible fuse and battery.

When you consider other practical niceties like auto zero,
auto polarity, one-year warranty and local service, you
realize that the 129 was designed to be the better buy.

PRICE
$112.00

PLUS SALES TAX

A full line of accessories,
including test leads, probes and
carrying cases, is avatlable to
enhance the usefulness of your
Keithley DMM.

>
Q}’ welcome here

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
2 JACKS ROAD, SOUTH OAKLEIGH, VICTORIA, 3167.

TELEPHONE: 579 3622

P.O. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AA32742
CABLES: DEVICES MELBOURNE

31 HALSEY ROAD, ELIZABETH EAST, S A, 5112.

TELEPHONE: (08) 255 6575

35-37 HUME STREET, CROWS NEST, N.S.W., 2065.

TELEPHONE: (02) 43 5015
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Printout

Amazing space for
Sinclair’s little wonder

D

In 1981 Clive Sinclair's ZX81 was hailed as an important break-
through in the micro world. But this amazing machine’s lack of
memory power was a big handicap for the serious computer user or

advanced programmer.

The RAM pack offered with the
ZX81 was very handy but its capac-
ity was limited to 16K. Since the
BASIC interpreter can work with 32K
of memory, Vendale Pty Ltd are
selling a 32K RAM expansion board
(RP32) which puts this potential to
good use

Because it is difficult to achieve
both performance and low power
consumption, the RP32 uses dyn-
amic RAM chips. They offer several
advantages over static chips, being
considerably denser and cheaper.

We gave readers a brief intro-
duction to this RAM add-on on
page 8lof the August issue, but as
we didn’t know much about it at the
time, could not supply much detail.
Shall we fill in the gaps now?

The RP32 is a self-contained,
high performance 8-bit memory
manufactured with high speed, low
power MOS RAM. There are four

(RoBOTS

sections,

The address decoder uses ad-
dress lines A15 and A14 and divides
the memory space into four blocks
of 16K bytes: block 0 is ROM, block 1
is unused, block 2 is the second
RAM bank and block 3 is unused;
the timing logic section provides
refresh and address multiplexing.
The refresh is performed at the end
of FETCH OPCODE (M1 cycle) and
is totally transparent to the user; a

-5 V generator uses the Intersil
MAXICOSMOS ICL7660 to trans-
form the +12V into —5V for biasing
the DRAM; the DRAM array consists
two banks of 41 16s, each bank con-
taining eight chips, giving 32K. No
extra power supply is required.

This 32K RAM pack is available
from Vendale Pty Ltd, P.O. Box 456,
Glen Waverley, Victoria 3150, at a
cost of $165, postage included
(Australia).

Tektronix microprocessor selection

Tektronix Australia announces two one-day seminars on how to
select the right 8 and 16-bit microprocessor for your application.

The topics discussed will cover
fabrication technology, chip-archi-
tecture, development tools and other
selection criteria.

David Ransier, a visiting Tek
US expert on microprocessor
development, will be conducting the
seminars.

The seminars are intended for
decision makers who need to know
what the microprocessors can do
and to better understand the chip
selection process, experienced
engineers who need to quickly learn
the internals of a micro and how it

affects th~ selection process and

less experienced engineers who are
suddenly thrust with the task of
developing hardware or software
and must make the best decision on
which micro to use.

The seminars will be full day
events, one held in Sydney on
Thursday, October 7 and the other
in Melbourne on Tuesday, October
12. A fee of $25 per person will
cover a luncheon and the seminar
materials.

For further information contact
Sonya Stokell in Sydney by phoning
(02)888-7066 or Jill Radford in
Melbourne on (03)813-1455.

* UP TO 24 SIMULTANEQUS
FUNCTIONS

* FULLY PROPORTIONAL
MOVEMENT

* PROGRAMMABLE MEMORY

* RADIO CONTROLLED

* MOBILE

= REALISTIC

» VOICE SYNCHRONOUS

» TRANSMITTED VOICE

MAY BE BUILT

1

ELECTRONICS
6/2 SCHOFIELD ST.,

RIVERWOOD NSW 2210.
PH: (02)533 3517

TO YOUR REQUIREMENTS
HOLLYWOOD TECHNOLOGY

Synerwwk®
InCorpor alea

Py

O
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SOFTWARE §

AND |
PERIPHERALS

FOR THE |

SORCERER

WRITE FOR .

FREE
CATALOGUE

Displays.

5V @ 5A

EPSON MX 80 TYPE 111
SYM-1 Users group floppy disc controller

kit with DOS source & drive cable ........ $259
KTM 2/KTM 2-80 case :
PSi Four output power supply for AlM 65

Transformer. + 12V @ 1.5A;
1.5A;24V @ 0.5A. Open frame

SYNERTEK SLASH
LS1 PRICES

Check these for real value.

DlSPLAY AND 89 OXFORD ST 1791-02 Floppy Disc Controller.......... $28.19
ENTERTAINMENT Vs 2661-1Sync/Asyn ComsiF......... $12.53
TYPE s BONDI JUNCTION 6502 CPU on chip clock. .$5.17
PH: (02) 389 6388 P.0.BOX 364, | | | 6525 Two 8 bit parts, two 16 bit timer
ﬁp SSOMA%LﬂngM :ﬁv}/up - EDGECLIFF 2027 counters, 8 bit shiftregister .............. $4.54
] 532 128 Bytes RAM, two 8 bit Port
METRES) ROBOTIC PUPPETS. B aa i S

6545-1 CRT controllgr- for Raster Scan

. .$10.41

6551 ACIA with SW prog. baud rate....$6.42

NEW PRODUCTS
.$740

$39
adjustable: Ferguson.C126

12V @
$109

SPECIAL PACKAGE DEAL
| A65-450 AIM6ES 4K with FORTH. Normally

$106.83. NOW $540.54
P.0.BOX 8502,
cNel AUSTRAL.
AUSTRALIA.
CONTROL PH: (07) 288 2757
Prices for prepaid orders plus tax if
applicable.




FROM ROD IRVING ELECTRONICS

Pro/Writer Printer 8510

Print Features: Number of columns—136 col. max. Print Speed—120 CPS. Print
Direction—Single-directional and Bidirectional, Switch Selectable. Throughput Speed—
From 44 to 152 Ipm. Character spacing (max. number of colurans per line)—Pica 10 CPl
(80), Double Width 5 CPI (40), Compressed Font 17 CPI (136), Double Width 8.5 CPI (68),
- Elite 12 CPI (96), Double Width 6 CPI (48), Proportional Double Width Proportional. Line
Spacing—Variable to 1/144". Print Width—203 mm (8") max.
I Forms Type: Fan Fold Roll or Cut Sheet: Width—113 mm to 254 mm (4.5 10 10.0”). Total
A E Thicknaeiss—0.0S to 0.28 mm (0.003” to 0.011”). Number of Copies—Original + 3 copies
nominal.
Form Feed: Method—Tractor or Friction. Form Loading—Either rear or top.
Interface—Serial: Method—EIA RS232-C and 20maA (40 & 60mA switchable option)
Current Loop Serial Interface. Baud Rate (BPS)—110, 300, 600, 1200, 2400, 4800, 5600.
Transmitting Method—Half Duplex. Synchronization—Asynchronous.
‘ Interface—Parallel: Method—TTL compatible, 7-bit, parallel interface. Control Signals—

ACK, BUSY, SELECT, DATA STB, INPUT PRIME FAULT, INPUT BUSY, PAPER EMPTY.
Instruction Codes—(ASCII): CR, LF, VT, FF, CAN, SO, I, DEL, DC1, DC2, DC3, DC4, GS,
RS, US, FS, EM; GRAPHIC SYMBOLS: BIT GRAPHICS.
— Exror Detection: (1) Parity (VRC)—Odd, Even, No-parity. Switch selectable. (2) Framing
Exrror—Stop bit check. (3) Overrun Error—Error is detected when data are received
before the previous data have been processed.
Physical dimensions: 398 mm W x 120 mm Hx 285 mm D (18.7" W x 4.7 Hx 11.2" D).
Weight: 8.5 kg (18 1bs., 12 0z.)

- Model 1550
\

The Model 1550 is a compact desk-top dot matrix serial impact printer used for data
communication terminals, hardcopy of CRT displays, peripheral terminals for
minicomputers and microcomputers, and small-sized business systems.

The character format is a dot matrix of 7(H) x 9)(V). or 8(H) x 8(V).

Print speed is 120 characters/second. Up to 136 characters can be printed per line at 10
CPL

—n- Its main features are: ® Compact desk-top dot matrix printer ® 136-column print e Light-
weight @ Low power-consumption ® High-quality print ® Bit image graphics @ Graphic
Symbols e Prints in six different languages @ High reliability ® Low cost.

T e F-10 Printmaster Daisy Wheel
‘ Printer

Print Speed: 40 CPS. Print Method: Static Print Impact. Number of Printable Columns:
136, 163, Variable. Character Spacing: 1/120 Inch (minimum). Line Spacing: 1/48.
Return Time: 900 msec. Line Feed Time 40 msec. Paper Width: 406 mm (maximum).
Print Characters: 96. Printwheel: Industry Standard 96 Character Wheel. Interface:
Industry Standard 8-bit Parallel, RS232-C Compatible, X-ON, X-OFF, 12-bit Qume and
Diablo Compatible. Dimensions: 874 mm W x 405 mm d x 153.5 mm H (22.6” W x 15.9" D x
6" H). Weight: 14 kg (30.8 Ibs.) with cover and power supply. Noise: Less than 65 Db (IM
from Platen, A Scale).

RITRONICS WHOLESAL

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131.

TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481-1436. Wholesale Customers
Phone: 489-7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, Northcote 3070.
Minimum P&P $2. Add extra for heavy items, registration and certified mail.

Prices and specifications subject to change without notice.

Turn to Page 80 for our Big Board Specials

/
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PACKAGED INFORMATION

—delivered to your own door!

No matter how, no matter where, R
We’ll do our best to get it there,
Australia Post or kangaroo...wallaby the difference?

HOW TO BUILD SPEAKER ENCLOSURES

A practical guide 1o the "whys' and 'hows’ of constructing high-quality top-performance
loudspeaker enclosures.

20520 $8.75

MODERN RECORDING TECHNIQUES
Explains the equipment, controls and techniques found in a modemn recording studko and how

to use them creatively and correctly to produce a d result. N p grap
diagrams and charts.

21037 $19.25
SOUND SYSTEM ENGINEERING

Dealing with audio systems as a whole, it inciudes instaling and equalising the sound system
and interfacing the electncal and y [ the environ-
ment and designing for acoustic gain are covered.
21156

$32.50

ACTIVE-FILTER COOKBOOK

Leam how to construct fiters of all kinds — highpass, lowpass, bandpass. The book 1s easy to
understand — no ad maths or theory 1s used.

21168 $21.95

REFERENCE DATA FOR RADIO ENGINEERS
The largest and most Wpr i 1 of eg 'S, graphs, tables, and other
reterence data needed in general radio engineenng and design. Contains hundreds of charts,
monographs, diagrams, curves, tables and illustrations.
21218 $51.00

INTRODUCTION TO RADIO ASTRONOMY

It gives background information on the structure of the universe, classification of galaxies
and radio-wave propagation. It covers in detall reception of extraterrestrial radio signais
and therr sources and the types of antennas. it also how to tru ]
practical, low-cost radio telescopes.

21246 $8.75

CMOS COOKBOOK

This book explains CMOS technology and s application 1o ‘real-world’ circutry. A mini-
catalogue is Included. which iists over 100 devices, gving thenr pinouts and apphcation notes.
21398 $19,25

IC TIMER COOKBOOK

Gives you a look at the hundreds of ways IC tmers are used m electronic instrumentation.
21416 $15.95

SECURITY ELECTRONICS
The principles of operation of the electronic devices used in the various types of security
systems are described. intrusion detection and alarms, object detectors, bugging and
debugging devices, P pr as well as the planning of systems.
21419

TRANSISTOR SUBSTITUTION HANDBOOK

17th edition—Accurate transistor substitution in a matter of seconds with this
replacement listing of over 19 000 American and foreign bipotar transistors.

21515 $8.75

$11.25

VIDEO TAPE RECORDERS

In this completely revised second edition, the author telis in simpie language how helical
VTRs work and how 10 operate and service them. Includes numerous exampies of cirouits
and mechanical systems.

21521 $17.50

CHEAP VIDEO COOKBOOK

Complete discussion of a new, low-cost way to get words, pictures and opcode out of your
computer and onto any ordinary TV screen, using a seven-iC easy-to-build circuit which you
can build for less than $20.

21524 $11.75
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IC CONVERTER COOKBOOK

Written for the practising engineer, techmician, hobbyist or student, this book will be an
invaluable working guide to the understanding and use of IC analogue/digital and digital/
analogue converters.

21527 $20.75

DESIGN OF OP-AMP CIRCUITS, WITH EXPERIMENTS

The design of the fundamental circuits that are the basic building blocks of more sophisticated

systems. A senes of 35 expenments the design and operation of Inear amps,

dif jators and it converters, active filters, and lots more.
$16.50

21537 . BEE K

§55 TIMER APPLICATIONS SOURCE BOOK, WITH EXPERIMENTS
Thisbookdescﬁbesmemwmonolmesssmandgwes p p
of its applications in all areas of electncal and computer engineering, including 17 simple

expenments.

21538 $11.25
AUDIO IC OP-AMP APPLICATIONS

This book discusses IC op-amps and their app n audio sy and d bes the

numerous advantages of using op-amps, including small spatial needs. low power

cor phon, p ce and low cost. A abasict ding of op-amp
theory.
21558 - $13.25

UNDERSTANDING CMOS INTEGRATED CIRCUITS
ThisbooktellsyouwhnCMOSleare.howlheywork.andhowlheycanbeusodm
electronic circuit designs. Many practical circuits, complete with parts values, are included.
21598 $9.95

GUIDE TO CMOS BASICS, CIRCUITS, AND EXPERIMENTS

It you are aiready familiar with TTL devices and are ready to examine the benefits of CMOS,
this book 1s your complete source. It tells you what CMOS devices are, their charactenstics
and design rules. 22 experiments demonstrate the concepts discussed.

21654 $14.95

PRACTICAL TRANSFORMER DESIGN HANDBOOK
An easy to understand, illustration-fified guide 1o designing and constructing transformers.
Reviews the fundamentals of electricity, magnetism and aigebra needed to understand

transformer theory, and covers g design ¢ 1S, types, power
losses and transformer use in converters and inverters.

21657 $35.50
IC OP-AMP COOKBOOK

Basic op-amp theory in detail, with 200 p , Ml circurt : JFET and

MOSFET units are featured, pius manutacturers’ data sheets and company addresses.
21695 $23.75

TROUBLESHOOTING WITH THE OSCILLOSCOPE

Excellent for the prof service ) or the senous hobbyist, as it combines
Step-by-step procedures for using the scope with the specific nuts and bolts of TV recever
troubleshooting.

$15.95

PRACTICAL SOLID-STATE CIRCUIT DESIGN

An introductory course in practical sohd-state circuit design for the expenmenter, designer or
technician who is interested in constructing ‘tator-made’ circunts.

21787 $14.95

EFFECTIVELY USING THE OSCILLOSCOPE
Excelient for the prof \al service ian or the do-d-yourselfer, as it combines
thecorrectstep—by-stepprocodureslorusingasoopewhhthespoodwcnutsandboﬂsolTV
receiver troubleshooting.

21794 *>

)

$14.95



REGULATED POWER SUPPLIES

Comprehensive discussion of the internal architecture and operation ol the latest sohd-state
regulators. Explains when regulated supplies are needed and how to incorporate them in your
projects, and discusses modern circultry including linear and swiltching circuits and late ICs
21808 $29.75

INTRODUCTION TO AUTOMOTIVE SOLID-STATE ELECTRONICS

For the protessional as well as the home mechanic — explains the functions ol most on-board
automotive black boxes and logic systems, mncluding anti-skid braking, electronic spark
control, diagnostic systems and trip computers.

21825 $14.95

ELECTRONIC MUSIC CIRCUITS

How to build a custom electronic music synthesiser, outlines numerous other circuit
designs and then shows you how to modity them to achieve particular responses. Many
of the circults can be used as special-effects boxes for guitars and other musical
instruments.

21833 $24.95

ANALOG INSTRUMENTATION FUNDAMENTALS

Numerous practical, hands-on lab experiments and solved problems are includes. plus
discussions of movements, dc ammeters, volimeters, ohmmeters, bndges, filters and
aftenuators. No calculus is required.

21835 $29.75

SOLAR CELLS
In-depth description of the basic operating principles and design of solar cells. it also
covers the techniques currently used to produce solar cells and reviews system
applications.
22270 $37.95
USE OF THE DUAL-TRACE OSCILLOSCOPE

This programmed text breaks down the process of operating a scope Into a series of
logical steps starting with the deflection of the electron beam and continuing through
proper use of the triggering controls to measure the phase difference between two
waveforms.
40023 $23.75
ELECTRONIC DESIGN WITH OFF-THE-SHELF ICS

It contains virtually all the information you need to design and build electronic circuits,
systems and subsystems with readily avallable |Cs. Shows how to Interface them Into
highly complex systems.
50274

ELECTRONIC TROUBLESHOOTING HANDBOOK

This workbench guide shows you how 1o pinpoint transistor troubles In minutes, how to
test almost everything electronic and how to get the most out of low cost test equipment.
52585 $10.50

CONTEMPORARY MATHEMATICS FOR ELECTRONICS
This book is split into three sections. Direct current maths Introduces the student to the
calculator, fractions and dimensional analysis. Alternating current maths covers phasors,
quadratics and RMS in both sine and digital waveforms. Active device maths introduces
number systems and boolean.
70274

BEGINNERS HANDBOOK OF IC PROJECTS
The novice is guided in mastering the fundamentals of building, troubleshooting and
testing electronic projects. In addition to many elementary projects, more advanced ones
are Included concerning bipolar Integrated circults and medium and large-scale
integrated circuits.
74286

$14.70

$29.75

$19.25
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INTRODUC TION TO ELECTRO-ACOUSTIC MUSIC
This book assumes no previous technical knowledge. It discusses the relationship
between the technology and the composition of electro-acoustic music.
81515

MODERN FILTER DESIGN

This book details the advances In active RC filters, both from a practical standpoint and
from a state-of-the-art point of view. It is the tirst book that gives detailed analysis and
design procedures for switched capacitor filters.

94663

$15.95

$49.95

EXPERIMENTER'S GUIDE TO SOLID STATE ELECTRONICS PROJECTS
This huge collection of easy-to-follow elecironics projects and tests enables you to
perform experiments with solid state devices such as solar cells, fibre optics, LEDs and
both linear and digital ICs.

95469 $10.50

d

Send to ETI Book Sales, 4th Floor, 15 Boundary St, Rushcutters Bay l
NSW 2011, |
Please allow 4-5 weeks for delivery. Post & Handling $2.00 per book. I
Etfective until December 31, 1982. l
Please supply |
No. Qty. |
20520 21515 21657 22270 I
21037 21521 21695 40023 !
21156 21524 21738 50274 |
21168 21527 21787 - 52585 |
21218 21537 21794 ... 70274 l
21246 21538 21808 74286
21398 21558 21825 81515 |
21416 21598 21833 94663 |
21419 21654 21835 95469 |
HeNAAOBE S. . v o s snens inc. p&h |
NAME 1. Crhiivrrabilis idebibondsd sofAFanFme v 1oey FRET sAETAHe B L4 1 |
ACUTEEE  otisssns s nmeas s immmssnsomvsyrsddsenysbbide iivedboduniias :
.............................................. Postcode .. ........ |
Please debit my [] Bankcard Expiry Date I
[[] American Express Card
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Project 666 ;
PPl-based EPROM programmer

Here is a real application for the programmable ports

provided on the ETI-685 processor board by the 8255 PPI.

The hardware required for this EPROM programmer has

been reduced to a bare minimum by transferring most of )
the programming control to the program software. Ron Keonlg

ERASABLE PROGRAMMABLE Read-
Only Memories (EPROMs) are available
today in a large range of types and
capacities. This simple programmer has
been designed primarily for the single-
rail (+5 V) range of EPROMs but it can
be modified to program the three-rail
2708 EPROM. The original design
catered only for the 2716 2Kbyte
EPROM which is by far the most popu-
lar type in use. The current design
incorporates a 16-pin DIP ‘personality
module’ to provide a means of rewiring
the programmer to cater for all the
24-pin single-rail EPROMs.

The EPROM programmer is complete-
ly self-contained and can be used with
any microcomputer which has three

>-bit portsavailable. A full source listing | housed the project in a jiffy box and lettered the front panel with Letraset. The ‘ZIF® socket and
e project in a X a ront panel with Letraset. ‘ZIF" socket an
322 f?§65?h§m§:§;"m?§.:?:§ p:;.gr:mﬁ'l‘g ‘personality’ module DIP header are readily identified here.

EPROM has been supplied in this article. The principal requirement for an In most simple programmers the
Of course, this program will have to be EPROM programmer isto applya25V  programming pulse duration is gener-
altered to cater for the other types of programming voltage to EPROM pin ated by the timing of a monostable
EPROMs. Vpp, supply the appropriate addressand  multivibrator. As the pulse duration

Most computer systems use EPROMs eight bits of data to the EPROM socket needs to be accurate for reliable pro-
to store the monitor program and to and then generate the appropriate pro- gramming these ‘one-shots’ must be set
provide the VDU character generator gramming pulse. For the 2716 EPROM up using expensi ve test-equipment such
ROM. With this programmer these the addresses can be output in any as a frequency-period meter or a CRO.
EPROMs can be easily modified or re- order, and for each address a once-only  For this programmer the pulse duration
placed. EPROMs can also be used tostore 50 ms logic ‘1’ pulse is applied to the is generated by the microprocessor

useful ‘utility’ programs and for the CE input. executing a ‘calibrated’ delay sub-
exchange of large programs from one This programmer uses the B port and  routine. With all CPUs running from a
system to another. C port (lower) PPI lines to supply the crystal controlled 1 MHz clock the pulse

The ETI-685 2650 S100 Processor required 11 address lines, and the A port length generated is extremely accurate,
Board contains the unique feature of is used to transport the data. The Aport and no user timing calibration is
having RAM memory overlayed on the is set for output during programming, required.

EPROM monitor. This feature allows and for input during reading and verifi- Interested software-buffs may like to
New programs (either new monitors or cation. Two lines from the C port(upper) know that the PPI's single bit set/reset
OEM dedicated software) which are to are used to switch on the Vpp program-  feature has been used to generate the
reside at address ‘0000’H to be written on ming voltage and to pulse the CE line program pulse (see the PULSE sub-

an assembler and assembled into the during programming. routine in the program listing). | 4
RAM. These programs can then be run cs i3

and their operation verified before they 126V, 2200 7 LM317MP

are committed to EPROM. The follow- A (250mA) 25V .., IN OUT o i26v
ing seven-byte program, when executed, BELEE T RS

will disable the monitor EPROM and 240V e S +5V ou [ 220R

transfer the CPU control to the program = | o 7805 tgav R

just assembled and stored in the on- ~T s +_I_ = e +| ca ‘[‘ ?: !

board RAM at ‘0000’H. (Note: the two E° 1000u 1on | 10n T,,, 10u (SEE

2114 RAMs at IC14 and IC29 must be L& I I — oY TEXD tler
fitted to the ETI-685 board.) N &
0401 LODI,RO H'01’ Bit to set EPROM d:sable latch l ?:9

D407  WRTE,ROH'07' 1O address of the latch

1F 0000 BCTA,UN H'0000' Branch to Address ‘0000°H Power supply circuit for the ETI-686 EPROM programmer g ¢ ; >0V
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When the program is first run the PPl is
initialised with the A port set for ‘input’ and the
B and C ports set to ‘output’ and reset to all
zeros. With a logic ‘0’ on PC4 the programming
LED is off, and a logic 0 will be present on
pin 20 of the EPROM socket producing a valid
output-enable signal. A logic 0 will also be
present at IC1 pin 8 which, by the voltage
divider action of R3 and R4, will place 4 V on
the base of the transistor (Q1). As 5 V is pre-
sent on the emitter of Q1 (via the diode D1), the
transistor Q1 is reverse-biased (non-conduct-
Ing) and the Vpp voltage at pin 21 remains
atsVv.

As a logic 0 is also present on PCS, a logic 0
will be applied to pin 18 of the EPROM socket
producing a valid ‘chip-enable’ signal. The
EPROM socket is now in the ‘read’ mode and it
is safe to insert an EPROM into the socket. You
might like to turn off the programmer’s power
supply before inserting or removing EPROMs
from the socket.

| have been using a Textool zero insertion
force 24-pin socket and | have not found
it necessary to remove the power from the
socket.

The program will now display the command
MENU and wait for a valid input. There are five
valid single letter commands: C,|,P,Qand V,
explained in the main text.

The programmer remains in the ‘read’ mode
except when programming is actually taking
place. During the commands Copy and Verify
the EPROM address is sequentially incre-
mented and presented to the EPROM via port B

HOW IT WORKS — ETI-686

ols]

and port C (lower). The data present at these
addresses is read in via port A. The Copy
command causes this data to be stored in the
programmer’s buffer memory at the appropriate
locations. The Verify command compares the
EPROM data with that already stored in the
buffer.

During programming the sequence of events
changes. The PPl is reconfigured for port A as
an output and, using the bit-set PPl feature, the
PC4 bit is set to a logic 1. With PC4 at logic ‘1’,
pin 10 of IC1 is a logic 0 and the programming
LED Is turned on. A logic 1is also presented to
pin 20 of the EPROM to tri-state (turn-off) its
data drivers. The logic 0 at IC1 pin 9 produces
an open-collector logic 1 at the inverter’s out-
put at pin 8. With pin 8 open-circult, current
flows from the 26 V supply via R7 to the base of
Q1. Q1 is turned on and the 26 V supply is
switched to the EPROM's Vpp input at pin 21.
Some voltage is dropped across Q1 so the
voltage applied to pin 21 will be less than 26 V.
In fact, the 26 V supply is adjusted to provide
a Vpp voltage during programming of 25 V,
+or—1V.

During programming the address is sequen-
tially incremented and the address and the
relevant data from the buffer memory is
presented to the EPROM via the PPl ports A, B
and C. After the address and data have been
latched into the PPl the PCS line is pulsed to a
logic 1 for 50 ms using the bit-set bit-reset
feature. This produces the required 50 ms
logic 1 programming pulse at the CE/PGM pin
(18) of the EPROM.

The programmer requires the two dc volt-

ages +5 V and +25V to program single-supply
EPROMs. A conventional full-wave bridge
rectifier and a three-terminal regulator (IC2) Is
used to generate the +5V supply. For the +25V
supply a half-wave voltage doubler is used to
generate about 35 V across C9 from theincom-
ing 12 Vac. For one half cycle D3 conducts and
C8 charges to about 17 V. In the next half cycle
D2 conducts and the charge on C3is placed in
series with the applied 17 V peak half-wave to
generate about 35 Vdc on C9. An adjustable
voltage regulator (set by RV1) is used to
regulate this 35 V down to the required 25 V
programming voltage. RV1is setfor 25V at the
Vpp pin with a simulated load of 1k, 1 W
resistor placed in the EPROM socket between
pin 21 (Vpp) and pin 12 (0 V).

The 12 Vac can be obtained from the com-
puter's transformer, a suitable transformer
mounted in the programmer’s box, or trom an
external 12 Vac ‘plug pack’. A suitable trans-
former for including in the box to make the
programmer completely self-contained is the
type 2155, available from many manufacturers
and retailers, or the Ferguson PL12/20 VA. A
suitable external 12 Vac plug pack is available
from Dick Smith, catalogue no. M-9555.

Three flat ribbon cables are used to connect
the three 8-bit PPI ports on the CPU board to
the programmer board. As the eight Data lines
and 11 Address lines in these cables are con-
nected directly to the 24-pin EPROM socket
these cables should not exceed one metre in
length. The termination resistor networks,
RN1 and RN2, can be omitted if the cable length
Is not to exceed half a metre in length.
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SERIES 5000

As designed by ETI

T ET) Serwe 9060 Gt Preompbin

SERIES 5000 PREAMPLIFIER — SPECIFICATIONS

Frequency response: High-level input: 15Hz-130 kHz, +0, — 1 db Low-level input — conforms
to RIAA equalisation, +0.2 dB

Distortion: 1kHz <<0.003% on ali inputs (limit of resolution on measuring equipment
due to noise limitation). '
S/N noise: High-level input, master full, with respect to 300 mV input signal at full

output(1.2V): >92 dB flat > 100 dB A-weighted.

MM input, master full, with respect to full output (1.2V)at 5 mV input, 50
ohm source resistance connected: > 86 dB flat 92 dB A-weighted.
MC input, master full, with respect to full output (1.2V) and 200 uV input
signal: >71dB flat >75 dB A-weighted.

N.B. Picture is only.of ociginal heatsink supplied with this project. Our one is tapped from the rear so that no screw
heads are visible. New picture next month.

Please note that the “Superb quaity " Heatsink for the power amp was designed and developed by Rod Irving Electronics and is being
supplied to other kit suppliers. This product cost $1,200 to develop so that your amplifier kit would have a professional ffnish as well
as sound. We also have a new range of rack mounting boxes which will be released soon.

SERIES 5000 POWER AMPLIFIER — SPECIFICATIONS

Power output: 100W RMS into 8 ohms (+ 55 V supply).

Frequency response: 8Hz 1020 kHz, +0—0.4 dB 2.8-Hz to 65 kHz, +0—3 dB. NOTE: These
figures are determined solely by passive filters.
1V RMS for 100W output.

100dB below full output (flat).

—116 dB below full output (flat, 20 kHz bandwidth).
<<0.001% at 1 kHz(0.0007% on prototypes) at 100 W output using a + 56
V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W.
<<0.0003% for all frequencies less than 10 kHz and all powers below
clipping.
Determined by 2nd harmonic distortion (see above).
<0.003% at 100 W_ (50 Hz and 7 kHz mixed 4:1).
Unconditional

EXTRA FEATURES OF OUR KITS
POWER AMPLIFIER
KIT PRICE $279.00

Input sensitivity:

Hum:

Noise:

2nd harmonic distortion:

3rd harmonic distortion:

Total harmonic distortion:
Intermodulation distortion:
Stability:

PREAMPLIFER
KIT PRICE 323900 P & P 3800

P& P3sno

@ 1% Metai Fim Resislors are used where possibie

® Prewound Coils are supplied

® Aluminium case as per the original article

® Al components are top quality

® Over 200 Kits now soid

@ We have built this umit and so know what needs togointo

every kit

® SUPER FINISH Front panel supplied with every kit at no
extra cost to you

@ We are so confident of 1tus kit that we can now offer it
assembled and testec s that people who do not have
the time can appreciate the sound Ihat this appittier
Puts ot This 15 done on a per order basts delivery appron.

@ 1% Metal Film Resisins are suppiied

® 14 metres of Low Capacttance Stweided are suppiied
{2 it extra in case of mistakes)

® Engiish “Lorin” Swilches are suppiied no substtutes as
others supply

@ We have built and tested this unk and so know what
needs 10 go Info every lut

® Specially imported black anodised aluminium knobs

@ Again as with 1he power amp we are offering this kit
A8 T at a pice which we do not beiieve there is a
Commercial unit available that sounds as good. Same
delivery as the PA
AN 10e ebeve tor onty 3398 00

two weeks after placement
The price Is oaiy $396.00
“All pants available separately for both kits

SERIES 4000 SPEAKERS FROM ETI

SERIES 4000/14-WAY SPEAKERS

A no comprise, top-line system designed by David Tilbrook and described in the February 1980 ETL Those who own them or have
heard them universally praise them for clarity of sound, superb stereo immaging and smoothness of response. Employing Philips’
latest range of low distortion drivers and a specially-designed crossover network (another Tilbrook masterpiece) these speakers are

the equal of other systems costing up to three times the price. The 4000/1 will handle 100 W continuous, up to 400 W peak.
PLEASE CHECK PRICES AND AVAILABILITY

ROD IRVING ELECTRONICS

425 HIGH STREETNORTHCOTE 3070 MELBOURNE (03) 489-8131

ETI10/82/7




————PARTS LIST -— ETI-686 ==

Resistors all 2 W, 5%
R1.R2 ...... 390R
R3 2K2
R4 .10k
R5 ..220R
R6 . . 3k9
RN1,2,3 .. 3k3 x 9 SIP resistor pack
RV1 1k min. vert. trimpot
Capacitors
C1,2 .. 10n ceramic
c4 .. .. 10u/16 Vtant.
Cs 1000u/25 V axial electro.
Cé 100n ceramic
Cc7 ... 10u/35 V tant.
cs 220u/25 V axial electro.
c9 470u/63 V axial electro.

Semiconductors

D1 ... IN914, 1IN4148

D2,D3 EM401, 1N4001 etc.
DB1 .. BY257 Philips bridge rect.
iC1 7406

IC2 7805

IC3 . LM317MP

LED1 TIL220G green LED
LED2 TIL220R red LED

Miscellaneous

ETI-686 pc board; three 16-pin solder-in type IC
sockets (SK1, 2, 3) — optional; one 24-pin wire-
wrap socket (SK4), one 24-pin ZIF socket, 4 x
18 mm spacers; one TO220 heatsink; one 21550r
PL12/20 VA transformer or similar (12 V/1 A); jiffy
box, 196 x 113 x 60 mm (UB2 or similar); wire etc.

Price estimate $42 — $48

As you can see from the circuit
diagram this must be just about the
simplest EPROM programmer ever
published, requiring only one TTL
interface IC and two voltage regulators.
But the software supplied makes this
programmer a very versatile 2716
EPROM programming package.

Construction

All components for the programmer are
mounted on a single sided printed circuit
board which measures approximately
140 mm by 90 mm. The maximum
height of components on the board is
18 mm. The board may be mounted per-
manently in the computer or assembled
into a suitable case (as illustrated in the
accompanying photograph). If you in-
tend to only program 2716 EPROMs
then the ‘programming module’ socket
can be replaced with five wire links. If
you intend to mount the board behind a
panel or box lid you can use a 24 and
16-pin wire-wrap socket to raise the
height of the sockets above the other
board.

It is important that you use a good
quality 24-pin socket for the EPROM.
Ideally, a ‘zero insertion force’ type
(ZIF) should be used. If you purchase the
Textool brand ZIF you may find that it
will not fit into the holes on the board or
plug into any type of IC socket. I solved
this problem by soldering a 24-pin com-
ponent header (similar to the 16-pin
module header) to the pins of the
Textool ZIF.

Mount all the components on the board
paying close attention to the polarity of

-~ LED1 LED2 )
il ~ GREEN RED L
; ‘:’R_N1 R1 R2
Lt f] }
oKz b [ co
3 - ~J
SK1 £
_ SK4 - %,
ic2l| (@ - +
L] \) IN N DB1
AN2

;.HEATgNK 0°3 l }

Component overlay. Test point T1 is on the link
adjacent to the cathode ot D1. The @ at one end of

RN1

View of the board showing mounting of
the wire-wrap and ZIF sockets.

the electrolytic capacitors and the
orientation of the resistor networks.
Install the six resistors, three diodes
and two wire links first. Next install Q1,
then the diode bridge, the resistor net-
works and the capacitors. The two volt-
age regulators and the TTL IC are
installed next and, after the board has
been fitted to the panel, the LEDs can be
installed. The three 16-pin IC sockets
for the port A, B and C cables can be
installed next.

, 2 and 3 shows the common pin (+5 V).

BAND
-

a (3

electrotytic Py
DIODES d‘—-
COMPONENT PINOUTS tantalum

The wire-wrap sockets should be fit-
ted after the assembled board has been
secured to the front panel so that you
can accurately set their height. A suit-
able heatsink for the 5 V regulator can
be fabricated by bending up two 12 mm
sides from a 45 mm x 20 mm x 1.2 mm
piece of aluminium. When the board is
completed it can be secured to the front
panel using four 18 mm to 20 mm long
spacers. Plug the zero insertion force
socket into the 24-pin wire-wrap socket
and fit it to the assembly. Check that the
release lever of the ZIF is not resting on
the front panel and solder the wire-wrap
pins to the board. Next locate the 16-pin
module socket to be just proud of the
front panel and solder it in place. »

View of the completed circuit board with the, standoff plliars installed.

Y Fie [0

7oL

HEe=0r- § ASEe—0
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PPI BASED 2716 EPROM PROGRAMMER 40H5 0S&E {PERR LODI/R1 M5SG1-MSSGO *PROM not Erased®

40R7 3F412C  (CONT BSTA,UN PMSSG
Execute bv kewins 64000 A0BA 3F0286 ¢ BSTA/UN CHIN Command?
. 40BD E40D 8 COMIWRO CR ‘CR’ to continue
11-4-82 A0BF 9C400A BCFAVEQ START Abort if not ‘CR*
40C2 3F 4040 : BSTA,UN INIT Reset rointers
40CS 0599 ¥ LODI»R1 MSSG4-MSSGO
Honitor Subrouti?-s Gl 40C7 3F412C @ BSTA»UN PMSSG Print *Progranming’
BUG EQu H 00221 i#Set wr PPl for Prodramaing
INE £Qu H’005B 40CA 0410 K LODI RO PGEN
:CRLF EQU H’008A 40CC CCO202 STRA+RO PBENF Set PGEN flas bit
:BOUT EQu M 0269 40CF 0480 5 LODI.RO H’BO’
ICHIN (] H’0286 | 40D1 Dpao3 4 WRTE »RO CNTRL Port A outsut mode
scout EQu H'02B4- 40D3 0409 ) LODI,RO SETOE
$GNUM €au H’02DB* 40DS D403 : WRTE RO CNTRL Arplu Urp, Tristate EPROM
i®Constante i*Programme the Buffer contents into the EPROM
iSPAC EQU H'20° ikAddress Fange srecified bw BUFST (start) and TOF (end
ICR EoU H’ oD’ 40D7 3F4053  INXTP BSTAWUN WRITE Address to PPI
iLF €au He0A* 40DA 0CB200 LODA.RO *TEMP
i8S Eau N'OB: 40DD D400 WRTE RO PORTA Bute to EPROM
$BELL Eau H’07 A0DF 3FA0FE BSTA/UN PULSE Pulse programme bit
o N | 40E2 3F4063 BSTA:UN INCR Next address
+ ORG H*4000 40ES 9670 BCFR/EQ NXTP Loor if not finished
: * 1 y
8Initialize and Print the Command Henu 40E7 3F4040 : ‘=l "Sgrifﬁi'il??"’ Clear Enabler Port A input
:ggg g;°2 {ENTRY tggi'R° 02 ‘E;::; i el 28 40EA 058F 5 LODI\R1 MSEG3-MSSGO
oE [ u k BReT S ERECEY 9 40EC 3F412C ! BSTA»UN PMSSG Print ‘Conrleted®
: 40EF 05AS 1 .OD1+R1 MSSBS-MESGO
4005 0500 B LODI.R1 MSSGO-MSSBO 40F1 3F412C ksrhtuu Pnssg ¢ *and*
1007 3F412C BSTA,UN PMSSG Print the Menu 40F4 0832 ' LODIsR1 50
% 40F6 0600 i LODI,R2 O
| e ;;g:;¢-n68;;;uﬁn crllf ol 40F8 FA7E ¥ BDRR/R2 ¢ delaw hefore verify
: ’ to 10FA F97C ¢ BDRR.R1 32
:8?3 g:;g“o :P"PT :g;?-:g :fif o A0FC 1B11 4 BCTR:UN VER Go to Verify erosranme
B » TORP H
4012 3B89 : BSTR/UN s0UT+1 Cout, {#Routine to senerate & SOms Programme Pulse
:8:2 g;gg : §3?§'33 fgur.l Coul 40FE 040B IPULSE  LODI/RO SETFG
: ’ ou ’ 4100 D403 8 WRTEsRO CNTRL Set Prosramne Pulse
:8:: 350286 ! :?;;::? CHIN Wait for & comnand 4102 0632 . LODIYR2 50
401C 3F0284  j0UT BSTAYUN COUT Echo cosnand to CRT fi5a aos ApLy Sosrn Lo sl
401F Eags ; COMILR1 A°C’ 4108 FA7A : BDRR,R2 DLY Tosor
4021 1C408B BCTA,EQ COPY Corw EPROM into Buffer 4104 040A ' LOBI RO RSTPG N
4024 ES50 COMI.R1 AP~ 410C 1403 ; fre ] e
4026 1C40A2 BCTA/EQ PROG Prosranme EPROH fros Buffer MloE o : P S ZROYCATRL Seasit Bolse
4029 Esa9 COMI,R1 A’1° ie :
:ggg ég;27° gg:?':? ifsfﬁ Initialise Buffer with ‘FF- {#Routine to Verifv EPROM with the buffer
' 410F 0600 {VER LODIWR2 O Loor of 256
:ggg ég;;or gg;?:sg xgsl Verifw EPROM with Buffer 4111 3F40S3  :VFY asra.un WKITE Address to PP{
4035 100022 BCTAYEQ MBUG EXIT to Monitor 4114 5400 IURFY REDE RO PORTA EPROM dats bwte
4038 05BA LODI/R1 HSSBB-HSSGO Print *INVALID® commsnd e RECE008 Y CaTRo| lETeRP, Chieck [bute
WORA SRAN2C BSTALUN PHSSG h 4119 980C 8 BCFR/EQ VFERR Error if not eaual
403D 1F400A BCTA'UN START | 411B FA77 e BDRR+R2 URFY Read 256 times
411D 3F4063 BSTA:UN INCR Next sddress
;23 e :?;ét sozP ’?3,°;.t:°?‘n e sl 4120 986F 1 BCFREQ VFY Loor till TOP
e wi. R e 4122 05BO ¢ LODI/R1 MSSG7-MSSGO
o b h:; S5 : waralh 4124 1F403A @ BCTA+UN MOUT Print “Verified*
u e -PC3 for 4127 0549 IVFERR  LODI»R1 MSSG6-MSSGO or
Eau o3 4129 1F403A @ BCTAsUN MOUT Print *ERROR"
] i%
Egg ::g:: i’:o:'::;:zms Pulse (FCS5) i3Routine to Print s Mesmase from the table
e 412C 0420 LODI/RO SPAC
EQu N:O?: fristate PROM: arpiv Use (PC4) 412E 3FO2Pa BSTAUN COUT rrint a seace
8 EQu H’10 Prodranse Ensble flasg 4131 0D613A LODA/RO MSSGO,R1 fetch character
: a134 14 3 RETC»Z end {f a Null (0)
:3Routine to Initislise the PPI 4135 3F02B4a ! BSTA.UN COUT else mrint character
:g:g g:zg HINIT tg?év:g gNgRL A Inruty B and C Outeut 4138 n977 i BIRR»R1 POUT inct. mointer & loos
: ’ i%Menu Table
4044 20 : EORZ, RO 413A ODOA4550 !MSSGO  DATA CRvLFvﬁ “EPP COMMANDS '’ +CR¢LF sLF
4045 CCO202 STRA-RO PGENF Clear flas 414B 33202043 1 DATA C- Cosw PROM into Buffer’,CRyLF
isInitialise the Buffer Pointer TEMP 4165 502D2050 @ DATA A'P- Prosramme PROM‘¢CR/LF
e to the value stored at BUFST 4178 562D2056 : DATA A’V Verifw PROM’sCRsLF
4048 0CO1FD (INITP  LODA,RO BUFST 4188 492D2049 DATA A’l- Initislise Buffer’ CR/LF
:8:: ggozoo : :;:;.:g TEMP Hish bwte 419E 51202051 : DATA A’0- Ouit’,CRILF
} ' 41A7 00 2 DATA 4
404F CCOZ01 STRA'RO TEMP+1 Low bute iSMensases
4052 17 ; RETCrUN 41A8 S50524F4D !MSSG1  DATA A‘PROM not Erased’ 0
::Ro e B Ml ALY B 41B8 S0524F4AD :MSSG1A DATA A’PROM Erased’s0
H u e rite Bute ress A1C4 434F7079 !MSSG2 DATA A’Comrw’ 0
4053 0C0201  :WRITE  LODA.RO TEMP+1 Low bwte 41C9 434FAD70 :MSSG3  DATA A’Conmleted’ 0
:gg; g;g;oo g ::;E.:g $g:;s I 41D3 S0726F67 t1MSSGA  DATA A’Programning’,0
H ’ is wte 41DF 616E6400 :MSSGS DATA A‘and’»0
4058 440F g ANDIZRO H’OF * Strie toes nibble 41E3 4SS2524F IHSSG6  DATA A‘ERROR’ » BELL + O
405D 6C0202. 10RARO PGENF add Enable flas 41EA 56657269 IMSS67  DATA A’Verified’ »BELLsO
4040 D402 B WRYE»RO PORTC 41F4 494ES641 IMSSGE  DATA A*INVALID’»BELL (0O
4062 17 5 RETCUN isData Buffer Address Set to S000-57FFr lensth 2K
: '
lRoutini to Increment TEMP until TOP address 41FD 50 tBUFST DATA H’'50° Sets Buffer Start Address
:g:: ggggg?  INCR tg::.:g ;E::ix ::-hhb:t- 41FE 57 iTOP DATA H’57¢ Sets Buffer HWigh End Add.
: ' ow bute A1FF FF ¢ DATA HYFF° Sets BUffer Low End Add.
4049 ECOIFE COMAYRO TOP Coneare high bute ™ Sy = oRREnlad
406C 1A04 H BCTR.LT INCT 4200 LTEMP RES 2 Tenrorary address
404E EDOIFF H COMA»R1 TOP+1 Compsre low bwte 4202 !PGENF RES 1 OE flag resister
4071 14 ' RETE.E0 Finished if ecyal i
e M pooamwele o ks
J : . A iner, his vte if Ris (] P " B
4076 CCO200  tSAVE  STRACRO TEMP Store the new address e 2 (T L S
4079 CD0201 & STRAZRT TEMP41 4000 04 02 93 76 40 05 00 3F 41 2C 3F 00 8A 3F 40 40
407C 17 i RETC.UN Mo €. FinLenEa 4010 04 2B 3B 89 04 08 3B 85 3F 02 86 Ci 3F 02 B4 ES
- 4020 43 1C 40 @B ES 50 1C 40 A2 E5 49 IC 40 7D ES S6
8Routine to Inftialise the Dats Buff th ‘FF’ Hex. 4030 1C 41 OF ES S1 1C 00 22 05 BA 3F a1 2C IF 40 OA
070 OAFE ol o o kgl el el G - 4040 04 90 D4 03 20 CC 02 02 OC 0f FU CC 02 00 20 CC
407F CCB200  : STRAIRO STEMP Dats bute to buffer 1050 02 01 17 0C 02 01 D4 01 OC 02 00 44 OF &C 02 02
4082 3BSF : BSTR+UN INCR Next sddress 4060 D4 02 17 OC 02 00 OD 02 01 EC Q1 FE 14 04 ED 01
1084 9877 : BCFR.EQ INITE Loos till end 4070  FF 14 D9 02 DB 00 CC 02 00 CD 02 01 17 04 FF CC
4086 0S8F 1 LODI»R1 MSSG3-HSSGO 4080 82 00 3B SF 98 77 05 BF 1F 40 3A 3F 40 53 54 00
4088 1F403A BCTA(UN MOUT Print ‘Completed* 2090 CC 82 00 3F 40 63 98 73 05 8A 3F 41 2C 05 BF 1IF
i¥Routine to Corw EPROM inta Byffee 400 40 3A 3F 40 53 54 00 E4 FF 9C 40 BS 3F 40 63 98
408 3F4083 oPY BSTA.UN WRITE A Wt 40BO 71 05 7E 1B 02 05 6E 3F 41 2C 3F 02 86 €4 OD 9C
40BE 5400 REDE /RO PORTA n.g:.::n-ospaén 40CO 40 OA 3F 40 40 05 99 3F 41 2C 04 10 CC 02 02 04
1090 £CA200 STRA.RO STEWP F e 40D0 80 D4 03 04 09 D4 03 3F 40 53 OC 82 00 D4 00 3F
4093 3IF4063 BSTA+UN INCR Next address 20EQ 40 FE 3F 40 63 98 70 3F 40 40 05 BF 3F 41 2C 05
1096 9873 H BCFR,EQ COP o 40F0 A5 3F 41 2C 05 32 06 00 FA 7E F9 7C 1B 11 04 OR
yad TG : LODas e Hea e Be o el 4100 D4 03 06 32 04 &E FB 7E FA 7A 04 OA Da 03 17 08
4090 3Fa12¢  + BSTA'UN PHSSE Print “Copys 4110 00 3F 40 53 S4 00 EC B2 00 98 OC FA 77 3F 40 &3
409D 0SBF o LODI.R1 MSSG3-HESGO 4120 9B 4F OS5 BO 1F 40 3A 05 A9 IF 40 3A 04 20 3F 02
409F 1F403A BCTASUN MOUT “Comrleted® 41307 B4 0D 61 3A 14 3F 02 B4 DY 77 OD. OA 45 50 50 20
: 4140 43 4F 4D 4D 41 4E 44 53 OD OA OA 43 2D 20 43 &F
i#Routine to Programme EPROM from buffer 2130 70 79 20 50 52 4F 4D 20 49 ¢E 74 &F 20 42 75 &6
" i4Check if EPROM Erased firgt 4160 66 65 72 OD 0A S0 2D 20 SO 72 &F 67 72 &1 &D 6D
10A2 3F4053  :PROG  BSTAsUN WRITE rddress to PPI 4120 £520 50 52 4F 4D OD OA 56 2D 20 56 63 72 &9 66
20A5 5400 i REDE RO PORTA EPROM Daty 4180 79 20 50 52 4F 4D OD OA 49 2D 20 49 &E 69 74 &9
40A7 EAFF : COMIVRO HeFR: b S 4190 61 6C 49 73 65 20 42 75 46 66 &5 72 OD OA 51 2D
40A9 9C40BS  : BCFAJED PERR Ersor i not ‘FF 189 205175 69 74 OD 0A 00 30 32 4F 4D 20 6E ¢F 74
) F ¢k 41BO 20 45 72 61 73 63 64 00 50 B2 4F 4D 20 45 72 61
OAC 3F4063 BSTA+UN INCR Next address
10AF 9871 5 BCFR.EQ PROG Tt ¥ e A1CO0 73 45 64 00 43 6F 70 79 00 43 &4F 6D 70 6C 63 74
10B1 0S7E . LODI-R1 MSSG1A-MSSGO PROM Erserg® 4100 65 44 00 S0 72 6F 47 72 61 6D 6D 69 6E &7 00 61
4083 1B02 : BCTR,UN CONT “and readu to erodramue TIES  4E 6400 45 52 52 4F 52 07 00 56 45 72 &9 66 69
Y A1F0 65 64 07 00 49 4E 56 41 4C 49 44 07 00 S0 57 FF
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Figure 1 (ieft). Strapplng of the personality module
for 2716 programming.

Figure 2 (right). Strapping for 2758 programming.
Wiring the programming
module plug

The program module required for the
2716 type EPROM is shown in Figure 1.
The top and bottom link supply +5 \Y
and the Vpp voltage to the EPROM
socket. The other links supply the OE,
CE/PG and A10 signals. Figure 2 shows
the required module for a 2758 where
the A10 input has been wiredto O V.
The inclusion of the programming
module has allowed this EPROM pro-
grammer to cater for a wide variety of
EPROMs. It was not my intention that
this project would be the design of a
‘universal’ EPROM programmer so I
will not, at this time, go into the diverse
software and module changes required
to satisfy the programming require-
ments of the other types of EPROMs.

EPROM PIN
24 (V)

21
20
19
18
iC1-2 (PD/PGM)
SPARE (C)

o
(o]
(o]
o
(o]
o]
o
o

0co0o0o0000O0 |

SPARE (B)

Figure 3. Module signals.

For those interested in experimenting I
have included the following additional
information. Figure 3 shows the signals
available at the programming module
and Figure 4 shows the timing of the
signals generated by this software
package. Most EPROMs require a simi-
lar 50 ms ‘program pulse’, but the
timing and polarity of this and the other
signals vary.

EPP Software

The program supplied occupies only
512 bytes of memory and uses a 2K block
of RAM for a buffer. This buffer may be
loaded from tape, disc or from another
EPROM, or it may be loaded by the
assembly of a source program under the
control of an editor-assembler. Using

the Microbyte 2650 Assembler, the
command sequence to assemble a source
program into the buffer memory at 5000
is to enter ‘M.5000° to the prompt
‘OPTION?. The assembler will then
assemble the source program using the
‘ORG’ statement for address calacula-
tions, and insert the generated code into
the EPROM buffer at H'5000’.

The location and length of the EPROM
buffer is defined by three bytes at the
end of the program. The start of the
buffer is defined by the BUFST byte at
41FD, and the end is defined by the two
bytes labelled TOP at 41FE and 41FF.
These initially define a 2K buffer which
commences at H'5000° and ends at
H'57FF’. These locations can be altered
if necessary and, to copy an EPROM
already installed, they can be set to the
address of the resident EPROM.

When the EPP program is run a menu
is displayed illustrating the available
software commands. The required
EPROM programmer (EPP) command
is selected by entering the appropriate
single letter label. The following is a
brief description of the operation of the
five available commands in this simple
EPP program.

The COPY routine

The Copy EPROM routine is used to
load the contents of a pre-programmed
EPROM into the buffer memory. As
supplied, the routine reads the entire
9K into the buffer and the previous
contents are lost. The copy routine can
be used when copying EPROMs, dis-
assembling programs or for listing the
contents using a HEX lister: The routine
is selected by keying in ‘C’ and, when
the copy is complete, the routine will
display the message ‘Completed’ and
prompt with a‘+’ for another command.

The INITIALISE routine

This routine will erase the entire 2K
buffer memory and fill it with the value
H'FF’. When the routine is finished the
message ‘Completed’ is displayed on the
screen and the program will prompt for

ADDRESS 0

EPROM programmer

a new command. The Initialise routine
is mainly used when part-programming
is required (see following section) to pre-
pare the buffer. This routine is selected
by keying an T’ and, when finished, the
routine will display ‘Completed’ and
return to the command level.

The PROGRAM routine

This routine is actually a dual purpose
program and it includes a safeguard to
prevent the inadvertant programming
of an EPROM which you may have only
wanted to copy. When selected with the
command ‘P’ the routine first checks to
see if the EPROM is erased. At the end
of this test either the message ‘PROM
Erased’ or ‘PROM not Erased’ will be
displayed and the program will pause
and await the entry of the ‘Return’ key.
If any other key is entered the program
routine is aborted and the prompt for a
new command is displayed.

If the Return key is entered the pro-
gram cycle commences. The message
‘Programming’ is appended to the pre-
vious message and, on the EPROM
programmer board, the red LED is
illuminated. The entire contents of the
buffer memory (as defined by the start
and end address) is now programmed
into the EPROM.

At the end of the programming cycle
the LED is extinguished and the
message ‘and’ is appended to the pre-
vious message. The routine now enters
the verify cycle where the contents of
the EPROM at every address is read and
compared 256 times with the appropriate
contents of the buffer. This level of
checking has been chosen for the de-
tection of poorly programmed EPROMs.
The loop count can be changed by alter-
ing the value of the byte at H'4110". If an
error is located the message ‘ERROR’ is
displayed and the routine returns to the
command level. A reprogram cycle can
be introduced by reselecting the pro-
gram cycle.

If the programming has been success-
ful the message Verified’ is displayed
and the program returns to the com-
mand level. >

ADDRESS 7FF

LA

\—— PCa

—C

}_(7 - ADDRESS
> > ~ PB0-7 PC0-3)

_—( ;>_ 7 _r )_— ?PT;)%)

50 ms
Figure 4. 2716 program cycle.
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The VERIFY routine

The verify routine used at the end of the
program routine can be selected
separately with the command ‘'V’. This
routine will either display the message
‘Verified’ or ‘ERROR’ and return to the
command level. The verify program is
particularly useful in comparing the
contents of programmed EPROMs to
determine if they are at the same
revision level.

The QUIT routine

The input of the command ‘Q’ will cause
the computer to exit from the EPROM
programmer and return to the system
monitor at H'0022. The EPP program
can be re-entered at any time with a
G4000 command and, in both instances,
the contents of the buffer memory will
not be altered.

Programming example

The following is a typical display gener-
ated during the copying of a program-
med EPROM. The first verify sequence
has been selected to check that the
correct data has been read into the
buffer memory. As the COPY routine
only reads each address once I have
found that poor contact in the EPROM

socket, due to bent or dirty pins, has
caused occasional reading errors, but
the verify has found them every time.
Better safe than sorry. The second
verify, after programming; is actually
quite unnecessary.

EPP COMMANDS

C — Copy PROM into buffer
P — Program PROM

V — Verify PROM

I — Initialise buffer

Q— Quit

Part programming

Erased EPROMs contain the data byte
‘FF’ in every location and only logic Os
are actually programmed into an
EPROM. Any attempt to program an
‘FF’ into an already programmed
EPROM will not alter the contents. It is
therefore possible to add to or alter the
contents of a programmed EPROM. or
to part-program an erased one by filling
the buffer with FF’ in the addresses
where programming is not required.
The Initialise routine can be used to
completely fill the buffer with ‘FF’
before the part-program is loaded into
it. Of course, if the EPROM and the
buffer contain different data, the Verify
routine will report the message ERROR’.

EPROM erasure

Data written into an EPROM can only
be erased by irradiating the memory
element with ultraviolet light. The
following manufacturers’ warnings on
erasure should be noted.

1. If an EPROM which has not
been properly erased is program-
med and used, writing problems
and operating problems are likely
to arise.

2. Excessively long erasure times
(of several hours duration) can
also result in failure.

3. Lengthy exposure to direct sun-
light can result in programmed
bit changes. Although normal
fluorescent lights have practically
no effect, it is recommended that
the glass face be covered with a
screening label.

With these warnings in mind, you
should carefully read the operating
instructions supplied with the EPROM
eraser which you are using.

With all the information provided in
this article you should row find pro-
gramming your own EPROMS quick
and efficient, and you will soon discover
the advantages of having your very own
computerised EPROM programmer. ¢
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Juide to the world of MICFOPFOCESSOrS

==

The Micro-Professor™

A low cost tool for learning,
teaching and prototyping.

The Micro-Professor is a 280 based microcomputer.
A complete hardware and software system with
extensive teaching manual, giving detailed sche-
matics and examples of program code. It has
standard 2K bytes ROM and RAM, both expandable.
Built-in speaker, cassette interface and sockets to
accept optional CTC/PIO. Bus is extendable.
OPTIONS:

® EPB—MPF, EPROM Programming Board with
Read, Copy, List and Verify capability.

® SSB-MPF, Speech Synthesizer Board, based on
TMS 5200, with vocabulary of up to 400 words.

® PRT-MPF, Thermal Printer.

MICRO-PROFESSOR
(MPF-IB incl. BASIC INTERPRETER)
«a’”

foronly $115 + S.T.
Write or phone for further details!

EMONAENTERPRISES

PTYLTD
CBC Bank Bidg., 661 George St.,
Haymarket, Sydney. (02) 212 4815

NSW: Radio Despatch Service 211 0191 Emtronics 211 0531, David Reid Electronics 29 6601. Pre Pack Electronics 569 9797. Martin de Launay (Wollongong) 28 6020. {Newcastie)2 4741
VIC: Radio Parts 329 7888. SA: Int Communication Systems P/L 47 3688, WA Hinco Engn?eenng P/L 381 4477. ACT: Electronic Components P/L 80 4654, TAS: D & | Agencies 23 2842

78 — October 1982 ETI



TRUSGOTT

ELEGTRONIGS

Stockists of:

© ARLEC ® SONAR ® MAGNAVOX
© SCOPE @ PHILLIPS
© FERGUSON ® AWA ® LANKAR
® RALMAR @ SCALAR @ K&W
products

As well ascar sound equipment,
CB radio, sky beam antenna.
And a comprehensive range of
electronic components at very
keen prices.

lan J. TRUSCOTT
ELECTRONICS

CNR EASTFIELD

& BAYSWATER ROADS,
SOUTH CROYDON, VIC.
TELEPHONE (03) 723 3860

APPLE ADD ONS
FROM

PROMETHEUS

VERSACARD $236
VERSABOX $300
AUTODOC $146

16K RAM $120
128K RAM $609
PARALLEL CARD
C/W GRAPHICS $146
PARALLEL CARD $98
PLUS TAXIF APPLICABLE

We have many more in stock
write or call for further
information.

Dealer enquiries welcome.
Australian Distributor.

COMPUTER CITY

600 OLD CLEVELAND RD,

CAMP HiLL 4152 BRISBANE
TELEPHONE: (07) 398 6759
(07) 398 6571

ﬁram dS a-l

I Electronic I
Tradesman

The Army has a limited number of
opportunities for men and women
to train as
Electronic Tradesmen.

Successful applicants will be
trained as specialists in many
aspects of Army electronics, which
include installing, maintaimng,
modifying and repairing military
communications equipment, radar
equipment and laser sight systems.
After basic training and trade
assessment 12 months formal
electronic training will begin.

Enlistment s for 6 years which
includes further training and the
experience necessary to obtain
civil recognition as an Electronic
Tradesman. Full adult pay is
received during training

Applicants must be over 17 but
under 35 years of age on the day of
enlistment. Parental consent is
required for applicants under 18
years of age.

All applicants must have
completed Year 10 with good
results in English, Mathematics and
Science/Physics. The normal Army

medical and selection standards
must be met. Since the number of
applicants is limited you should
phone an Army Careers Advisor,
call at your nearest Commonwealth
Employment Service or send the
coupon for more information

2121011 (Sydney); 6351511 (Parramatta);

25476 (Newcastle); 286492 (Wollongong);
216111 (Lismore); 613731 (Melbourne);

438008 (Bendigo); 31 1240 (Ballarat);
2262626 (Brisbane); 716784 (Townsville);
2121455 (Adelaide); 347077 (Hobart);
311005 (Launceston); 822333 (Canberra);
3256222 (Perth).

Army Adult Tradesman Scheme, I

2] 1588 (Geelong); 55 2248 (Albury); I

GPO Box XYZ in your capital city.

Name

Birthdats

Postcode

B
Army Adult Tradesman

Scheme
wed by Director General of Recruting Dept of
| AATI 15.28182

Address I

S
BRAND

Photosensitive
® Products @

SELF ADHESIVE
ALUMINIUM
OR
PLASTIC FILM

* BLACK, BLUE OR RED
‘ON ALUMINIUM”

t BLUE, BLACK, GREEN, RED
“ON WHITE FILM”
*ON CLEAR FILM"

3M BRAND
“LN.T.”

“Image 'n Transfer”

BLACK OR WHITE
Graphic
TRANSFER

Material
for

*Architects, Draftsmen,
Map Makers, lllustrators,
Key Liners

tAV. Producers,
Layout Artists

WE STOCK IN DEPTH
MAJOR SUPPLIERS
INDUSTRY, SCHOOLS.
INTRODUCTORY
KIT SPECIAL
$56.80 + S.T.

Telex, Phone Toll Free
or Write

PROMPT DELIVERY
Maximum Charge $3.00

KALEX

Telex AA37678 (03)743 1011

ELECTRONIC COMPONENTS &
ACCESSORIES SPECIALIST
SCHOOL SUPPLIERS -

101 Burgundy St,
Heidelberg 3084
(03)458 2976

ETI October 1982 — 79



64 50 STATIC NOW AVAILABLE $399 + TAX

64K S100 STATIC NOW AVAILABLE $399 + TAX
DON'T FORGET TO CHECK WITH US BEFORE YOU BUY A COMPUTER OR OTHER PRODUCTS

ROD IRVING ELECTRONICS

425 HIGH STREET. NORTHCOTE 3070. MELBOURNE. VICTORIA

$100 COMPUTER PRODUCTS
16K EPROM CARD-S 100 BUSS 32K S-100 EPROM CARD

* * * AVAILABLE AGAIN * * *

NEW? -/
| [ sso.50 | . , $99 95 =
BLANK PC BOARD akhhbaih s L b o
$49 l  Blank PC Board — $59
USES 2708'nt ¥ ASSEMBLED & TESTED

e
Thousands of personal and business systems arouno lne ADD 330
world use this board with complete satisfaction. Puts 16K | SPECIAL: 2718 EPROM"s (450 NS) Are $5.90 EA. With Above Kit.

of software on line at ALL TIMES! Kit features a top quatity KIT FEATURES e ey ® 16K Dyssmc Ram Bears 16K Oynamx RAM Boarc Iuiemaes g ieited
i F n 2
ek o Sikscroened PCpoard B0 st tun | 11 Gt P2V oo £A el 7 g s oM oo cu | & i BT E e, T T o
parts and sockets. Any number of EPROM jocations may 2 Afows up 1o 32K of software on 8 Double mded PC board solder ® 5100 Compativie dynamic AAM bearcs
be disabled to avold any memory conflicts. Fully butfered o macked b scicened
and has WAIT STATE capabilities 2 ﬁj:ﬁ Esom':r?&mmm F1 -T‘-'i"c?"."?"s"sl“:%m A 32K Assembied and tested :f:)z o 11 {dmils)
—— e I i 16K bloch lomat I [ A nd | et 153 (Smn2)
‘73‘:::0'3:‘"&?':‘ WAND‘;SSEFVG#EETEDI A C,MO:'.IQW IR h ;::‘ umhc"dy powered wn for 4 1emdied and lesied ul
- buty !
_PURCHASE of WY | [ a0 $36 o B nt e sy ¢ |15 Eon AR oo 4K Ao s et 3379t s ()
- =
16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS
< -”
PRICE CUT! Cle Wy il WY ETI 660
KIT $179 THE $99 COMPUTER!

A&T $199

FEATURES INCLL

[s190 KIT
| AST $219

CoMus Capabity. cpe-ates Wum optionsl 9 V pagpech,
FULLY STATIC sapalle s aboheli el
AT DYNAMIC & Bt pragecs e v
PRICES - € 3 T:‘nuxm.ua‘vmxmm
"i‘ 55%%?%;;;‘:{&“;'*.%;." 32K STATIC ALSO AVAILABLE
Stancar o 512K on e BLANK PC Bomz:v» ?Au :22 t m‘;‘t"::,:?‘i:"" e
1OV 1 ET SET 2 Uses 2114 Stanc
23 s Caps $29 [FOMEwIREL, 8&“&'2“.5%"’:““50«
gl ’ - 6800 BUSS! S ccrsened loyou Gold tngers - | ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION
¢ A aomes ASS LEBIATEISEN B g o e Kit of Parts $89.00 Assembiod and tested $1185.00. inc tax
8 PHANTOU  remawract o Py 87 S RITRON COMPUTER GRADE POWER SUPPLY: 45V Reg 104
9 LOW POWER e 18 amos TYACAL om [OUR #1 SELLIN_G] BLANK PC BOARD - $49 COMPLETE SOCKET SET — 2 16V Unreg Kit of parts $89.80 inc tax AsT $109.00 inc tax
10 GG cm i ooy | RAM BOARD! $22 SUPPORT IC'S AND CAPS — $45 Weité for kst of olner power suppkes Tax free prices aiso avadksble

SINGLE
BOARD COMPUTER KIT
NOW ONLY $47§S Including tax

435tax exempt)
Also available: Blank PCB's with Roms $275 + Tax.
Assembled & Tested $599 inc. tax.

THE FERGUSON PROJECT: Three years in the works, and Maybe 100 good 10 be true. A irbule 10 hard headed,

Nd

an no . high pe: » Q' The Big Board grves you sll The mos! needen
©ompuling leelures on one board at a very reasonabie cosl. The Big Board was designed from scratch 10 run the
0 \atest version of CP/M". Just imagine all the ol-the-shelt software that Can be tun on the Big Bosrd without any
modiiicetions needed! Take a Big Boerd. sdd a couple of 8 nch disc drives. power supply. and sn enclosure. and
F ) ¥8u have a folsl Business System for aboul 1/3 the cost you might eapect o pay.
as - FEATURES: (Remember, all this on one board!)
i J f
e ; 64K RAM
o r—SIZE‘ 8% x 13% IN. Uses indugtry standard 4116 RAM'S. All 64K is avaitable to the user, our VIDEQ
SAME AS AN 8 IN. DRIVE. and EPROM sections do not make holes In system RAM. Atso. very special care
&0 REQUIRES: SV @ 3 AMPS was taken in the RAM arvay PC lsyoul 1o eliminste polential noise and glitches
= bl ' - 12V @ .5 AMPS,
bl X - Sesiss 2-80 CPU
24 x 80 CHARACTER VIDEO I Running el 2.5 MHZ. Handies all 4116 RAM refresh and supports Mode 2]
With 8 crisp. Hicker-free display that looks extremely sharp even on small INTERUPTS. Fully buftered and runs 8080 soltware ————— —

monHors. Hardware scroll and fult cursor control Composite video or spiit video
and sync. Character set is supplied on » 2716 style ROM, making tomized
fonts easy Sync puises can be any desired tength or polarity. Video may be

SERIAL 1/C (OPTIONAL)
Full 2 channeis using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL

inverted or true. RS232' For synch or asy onous ¢ ication. in synchronous
mode, tha clocks can be transmitled or received by 8 modem. Both channels can
be sel up for either daia-communication or dais-terminals Supports mode 2 int.

FLOPPY DISC CONTROLLER Prica for all parts and connectors: 85

Uses WD1771 controller chip with a TTL Data Separator for enhanced ~ T I - o

rellability. tBM 3740 compatible. Supporis up 1o four B inch disc drives Directly BASIC I/0 e -

compalible wilh standard Shugari drives such as the SAB00 or SAS01. Drives can Consists of a separale paraitel port (280 PIO) for use with an ASCIl encoded

be configured tor remole AC off-on. Runs CP/M° 2.2. keyboard for input. Oulpul would be on the 80 x 24 Video Dispiay

FOUR PORT PARALLEL I/0 (OPTIONAL) REAL TIME CLOCK (OPTIONAL)

Uses 2-830 PtO. Full 16 bils, fully buffered. bi-directional. User selectabie hand Uses 2-80 C_TC Can be contigured as a Counter on Real Time Cloc;( Set of all
shake polarity. Set of ait parts and connectors for parasllet 1/0O- $29 pans: $19

PFM 3.0 2K SYSTEM MONITOR
— T —
The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include Dump Memory,. Boot CP/M*, Copy. Examine, Fill Memory. Test Memory. Go To.
Read snd Write 1/0 Ports, Disc Read (Drive. Track. Sector), and Search. PFM occupies one ot the tour 2716 EPROM tocations provided. I does not occupy any of the 64K of
system RAM!

Please debit my Hankdad Mail order enquiries (03) 481-1436. Ritronics Wholesale (03) 489-7099. (Tax Exempt Enquiries)
Bankcard No "rices subject to change without notice. Send 60¢ and SAE for free

Price lists.

XVL1l+ 6678 ATNO MON LIM &

MASSIVE PRICE CUTS ON BIG BOARD COMPUTER

Expiry Date MAIL ORDERS PO BOX 235, NORTHCOTE, Vic. 3070.
fhme Minimum pack and post $5.00. Telex AA38897.
Signature PLEASE WRITE OR RING FOR THE BEST POSSIBLE PRICES ON DISC DRIVES
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Versatile speech synthesiser

This second and last part
synthesiser project covers
computer and programming

NOW THAT you have your speech
synthesiser up and talking with a set of
switches, as described in the last article,
you’ll want to know how to connect it to
your computer firstly, and then how to
program it. We can only describe
interfacing in a general way as computer
1/0 ports differ from machine to ma-
chine.

The MM54104 speech processor re-
quires a number of control signals as well
as data representing the word to be said.
The ETI-647 board has circuitry allowing
interfacing to the majority of computer
parallel ports. There are two completely
different ways that you can connect to
the board. You simply connect to
different ports on the board and include
or exclude ICs depending on which way
suits you. The two methods are called
‘direct control’ and ‘control data’.

Direct control
Most parallel ports on computers supply
sufficient data, address and control
signals to the user to drive the Turtle
Talk Speech Synthesiser directly. If
your computer has the following signals
supplied to pins of the user port or
expansion port then you will be able to
connect the board without any require-
ments other than a short length of cable
and a soldering iron.
(i) eight data bits
(ii) five address bits
(iii) read/write line
(iv) device enable, port enable, in/out
request lines or more address
bits.

Connection is via J2 and J3 located
either side of IC16’s position on the
board. ICs 18, 17, 16 and 15 are not used
and should be removed from their
sockets if you have them in place. Table
2 lists the signals and functions of each
line in J2.

These signals from the data buss of
your computer will dictate what word is

of the Turtle Talk speech
interfacing the board to a
techniques.

to be said (no pun intended). They are
unidirectional signals going to the
speech synthesiser board so computer
ports having separate in and out data
busses will only use the out data signals.

Tables 3 and 4 show the functions and
operations of each line in J3.

The speak signal comes from the write
signal from your computer and must be
active low. If you have a read/write or a
WR signal then this can be used. You
have to invert the signal from your
computer _if the signal is read/write or
WR or RD.

The busy (or ‘talking’) signal on line 1
of J3 is used for handshaking between
the speech synthesiser board and the

Part 2
Allan Branch

Flexible Systems, Hobart, Tasmania

computer. Since any speech machine
will obviously be operating in real time
and a computer could run through a
thousand word addresses in a fraction of
a second, it is necessary to slow the
computer up. i.e: “Don’t interrupt while
I'm still talking”. If you have an
interrupt facility and want to use it then
connect this busy signal to your com-
puter’s interrupt line and use a wait
routine in your software.

Alternatively, you might have separ-
ate in-data and out-data signals avail-
able on your computer parallel port. Use
the in-data 0 pin so that simpler
programming can do the handshaking. If
neither of the above options are suitable

J2 FUNCTION SIGNAL J3 FUNCTION SIGNAL

(line no.) (word add. bit) (from com- (line no.) performed (from com-
puter) puter)

1 SwW8 D7 1 Busy (talking) Data in or Int.

2 SwW7 D6 2 Board select A6

3 Swé D5 3 Command select AS___

4 SW5 D4 4 Speak read/write

5 Sw4 D3 5 ROM select A3

6 Sw3 D2 6 C ROM A2

7 sSw2 D1 7 B ROM A1l

8 SWi DO 8 Mute A0

Table 2. The functions of the J2 interface lines and
the signals required. SW1-8 refer to the word
address lines in Table 1 (Part 1, Master Word
List). As the table shows, these can be hooked
directly to your computer’'s data buss.

Table 3. The functions of the J3 intertace lines
and the signals produced or required. The ROMB,
C and select lines determine which of the four
word lists is selected. Each word list Is contained
in two ROMs and up to eight ROMs, making a total
of four word lists, can be accommodated on-
board. Table 4 shows the logic for word list
selection.

ROM Select (J3/5) C ROM (J3/6)

B ROM (J3/7)  List selected

i s EE
IrIrXx

X Clear
L List 1
L List 2
H List 3
H List 4

Table 4. The logic for selecting the word list ROMs. Two bits (J3, lines 6 and 7) are used to select the

appropriate ROM pair while the ROM select line (J3, line 5) is held low. When this line is held high, it
doesn't matter what signals appear on lines 6 and 7 (hence the X in the first row of Band C ROM
columns). The ROMs are then readied for the list to be selected.
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Speech synthesiser

then don’t connect anything to J3/1. It is
still extremely easy to generate delays in
the programming without handshaking.
See the ‘programming’ section for these
details.

Control data

This method will allow a bidirectional
data buss to be used to control all of the
speech synthesiser functions. The data
signals are routed through
unidirectional buffers to respective
points by selecting different addresses.
Connection this time is through J1 and
ICs 18, 17, 16 and 15 must be plugged
into their respective sockets. Table 5
lists the signals required by, and func-
tions of, each line in J1.

Most computers will be connected this
way since interfacing and programming
are easy for the beginner and most ports
on hobby computers are bidirectional.

An 8-bit code is presented at J1/1 to
J1/8 to select the word required.
J1/9-J1/11 used to select the correct
address for this data to be stored by
IC16. Next, another code, selected ac-
cording to all the control signals re-
quired (as for J3), is presented to J1 and
the correct address for this data is
determined by J1/9-J1/11 so that it is
latched by IC15. Speech is initiated
when a third code, also a control code, is
presented and latched in such a way that
the WR line of the speech processor (pin
4) is toggled. i.e: taken low then high.

The 8-bit data bytes are directed to
various destinations by the control

Y

J1 FUNCTION SIGNAL

(line no.) (from computer)

1 data 1/0 0 Do

2 data 1/0 1 D1

3 data 1/0 2 D2

4  datal/O 3 03 v
5 data 110 4 D4

6 data 1/0 5 DS

7 data /0 6 D6

8 data I/0 7 D7

9 address 0 AQ
10 read/write R/W
11

device enable DE, I/0 sel. etc.
b

AO R/W DE

X X H board not selected
= L L control byte (data 2)
H L L word byte (data 1)
L H L  busy byte (data 3)
H H L  not used

Tabie 6. Control signal logic on J1. (Note that X =
‘don’t care’.)
signals A0, R’W and DE according to
Table 6.

The control byte (data 2) is the set of
functions normally selected through J3,
and the word byte (data 1) is used to
select the word to be spoken. The busy
byte (data 3) uses a single bit for the
handshaking between the speech board
and computer. All of these commands
are introduced above in the Direct
Control section and will be covered
thoroughly in the programming section.
The terms data 1, data 2 and data 3 for
each of the three bytes are from the way
they are used when programming. For
example: POKE W+ 1,X will select the
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Table 5. Signals and tunctions for J1. This is the
‘general purpose’ interface port for the ETI-647
Turtie Talk speech synthesiser.

word with code number X from the
vocabulary list when the speech syn-
thesiser board is located at address W -
i.e: POKE W +1,0 will cause it to say
“This is Digitalker”. Or, POKE
W+1,128 will have it say “right”.

Programming

Even the most inexperienced program-
mer will have few problems getting the
ETI1-647 Turtle Talk Speech Syn-
thesiser to talk. All programming de-
pends on simple POKE and PEEK or
OUT and INP instructions. To say a
word simply requires the programmer to
know the code number for the word and
which vocabulary list it is on (which
ROM pair). This requires only three
instructions, all of which can be placed
on the one line:

POKE W,A: POKEW + 1, 8:;
POKEW + 1,16 + (2*B)

Where A is the code number for the word
and B is the number of the ROMs the
word is in. B will be 0, 1, 2 or 3 and the
standard vocabulary list is ROM pair
number 0. Hence, to say the word
“GREAT” requires:

POKE W, 88: POKEW + 1, 8:
POKEW + 1,16

(W is the address of the Turtle Talk
board.)

To prevent the Turtle Talk from
trying to say words on top of each other
is also a simple programming task:
100 IF PEEK (W + 1) < 255
THEN 100
This program line will cause the pro-
gram to stay on the line until the word is
finished being said.

. The Turtle Talk board offers many
other options which are discussed fully
later, but they are just as easy to use,
making the synthesiser very versatile
indeed. The above examples provide the

means to get the board up and talking
immediately.

Command modes
The ETI1-647 board utilises the CMS
(Command Mode Select) facility of the
Digitalker speech processor. This allows
the programmer to select one of two
modes:
(i) Reset the speech and initiate a new
word,

(ii) Reset the speech only.

The interconnection of different word
parts becomes possible by using the start
of the word only.

Interrupt

Similarly, the interrupt facility is avail-
able to the programmer so that the next
word can follow closely after the finish of
a word. A programmer can also use delay
loops to achieve the required timing for
spacing between words.

Mute

The ETI-647 is the only speech syn-
thesiser in the world, so far as we know,
allowing the programmer access to the
end or middle parts of words generated
by the Digitalker speech processor. The
versatility available with this facility
makes the Turtle Talk possibly the most
powerful speech generation system
available to date.

Using the mute facility, words other
than those in the ROM vocabulary can
be ‘constructed’ from the existing vo-
cabulary words.

Direct control programming

How you program the speech synthesiser
depends somewhat on how you've inter-
faced it to your computer. Direct Control
interfacing provides you with a range of
options. The #ull’ system, detailed in
Figure 7, requires eight data bits at J2
— called data 1, which is your word byte
or word data — plus seven address
inputs at J3 (data 2, the SPC control
data) and an output — data 3, an inter-
rupt signal (‘busy’). This is the ‘all
singing, all dancing’ way to go about it.
There is a gut-simple way to do it,
because: *

(i) The MUTE function is optional

(ii) The INTERRUPT function is

optional

(iii) The COMMAND select function

is optional

(iv) If only the Master Word List is

used, the two ROM address select
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lines and the ROM select line
(A1/A2/A3, J3 5/6/7) are unused.

Thus, your minimal system will look
like Figure 8. To program a system like
Figure 8 you simply POKE the desired
word number at the board address, as
follows:

POKE W,A
where W = board (I/0) address
A = word code number
(from Table 1)

To string words together, you program a
word, then a wait loop, then the next
word, etc. It’s sort of cumbersome, but
for short ‘messages’, it’s fine and fulfils
all the requirements of the KISS theory
of machine design — °...keep it
simple, Sam’.

To program a system implemented as
in Figure 7 requires a bit more thought,
but gives much more power. Firstly,
your speech synthesiser board has two
WRITE addresses and a READ address.
Table 7 shows how the various functions
are related to the write and read address
forms.

ADDRESS DATA FUNCTION R/W
W data T wordselect  write
W+ 1 data2 control SPC write
R data3 interrupt read

Table 7. Relation between the three data groups,
their functions and read/write addresses.

The role of data 1 has already been
mentioned. Data 2 is used to control the
speech synthesiser chip (SPC). Therela-
tionship between the data 2 lines in J3,
their functions, values for addressing
and states are illustrated in Table 8.
Following is how to use the instructions
(W is the address of the board):

To initiate speech

You set the ROM select and write lines
on J3 high. Like this:

POKEW + 1,8

POKE W + 1,16

All other lines will be low and thus,
word list 1 is selected and the mute is
off.

To select word list 2 when initiating
speech:

POKEW +1,8
POKEW +1,18

This sets your ROM select, B ROM

and write lines.

Initiate speech, mute on

You set the ROM select, write and mute
select lines high:

POKE W +1,8

POKE W + 1,17

DATA 1: WORD DATA

Project 647

J2

DATA 2: CONTROL DATA

J3

DATA 3: INTERRUPT

ETI-647 TURTLE TALK BOARD

1 S|W8
I
I
|
!
8 Swi
8 AD MUTE
7 A2 ROM address select
6 A1 ROM address select
5 A3 ROMselect
4 R/W WRITE
3 A5 COMMAND select
A6 SPEECH select

Interrupt

Figure 7. The synthesiser Interfaced via J2 and J3, showing the role of each line.

DATA BUSS 8-BIT WORD DATA

R/W

COMPUTER

Figure 8. A ‘minimal’ system.

—

SW1-SW8 (J2)

WRITE (J3-4)

ETI-647 TURTLE TALK BOARD

DATA 2 DATA STATE

FUNCTION VALUE
Mute 1 0
select 1
B ROM 2 see table 4
address
C ROM 4 see table 4
address
ROM 8 0
select 1
Write 16 0

1
Command 32 0
select 1
Speech 0
select 64 1

Table 8. Using data 2. Note the following:

ACTION

speech on
speech muted

set

ready to select
write reset
write set

reset and start speech

resetonly

speech on
speech off

(a) The ROM select bit must be ready to select then set (see Table 4).

(b) The Write bit must be reset then set every time.

(c) The Speech select bit must be low during operation of the board.
(d) ROM address, Command select and Mute are abie to be used whenever needed during,

after or before speech generation.
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Command select, reset only
This is pretty simple, set the ROM select
(value 8) and command select (value 32)
lines high:
POKE W + 1,40
Get it? — 8 + 32 = 40.

We'll talk more about using the com-
mand select later.

Turn board off
There will be occasions when you need
to turn the board off. Simply set the
speech select line high:
POKE W + 1,64

We'll get around to some ‘real’ pro-
gramming shortly, First, it's time to
look at what goes on with the other
method of interfacing using J1.

Control data programming

If you're interfacing via J1 you’ll have a
system set up like that shown in Fig-
ure 9 with eight data I/O lines and three
control lines (hence ‘control data’) —

1
DATA

8
ETI-647
AD 9 e
RW 10—
DE N—

Figure 9. Interfacing via J1. Note that lines 1-8 can
be used for both input and output.

AQ, read/write and device enable (or I/O
select). These three lines control
whether you're sending data to the
Turtle Talk board — data 1 (word code)
or data 2 (SPC control), or reading data
from the board — data 3, the interrupt
or busy signal. Table 6 shows the logic.
Note the following:

(i) It is possible to tie the DE line low
so that the Turtle Talk board is on call
at all times.

tii) If the interrupt facility is not
needed then the read/write line can be
tied low setting the board such that it is
always ready to accept data.

(iii} The AO line can be any line from
your computer, or even a switch, that
can toggle J1/9 high or low as required.
Programming requirements are simple.

To write to data 1

Your simply POKE the appropriate
word code number at the board’s address:

POKE W, A

Where W = board address and A = word
code number from the appropriate word
list. To select the appropriate word list
(ROM pair), you write to data 2.

84 — October 1982 ETI

To write to data 2
For this, you look at Table 8 and POKE
the appropriate value at the data 2
address: )
POKEW + 1,V
Where W = board address and V = value
of data 2 function (see Table 8). You can
initiate speech, turn the mute on and
off, operate the command select etc, as
previously explained. In general terms,
this is what you do:
POKE W + 1, 8. . .initiate speech
POKE W + 1, (16 + 2B)
Where B = ROM pair number as follows:
0 = IC2-3 (word list 1)
1 = IC4-5 (word list 2)
2 = IC6-7 (word list 3)
3 = IC8-9 (word list 4)

To use data 3

You look to see if the data being sent
back to the computer is less than 255:

100 IF PEEK (R)< 255 THEN 100

Where R = read address of Turtle Talk
board. The board will return 127 if it is
in the process of talking and 255 if it has
finished talkipg and while it is silent.

Say a word

A complete program to cause a word to
be generated would look something like
this:

10 W = XXXXX : REM XXXXX =

BOARD ADD. _
20POKEW, 78 : REM 78 = “DOLLAR”
30 POKE W + 1, 8 : REM ready board
40 POKE W + 1, 16 : REM initiates

Command modes ‘

The ETI-647 Turtle Talk board provides
the programmer with the facility to
use the CMS (Command Mode Select)
function of the Digitalker system. The
facility provides the ability to reset
the speech processor, hence stopping
whatever speech was occuring. The pro-
grammer can then either start a new
utterance immediately, thereby gener-
ating a new word by compounding words
and parts of words or just cease further
utterance, generating a new word from
part of an existing word. e.g:

COMMA .
POUND
or COMPOUND

AMPERE
= AMP

When a second word is programmed
after using the command selection, a
new word is formed by the ‘phoneme
reconstruction’ method or by using the
first word part as a prefix. For example:

HAVE
VOLT
SS
PETER
= HOLSTER

When using the Command Mode Sel-
ection function the ROM select line must
be held high. In BASIC, the instructions
for CMS on and CMS off are like this:

For convenience, if CMS is on, we say

speech fromROMO that the command mode is on. >
To page 88

(a) with CMS off

POKE WJ, 74 —“COMMA”

POKEW + 1,8 — CMS off, initiate speech
POKEW + 1, 16 —ROMpair0 %

FORT =1TOTT: NEXTT — adjust TT for “COMM”

POKE W, 123 — “POUND”

POKEW + 1,8 — CMS off, initiate speech
POKEW + 1, 16 — ROM pair 0

(b) with CMS on

{

POKE W, 74 —“COMMA”

POKEW + 1,8 — CMS off, initiate speech
POKEW + 1, 16 — ROM pair 0

FORT =1TOTT: NEXTT — adjust TT for “COMM”

POKE W + 1,40 — CMS on, ROM select on

POKE W + 1, 123 —“POUND”




ZX80-81 16K RAM PACK ONLY $98.00

SICK OF GAMES?? NOW DO SOMETHING WITH YOUR ZX
PORT CARD: 8 input 8 output: $38.50 STe——

With simple Peek-Poke BASIC instructions, control, leds, relays, displays. our new peripheral
cards, the ETI 647 Speech Synthesiser (see page 81 this issue) and MUCH MORE! Just plug in
the back of your ZX and it's ready to go. Supplied complete with 10 pages packed with application
programs and data. The Port Card operates alone on the 1K ZX or simultaneously with extra Ram
and/or Printer via built in expansion plug.

NEW: Available now! These cards operate with our (or any
8 bit Port Card.
MUSIC GENERATOR: $68.00 s

Monophonic, with programmable notes, note duration. vibrato, glide and Envelope shaping A
Wide tone vanation from triangie o sine ‘wave and easy 1o programme i S

ANALOGUE TO DIGITAL CONVERTER: 8 bit resolution A sg=
$39.00 CON

Convert your ZX into a datalogger or digital voitmeter NCKE

DIGITAL TO ANALOGUE CONVERTER: 8 bit resolution ~OLD CO J ; OB 2 A
32.00

gonlrol Faders, Light Dimmers, Music Synthesiser and other Analogue circults ZX81 STAR TREK $10

ALL HARDWARE RUNS ON 2X80 4K or 8K ROM and ZX81. with or without extra RAM and/or Requires 8K RAM )
printer (state which). All products guaranteed and supplied ready to go. with comprehensive Supplied on cassette with listing.

application data and software.
Send S.A.E. for free information. Mail -order oniy, add $1 P&P

T. J. PERIPHERALS 9/140-148 Crimea Rd., Marsfield, NSW 2122 41 Olympic Ave.. Cheltenham. Vic. 3192
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piEzo ELecTRIC cRysTA,s  AND STILL ON TOP ,
gontractors tg Federal and State QLD: Fred Hoe & Sons P/L, 246 Evans
overnment Departments. Rd., Salisbury North, Brisbane.
REPRESENTATIVES: (07) 277 4311. c RYSTAL U N ITS
NSW: Master Communications, WA: Westest Electronics, 71 Jean St.,
27 Woodville Rd.. Gragville N.S.W. Hamilton Hill 6161 (Mail Only) o Decade Counting Units to 1 Hz.
g02) 682 5044, 09) 337 6393. o Wide Band Amplifier for your counter,

A: R.W. Electronics, 51 Woodville Ave., AS: Dilmond Industries, PO Box 219, 1MV sensitivity, band width
Riddleton S.A. (08) 464 571. Bellerive, Hobart. (002) 47 9077. 1-250 MHz.

Send SAE for new catalogue or quote for your requirements.

® Uses 2114 1Kx4 RAMs
® Fully Buffered

® Two 8K Switch Addressable Blocks
® PCB Plated through. resist both sides
® Complete documentation

$79 PCB only
$99 PCB plus support ICs kit

$189 Full kit with Low Power
300ns RAMs

$4 Delivery. (add 17%% if Sales Tax applicable) L ikl Yiims

Pennywise Peripherals 96 Camberwell Road, Hawthorn East, Vic. 3123.
B P yprsw—py PO Box 398, Camberwell, Vic. 3124, (03) 82 2389
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“Why buy just avideo game when you can get
a full colour computer for this price”’

A computer like this would have been science
fiction a few years ago. Now it's a reality. It's
the Commodore VIC-20, a full-fledged, expand-
able colour computer that costs little more than
video games.

Everybody loves video games and the VIC-20
has some of the best. But the Commodore
VIC-20 can also help the kids with their home-
work and mum with her budgeting. Dad can
even take the light, portable VIC-20 to the office
for financial and business applications.

And Commodore has many more applications
on the way.

With Full Capability For:

® Education programs

® Recreational programs

® Personal computing

® Includes Microsoft, PET BASIC

® F'ull-size typewriter-style keyboard
® Easy to follow instruction manual
® Memory expansion to 32K RAM

® Connects to any TV set
@66 graphic characters
@ 25K total memory
@4 sound generatort
@16 colours

The computer for everyone.

The VIC-20 is the friendliest way we know to learn
computing. It has a full computer keyboard even a small
child can operate.

It plays music, has exciting graphics and lets you
create pictures. It even tells you when you’ve made a
mistake and how to correct it. The VIC-20 can take your
children from pre-school through post-graduate studies.

Why get just another game that could end up in the
closet? Get an honest-to-goodness computer for just $399.
Get the Commodore VIC-20.

Learn more about Commodore, the micro-computer you
can depend on. Call or write for the name and location of
your Commodore dealer nearest you.

The Commodore Information Centre,
3 Campbell St., Artarmon NSW 2064. Phone: 437 6296.

r commodore

COMPUTER
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Nrrsoftware srom MiICrO-
Educational

AUSTRALIA'S LEADING APPLE MAIL ORDER SUPPLIER SINCE 1979

Q: Why do one in five Australian Apple owners buy software and peripherals
from Micro-Educational?

A: We offer (1) wide range (2) quality products (3) fast delivery (4) expert advice
(5) money-back warranty (6) personal service (7) value for money (8) convenient
ordering by Phone, Bankcard or Mail.
If you are an Apple owner why not join our thousands of satisfied mail and phone-order
clients. Write or phone now for our free 20 page catalogue, (We carry over 320 products for the
Apple) and we will send you a free copy of SOFTALK, the US magazine

BEST SELLERS
2 @ B

|==
BUSINESS SIMULATIONS WORD PROCESSING
VISICALC. The world’s top-selling & ADVENTURES SANDY'S WORD PROCESSOR
modelling spreadsheet $375 FLIGHT SIMULATOR Great value at $175
VlslSCHEDULE Critical path The original and best $3995 ZARDAX Top At $295
analysis of complex jobs. Includes TIME ZONE (HIRES 5)
costing,  time-slip, reschedtg;ggé The ultimate adventure on 4 EDUCATION
etc. - i
double-sided disks $120.00
VERSAFORM. Flexible forms data WIZARDR'Y M.LT. LOGO Just released.
base generator. Covers invoicing, Top-selling 3.0 Surdgeans Includes 2 manuals _ $230
receipts, orders, delivery dockets, and dragons $57.50 CARTELS & CUT_THROATb
statements, etc. User designed. $440 HIRES GOLF $32.95 Excellent economics ———
PFS. Top-selling, easy-to-use card- MONOLOPY $34.95 simulation :
index system. Retrieve on any CASINO $45.95 F 4
criterion or combination. Sophis- CASTLE WOLFENSTEIN $32.95 SPECIAL e
ticated reporting. $150 NAPOLEONS CAMPAIGNS $69.00 s oo A " »
*T ﬂ POOL 1.5 $39.95 GRAPHICS
SARGON CHESS $39.95
MP GRAPHICS
GAMES SOUTHERN COMMAND  $44.95 COSYS"TEET,\E $78.50
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speech synthesiser

Mute

Using the mute you can select parts of
words other than at the start of a word.
The Command Mode selection allows
the programmer to détermine what
length of the start of a word is spoken.
When this is used in conjunction with
the mute control, any part of a word,
from someplace in the word to the end of
the word, can be selected. There is no
other system available for general use
with these features associated with set
vocabularies.

With synthesisers employing
phoneme reconstruction techniques, the
programmer soon finds that a wide
knowledge of linguistics is required
before any progress can be made.
Phonemes, by definition, are part of
words which are perceived as discreet
units.

Quite different sounds are often
perceived as being identical when
spoken within a word and therefore con-
stitute a single perception called a
phoneme. This can be demonstrated
quite dramatically by editing spoken
words from tape recordings to isolate
parts of the words.

To construct a word from another
word using the mute control you need
know nothing about phonemes, linguist-
ics or articulation. Simply select the
particular sound by vocalising the word
you want, then look for a word in the

ROM EXPANSION

The ETI-647 Turtle Talk Speech Syn-
thesiser employs a method of speech
generation which utilises whole words
from a vocabulary list stored In pairs of
ROMs. To expand the vocabulary it is
only a matter of purchasing further
ROMs. The Turtle Talk board has
provision for expansion to a total of
eight ROMs, that is — four word lists
giving a vocabulary of around 5§50
words plus prefixes, suffixes, tones
and silences. The klits are supplied
with the ‘standard vocabulary’ ROMs
(Master Word List, Table 1, Part 1)
which includes all the letters of the
alphabet and all the numbers needed
to form any finite set of numbers.
Having this vocabulary allows all
words which are not on the list, to at
least be speit out.

National Semiconductor also have
avallable ROMs containing vocabu-
laries of foreilgn languages — German,
French, ltalian, etc. Associated with
this large potentlal vocabulary, is the
Turtle Talk's special power saving
circuitry to cut down heating and
power consumption by chopping the
supply to the ROMs when they are not
being used.
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vocabulary having that sound.

The method of actually constructing
the word is then quite simple. Suppose a
word is represented by a rectangle:

»

r<’|'S’l !

The speech synthesiser will take time,
Tt, to say the word. To mute a period, Ts,
at the start of the word, first generate a
time delay with a simple FOR-NEXT
loop:

FORT =1TOTT: NEXTT
The variable TT is adjusted until Ts is of
the right length. The mute is operated
by setting the Mute Select function in
data 2 high, like this:

POKEW + 1,1
After the required time you need to turn
the mute off again, like this:

POKEW +1,0
Now, the normal instructions for in-
itiating a word are:

POKE W, A: REM A=WORD NO.
POKEW + 1,8

POKE W + 1,16 + (2*B):

REM B=ROM PAIR

With the mute control you can initiate
a word but keep it silent like this:
POKE W, A
POKEW + 1,8
POKEW + 1,16 + (2*B) + 1: REM +1

SETS MUTE

The mute can be on for whatever time
is required by the use of a FOR-NEXT
loop. To remove the mute during the
processing of a word you simply write
the last line again, less the + 1. Hence, a
complete program would look like this:
POKE W, A
POKEW + 1,8
POKEW + 1,17
FORT =1TOTT: NEXTT
POKE W + 1, 16

For A = 0 and TT = 500, the above
program will isolate the word “talker”
from “This is Digitalker” in the master
word list (ROM pair 0).

When the Command select is turned
on, the speech processor is reset, thus
ending the word sharply. This facility
can be used with the mute control to
isolate the central part of a word out of
the total time normally taken to speak
the word, call this time Tt (as before),

you need to vocalise only a central por-
tion, call this Tv, muting the first part,
call this Ts(as before),and cutting the
end portion with the Command select
(CMS). If the word is again represented
by a rectangle, the sequence of events
becomes clear from this diagram:
l

% .

H—TS ->0<—— TV —l
MUTE ON MUTE OFF

-

COMMAND MODE
SELECTED

Where Tt = total time of original word
Ts = period at start
Tv = period of vocalisation
A program to perform this operation
looks like this:
M=1
POKE W, A
POKEW + 1,8
POKEW + 1,16 + (2*B) + M
FORT =1TOT1:NEXTT1:
REM T1SELECTS Ts
M = 0: REM MUTE OFF
POKE W + 1,16 + (2*B) + M
FORT =1TOT2:NEXTT2:
REM T2 SELECTS Tv
POKE W + 1,40: REM COMMAND
MODE SELECTED
If a word is required to follow the
selected part of the word in this pro-
gram, the Command select is left off.
Like this:
M=1
POKE W, Al1: REM Al = CODE
FOR 1ST WORD
POKEW + 1,8
POKE W + 1,16 + (2*B1) + M :
REM B1 IS CODE FOR 1ST WORD’S
ROM PAIR
FORT =1TOT1:NEXTT
M=0
POKEW + 1,16 + (2*B1) + M
FORT =1TOT2:NEXTT
POKE W, A2: REM A2 = CODE FOR
2ND WORD
POKEW + 1,8
POKE W + 1,16 + (2*B2) + M :
REM B2 IS CODE FOR 2ND WORD’S
ROM PAIR

With a little practice and imagination,
you’ll soon have your ETI-647 Turtle
Talk Synthesiser saying all manner of
things! (At this point, we would like
readers to know that we take no
responsibility for what any constructor’s
project mightsay ... —Ed.)
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A COUPLE OF DEMONSTRATION PROGRAMS

These programs were written for a Tasman Turtle Robot fitted with a General
Purpose Interface board and a Turtle Talk board, Interfaced to an Apple Il vja
slot 2. In this configuration, the robot has address W (where W = - 16224) and
the speech synthesiser addresses become W +.2 and W + 3.

JLOAD COUNT TO 180
L1sT

1 W= - 16224

2 DEF FN DD(X) = INT (X 7 1@)

3 TL = 600

4 PRINT 1

100 FOR 1 = 1 TO 1230 GOSUB 209: NEXT : END
200 1F 1 = @ THEN WD = 31: GOSUB 1990  GOTO 23¢
210 IF 1 ¢ 21 THEN WD = I' GOSUB 1200 OTO 230

220 IF 1 < t0@ THEN WD = INT ¢1 / 18) + 18° GOSUB 1800

) THEN WD = C1 7/ 10 - INT <1 / 12)) ¥ 10° GOSUE 1008

250 FOR T =1 TO TL: NEXT : RETURN

1000 IF PEEK (W + 3) < 253 THEN 1022

1885 IF 1 ¢ > J FHEN PRINT 1

1210 POKE W + 2,WD: POKE W + 3,8 POKE W + 3,16
1015 J = 1

1820 RETURN

JLORD TO SAY R SENTENCE
JLIST

10 # = - 16224° REM TURTLE IN SLOT 2 OF AFPLE

20 RERD A,B

25 IF A = D THEN END

38 POKE W + 2,8

49 FOKE U + 3.8

59 POKE W + 3,16 + €2 % B’

IF NOT FH DDCI

68 IF FEEK (i + 3 255 THEN 60
70 SOTO 2@
192 DATR  65,9,65.0,66,0,71,0,18,0 119,6,96,0,132,1,61,0,126,1,87,1.,116,

1,71,0,26,1,78,,129,9,61,0,128.1,
110 DATR 9,8

IL0RD YOLABULARY
LIsT

5 PRINT A

18 W= - 16224

20 FOKE W + 2,R

30 POKE W + 3,3

49 POKE W + 3,16 » (B x 2)

45 IF FEEK (W + 3) ¢ 255 THEN 45
S0R =R+ 1

52 IFC=1AHD A= 131 THEN EHD
55 IF A =143 THEN 6 = 1:A = 8:C = 1
60 FRINT A, "

70 GOTO 20

3.0AD TRLKING <EY BOARY
st

REM TALKING KEYBOARD BY ALLAN BRANCH 1982
S = - 16224
6 CALL - 336
g T A%
15 = 1%
20 A= C (A8
26 IF (64 < £) AND (X ¢ 91) THEN 100
40 IF (48 < X) AND (X ¢ 58) THEN 289
59 IF X = 32 THEN X = 1327 G270 188
69 1IF X = 13 TH
33 GO0 16
190 X = X =33
1058 PRINT RS
110 POKE W + 2,X
120 POKE W » 3,2
130 FOKE W + 3.1€
143 GATO 18
200 K = X - 48
216 50T0 193

ILORD SPELL
st
S T1= 130
18 W = - 16224
s il e T, S 8.8It Binary
= "COMPLETE" =
22 AS(3) = "HELP":C(3) = S8 Word sv::m;;n
23 PEC4) = "NEXT":((4) = 76 we =
(6 S SBLLEL o) = U ABORT 00000000
45 FORK=1T0S
60 GOSUB 220 ADD 00000001
70 POKE W + 2,60K) ADJUST 00000010
80 FOKE W + 3.8 ALARM 00000011
98 POKE W + 3,18 ALERT 00000100
109 INPUT B3 ALL 00000101
110 IF BS = AsC(K) THEN 300 ASK 00000110
- i by ASSISTANCE 00000111
155 MEXT K ATTENTION 00001000
169 END BRAKE 00001001
200 POKE W + 2,133 BUTTON 00001010
219 POKE W + 3,8 BUY 00001011
ggg :%'ETM ’13?6671 NEXT T cast BEOEI UL
540 POKE W + 2,43 CAUTION: 00001101
253 POKE il » 3.8 CHANGE 00001110
260 FOKE W + 3,16 CIRCUIT 00001111
270 IF PEEK (W + 3) < 253 THEN 278 CLEAR 00010000
282 RETURN CLOSE 00010001
o Bl ¥ i COMPLETE 00010010
Sk CONNECT 00010011
@ POKE W + 3,18
50 17 eeex (i e 3 < 295 THEN 20 CONTINUE 0/ 0N 100
349 GOTO 1%@ COPY 00010101
400 POKE W + 2,61 CORRECT 00010110
410 FPOKE & + 3.8 DATE 00010111
420 POKE W + 3,18 DAY 00011000
430 IF PEEK (W + 3) ¢ 255 THEN 430 DECREASE SR
2;2 E.g,*,é : % g:ém DEPOSIT 00011010
460 POKE W + 3,16 DIAL 00011011
470 IF PEEK CW + 3) < 255 THEN 47@ DIVIDE 00011100
460 POKE W + 2,58 DOOR 00011101
490 POKE U + 3,8 EAST 00011110
500 POKE W + 3,16 ED (NOTE 1) 00011111
510 IF PEEK (W + 3) < 235 THEN 519 ED (NOTE 1) 00100000
R ED (NOTE 1) 00100001
ool ED(NOTE 1) 00100010
oy EMERGENCY 00100011
10 W = - 16224' REM TURTLE IN SLOT 2 OF APPLE END 00100100
28 READ A.8 o 10/ Nk
25 IF A = 0 THEN END ENTER
30 POKE W + 2.8 ENTRY 00100110
49 POKE W + 3.8 ER 00100111
5@ POKE W + 3,16 + (2 % B) EVACUATE 001010Q0
60 IF PEEK (W + 3) < 255 THEN 6@ EXIT 00101001
» nggazana?sx?uzeasa il PRI S
100 ,8,76,1,73,1,2,0,86.0,
110 DATA 0.8 FAILURE 00101011

WORD LIST 2
8-8it Binary 8-Bit Binary
Word Address word Address

Sw8  Swi SW8 Swi

| — | (s e, |
FARAD 00101100 | pgR 01011000
FAST 00101101 | pco 01011001
FASTER 00101110 | pLACE 01011010
FIFTH 0010111 PRESS 01011011
FIRE 00110000 | PRESSURE 01011100
FIRST 00110001 | QUARTER 01011101
FLOOR 00110010 | RANGE 01011110
FORWARD 00110011 REACH 010111111
FRAOM 00110100 | RECEIVE 01100000
GAS 00110101 | RECORD 01100001
GET 00110110 | REPLACE 01100010
GOING 00110111 | REVERSE 01100011
HALF 00111000 | ROOM 01100100
HELLO 00111001 | SAFE 01100101
HELP 00111010 | SECURE 01100110
HERTZ 00111011 | SELECT 01100111
HOLD 00111100 | SeND 01101000
INCORRECT 00111101 | SERVICE 01101001
INCREASE 00111110 | gipE 01101010
INTRUDER 00111111 | g ow 01101011
JusT 01000000 | SLOWER 01101100
KEY 01000001 | sMOKE 01101101
LEVEL 01000010 | souUTH 01101110
LOAD 01000011 | STATION 01101111
LOCK 01000100 | swiTCH 01110000
MEG 01000101 SYSTEM 01110001
MEGA 01000110 | TEST 01110010
MICRO 01000111 | T (NOTE 2} 01110011
MORE 01001000 | THANK 01110100
MOVE 01001001 | THIRD 01110101
NANO 01001010 | THiS 01110110
NEED 01001011 | TOTAL ¢1110111
NEXT 01001100 | TURN 01111000
NO 01001101 | yse 01111001
NORMAL 01001110 | yTH(NOTE3) 01111010
NORTH 01001111 | WAITING 0111101
NOT 01010000 | WARNING 01111100
NOTICE 01010007 | wATER 01111101
OHMS 01010010 | wesT 01111110
ONWARD 01010011 | SWITCH 01111111
OPEN 01010100 | wiNDOW 10000000
OPERATOR 01010101 | vgs 10000001
OR 01010110 | 20NE 10000010
PASS 01010111
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The MPF-1 Micro-Professor
— tool, or toy?

Jonathan Scott

Described in the brochures as “a learning tool for
hobbyists, students and microprocessor enthusiasts . . .",
the Micro-Professor is a new concept in computer or
microprocessor products. Is it a tool, as the makers claim,

or a toy?

THE MPF-1 Micro-Professor, manu-
factured by Muititech Industrial Corp-
oration, is a Z80-based microcomputer
system which fills a need which no other
system we have yet to see or hear about
can. It is more than an ‘evaluation kit’,
but it is definitely not a ‘home’ or
personal computer in the usual sense. It
is a most marvellous device for actually
teaching someone what a microproces-
sor is and how to use it. One emerges
from a relationship with this little
fellow with familiarity and skill enough
to tackle the design of a microprocessor-
based appliance, scientific instrument
oreven a pinball machine. These are the
fundamental commercial uses of micro-
processors, where the dgsigner must
have close contact with hardware, soft-
ware and layout of the system. In these
areas the MPF-1 will support a student
in the processes of acquiring familiarity
and technique. The MPF-1 is neither
a games-player nor a computer for a
serious computational task. If you want
to play games go buy a VIC-20 or some
such, and if you need to do serious cal-
culations, go buy an HP. The MPF-1 can
be fun, but only in the way that learning
can be a pleasurable challenge for its
own sake. If you seriously intend to
expand your commercial ability in the
digital area, or if you like to get at the
roots of microprocessing, rather than
fool about in pure software, this is prob-
ably the best system we have ever seen
for you. Having now discharged my
duty to ward off the games players and
the heavy number crunchers, let me
proceed to describe this fascinating
system.
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The basic board

The MPF-1 itself comes as a single
pc board about 150 x 220 mm. This is
powered by a plugpack and sportsa 9x 4
keyboard and a six-character 7-segment
display. A cassette interface, a speaker
and two separate indicator LEDs are
provided. There is an area for user hard-
ware expansion which would support
about half a dozen 16-pin chips. There
are four IC sockets unoccupied on the
board. Two multipin connectors are
mounted on the left side of the board.
The keyboard is labelled with the
monitor commands, and is also designed
to accept overlays with new key desig-
nations, rather like an HP41. It has a
nice feel and the keys are spaced quite
comfortably. It is supplied with three
books — The User’s Manual, an Experi-
ment Manual and the Monitor Source
Listing.

Before going on to discuss the beastie,
let me list all the options which we
received along with the MPF-1 itself.
The four empty sockets were filled with
a CTC (Counter-Timer-Chip), a peri-
pheral interface adaptor (PIA), which
used the second connector on the pc
board, an EPROM of BASIC, and further
RAM or EPROM which could be used as
desired. Chained on to the first connector
we had the EPROM programmer option
(EPB-MPF), a separate board half the
size of the first, also powered by another
plugpack. From this we chained the
SSB-MPF speech synthesiser — same
size, same power arrangement. Beyond
this was the PRT-MPF printer, which
carried more software in EPROM, and

room for expansion. The speech synthe-
siser had room for further vocabulary,
with which we were not supplied. This
space could also presumably support
RAM or whatever you wanted. Two of
the added boards could be housed with
the MPF-1 in its book-like mounting
arrangement, though this turns out to
be not very useful. Each additional
board came with a small booklet, as did
the BASIC EPROM.

The MPF-1 is very well built, in hard-
ware terms. The pc board is good quality
and has the component labels screened
onto it. The keyboard, as I have said, is
neat and has a good positive ‘feel’. The
only complaint we might level at the
makers is that the LED display does not
have an antiglare cover sufficient to
eliminate reflections from bright lamps
or to maintain contrast in a very light
room. The display, speaker and keyboard
are controlled by an on-board PIA, as is
the cassette interface. The interrupt
line and a reset facility are included in
the keypad, so you can get at the hard-
ware even before you add things to the
user’s addition area.

The monitor with which it is supplied
is excellent. It provides easy and
ergonomic inspection of registers and
memory, and simple alteration facility.
It permits single stepping, an important
function absent from many monitors. It
allows the setting of a breakpoint. It
also automatically calculates and stores
relative addresses, which is so useful an
enhancement for anyone practicing
hand assembly of machine level pro-
grams. Finally, it will insert, delete and
move blocks of instructions. For a



The ‘full kit & kaboodle’ Micro-Professor system. On the right, is the MPF-1, on
the left are the EPB-MPF EPROM programmer (foreground) and SSB-MPF
speech synthesiser (behind the EPROM programmer). Right at the rear is the

student who is using hand assembly
rather than an assembler program
initially, this is superbly handy. I realise
that no-one these days develops soft-
ware seriously without assembler
support, but it is nevertheless the best
way to familiarise oneself with the
inner workings of a processor. With all
the options available, the best task a
student can have on the MPF-1 is, in
any case, to write and install in EPROM
an assembler. For this grass-roots
warm-up to microprocessors the monitor
supplied is absolutely ideal. It is also
well documented and has a good reper-
toire of utility subroutines to facilitate
the user, including standard functions
from the monitor in personally developed
utility software.

The User’s Manual and Experiment
handbook are indeed comprehensive
and cover the subjects well, but there is
one serious flaw. They are, like every
manual supplied with the MPF boards,
written in ghastly English. I think they
were translated hurriedly using a
tourist’s phrasebook. True, the Sydney
agents, Emona, did supply a replace-
ment BASIC manual, which was a great
improvement over the preceeding
comedy exercise, but it still used clumsy
constructions. The original was fre-
quency incomprehensible, and the
humour wears off soon if you are trying
to extract information. For this reason, I

accommodated.

hesitate to recommend that anyone try
to learn from the MPF course if there is
not someone accessible who knows what
is going on already, and is willing to be
helpful when the task gets too hard.
The PIA and CTC integrated circuits
were supplied without any documenta-
tion, as they quite reasonably state that
the Zilog data sheets for the various ICs
are the necessary and best instructions
for using them. With the addition of
these you are ready to embark on the
jobs such as installation of custom hard-
ware on the user expansion board area.
This might mean the connection of
analogue-to-digital (A/D) converters or
position sensors, or whatever you need.
A stepper motor controller and some
sensor inputs might allow the computer
control of a toy truck or model train.

BASIC

The BASIC EPROM contains a 4K tiny
BASIC interpreter. It is supplied with a
(hopefully revised) manual. As you
might imagine, BASIC is pretty limited
when you have only a 6-digit, 7-segment
display. However, a very credible
attempt has been made to allow full
BASIC operation. You can edit and list,
albeit rather clumsily. This software is
enough to allow one to see how a machine
expands from assembly language to a
‘full high level language’, as such. This

PRT-MPF printer module. The case in which the MPF-1 arrives is ingeniously
designed so that manuals or the other boards (as shown here) can be

is the only option which I do not recom-
mend you buy with the MPF-1, and this
is purely because the MPF-1 is plainly
not a BASIC-orientated machine. For
those who suspect that they will have to
have a slight BASIC familiarity, it will
do, as one could subsequently migrate to
a proper machine solely by reading the
list of instructions available on the
machine’s operating system and the list
of functions supported by the system’s
BASIC. There is no criticism here
against Multitech’s programmers.

‘Expansion’ boards

All three expansion boards (the EPROM
programmer, the speech synthesiser
and printer) are constructed with the
same high quality as the MPF-1 host
board, and are well matched and inte-
grated with it. So much so, they merge
in the mind to become part of it, more
than peripherals.

The EPROM programmer (EPB-MPF)
has the standard zero insertion force
(ZIF) socket, and supports a range of
EPROMs, including the 2716, 2532, etc.
It is supplied with a well set-out, if not
fluent, instruction manual and a key-
pad overlay. It also comes with a plug-
pack supplying the appropriate voltages.
It allows programming and verification
of EPROMs and listing of data in the
buffer. On the whole it is a very neat and b
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Plenty of documentation is provided — as this collection of manuals evidences.

adequate assembly. All the relevant
main monitor subroutines are imple-
mented on the buffer (4K) on-board.
This RAM can, of course, be regarded as
expanding the system RAM to 6K.

The speech synthesiser board uses the
Texas Instruments chip set. This uses
the ‘linear predictive coding’ method,
and sounds just like a TI speak-and-
spell. It is supplied with plugpack and
instruction booklet. There is an EPROM
on the board which contains a speak-
the-time type of clock as a demonstra-
tion, as well as a very useful utility for
quickly getting the system working
with your software. It comes with the
ability to say the numbers ‘one, two, .
up to twenty, then by tens to fifty, etc, as
well as things like ‘good morning/after-
noon’, etc. This is, of course, exactly the
vocabulary a clock requires. More words
are listed in the booklet as being avail-
able, and expansion sockets are ready
on the pc board to accept the new chips
but we were not supplied with any
others. There seems to be insufficient
space on the board to hold all the words
available at once, which might prove
tricky as the complete vocabulary
comes in alphabetical chunks, so per-
haps you would have to either transfer
appropriate data around by using the
excellent EPROM programmer and put
all you wanted in one of your own
EPROMs, or limit yourself to what part
of the vocabulary fits in three chips.
Otherwise, you might use some of the
expansion space on the other boards to
hold the excess chips. All in all, thisis a
brilliant fun board, and provides a
perfect introduction to this method of
speech synthesis. The documentation is
OK, though takes a little getting used
to. It is clear that further vocabulary is
necessary if you don’t want to get bored
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The MPF-1 Micro-Professor, accessories and
expansion boards are marketed in Australia
by Emona Enterprises P/L, CBC Bank Building,
661 George St, Sydney 2000. (02)212-4815.
Prices are as follows (all plus tax):

MPF-1 "host’ board, with manuals $115
(plugpack $11.50)

MPF-CPK CTC and PIO chip kit $17

MPF-2KRAM, 2Kx8 6116 RAM or equiv. $12.50

MPF-2KROM, blank 2K EPROM $8

MPF-4KROM, blank 4K EPROM $12.50

EPB-MPF EPROM programmer board  $145
with manual (plugpack extra)

SSB-MPF speech synthesiser board $145
with manual (plugpack extra)

PRT-MPF printer (plugpack extra) $95

The Micro-Professor equipment is distributed in
Victoria by the Radio Parts Group, 562 Spencer
St, West Melbourne 3003. (03)329-7888.

quickly. I would have liked to see if the
further vocabulary could be manipulated
around using the other facilities. There
seems to be no reason why this could
not be achieved readily with the EPB
board.

Finally, the printer (PRT-MPF). This
is a marvellously compact unit, being
all up the same size as the other options.
It is supplied with a book and plugpack,
as are the others. It prints, albeit at less
than one line per second, up to 20 char-
acters per line on thermal paper. The
result is black on white and very read-
able. The board has space for the
addition of one further EPROM or RAM
chip, just as a method of using board
space economically. It comes supplied
with software to disassemble Z80 code

{very nicely) and to list BASIC, as it is

not of course limited to 7-segments as is
the MPF-1 display. These, as well as a
memory dump program, are contained
with the driving utility routines in the

EPROM on-board. Because of this free-
dom to print in dot matrix form rather
than the inherent hardcopy output, this
particular peripheral is very useful
indeed. In addition, sufficient documen-
tation is supplied to allow the program-
mer to get down to the very dot delivery
level, so that one can obtain a complete
hardware familiarity with this species
of printer.

Summary

As I said when I started, the MPF-1
system is fundamentally a teaching
system which exposes its designer’s
thoughts and techniques well to the
student. It is comprehensive and detailed
in its design and programming. It is also
particularly good monetary value.
Schools and other teaching institutions
can afford several of these I am sure.
While the ever popular home’ computer
plays games and BASIC is the language
that people like kids to get into, games
are not the stuff microprocessors are
practically used for in commercial sit-
uations and BASIC is a language on the
way out, I hope. Further, one printer,
one EPROM programmer and a single
speaking box can service several MPF-1
boards. Two of each mobile peripherals
would support up to a dozen MPF-1s.
This is the way schools and universities
are going to have to go, to teach micro-
processing as different from computing.

In conclusion, the MPF-1 system is a
beautifully designed specific purpose
gadget. I recommend it wholeheartedly
for the purpose for which it is intended,
but I must reiterate my warning that it
1s not general purpose and hence not to
be regarded as the basis for an expand-
able system for playing or number
crunching. In short — for the dedicated
student, not the frivolous. (1]



COMPUTER COUNTRY

Breaks the price barrier on
Hitachi “Peach” Equipment
FOR OUR INTERSTATE CUSTOMERS ONLY

COMPUTER
REC. RETAIL COUNTRY
EX. EX.
ITEM TAX TAX

Hitachi Microcomputer 24K, ROM, 32K, RAM,
Microcoft Level 3 Basic $1495 $1,199

Hi-Resolution Colour Screen $1,149 $950
M.P.1. Disk Drive (includes cable) $537 $475
Disk Drive Controller Card $175 $150
Green Phosphorus Monitor $370 $250
Star Dot Matrix Printer $565 $499
16K RAM Card $139 $120
Light Pen $320 $280

Dual Double Density Double Sided Disk Drive
Unit with Controller (1.5 Megabyte capacity) $2,005 $1,700

These prices do not include sales tax, add 20% if applicable. Sale prices are
effective till 31st October or until prior sale of existing stock.

Service on the “Peach” is available nationwide through the Peach network of
dealers.

Terms are cheques with orders. Freight is collect. For schools and government
departments who require terms. Please add 2% service charge for 7 days nett
with official purchase order.

COME TO

COMPUTER COUNTRY

(NATIONWIDE) PTY L1ID
338 Queen Street, Melbourne Vic. 3000
Telephone: (03) 329 7533




THE MOST POWERFUL COMPLETE SINGLE BOARD COMPUTER

FOR THE S100 BUS IS NOW AVAILABLE IN AUSTRALIA

A complete Single S100 board computer, upgradeable to support multi processor

networks, multi tasking and hard drives.

SYSTEMASTER

The Next Logical Step

Teletek FDC-1, The First Step
A CPU, floppy disc controller
and 1/0 all on one board.
Until SYSTEMASTER® the
most powerful IEEE-S-100 board
on the market.

Teletek SBC-1, The Second Step
A board desngned for use in high perfor-
mance, multiprocessing systems. SBC-I
combines its own CPU,serial and parallel
ports, 128K of segmented memory and FIFQO.

SYSTEMASTER®, The Next Logical Step
Teletek’s newest product — a breakthrough i in $-100
board design. SYSTEMASTER® is a complete system.
No other boards are required. It doesn’t even require
a bus!

But, when used with an $-100 bus, SYSTEMASTER®
has even more capabilities. You can readily expand
to multi-user or multi-processor systems using
SYSTEMASTER® as the master board.

TELETEK

"'5’;!‘/

BEST OF ALL!!! —
PRICE ONLY $195.00 + tax

SYSTEMASTER® Features:
+ Floppy controller: controls mini and/or
maxi drives; variable independently-
adjustable pre-write compensation.
= CPU: 4MHz Z80A
» Two RS-232C ports.
+ Two full parallel ports.
* 64K bank-selectable memory
variable from 32K to 60K.
Remaining memory is fixed at top of
,-. 64K address space.
> DMA: allows transparent data transfer to
floppy disks and other devices without
CPU wait states.
+ Relocatable EPROM/ROM/PROM: 2K, 4K or 8K
with deselect capability.
+ Real-time clock.
+ Operating systems available: Digital Research
+ Parallel ports may be connected to Teletek’s PSC
board for RS-422 capability.

IT’S AVAILABLE NOW!

-
'y

AS A BARE BOARD.

DEALER INQUIRIES:

AUTHORISED DEALERS:

P.O.BOX 72 Q.T. COMPUTER SYSTEMS (AUST) PTY LTD
CROYDON PARK 41 Sydney St, Marrickville NSW 2204. PH: (02)519 2680
NSW 2133 ABACUS COMPUTERS — MELBOURNE.

32K BYTES FOR THE 2X81

fg SPECIAL RAM PACK This board uses Dynamic RAM chips for lower cost

FOR THE ZX81

and lower power consumption.

Simply plugs into the ZX81 expansion port offering
32K bytes for Basic programs and data handling.
No extra PSU required. AMAZING!!!

Extra memory to help you build up your ZX81 into
a powerful mlcroprocesser system at an affordable price.
Compare the price with other RAM PACKS available
on the market!!!

SEND ORDER TO:
VENDALE PTY. LTD., Dept. T7, P.0. Box 456, Glen Waverley,

VICTORIA 3150.

36 Plymouth St.,
PRICE FOR 32K RAM PACK (RP32) Glen Waverley VEN DALE
ONLY: $165.00 incl. p&p (Australia) VEN (03)232 0444,




660 SOFTWARE

The '660 Program Potpourri has had to be held
over due to lack of space, but here’s a couple
of good programs to keep you amused In the
meantime. Both are listed in compact form,

WIPEOUT 660 STYLE

W.F. Kreykes
St. Albans, Vic.

This s not a remake of ‘One-handed Pong' as
published in the April ‘82 ET|. Firstly, this program
is in colour and will absorb the player for much
longer. Sound effects are included. You'll need to
have installed the colour components and have
3K of memory on your '660.

You start the game with 200 dots and a large
bat. A ball moves around the screen and the
object is to position your bat so that the ball

showlng program code only. We'll leave it to
you to disassemble them and find out how
they work.

out of dots. The game restarts automatically after
ending and the highest score to beat is displayed
on-screen.

Use the following keys to control the bat:

KEY A — LEFT

KEY D — RIGHT
The bat does not go off-screen at extreme left or
right travel.

If you want a monochrome game (or white on
blue background), change 2822 at 0600 to O0OFF
then type in the program from 0600 to 07AC and
disregard the rest {(and for this you only need 1K of
memory). Here are the colour setups:

TRADITIONAL
SPACE INVADERS

Master P. Easdown
Kew, Vic.

Every computer must have a version of the
traditional arcade game of ‘Space Invaders’. This
one has the familiar row of invading characters
marching across and down the screen dropping
missiles on you and which you fire at from behind
shieids at the bottom of the screen. This is a
monochrome program and requires only 1K of
memory. Sound effects are Included.

Four invaders march across and down the
screen, firing at you at random Intervals. Your
cannon is located at the bottom of the screen, just
above which are four shields which help protect
you from the invaders’ bombs. The bombs drop-
ped by the invaders and your cannon shots are

bounces from it, and in doing so, wipes out as 00600 2822: calls colour routines. Set to single pixels on lh? screen.
many dots as possible. For this, you score points. 00FF for mono. Cannon control is as follows:
If the ball moves toward you and you don't getthe 0822 07F7: sets background to black. KEY 4 LEFT
bat under it, the ball goes off screen. Your pro- For blue set to 00FF KEY 5 FIRE
gressive score is then displayed and you get 0824 07B8: initlates colour operation KEY 6 RIGHT
another ball. You startthe game with 15balls. You 0828 6007: white — number of hits The game can end in two ways: one is, if you get
get a bonus of one extra ball if 10 dots are wiped ~ 082C 6006: pale blue — first divider shot, the other is if the invaders get so low that itis
out with one ball. If you wipe out at least 20 dots 0830 6003: violet — highest score 1o beat impossible for you to shoot them — le: you've
with one ball you get a bonus of three extra balls. 0836 6004: green — progressive score been invaded!
When you have wiped out a total of 100 dots, the ~ 083C 6005: yellow — third divider When the game ends, your score is shown on
bat size automatically decreases 25% — making 0840 6001: red — number of balls left the screen.
the game from that point on a little harder! The  0844-085C colours the dots but jumps colour black Save this program on tape and save yourself a
game ends when you either run out of ballsor run ~ 085A 6001: red — bat fortune!
WIPEOUT '660 STYLE SPACE INVADERS PROGRAM

0600 2822 6000 2798 OOEO 6COA 6DOO ATA6 DCDs | %600 - 6100 6202 6C00 6BOO 708 - OCEO 6410 ATFC  FD33
0610 6C1E DCD6 6C32 DCD6 ATA4 6D0O6 1620 A6BS 608 - €530 6629 6DO0 6004 710 - F265 FO29 D345 7304
e G B b 1l o .

161E 60FE A P ] I %, 1010 387C
0640 D[831 670F 6D00 279C 6600 2758 632C 6B3E | ©'8 - DoE8 2606 A724 D368 72; n;::s SLOZO ; m-;
0650 8B82 4700 1760 FFOA 4FOA 1660 3POD 1656 | 620 - 8h10 8920 2762 Dig8 726 - 367C 7800 3CTE ‘
0660 2744 6D00 2758 T7FF 2758 A6D2 DB31 65FF 628 - 2744 TAOA 2762 DA98 T30 - €300 0000 387C  DEFE
0670 C401 3401 64FF ATAS 6CO0 6EOL EEA1 1690 630 - 2744 7TAOA 2762 Dag8 738 - 2844 8260 3B7C  DEFE
0680 6EOD EEQE 169C 4832 169C D891 7C02 1698 | 0 .00 7004 o762 a9 740 - 2844 2800 CCO3 4001
0690 4800 169C 891 7CFE 88C4 D891 4F01 1704 i 748 - 2688 OCEE T8FD  AT70
06A0 4BCO 6401 4B3E 64FF 4306 6501 432E 1712 | 640 - CCO3 o1 2688 4724 "
06BO A6L2 DB31 8P44 8354 DB31 3F01 1676 432E 648 — 6EO4 D568 EBA1 TSFE 750 - D788  6B10  FB15  FBOT
06CO 1704 FBOO 6402 FA18 TLO1 4D0& 2750 4D14 650 - 6EO5 EEA1 26AE 6BO6 798 - 3B0O 1756 D788  AT24
S 2 Eme 190 Faogey BUCHICR rohERRE B | Bovr =i e ps SRS RETRSER BSR40

E 1 64 1 :
p = 68 - OOEE 4734 OCEE 7001
1 46D2 DE31 CA01 3401 64FF C501 3501 | 660- 8920 2162 Dig 7aoh 7

e S— il 668 - 2762 DA9S TAOA 2762 770 - 4002 6000 1620 4299
0700 6SFP 1676 F900 6A03 FA18 A6D2 DB31 T3FF 670 - DA98 TLOA 2762 Dag98 778 - FB1A E0 0775 OOFF
0710 166A A6D2 2B31 2714 164C 272A 2388 8'6,?(4) 678 - 7101 3118 176E 7203 780 - 6B10  FBOO FB18  7BO1
0720 6E23 8060 6A00 ATAD FO33 F265 4 1 - EE 1782 OCFF
0730 F029 273A F129 273A P229 DEA5 7EO5 OOEE | ©° - 6100 4220 1708 1768 788 - 4815 00
0740 3100 1734 3200 1738 OOEE 6E0O0 80D0 1724 688 ~ 83A0 8490 7407 AT24
0750 2758 3DOA 7701 7701 6E38 8070 1724 2714 690 - 7401 D341 4FO1  16E2
0770 A7AS D:91 T7A08 3240 1772 6703 F715 FT707 610 -~ 4429 1708 OOFF 68O
0780 TFAOO FA18 3700 177F A6D2 DAS91 TAFF 3A00
0790 1774 1606 279C 8060 ATAC FO55 ATAC F0O65 6A8 - F900 FB18 OCEE 2780
O7A0 6EOF 1724 BAAA 60F0 FOFO 6000 0000 0000 6BO - OOFF OOFF 8750 8860
07BO A7AD F255 07C8 OOEE F839 AF96 BFEF F82C 688 - T6F8 4724 T8FF DB
07CO 5F62 2FF8 205F 62D4 F807 BEF8 ADAE EET2 6C0 - 4501 16CC D781 4800
07D0 FAO7 BFFO FAO7 SE1E Fog;\; J]FFE ggg% gg?lf 6C8 - OCEE 168C 16EE  A720
O7E0O F80C 7C0O0 BDF8 80F4 AF (o{0]¢} ) 600 = 274C 7001 OOEE  7TOOF
O7F0 ADEL 9F5D 63E2 D4ES 61D4 6FO1 6100 27EO 606 = 2oBb. TEEK WRDT - @Bib
0800 7101 3108 {17FE 7201 7FFF 3FO0 17FC OOEE 6E0 - OOEE 6B22 8C40 8HCS
0810 6200 6PO3 27BO 7201 TFFF 3F00 1814 7101 6E8 - 3FO1 1708 16A4  6B18
0823 OOEE O7F7 07Bg 2180 62(1)3 Zglg 2882 gglg 6F0 - 880 8BC5 3FO1  16A6
083 6003 2810 281 004 2 2 _
0840 6007 2810 6203 6007 27TFA TOFF 4213 1856 | 70 - D181 em0 FRoo Foi
0850 3000 1848 1846 6FO4 27FC 6001 17FA 700 - TBFF  4B10  16D0  16FC

ETI October 1982 — 95



3% OFF ALL DISKETTES

WE BELIEVE THE OFFICE DATA ,Af{’r(E_Nbé",
PRODUCTS DISKETTES, / ;Q,'/ Ls .
NOW MANUFACTURED IN AUSTRALIA £ Y
BY THE WORLDS LARGEST PRODUCER | @ |
i TO BE THE BEST IN THE WORLD. --%\ J&&y ]
N\ /\\
- AN
-2 YEAR GUARANTEE - CoRES
8" DISKETTES Normal Discount " OFFICE DATA PRODUCTS I
(Hard or Soft Sectored) Price Price
Single Sided, Single Density $4.50 $ 3.00 .

: ; ; ; ODP Diskettes now have 7
Single Sided, Single Density, , " )
Clr?fi:all; gerti;?gde - $4.96 $3.31 improvements that will .dellver a
Single Sided, Double Density $4.96 $3.31 longer trouble free life  than
Double Sided, Double Density $5.40 $3.60 previously possible.

MINI DISKETTES

(Soft, 10 or 16 Sectored) SPECIAL BONUS

Single Sided, Single Density $4.32 $288 All 5% Diskettes supplied with Reinforcing
Single Sided, Double Density $4.32 $2.88 Ri d Plastic Library C

Single Sided, Quadruple Density ~ $ 5.68 $3.79 Hpead Frestc. Uiorany/ Care.

Double Sided, Double Density $5.59 $3.73

Double Sided, Quadruple Density $7.74 $5.16

NOTE: Add 17%% Sales Tax & $1.00 Postage

NOTE: 1 Box only per customer must be accompanied by Order Form below

OFFER CLOSES 31st OCTOBER 1982

& COMPUTER SUPPLIES (austraiic) Pty Lid

54 ALEXANDER STREET, CROWS NEST, NSW 2065, AUSTRALIA
Telephone: (02) 439 6533 Telex: 23216

ORDER FORM: Please supply the following: (Tick appropriate boxes)

SIze.. Og* .. O5" INPNBAE = o BT o i B il S kg nis ' o o s Waisimsmyly dg
SECTORED... O SOFT... OHARD COMPANY NAME . .. ........ ... .. ... .. .....
.0 10.. 016.. 032 ABDPRESS (o s it Soyam ey 5 DaE S5 b o some & a
DENSITY...O SINGLE...0O DOUBLE... D QUAD ... . Postcode . . ..........
SIDES... OOSINGLE... O DOUBLE TYIPE OF SYSTEM i 2 ¢ 5% aipm &+ 4 5 /0in s ovr mry ommimon b om
(O STANDARD CERTIFICATION USUAL BRANDEOR TYPE i< 4 = vs s s s s s s aadai g

O CRITICALLY CERTIFIED 0O CASH O CHEQUE OCOMPANY ACCOUNT

Phone Numbers. . . . ... ... .. Signature. . . ... ... ...




STOP WASTING TIME
TESTING BOARDS

MO will pin-point microtroubles in seconds
Portable and simple 10 use by non-technical staft
nthe REPAIR SHOP or on the PRODUCTIONLINE.
MO tests ROM, RAM & 1/0 and pants diagnostic
reports. MICRODOCTOR can be plugged info an
unknown system to perform a general diagnostic
and print a MEMORY-MAP.,

The ENGINEER may enter sequences of
CHECKSUMS and RAMTESTS. READS and
WRITES to specific MEMORY and I/O locations
SHORTING tests on DATA and ADDRESS LINES.
PRINT-QUTS of memory in ASCIi or HEX.

These sequences are retained in CONTINUOUS
MEMORY, available always at the push of a key.

* FREE 280 DISASSEMBLER with each MD
(other disassemblers soon to'retrofit at low cost).
Get a DISASSEMBLER LISTING of ROM in any
microsystem!

Z80 DEVELOPMENT SYSTEM\

MENT A puts out a TV PICTURE of memory in
hexadecimal. The 40 key keyboard will accept
inputs. both in hexadecimal and Z80 mnemonics
there is a quick cassette data storage system, a
powertul editor which permits program debugging
by showing contents of registers and stack.

Aiso there are 24 bits of 1/O for external control

A 280 disassembler Is also available which outputs
10 any RS232 dewvice such as a printer or terminal.
MENTA was designed as a low-budget device for
teaching microprocessing in schoois: professional
course-material is avaiabie to teachers together
with add-on boards for a vanety of control functions
and robotic appfications.

INTELLIGENT EPROM
PROGRAMMER

Good 10ols need not be expensive. SOFTY 21s the
latest version of the engineer's favounte

EPROM HANDLER for anybody who uses 2516.
2716, 2532 and 2732 EPROMS. SOFTY-will
program any of these EPROMS or copy any type
into another

SOFTY puts out a TV picture ol memory contents,
with many code-manipulating and edrting facilibes.
There is also a tast cassette dala storage system.
SOFTY 15 also a ROMULATOR (a lead 1s supplied
which may be inserted into a board under
development to emulate the ROM using SOFTY's
internal RAM. This procedure can also be used on
the single-chipper piggy-back type MPU.)

SOFTY 1s complete in itself as a PRODUCT
DEVELOPMENT SYSTEM. Code may be entered
in HEXADECIMAL via the keyboard also SERIAL
and PARALLEL inputs and outputs allow down-
loading of object code from your computer or
prnting EPROM contents on your printer.

MENTA — $249.00

SOFTY 2 — $379.00

Whenever you're
looking for quality components

— capacitors, switches, connectors, 1Cs, resistors,
speakers, volume controls, and displays — we offer you your best selec-
‘tion, your best quality, and your lpwest prices. And we keep large

stocks on hand to ensure

°4| PRICE — QUALITY
» SERVICE

1 WICKHAM TERRACE, BRISBANE 4000 — PH (07) 229 6155 TELEX AA44442

QLD. DISTRIBUTORS OF

© SWANN (MCMURDO) PRODUCTS @ SWITCHES & ELECTRONIC HARDWARE
© AUDITEC AUDIO MODULES @ CLIFF KNOBS, PLUGS & SOCKETS ®R.C.A.
SEMICONDUCTORS @ NATIONAL SEMICONDUCTORS.

WE'RE YOUR RELIABLE

SOURCE FOR

COMPONENTS

| E And our prices are

< 4 mostcompetitive!
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BEWILDERED

BANMIBOOZLED

The solution to your computing confusion is right here

with these easy-to-understand books.
Check them out and see!

TELEMATIC SOCIETY
An extensive update of The Wired Society’, this book demonstrates how developments in
telecommunications will affect the way we live
02460-3

DEVELOPING MICROCOMPUTER-BASED BUSINESS SYSTEMS
Drrected specifically at intending developers of small computer-based systems who are not
data-processing professionals. Advice on methods of developing efficient business systems
with actual examples and up-to-date costs.
04552

$17.50

$15.95

THE C PROGRAMMING LANGUAGE
C is a general purpose ‘low-level programming language. It is not specialised to any
particular area of application, but its absence of restrictions make it convenient and effective
for many tasks
10163

USING THE 6800 MICROPROCESSOR
This will guide the reader through the conception configuration, writing and running of a
varniety of programs Ihat demonstrate practical use of a 6800 system.
21512

$21.95

$13.25

DESIGN OF ACTIVE FILTERS WITH EXPERIMENTS
Introduction 10 the theory. Implementation and design of active filters using the 741 op amp
21539 $15.95

COMPUTER GRAPHICS PRIMER

Almost every page has a colour drawing, photograph, picture or a schematic to help you leam
computer graphics quickly and easily. Programming concepts apply to all microcomputers,
and examples are given in BASIC for the Apple Il.

21650 $21.95

CIRCUIT DESIGN PROGRAMS FOR THE TRS-80

A number of programs wntten to aid you in using your TRS-80 and Level |l BASIC for the
design and analysis of many electronic circuits. The programs analyse information on ms
values, periodic waveforms, integrated circuit timers and bipolar transistor circuits.

21741 $21.75

EXPERIMENTS IN ARTIFICIAL INTELLIGENCE FOR SMALL COMPUTERS

Artificial intelligence is the capability of a device to perform functions normally associated with
human intelligence, such as game playing. problem solving, reasoning, creativity and verbal
communications. With this book, a small computer with exiended BASIC and some
knowledge of BASIC language, you can conduct interesting and exciting experiments in
artificial intelligence.
21785 $13.25

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80 — BOOK 1

28 ready-to-use BASIC programs which have been completely tested and debugged. Pro-
grams include a telephone dialler, digital stop-watch, spelling test, house buying guide, gas
mileage caiculator, and others. Complete with explanations of each program, sample runs,
and complete program listing.

21788 $19.25

CP/M PRIMER
A complete one-stop course on CP/M, the very popular operating system for 8080, 8085 and
280-based microcomputers. Complete terminology, hardware and software concepts, start-
up of a CP/M system, and a complete list of CP/M-compatible software
21791

PET INTERFACING
Demonstrates how 1o buikd numerous interfacing devices for PET hardware. BASIC language
programs are used throughout, and the book includes a discussion of the microprocessor's
intemal architecture and general hardware/software interfacing.
21795

$21.95

$25.25
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6809 MICROCOMPUTER PROGRAMMING AND INTERFACING,

WITH EXPERIMENTS

Gives a sold understanding of how 10 program and interface the high-performance 6809
microprocessor. The author completely explores intemnal structure, addressing modes, data
movement instructions, registers, arithmetic logic and test instructions for the,6809.

21798 $21.95

INTERMEDIATE PROGRAMMING FOR THE TRS-80 MODEL |
Step-by-step Instructions for Ihe TRS-80 user who wants 10 progress from BASIC to machine
and assembly language programming with the TRS-80 Model | system. A complete how-to
guide with numerous examples.
21809

THE S100 AND OTHER MICRO BUSES
The key 1o successful computer expansion is a complete understanding of the bus system,
through which the computer communicates with peripherals. This- book will give you that
understanding.
21810

$14.95

$13.25

APPLESOFT LANGUAGE

Wiritten for Apple Ii micros that use the Microsoft language, this introduction covers each
aspect of programming in non-technical language, from elementary concepts 1o advanced
technigques
21811 §13.95

TRS-80 — MORE THAN BASIC

Leam to program in Z80 mnemonics by using the book's error-tolerant interactive monitor
program. Over 26 commands available, with total documentation Ihat heips you change the
commands 1o meet specific applications.

21813 $15.95

INTRODUCTION TO FORTH

The most complete book available on the MMS FORTH version of FORTH. but also a
fundamental approach to programming in all versions of FORTH Many programming
examples are provided, with direct comparisons to the Microsoft Level Il BASIC version of
these programs.

21842 §14.95

TRS-80 ASSEMBLY LANGUAGE MADE SIMPLE

If you have an understanding of BASIC programming, this book will help you leam to plan,
wnite and hand-assemble your own assembly language programs in memory, using the T-bug
and Level il BASIC ROM subroutines.

21851 $19.25

THE 68000: PRINCIPLES AND PROGRAMMING

An easy-to-read, systematic approach to the 68000 advanced 16-bit microprocessor. The
book guides you through the complex architecture, instruction set, pinouts and interfacing
techniques. Written for design engineers, programmers and students.
21853 $19.95

APPLE INTERFACING

Using this book, you will be able to perform useful experiments which will provide a much
clearer understanding of the fundamentals of computer interfacing and computer electronics.
A befter understanding of interactions between hardware and software will enable you to
communicate more effectively with your Apple.

21862 $15.95



CIRCUIT DESIGN PROGRAMS FOR THE APPLE Il

A series of ready-to-run Apple Il programs ideai for 8lectronics design engineers and others
faced with solving problems related to plotting and verification of experimental data. The
programs may be used as subroutines in larger programs, and many can be translated to run
on other microcomputer systems.
21863

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80 — BOOK 2

32 ready-lo-run BASIC programs, Including two to test your ability in history and maths, a
Dungeon of Danger that's strictly tor fun, eleven household programs, seven on money and
investment, two 10 test your ESP level, and more. Complete with explanations, sample run
and listing for each program.

21865

$23.75

$19.25

MICROPROCESSOR CIRCUITS VOL. 1
Presents basic microprocessor concepts in simple language for begineers and teaches you
to construct a useful microcontrolier system. Offers 30 demo circuits which take you through
assembly, operation and programming of a microcontroller.
21877

PROGRAMMING WITH ADA

This sourcebook features a thorough coverage of ADA language and stresses topics unique
to ADA, such as packages, tasks, and order mechanisms for concurrent programming and
multi-tasking. This text is best used by programmers with some experience in other high-level
languages.

30697-0

PROGRAMMING IN BASIC FOR PERSONAL COMPUTERS

Simple instructions show how to give BASIC commands and statements a wide range of
applications, from programming video games to developing business or scientitic programs.

30739-X $14.75

THE UCSD PASCAL HANDBOOK

Language descriptions organised in a quick and easy reference are given in this book for
readers with no prior experience of Pascal programming.

35536-7

COBOL FOR BEGINNERS
It is & solid text for introductory programming courses in Cobol, using a format that is easy
to understand, yet comprehensive enough to make supplementary readings unnecessary.
39378 $21.95
STARTING FORTH

A clear and complete guide to FORTH, this book covers fundamental principles and then a tull
set of high-level FORTH commands. It concludes with advanced techniques and style.

$14.75

$23.75

$23.75

42922-7 $23.75
BASIC FOR EVERYONE

349 pages of BASIC information for ail purposes.

61481-5 $19.75

THE PET PERSONAL COMPUTER FOR BEGINNERS

This handy guide is written for use with all varieties of PET computer, from the original 2001 to
the new 8032 Super PET. It Is suited to novices with no practical experience and provides
advice and practical examples.

61827-8 $20.95
COMPUTERS AND THE RADIO AMATEUR

For the radio operator who wants to know how computers function and how they can be
used with other equipment.

66306

BIG THINGS FROM LITTLE COMPUTERS
A layperson’s guide to personal computing with ail the basic information and lots of examples
of how personal computers can be used.

77859

BASIC FOR ACCOUNTANTS

Shows -accountancy students and accountants how to use a computer to perform the
repetitive tasks associated with record keeping, calculating and report writing. Using the
BASIC language attention is concentrated on debtors, Inventory and general ledger
systems.

80098

COMPUTER BASED BUSINESS SYSTEMS

A short introduction to the sorts of systems used by a typical business to handle its typical
activities. The book aims at providing a general understanding and therefore avoids
technological detail.

80192

THE COMPUTER SOLUTION
1t should be of interest to business people contemplating, implementing or already using
computer data processing or to any non-technical person curious to know why and how
computers are used in Australlan businesses and organisations.
80195

A FORTRAN PRIMER
Assumes no previous knowledge of program writing. It covers the fundamentals of the
FORTRAN language. enables extensive program writing and concentrates on program-
ming style.
80454

SMALL BUSINESS COMPUTERS: A GUIDE
TO EVALUATION AND SELECTION

Ideal for the inexpenenced user, this text emphasises management considerations in
determining the feasibility, economics, @valuation, selection, contracts and practicality of
installing a computer.
81134-6

$28.00

$19.25

$9.95

$10.95

$13.50

$6.95

$14.95
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SMALL BUSINESS COMPUTER SYSTEMS

This book provides a bridge between the accountant and the DP professional by
explaining every step of the trading and reporting process in DP terms. It is especially
useful to people engaged in the specification process or in audlting DP accounting
systems.

81136
28000 CPU USER'’S REFERENCE MANUAL

A technical manual from Zilog, this book discusses all aspects of the Z8000 package,
including Instruction sets, data types, addressing modes, systems Inputs, timing, memory
address space, registers, bit manipulation instructions, external Intertace devices, etc.

83890-2 $20.75
APPLE MACHINE LANGUAGE

This straightforward book teaches machine language programming through BASIC, the
transition being made step-by-step. Many sketches of video displays are provided, as well as
exercises with answers.

90230-7

BASIC FOR BUSINESS FOR THE TRS-80
This book covers the application of BASIC language to business uses on the TRS-80 modeis
Il and L.

90352-4

INTRODUCTION TO PASCAL
The second edition of this popular book has been updated to conform to the new international
standard of Pascal. The contents illustrate the design and construction of Pascal programs,
invoiving a wide range of basic computer algorithms in a practical context.
91522-4

PASCAL PROGRAMMING FOR THE APPLE

‘This book teaches UCSD Pascal on the Apple Il. Many examples, programs for fihancial
applications, graphics, file structures and sound reproduction are supplied.
95454-4

PET GAMES AND RECREATIONS

Presenting an interesting mixture of diversions guaranteed to entertain and educate. ldeal for
beginners, yet aiso challenging to computer veterans, the book features progressive levels of
difficulty and five different types of games.

95529-X $18.85

EXPLORE COMPUTING WITH THE TRS-80 (AND COMMON SENSE)

This introduction to microcomputers and the BASIC language is sultable for novices and
users of the TRS-80. Among the topics covered are creating tables. arts and graphics, games
and simulation.
96137-7

START WITH BASIC ON THE COMMODORE VIC 20
Helptul exercises and step-by-step Instructions show you how to program in BASIC
utilizing all the graphic functions of the Vic 20.
97070

THE VISICALC BOOK — APPLE EDITION
It you are using Visicalc on your Apple Il and want to learn more about lts expanded uses then
Ihis book will show you how to build a model, enter your data and solve problems about’
profit/ioss projections, pricing/costing estimates etc
98397

$14.95

$21.95

$22.25

$19.95

$18.95

$17.95

$14.75

$22.25
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Hi-fi journalists are raving about the Systemdek III
as an outstanding example of audiophile signal
source technology. With good reason.

Advanced design and engineering have been
combined to produce a unit that allows an
unobstructed flow of information from the disc
with minimal interference from vibration and
resonance — to provide a quality of sound that you
thought could not be achieved by your current hi-fi
equipment.

Enhanced definition and dimension, a deeper bass
response and a stream of subtle aural information
that is lost by most other turntables, will ensure
your optitmum listening pleasure.

So test drive the Systemdek III at your local
Systemdek dealer now. And discover what all the
hi-fi journalists are raving about.

Incorporating many of the design and performance
features of our most advanced unit, the Systemdek
I11, this completely new concept in a budget
turntable provides the opportunity for audiophiles
to experience the immense benefits that an
advanced signal source is able to achieve.

An improved suspension system isolates the
specially designed glass platter from the base and
its surroundings to provide a level of performance
unheard of in this price bracket. And compared
with its competitors, the Systemdek If offers a two
speed option, siinpler alignment procedures,
levelling feet and easier arm fitting.

If you are serious about your hi-fi and interested in
‘acoustic value for money’, then the Systemdek II
is worthy of your attention.

See your Systemdek dealer today and discover the
true meaning of value for money . . . Systemdek II.

Arm & cartridge not included.

Arm & cartridge not included
Record clamp optional extra

For further Information contact
Convoy Sydney, 400 Botany Rd., Alexandria 2015. Telephone (02) 698 7300
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Row brewing
over Sydney
FM broadcasting

An argument is brewing between Sydney’s FM broadcasters
and the Federel Government over siting of the transmitters,
the broadcasters claiming that a ‘towering headache’ faces
the Government if a suitable site is not found where all
services can share an antenna mast.

Sydney, uniike the other
capitals, does not have a Black
Mountain, Mount Dandenong,
Mount Lofty or Mount Cootha
etc and siting of broadcast
antenna towers is a planners’
headache if adequate coverage
of what is Australia’s biggest
audience area is to be obtained.

For some reason, as yet un-
revealed, the Federal Government
appears to have passed up the
opportunity to acquire what would
appear to be an excellent site to
locate all the FM broadcasters —
Centrepoint tower.

Ideally, ail services should be
located on a single site, with
allowance made to add further
broadcasters as they become
licensed. This means every listener

can point their antennas in the one -

direction for reception of all the FM
stations.

At present, FM station transmitting
antennas are scattered between city
sites, North Sydney and Artarmon.
Some stations cannot be received
over wide areas owing to Sydney's
terrain.

In March, the Department of
Communications proposed the
cositing of FM transmissions at
Centrepoint, with one antenna,
shared by all stations, mounted on
the tower. Discussions between the
stations and the Department in sub-
sequent months considered and

compared three sites: the ABC site
at Gore Hill, the Northpoint building
in North Sydney and the Centrepoint
tower. For a variety of reasons,
Centrepoint was the broadcasters’
preferred site and discussions with
D.O.C. proceeded.

Late in July the Department
of Communications  suddenly
switched, naming Northpoint as
their preferred option.

2MBS-FM immediately argued
strongly against this switch, making
submissions to the Minister for
Communications  against  the
Northpoint site. The station also
objected to the failure of the Depart-
ment to call for public comment on
its proposal or to indicate the attitude
to its plans of other affected author-
ities such as North Sydney council
Northpoint would have to have a
48 m tower built on its roof.

2MBS met with the Minister for
Communications, Mr Neil Brown,
on the 2nd of August and made
submissions on the subject on 4th -
August. 2MBS says the Northpoint
site, favoured by the D.O.C. is an
expedient and makeshift decision
and will only lead to further prob-
lems and expense for Sydney's FM
broadcasters.

One wonders why the D.O.C. is
being so coy about the switch to
Northpoint and why they have made
no move to call for public comment
on the various proposals.

B & W’'s leisure monitor

B & W's new LM1 ‘leisure monitor’ design is aimed at providing a
high-fidelity loudspeaker for use in cars, boats and caravans etc, as

well as the home.

Its modest dimensions (240 mm
x 195 mm x 155 mm) enable it to be
placed unobtrusively in small rooms,
on bookshelves etc, or on the rear
window-shelf of a car. The LM1 is
also available in a panel mounting
version.

The LMI has a number of unique
design features for its reliable opera-
tion in the high ambient temper-
atures often experienced in cars.
These features include the use of a
die-cast alloy enclosure lined with a
heavy vibration-damping material

and B & W's Kevlar construction for
the bass/mid-range loudspeaker
cone. The crossover network is
provided with a switch which enables
the frequency response character-
istic to be adjusted either for use in
normal rooms or for use in the car.

To protect the LM] from acci-
dental overload when used with
high-power amplifiers the crossover
network is fitted with B & W's
patented automatic overload pro-
tection device, APOC.
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New range of Pioneer products

Pioneer has just released the new Black Avante range of equipment.
There are six hi-fi systems which all include an amplifier, AM/FM
tuner, cassette deck, turntabie, speakers and a matching general

purpose glass door cabinet.

The topof-the-range system also
includes a graphic equalizer for
achieving a flat frequency response
and you can adjust the output sound
to suit your own individual needs.
Seven. separate. controls for each
channel handle tonal adjustments
and the signalto-noise ratlo is
100 dB.

There are five Black Avante
amplifiers with power outputs rang:
ing from 20 watts RMS per channel
to 70 watts RMS per channel. Three
tuners and three cassette decks In
this range provide a choice in terms
of quality and price. The cassette
decks feature Dolby noise re-

duction, music search and auto
matic reverse on the top performing
deck.

Pioneer is also releasing new
products in the Champagne Gold
range. These are two new hifi
systems, Syscom 5 and Syscom 6,
and a range of add-on equipment.
The addon components include
three graphic equalizers, the SG9,
$G-3 and $SG-300, the RG9 dynamic
processor and the SR9 reverber-
ation amp. These components can
be used with the accurate and
convenient DT-5 and DT-510 digital
timer/clocks.

SP-7 stereo headphones

The new Nakamichi SP-7 stereo headphones have been designed for
exceptionally flat, natural response throughout the audio spectrum,
broad dynamic range for unrestricted ‘lifelike’ reproduction and
extremely low distortion for the highest possible fidelity to the

source program.

These headphones offer the re-
production accuracy required for
critical monitoring applications, as
well as comfort and freedom from
listening fatigue.

The original driver units are
dynamic types featuring ferrite mag-
nets 46 mm in dlameter, 14.5 mm
thick, and having a magnetic flux
density of 5500 Gauss. This remark-
ably powerful magnetic circuit
helps to achieve flat, resonance-free
response from the extreme low-
frequency range right up to the
highest audible frequencies.

The diaphragm is formed of
25-micron thick polyester film with
an effective diameter of 40.5 mm
and a large 18.3 mm voice coil. The
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diaphragm edge is a high
performance tangential design, and
diaphragm breakup distortion has
been eliminated through a special
double coating process.

Nakamlchi claim that, in addition
to heightened transient response
and minimized harmonic distortion,
there Is a significant reduction in
intermodulation distortion. Further,
special earpad design has reduced
the variations In subjective response
usually caused by changes in
earpad pressure.

For more information contact
Convoy International, 4 Dowling St,
Woolloomooloo NSW 2011. (02)
358-2088.

Kiss the hiss goodbye!

Well, so say BASF with the launch of their new Chromdioxid Il high
bias tape, claimed to have the world’s lowest background noise
combined with outstanding sensitivity in the critical high frequency

range.

BASF, which invented tape almost
50 years ago, has designed the
Chromdioxid Il for hi-fi applications
where high output at all frequencies
is required with low modulation
noise,

The tape consists of perfectly-
shaped and uniformly-sized particles
of pure chromium dioxide, free
from the imperfections that can
plague ferric oxide tapes.

The new Chromdioxid Il is the
industry standard reference tape, as
judged by the International Electro-
technical Commission (IEC) for
bias Il — type magnetic recording

tape.

The Mobile Fidelity Sound Lab
chose Chromdioxid Il tape and the
latest BASF-developed cassette
shell for their Original Master
Recording Series. These state-of-
the-art pre-recorded cassettes are
duplicated in real time from the
original recording studio master
tapes of some of the world’'s most
prominent recording artists.

The cassette shell housing the
new formula tape is BASF's ultra-
precision model where tolerances
are measured in micrometres.

Tandy to private-label Intellivision
John Roach, president and chief executive of Tandy Corp, has
confirmed that Tandy will private-label Mattel's Intellivision video

game system.

‘We will be stocking up our stores
in the next few months,” he said,
noting that the retail price has been
set at US$249. Tandy has purchased
an estimated 100 000 systems from
Mattel, and will market them under
the Tandy Vision/Radio Shack label.

Mr. Roach said the court ruling
enjoining Mattel from marketing six
video game cartridges for the system
“is not going to change our plans

at all.” Mattel was enjoined from
marketing six cartridges for violat-
ing a patent that had been licensed
to N.A. Phillips.

Meanwhile, one source said that
Mattel planned to initiate a US$50
consumer rebate for its Intellivision
video game which, when discount-
ing is accounted for, would bring
the price of an Intellivision game
component down to around $190.

Filth and degradation!

Dirt degrades cassette deck performance. We all know that. What
you mightn't know is that Allsop, makers of the Allsop 3 cassette
deck cleaning system, have introduced a new model cleaner, cailed

the ‘Ultraline’.
The original Allsop 3 cleaner con:
sisted of a cassette case housing a
cam, driven by the deck’s takeup
spindle, driving a felt pad that wiped
across the heads. A second felt pad
was held against the capstan and
pinch wheel. It could only be
inserted one way into the deck.

The new ‘Uitraline’ Allsop 3
cleaner can be inserted either way
into the deck and incorporates
improved cleaning facilities, accord-
Ing to Allsop. Firstly, the head
cleaning pad now has a longer
stroke through an improved
epicyclic gear drive mechanism.
Two felt pads are included for
improved contact with the capstan
and pinch roller. All pads are held in
removable clips so that, when their
life is exhausted they can be
replaced. Replacement packs are
readily available,

The new Allsop 3 Ultraline is
available through hi-fi stores and
record bars. Distributed in Australia

by CPI (Aust.) Pty Ltd, P.O. Box
246, Double Bay NSW 2028.
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The reed organs that Mr. Yamaha
designed and built would be considered primitive
by today's standards

But in 1887 they were hailed as the world's finest

Since then, Yamaha has become the world's largest
maker of high quality musical instruments, from flutes to flugal
horns, from clarinets to concert grands.

But our audio equipment is perhaps our proudest
achievement

The pyramid-shaped B-6 amplifier illustrated above for e e e [ N RS LR
instance, is just as much ‘state-of-the-art’ now as Mr. Yamaha's
reed organs were 95 years ago. And though technology has

changed, the Yamaha principle hasn't. Name
All of our audio equipment, just like our fine musical
instruments, is designed, crafted and ruthlessly tested by Address

musicians. Just like our reed organs almost a century ago. I
Indeed, the trained ear rather than a computer will

always be the final arbiter of perfection. |
And naturally the perfection that our musicians require |

and that our heritage demands, cannot be achieved by cutting

corners or trimming costs. |
Which may explain Yamaha's premium pricing and the

full five year warranty we give alt our audio equipment. |
Simply, Yamaha precision audio equipment will reward

those whose passion for perfection matches their means with |

a lifetime of the finest, most natural sound reproduction.

Send to: Yamaha Hi-Fi Catalogue,
Rose Music Pty. Ltd., 17-33 Market Street,
South Melbourne Vic. 3205
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Kiss the hiss
goodbye.
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Say hello to the worlds quietest tape.
New BASF Chromell.

The new BASF Chrome II — like no other tape on the market today.
And why? Because it’s made like no other tape.

Perfectly shaped and uniformly-sized particles of pure chromium dioxide
provide a purity in sound never before possible. An absolute minimum of background
noise with outstanding high frequency response ratios. With BASF Chrome II you hear
all of the music and none of the tape.

And isn’t that what everyone is looking for?

So, give the hiss a big muss and say hello to the world’s quietest tape.

T'he BASF Chrome II.

o | BAﬁ I;S %hrome IL.

Now: available from most leading Hi-Fi retailers.

HEFK/BASF/261




Exclusive toMarantz.
Very sophisticated Very superiot.Very expensive.

Very high fi1

These Marantz Gold com
represent the world’s most advan-'
ced, most inspired, most stringently
tested and sophisticatedly engi-
neered audio equipment.

For the wealthy —exclusive toys.

For the connoisseur — the finest
hi-fi money can buy.

The Marantz TT1000 (around
$2500), with its precision-made
high density glass and golden
aluminium sandwich structure, 1s
justifiably described as one of the
most beautiful turmntables ever.

‘Playing a series of direct-
recorded discs, warped discs, discs
with nasty low frequency content
and discs requiring unusual track-
ability performance, showed clearly

that this system borders on

the superlative in areas where
even most good turntables only
provide good to above average
performance.’

‘.. .the resonance characteristics
of the TT1000 are the lowest we
have yet seen from any tumtable
irrespective of its selling price.’

“This 1s top-of-the-line equi
ment for people who rate hl-ff);s
their greatest pleasure in life’.

— Louis Challis, Electronics Today
International, April 1981.

Similarly, the Marantz
SM1000 Stereo Amplifier
(around $5000) 1s design-
ed to be the ultimate in

-'l. . ....m

put through 1ts paces so
" technically surprising was
its performance that a second
series of tests was devised to
check the first results.
‘Asaresult... ¥ :

the MarantzST8 —
.. .far ahead of |
any tuner

we have ever
measured and
better than any The TT1000s adjustable.
tuner we have ha‘ﬁh":g;‘:gg‘;"
€Ver seen audio insulator fiet,
reviewed in any other
magazine, either local or
overseas.” — Paul de Noskowski
Electronics Australia, April 1981.

MarantzGold.
The New Audio Standard.

luxury and performance. Yy Vov

When it was bench- Ov v E. E OPpwoO
tested by ETI Magazine
in an exhaustive lab study, _——

Louis Challis stated “The Marantz
SM1000 Amplifier has the capa-
bility to provide superlative
performance at home, in a labora-
tory, in a studio, or in a rock band
with the ease and panache of a
professional.

‘The power output claims are
modest for the umit is readily capa-
ble of producing 625 watts into
an 8 ohm load with both channels
driven...’.

And when the Marantz ST8
FM/AM Tuner (around $700) was

Detailed specifications of these
exclusive Marantz Gold components
are available on request by writing to:

Marantz (Australia) Pty. Limited,
19 Chard Road, Brookvare, NSW 2100
Phone (02)939 1900 Telex AA24121
Melbourne (03) 544 2011
Brisbane (07) 44 6477
Adelaide (08) 223 2699
Perth (09) 276 3706
Townsville (077) 72 2011
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Now Peerless introduces another B A us“a\'\aPro\e
major advance to kit-set loudspeaker N June andd \y

technology. A bass speaker with arigid 4 98\
polypropylene cone that clearly - §
outperforms traditional paper composite & NB e
cone speakers to provide: ® Cleaner, tighter bass sound
reproduction * Low colouration and distortion ® High
efficiency, suiting 25W to 100W amplifiers ® Consistent
rigid panel, low mass speaker cones.

Other outstanding features of Danish-built Peerless
speaker kit-sets are: ® Sealed back mid-range with
excellent linearity and low distortion ¢ Latest Peerless 1"
soft-dome tweeter ® State-of-the-art crossover networks
© Exceptionally flatresponse extending to 25,000 Hz.

Choose from these EA/Peerless speaker projects:

<F
el ek T' Peerless

* PAS 25 8v4"” 2-way 60W (25L)
includes drivers, crossover, wiring and instructions.

Sole Australian Importer, G.R.D. GROUP PTY. LTD.
698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome.

N.S.W. vIC. S.A. W.A. g
Bondl Junction Ballarat Adelaide Nedlands
Danish Hi-Fi Aust. Pty. Lid. Ph: (02) 387 5878 | Turner Audio Ph: (053)32 2042 | Hi-Fi Acoustic Ph: (08) 223 6774 | Danish HiFi Aust. Pty. Lid. ~ Ph: (09)386 8564
Concord Camberwell Adelalde QLD
Electronic Agencies Ph: (02) 7453077 | Danish Hi-Fi(Aust) Pty. Ltd Ph:(03)827348 | Danish Hi-Fi Aust. Pty. Lid. ~ Ph: (08) 512124 Brish ?
Crows Nest Cheltenham Goodwood B’ sb:"eA
Deevalii PH: (0214393999 | BelandElctarics P: (035502279 [ The Acoustic Foundry  Ph:(08)2710276 | purse o Ph. (07) 221 9944
ee Way eelong Hawthora
David Ryall Electronics  Ph:{02) 982 7500 | Steve BennettAudio Ph:(052) 216011 | Sound Craftsmen Ph: (08) 272 0341 gaa'l’l'l:;'e'eo Ph: (07) 391 5606
:Iydney . . - #a;t::m; . St. Peters Hédclm
lectronic Agencies h 292098 | Twoli Hi-Fi h: (03) 818 8637 | Miltroni: :
Wagga Wagga i Warmambool - ] Ph:(08) 423781 | HiFi Sales Ph: (07) 284 2495
Car Radw & HiFiCentre  Ph: (069) 21 4618 | Bruce Henderson Audio World Ph: (055) 62 5147

Welcome to AUDIO ONE - Sydney’s most

FOR exciting range of real hi-fi equipment!
RANGE SYSTEMDEK SALE! ‘ON DEMO: AUSTRALIA’S LARGEST

Scotiand's finest at a price RANGE OF ACTIVE LOUDSPEAKERS®
FOR you can't afford to miss - Relax in our comfortable showroom with a cup
SERVICE ONLY $695 goz?rzgeb rgrrch(::l'sc.:hoose from some of the world's
FOR
VALUE

(while stocks last)

T . e R AT AL S S Sl

" MERIDIAN * CHARTWELL ° ROGERS * GRADO *
* HAFLER * SYRINX ° MONITOR AUDIO * WALKER *
* AIWA ° HADCOCK ° N.A.D. ° GYRODEC ° and many more .

1 km from: Harbour Bridge on the North Side

71 MILITARY ROAD
NEUTRAL BAY 2089.

TEL: 90-6001



‘Our tests show that the Shure V15
Type V not only lives up to the
claims made for it, but in virtually
every respect OUTPERFORMS the
best cartridges we have previously
It is hard to imagine how
the V15 Type V could be improved
significantly. It offers the MOST
PERFORMANCE in the most areas
plus the most convenience and
safety in installation and operation.”
Julian Hirsch, Stereo Review,

tested
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New videodisc record/replay system
Although videodiscs and their associated equipment are generally
much cheaper than video cassette recorders, they suffer from the
great disadvantage that it is normally impossible to alter the
material recorded on them during manufacture.

The Japanese Sharp Company
has already announced (ET| May 82,
p. 121) a videodisc system using a
laser which can record and it is
interesting to note that the Japan
Broadcasting Corporation (NHK)
has now also developed a prototype
of another type of video disc which
can be recorded and erased any
number of times.

In the NHK system a neon-helium
laser is used to focus 10 mW of light
onto the disc which employs the
thermomagnetic characteristics of
a 02 pum thick gadolinium-cobalt
amorphous film for recording. A
small magnetic field causes local
reversal of the magnetisation of the
film at points where the laser beam
strikes the disc. The whole disc can
be erased by a strong magnetic
field, but selective erasure is also
possible at any selected points.

Most optical disc recording tech-
niques use the writing laser light to
vapourise a thin film so that sub-
sequent erasure for re-use is imposs-
ible. However, in the NHK system
the laser light is attenuated to only

1.6 mW during playback which uses
the Kerr optomagnetic effect. Disad-
vantages of the current system
under development are occasional
dropouts caused by imperfections in
the disc surface and the poor signal-
to-noise ratio of only 38 dB. How-
ever, NHK are confident that im-
proved amorphous gadolinium:
cobalt thin film coatings on the
discs will result In a greatly im-

proved performance.

Domestic users naturally wonder
whether the equipment required for
such recordable disc systems will
ever enable them to be cost
competitive with video cassette
recorders. If cheap recordable discs
are developed, they could have
great appeal to business users who
would keep them in large numbers,
but | cannot foresee the current
types of recordable videodisc sys:
tems appealing to the home user
owing to the high cost of the
record/replay equipment. Clearly
there is a great market If someone

can solve this problem.
Brian Dance

Portable digital electronic time switch
Wattmaster Alco Pty Ltd has added a new model to its range of

digital electronic time switches.

The ‘Digital 2 is the first portable
digital electronic time switch on the
Australian market, claim Watt
master Alco.

The unit has capacity for 12
programmable switching Instruc:
tions which can be selected on a
daily or weekly basis, and offers the
added flexibility of programming In
day-blocks. The provision of day-
blocks means that several days'
switching instructions can be pro-
grammed without affecting memory
capacity.

Portability is achieved by using a
revolutionary adaptor plug which
provides power for the switch as
well as power for the unit to be
switched.

Switching capacity is 10 A 240 V,
and the time is displayed with green
LED's which are brightness self-

compensating to adjust for ambient
light.

The ‘Digital 2° can switch any
period from a minimum of only one
minute up to 24 hours, and can be
programmed in one minute in-
crements.

Wattmaster Alco says that the
‘Digital 2’ is ideal where accurate
time switching is required up to one
week in advance, such as for
recording radio programmes, for
switching medical equipment and
other equipment where absentee
switching is a benefit, as In the case
of equipment with a long warm up
period.

For further information contact
Mr. John Cronly, Wattmaster Alco

Pty Ltd, 11 Rachael Close,
Silverwater NSW  2141. (02)
648-1332.

AUDIOCRITICS RAVEABOUT THE
V15 TYPE V:

June, 1982.

(The V15 Type V) is definately
the FINEST pickup Shure has ever
made, which makes it one of the
finest ever made, period.” - High

Fidelity, July, 1982.
In a world of audiophile discs
with demanding tracking

requirements, the Shure V15 Type V

NOMIS ELECTRONICS (S.A.)
(08)293 4896

AUDIO ENGINEERS (Qld)

(07)369 9670

AUDIO ENGINEERS P/L
342 Kent Street
Sydney NSW 2000
(02)29 6731

KEEPS AHEAD of the times.” - Rich
Warren, Chicago Sun-Times,
June 4, 1982.

“(The V15 Type V) REDEFINES its
maker as a pioneer in cartridge
design not only from the beginnings
of microgroove technology but well
into the future of the LP disc.” - FM
Guide (Canada), June, 1982.
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Audio amplifiers using
nested differentiating
feedback loops

Part 1 — The present state of the art

The use of nested differentiating feedback loops (NDFLs)
is a new technique for reducing audible-frequency distor-
tion in an amplifier to a vanishingly low level. As the name
implies, NDFLs rely on negative feedback, but they use it

in a new way.

IN ORDER TO UNDERSTAND just
how far the new NDFL technique can
improve an amplifier, we first need to
know the fundamental limits to the
reduction of distortion that can be
achieved with conventional techniques.
In this first of three articles we survey
familiar negative-feedback theory.

Figure 1 is ablock diagramof an amp-
lifier with negative feedback. In this
diagram, the forward path corresponds
to the amplifier before feedback is
applied, and its gain is traditionally
designated by the Greek letter u. The
feedback network returns a fraction 8 of
the output to the input circuit, where it
1s in some way subtracted from the true
input to provide the actual input to the
forward path.

In many practical amplifiers, the sub-
traction is accomplished by applying
the input and feedback signals to the
two inputs of a balanced differential
first stage of the forward path. Figure 2
is an outline practical circuit. In this
circuit the feedback factor B8 is the
attenuation of the network comprising
RFl and RFZ

RFI
B Ry + Ry - 1)
A typical value for an audio power amp-
lifier might be 1/20. The forward-path
gain u in Figure 2 corresponds to gain
from input to output when the feedback
network is removed. A typical value for

a simple audio power amplifier might be
1000.
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Figure 1. Block diagram of a feedback amplifier.

For Figure 1, the overall closed-loop
gain A is given precisely by

Output m
_I'nput_ 1+uB -

The quantity uf is called the loop gain.
Physically, loop gain is the gain that
would be observed if the feedback ‘loop’
in Figure 1 was cut at some point, a
signal was injected into one side of the
cut, and the resulting signal at the other
side of the cut was measured.

If the values of 1 and 8 are such that
loop gain is small compared with unity,
the closed-loop gain is very nearly equal
to the forward-path gain (that is, the
gain without feedback)

2)

A—> pu
uB«1

However, if loop gain is large compared
with unity, the closed-loop gain
approaches the reciprocal of the feed-
back factor and becomes almost inde-
pendent of the forward-path gain

A -—>1/8.
uf»1

(3)

)
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The quantity 1/8 is often called the
demanded gain, as it is the value the
overall closed-loop gain would take in
ideal circumstances.

As a numerical example, if we sub-
stitute the’ above values u = 1000 and
B = 1/20into Equation 2, the gain of our
‘typical’ audio power amplifier works
out as A = 19.6. The approximate
Equation 4 predicts A - 20, within 2%
of the correct answer.

The quantity 1 + uf8 occurs often in
feedback theory. It is called the return
difference F

F=1+ ug )

Physically, return difference has the
significance

ferward-path gain

®

closed-loop gain

For values of Joop gain greater than
about 10, loop gain and return differ-
ence are almost equal — in our ‘typical’
example the values are 50 and 51
respectively.

Simplified treatments of feedback
theory show that, if the distortion
generated in the forward path (that is,
the amplifier without feedback) at a
particular output signal amplitude is D,
then the resulting closed-loop distortion
D, at the same output signal amplitude
1s

Dy

D,/F. )]
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Figure 2. Outline circuit of an audio power amplifier.

Distortion is improved when feedback is
applied to an amplifier by a factor equal
to the return difference. In our ‘typical’
amplifier, F = 51; if the distortion with-
out feedback happened to be 10%, then
feedback should reduce the distortion to
0.196%.

More rigorous treatments of feedback
theory show that Equation 7 is no more
than a poor approximation to the truth.
In the first place, real amplifiers are far
more complicated than Figure 1 sug-
gests, because several different feedback
paths (not all intentional!) can be
identified. For example, the collector-
base capacitances of transistors inevit-
ably provide some unintended feedback
at high frequencies. There is a very real
problem in interpreting just what loop
gain and return difference mean when
there is more than one feedback loop.
Once the correct interpretation is
established, return difference invariably
turns out to be a function of frequency,
and the reduction of distortion corres-
ponding to Equation 7 depends on the
value of return difference at the
frequency of the distortion, not the fre-
quency of the input. Feedback therefore,
does not reduce all distortion compon-
ents equally.

Finally, it is found that the closed-loop
distortion of an amplifier can contain
new components that were not present
in the distortion that existed in the for-
ward path before feedback was applied.
These new distortion components
initially increase as loop gain is in-
creased, but they fall away again
towards zero as loop gain is made large.

Despite all these complications, the
fact remains that adequate negative
feedback, properly applied, does reduce
distortion. Why, then, do amplifier
designers not simply apply some arb-
itrarily large amount of feedback and
reduce amplifier distortion to the
vanishing point?

l -
a1 1 ;\\
T Tx Ty

Figure 3. Logarithmic plots of gain versus frequency for Figure 1.

TIM, IIM, PIM, . ...

In the last 10 years or so, readers of
audio magazines have been made aware
of a conjecture that goes something like
this:

“Harmonic distortion and the usual
intermodulation distortion decrease
with increasing feedback. Transient
intermodulation distortion (TIM)
increases with increasing feedback,
and is approximately directly pro-
portional to the feedback. Therefore,
there is an optimum value for the
feedback at which the subjective
distortion sensation is least. This
optimum feedback is unlikely to
exceed about 20dB.”

More recently, there has been con-
jecture that heavy overall feedback
should be applied with caution if
interface intermodulation distortion
(IIM) is to be avoided. An amplifier
should provide a low open-loop output
impedance so that the need for feed-
back-generated loudspeaker damping is
minimised.

There has also been conjecture that
negative feedback, which reduces the
usual intermodulation distortion, may
increase phase intermodulation distor-
tion (PIM) by converting amplitude
nonlinearities into phase nonlinearities.

Unequivocally, none of these con-
jectures has any basis in the new NDFL
amplifiers. As an aside, there is a
substantial body of opinion that none of
these conjectures has any basis, full
stop; interested readers should refer to
References 1 — 12.

Instability and oscillation

A fundamental limit to the amount of
feedback that can be applied to an amp-
lifier is set by the onset of instability
and oscillation.

If the magnitudes of the forward-path
gain and demanded gain of the idealised
Figure 1 are plotted versus angular
frequency ® (in radian/second) on
logarithmic scales, the resulting graph
looks something like Figure 3. The 3dB
bandwidth of the amplifier without
feedback is 1/r,, and the gain-
bandwidth produch (at which gain drops
to unity) is 1/%;.

Because the graph is on logarithmic
scales, the separation between the
curves of forward-path gain and de-
manded gain is the loop gain (remember
that, to divide two numbers, you sub-
tract their logarithms; if you divide u by
1/B, you get uf). The magnitude of loop
gain falls to unity at the frequency 1/Tx
where the curves intersect and their
separation is zero (remember that the
logarithm of unity is zero).

By a similar argument, return differ-
ence is the separation between the
curves of forward-path gain and closed-
loop gain, as indicated in Figure 3.

We could make a similar graph to
Figure 3, showing the phases of 1 and
1/8. Again, the phase of loop gain would
turn out to be the separation between
the two curves. However, there is a
remarkable piece of mathematics due to
Bode, who used a transformation evolved
by Hilbert (1862-1943), which shows
that there is a relation between the
magnitude and phase of the response of
any linear system. Subject to some qual-
ifications, our proposed graph of the
phases is completely predictable from
Figure 3 and contains no new informa-
tion. Interested readers may refer to
Chapter 14 of Bode’s book (Reference 13),
but are warned that it is anything but
easy going!

As an example, many readers will
know that, if the forward-path in
Figures 1 and 3 has a high-frequency
cut-off rate variously described as single

pole, 20 dB/decade, or 6 dB/octave, then b
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...nested differentiating feedback loops

its phase shift is 45° at the 3 dB cut-off
frequency 1/T,, and is asymptotic to 90°
at very highfrequencies.

In 1932, Nyquist applied a theorem
which dates back to Cauchy (1789-1857)
to derive the condition for a feedback
amplifier to be stable and free from
oscillation. If a polar plot is made of the
magnitude and phase of return differ-
ence as frequency is varied, a vaguely
‘snail-shaped’ curve results. Such a
polar plot is called a Nyquist diagram.
Subject again to some qualifications,
the stability criterion for a feedback
amplifier is that its polar plot of return
difference should not enclose the origin.
Figure 4 shows one example each of
a stable situation and an unstable
situation.

90° LEADING

MID-FREQUENCY

N .
Y

T+ug
1

UNSTABLE STABLE INCREASING

FREQUENCY

90° LAGGING

Figure 4. Nyquist's stabillty criterion. The curves
are polar plots of return difference for changing
frequency.

Because the phase of return difference
can be predicted from Figure 3 via
Bode’s result a Nyquist diagram can
also be constructed from Figure 3 and
the onset of instability can be predicted.
In 1945 Bode showed that Nyquist’s
criterion could in fact be expressed in
terms of the gradients of the curves in
Figure 3, thereby eliminating the work
of finding the phase explicity and plot-
ting the Nyquist diagram. Bode’s exact
rule is complicated, but a useful para-
phrase is

“If in graphs such as Figure 3 the
separation between the forward-
path gain and demanded gain
decreases toward zero at a rate not
exceeding 30 dB/decade, the amp-
lifier is unlikely to oscillate.”

This paraphrase makes no allowance
for the tolerances on components. It
assumes, in effect, that everything
about the forward path is well known
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and constant. In the audio context, the
paraphrase takes no cognizance of the
fact that the capacitance of the leads
that connect an amplifier and loud-
speaker is anything but well known. A
more conservative rule, applicable to
the audio context, is therefore

“In graphs such as Figure 3, the
separation between the forward-
path gain and demanded gain
should not decrease towards zero at
arate exceeding 20 dB/decade.”

The practical consequence is that the
forward path of an audio amplifier with
conventional resistive feedback should
have a single dominant pole which sets
the fall-off of gain at frequencies above
1/x,. The second and subsequent poles
should all lie at frequencies substantial-
ly above 1/ty (the frequency where
the separation reaches zero), because
each pole contributes a 20 db/decade
downwards slope to the graph of forward-
path gain.

Maximum available feedback

In Figure 2, the first stage is a long-
tailed pair with a current mirror at its
output; the input and feedback signals
are applied to the two bases to perform
the subtraction process of Figure 1. The
second stage provides a large voltage
gain, and the lag compensating capaci-
tor C provides the dominant pole of the
forward path corresponding to ll’t'# in
Figure 3. The third stage is a comple-
mentary class-B emitter follower whose
function is to transfer the output
voltage from the second stage to the
loudspeaker load. In practice, the tran-
sistors in the second and third stages
are often Darlingtons, and the input
transistors are often replaced by FETs.

In any amplifier, there is at least one
pole associated with the finite transit
time of electrons through each tran-
sistor. The transit time for typical
small-signal transistors is a fraction of a
nanosecond, but for power transistors of
the ubiquitous 2N3055 class the transit
time may be as long as a few tenths of a
microsecond. Thus, the output stage of
Figure 2 may have a pole in the vicinity
of 1 MHz.

As we saw in the previous section, the
unity-loop-gain frequency Iy in
Figure 3 must be substantially less than
the frequency of all poles except the

dominant pole 1/, if an amplifier is to
be stable. If the power transistors are of
the 3055 class then, no matter how fast
the other transistors may be, there is
going to be one pole at about 1 MHz.
Therefore, 1/ty must be chosen to cor-
respond to something like 200 kHz. Even
with more modern power transistors,
1/ty is restricted to about 1 MHz. The
art of designing a stable power amplifier
involves choosing the lag compensating
capacitor C such that 1/1y is appropriate
to the transistors actually used.

The geometry of Figure 3 is such that,
no matter how u, 8 and T, are separately
chosen, the return difference F(w) at any
angular frequency w cannot exceed

Flw) < lwty . 8)
Thus, if 1/ty is designed to correspond
to 200 kHz, return difference at 20 kHz
cannot exceed 10 (= 20 dB), and cannot
exceed 200 (= 46 dB) at 1 kHz. An
amplifier that boasts 80 dB of feedback
(F = 10000 at low frequencies) must
have 1/, corresponding to about 20 Hz;
return (i‘ifference must begin falling
above 20 Hz, and the former values at
1 kHz and 20 kHz (46 dB and 20 dB) still
apply.

Returning now to Equation 7, the
effectiveness of feedback in reducing
distortion is set by the frequency of the
distortion, not the frequency of the
input. The audible frequency range is
generally reckoned to extend to about
20 kHz and, with the foregoing con-
straints, return difference at this
frequency cannot exceed 10. Remem-
bering that 20 kHz is the third harmonic
of 6.667 kHz, we see that feedback can-
not reduce offensive odd-harmonic
distortion of mid-treble input signals by
more than a factor of 10. Remembering
too that 20 kHz is the seventh harmonic
of 2.857 kHz, we see that feedback can-
not reduce crossover distortion of
mid-range input signals by more than a
factor of 10.

Until recently there has been no way
around this problem except to increase
the unity-loop-gain frequency 1/, and
this demands that the frequencies of the
transistor poles must be increased if
stability is to be preserved. Fragile,
expensive power transistors, with nar-
row bases to achieve short transit times,
become mandatory. ®

(.. . to be continued)
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for long life extended response

¢

¢ Replacement heads for cassette decks,
reel to reel decks, cartridges and cassette
recorders. Also professional recorders
and duplicators.

o Will fit AMPEX, SCULLY, TEAC, ATC,
GATES, PENTAGON and many more.

o Specification sheet of all Nortronics heads
available on request.

o Complete range of Alignment tapes for
cassette, reel to reel and cartridge decks.

¢ REGULAR MAINTENANCE ENSURES
CONTINUED OPTIMUM PERFORMANCE
Nortronics manufacturers a full range of
audio care products.

TAPE ALIGNMENT
HEAD TAPES
CLEANER
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SPLICING TABS

SPLICING
BLOCKS

‘0””

ZENITH/HEIGHT GAUG

¢ NORTRONICS audio care products are
designed to care for and maintain your
valuable recording equipment.

# SEND TWO 27¢ STAMPS FOR OUR
FREE BROCHURE ON THE
COMPLETE NORTRONICS ACCES-
SORIES RANGE.

EMAC
INDUSTRIES ¢:y.L10

2 Bengal Crescent, Mount Waverley,
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Vic. 3149. Ph: (03) 277-9989.
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AINIATURE
SWITCHES

20 SERIES

® DPD.T

® Snap mountings

©® Rated 10 amps
250 VAC

®°(0.C. solder tab or
P.C.B. terminals.

e SEC APPROVED

{SHOWN ACTUAL SIZE)

21 SERIES

® DPS.T

® Snap mounting

©® Rated 4 amps
250 VAC

@ Screw terminals

e SEC APPROVED

(SHOWN ACTUAL SIZE)

22 SERIES

® D.P.D.T

® 8mm panel hole

©® Rated t0amps
250 VAC

® (.C., solder tab or
P.C.B. terminals.

@ Plastic or chrome
toggle and
hardware.

e SEC APPROVED

(SHOWN ACTUAL SIZE)

Now focally manufactured miniature swit-
ches at a sensible price.

A wide variety of switches are available
including special colours, hot stamping
as well as a matching indicator.

Contact the factory for these and all your
other switching needs or send for our
jatest short form catalogue NOW!!

SWANN ELECTRONICS
INTERNATIONAL PTVY. LTD,
151 Forster Rd.. Mi. Waveriey.
Victoria. 3149.

Tel:{03) 544 3033.Telex: 31707
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ARE YOU
MISSING OUT?

You've spent hundreds or maybe thousands of dollars on
your hi-fi. Great amplifier, superb turntable, fantastic
speakers. But are you getting all the sound you paid for?

Probably not . . . if the vital connections between your hi-fj

components aren't made using the Monster Cable system of [ and reduced hum and RF interference.

precision cables, connectors and accessories. Interlink/Phonolink is avallable in pre-packaged 1 metre pairs or can be cut
and terminated to the exact length you require by your Performance

Monster Cable is a proven interconnect system that will Standard Serles dealer

dramatically increase audio performance and provide the best

acoustic value-for-money improvement you're ever likely to POWERLINE
make to your hi-fi. Powerline is a four conductor, controlled impedance speaker cable

that has been designed as the ultimate link In the amplitier-speaker
It you're really serious about your sound system and the interface.
listening pleasure you derive from it . . . read on!

Based on the high purity, fine copper stranding construction of
MONSTER CABLE

Monster Cable, Powerline utilizes two conductors for each polarity.
This results in extremely low resistance and a greater surface area
AUSTRALIA’S LARGEST SELLING
SPEAKER WIRE SYSTEM

of conductivity for maximum power transfer at all frequencies.
Sonically, Powerline brings you one step closer to the musical
The rapid improvements in power amplifiers and loudspeakers have g;zgt' ds;re:;lr::?cgi’cnlggg ':nahfh?%'::agg?;;;ﬁg;%g:‘c%lfated
focused attention on a major weakness — the speaker cable system. instruments within the sound stage enhance your aural
By eliminating the problems assoclated with conventional wire,
Monster Cable directly couples your amplifier 1o your speakers without
loss, without distortion

experience.
Powerline is available in custom cut and terminated lengths from your local
How? More copper, finer strands, higher purlty and a unique winding
configuration that lets your ampllﬂer and your speakers make beautiful

stockist. He'll also be able to demonstrate the advantages provlded by this
new technology, which make Powerline a lifetime investment in your

music together. For sounds that are dynamic and powerful, open and clear

The way real music should be.

listening pleasure.
And more! Monster Cable provides blg periormance for littie dollars

AND WHATEVER THE
gou can ﬁmgm;lcantly improve the performance of your sound sgstem simply CONNECT|ON A MONSTER
y switching from your conventional speaker wire to Monster Cable — it
costs you less than buying better speakers, a better amplifier, or even a CABLE CAN MAKE IT

better cartridge. Gold Pin. The smallest and perhaps the most universal of

However beware the imitators. They offer price but not quality. our amplifier- to-speaker connectors.
Only the finest materials are used in producing Monster Cable. And it is Gold Spades. Beautlful construction with hard goid
safe to-use with all amplifiers, regardless of design surfaces to make the ideal connection with many of
Monster Cable Is available conveniently pre-packed in 3.7 metre (12 ft), today's amplifiers and speakers. :
6.1 metre (20 ft) and 9.1 metre (30 ft) pairs, or can be professionally cut Gold Banana. An elegantly simple connector, using a
and terminated in custom lengths at your local Monster Cable dealer. crimp-on design with multiple fingers, that can

significantly reduce contact distortion.
PERFORMANCE STANDARD

X-Terminator. An expanding solid shaft tip
SERIES

provides both greate contact area and high contact
INTERLINK/PHONOLINK

pressure — the ultimate banana-type connector.
Cramolin. Oxidatlon and contamination, which attack
every connection point In an audio system, can now be
Deslgned specifically for transmitting low level audio signais, corrected and prevented
Interlink sels a new standard of performance and value in Cramolin Red solution removes distortion-
interconnect cables — for turntables, pre-amplifiers, tuners and tape producing oxides and corrosions, while Cramolin Blue
decks. (And video equipment as well.) solution preserves and protects cleaned contacts from
Interfink features a speclal ULTRA LITZ conductor — over 100
separately insulated strands of high purity copper. This inner core
allows the most accurate signal transfer without high frequency loss

any further deterioration
The Monster Cable interconnect systems and accessories are
Monster Cable has aiso developed and produced the perfect termination
for interlink cable — Phonolink, a precision gold-plated RCA-type plug

Phonolink features a split centre shaft for increased contact pressure and
materials that reduce interference with the audio signal to an absolute
minimum.

Sonically, Interlink/Phondlink combine to maximise your sound system's
performance for increased clarity, greater dynamic range, lower distortion

available at all leading hi-fi stores. Happy listening from all
of us at Monster Cable.

Get all the sound you paid for. ..

o TONSTER.CASLE.

Distributed by Convoy Sydney (02) 698 7300
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| When you've decided you need that new (] Listen to it — and you'll know
turntable (meaning now unless you how much difference a truly
already have your Walker!) and you've good turntable can make.

checked out the fancy prices against
engineering quality and performance of
others - look at Walkerdeck CJ&5.

1 Buy it, and you'll know the
satisfaction of owning a superior,
reliable, consistently excellent

O Simple, logical, economical design. product.
Innovo'rivg use of moteri'o.ls. Fully sprung 1 Walkerdeck CJSS.
sub-chassis system. Precision belt drive. ]
Universal arm mounting arrangements. 1 When you're ready for
And, all levelling and suspension something that's simply more
adjustments can be made from above! than better!
llustrated: 7
WALKERDECK CJ55 WITH HADCOCK GH220S TONE ARM AND GRADO GF1+ CARTRIDGE /
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DISTRIBUTED BY: R
AUDIO 2000 s :
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Vector Research

VR

5000 FM AM receiver
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The Vector Research VR 5000 has some outstanding

features and a few weaknesses. Ho . .

. hum. If they had

only reduced that hum level, the performance would have

been even better.

GIVEN THE CHOICE of purchasing a
good stereo amplifier and a separate FM
tuner, most purchasers opt for the stereo
receiver because of its convenience and
generally slightly lower cost. The savings
are real and the user benefits are
unquestioned, for simply by throwing a
single switch you can change from tuner
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to record player or cassette player. This
minimises the number of controls that
you have to twiddle in order to achieve
convenience plus quality sound. The
Vector Research VR-5000 is a good
example of the new generation of FM/
AM receivers developed for those people
who like “uncluttered” designs.
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VECTOR RESEARCH
VR 5000 FM AM RECEIVER

Dimensions: 440 mm wide X 142 mm high
X 376 mm deep

Weight: 11kg

Price: $499 rrp

Manufactured:  InJapan by Vector Research
Inc. of Chatsworth California

Distributor: Keio International Pty Ltd,
198 Normanby Rd, Sth
Melbourne, Vic. 3205. (03)
64-3546
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Features

Vector Research, based in California, are
not yet well known in Australia. The
designers have gone to a lot of trouble to
provide all the features that the intend-
ing user may be looking for and a few
more which he may not have thought of.
The receiver is designed with an ex-
truded aluminium front panel with a
matt black finish and white silk screened
designations for controls. The top third
of the receiver features a rear-
illuminated panel with a signal sensi-
tivity meter at the left and a centre zero
tuning meter adjacent to it so that the
FM station can be visually aligned and
correctly tuned. Adjacent to this is a
250 mm long slide rule dial with an FM
tuning of 87 MHz to 109 MHz, whilst
the AM section covers 515kHz to
1650 kHz.

The central raised section of the
receiver contains a power switch on the
left hand side with two push button
controls for high filter cut and FM
muting on the right hand side. There are
also function verification light emitting
diodes to show the selection of AM/FM,
FM stereo when the stereo signal is
detected by the pilot tone carrier, phono
and auxiliary.

The bottom row of controls includes a
tip ring and sleeve socket for
headphones and a speaker selection
switch with OFF, A, B, and A+B.
Unlike most other receivers on the
market, as well as the bass and treble
controls, the unit also has a mid range
control. This provides modest but very
usable and effective control for frequen-
cies lying between 100 Hz and 10 kHz.
The plateau region of this control covers

Transient overload recovery test (IHF-A-202). 10 dB overload re rated power into 8 ohms, both channels
driven. Overload duration: 20 ms; Repitition rate: 512 ms.

50 ms/div

the range 800 Hz to 2 kHz and provides
the mid-range control in the frequency
domain where it is most useful. The
volume control and balance control are
coaxially located centrally in the bottom
panel. To the right of these are three
toggle switches, one for Loudness ON/
OFF, another switch is for selecting tape
1, source, or tape 2 and a third switch is
for tape copy with selections of 1 to 2,
.out, and tape 2 to 1, for recording. The
function selector provides direct switch-
ing for AM, FM MONO, FM AUTO,
PHONO and Auxiliary. The ‘auto’ func-
tion indicates when the signal sensitivity
is too low for good stereo reception to
operate and then the receiver will
automatically switch into the MONO
mode. The tuning control operates
through a counter-weighted drive sys-
tem to smoothly select the required
station.

The rear of the receiver has FM
terminal connections of 75ohms and
300 ohms. There is a ball-jointed
moulded AM loopstick which has a

1 ms/div

greater range of adjustment than most
other loopsticks on the market but the
reception will only be good on local
stations. There is an aerial and earth
connection for an external AM antenna
which can be used in fringe areas of poor
reception. Coaxial sockets are provided
for moving magnet cartridges and auxili-
ary inputs, such as a separate radio
receiver. There are two sets of input and
output coaxial sockets for two separate
tape recorders. Obviously, one does not
need to connect both, but if one does the
functions provided on the front panel
are effective and facilitate tape copying
without impinging on the radio or
amplifier functions.

The speaker sockets are colour coded
with effective spring loaded terminals
which retain the bared speaker wires by
means of sensibly designed taper entry
moulded sockets. Above each of these
sets of sockets is a speaker fuse with a
4 amp rating. These fuses are designed
to blow in the event of an overload or as
a result of shorting the speaker leads. p»
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Let’s face it, every car interior gets old. But
it needn’t show. The Kitten System has created
Revive All, the facelift that comes in a bottle.
Revive All will dramatically improve the
appearance and feel of vinyl or leather upholstery,
the dashboard, inside doors, roof linings, tyres,
rubber bumper strips and vinyl tops.

revolutionary way
Now this isn't just an extravagant claim.
Revive All penetrates surfaces with a special
silicone film to restore original beauty.

And if you use it regularly, Revive All will

preserve against cracking and decay caused by
, natural elements.
Un e o If you have an interior that needs cleaning,

we recommend Kitten Interior Cleaner or
Kitten Upholstery Cleaner before using
Revive All

Otherwise, for your car’s good health,use
Revive All regularly and help your car

£row young.

© THE KITTEN SYSTEM
KIW 311/2 (\ » ' l B [@]

THE CREAM OF CAR CARE.




Using ETI PCB Artwork

This method can be used to make
negatives of ETI artwork from October
1977 on, provided the reverse of the page

is printed in blue. The film used is

Scotchcal 8007, which is UV sensitive and
can be used under normal subdued light.
° Cut a piece of film a little larger than the

pc board and expose it to UV light through
the magazine page. The non-emuision
side should be in contact with the page.
This surface can be detected by picking
the film up by one corner — it will curl
towards the emulsion side. Exposures of
about 20 minutes are normally neressary.

The film can now be developed by
placing it emulsion side up on a table,
pouring some Scotchcal 8500 developer
on the surface and rubbing it with a clean
tissue.

Further information on Scotchcal and
pcb manufacture can be found in the Sep-
tember and December 1977 issues of
ETI

Please note that occasionally lack of
° space may prohibit the printing of blue
type behind all pcbs. In this case the

reader must resort to more conven-
tional photographic techniques for pcb
manufacture.

Our Subscriptions Department Discovers ...
. . . New Zealand

New Zealand readers are continually asking if we can arrange
for subscriptions to Electronics Today International to be paid
in New Zealand currency to a New Zealand address so as to
avoid the hassle and expense of obtaining bank drafts.

Well we have finally done it!

From now on New Zealand readers will be able to pay for subscriptions to
E.T.l. in New Zealand currency and at a New Zealand address! Also as a
special offer the New Zealand subscription rate will be identical to that
applicable in Australia — no surcharge to allow for exchange rate! Not only
will you pay less and have fewer hassles — but you should also receive your
issues much earlier. This offer ends March 1983, order your subscription
now!

-l:-----------------—---—-----—--—--—-~

: [0 Subscriptions: $25.75 (NZ) per year. \I
| enclose $.......... for my subscription to Electronics Today International ‘
: Send orders to: Murray Publishers N.Z. Ltd. )
" Attention: Frank Hargreaves >
" ACP, 4th floor, Sun Alliance House 7
" 42-44 Shortland Street, Auckland 1
: QIR ... o 1 et ool AAACIPOBE o b vl S et T IO, e el et o :
1 Special offer lasts only till March 1983. Order now. !
\-.------------------ ----------------:L
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MINI-MART

Where readers can advertise —
For Sale/Wanted/Swap/Join.

® We'll publish up to 24 words (maximum) totally free
of charge for you, your club or your association. Copy
must be with us by the 1st of the month preceding the
month of issue. Please — please — print or type
adverts clearly, otherwise it may not tum out as you
intended! Every effort will be made to publish all
adverts received; however, no responsibility for so
doing is accepted or implied. Private adverts only will
be accepted. We reserve the right to refuse adverts
considered unsuitable:

® Conditions: Name and address plus phone
number (if required) must be included within the 24
words. Reasonable abbreviations, such as 25 W RMS
or 240 Vac, count as one word. Adverts must relate to
electronics, audio, communications, computing etc
general adverts cannot be accepted.

Send your advert to:

ETI Mini-Mart,

4th Floor, 15 Boundary St,

Rushcutters Bay NSW 2011.

AUDIO

WANTED: Stereo IR remote control, any condition.
And basic audio expander-compressor in working
order. Write to D. Elder, 1 Beitana Pl, RAAF Base,
Darwin NT 5789. (089)80-5560.

FOR SALE: Playmaster stereo amplifier S0 watts/
channel MOSFET type. Assembled, in perfect
working order. $150. Phone Phil Ferrier (055)
62-5747 or write to 7 Patricia St, Warrnambool
Vic. 3280.

MISCELLANEOUS

TEKTRONIX OSCILLOSCOPE for sale. 60 MHz
bandwidth, excellent condition. $780. G. Kingsmili,
11 Plunkett St, W. Heidelberg Vic. Phone (03)
497-4291 after 7 pm.

FOR SALE: Stepping motors, American SLO-SYN.
M092 —~FCO08, 1.8° step angle, 3 V, 4 A. Three, new
in pack. $100 each. Phone (05)261-3144.

WANTED TO BUY: Phllips or Mullard Valve Data
Book or Radiotron Valve Manual. R.A. Attwood-
Alchin, 86 Main Rd, Solomontown SA 5540.

TRIO 15 MHz dual trace CRO with manual, no
probes, hardly used. $500. Also EA2650 com-
puter, 8K RAM, two I/0 ports, cassette interface.
$200 ono. (02)625-6058.

FOR SALE: Oscilloscope Philips PM3265E,
150 MHz, dual trace, delayed sweep, wide screen,
probes and manuais, 4years old. Good condition.
$1250. Moorabbin Vic. (03)555-5175.

SELL: Parts (some ex-united trade sales)
all priced. T/FMR 240 Vac — 110 V 2A (x2). $35.
Mark Sully, 61 Newman St, Niddrie Vic. 3042.
(03)379-2879.

WANTED TO BUY: Set of Dreamer/6800 User
Group newsletters, preferably complete, from
Sept 80 to March 82. Phone (03)560-4438.

WANTED: AWA or similar 5” CRO, valve type.
Tube and electrical condition unimportant. Phone
reverse charge Bruce (068)42-1894 after 7 pm..

ELECTRONIC SOLDERLESS project kits for
hobbyists of all ages. Normally $40, only $20.
(046)26-5713.

DICK SMITH SERIES colour TV game set. Four

plug-in cartridges and rifles included. Oniy $100
the lot. (046)26-5713.
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CLARION — auto reverse AM/FM pushbutton car
radio cassette. Deluxe model PU-758A. As new.
$180. (046)26-5713.

VIDEO TAPE RECORDER. Shibaden SV-610.
Working with tapes and monitor. $100. Phone
(02)89-1450.

COMMUNICATIONS

SELL: DX-302 receiver, KX-2 ATU plus long wire
antenna. $250 or swap for FRG7, ICF2001, R1000
etc. Write to Tim Dodsworth, P.O. Box 917, Ingham
Qid 4850.

WANTED: Communications receiver DR22 Tandy
FRG7 or similar. For general purpose SW listen-
ing. (02)46-3539.

FOR SALE: 18 channel AM CB plus power supply,
carry case and battery pack. Good condition. $90.
J. Hamilton, 7 Shirley Rd, Wollstonecraft NSW.
(02)43-2672.

COMPUTERS

SORCERER 32K c/w all manuals, tapes, programs,
inc. WP and Forth, cables for two tapes & printer,
$900. R. Hogan, 72 Allonby Ave, Wagga 2651.
(069)22-7246.

WORKING DG680 PCG, $120 ono. Write K. Goiser,
49 Lord St, Sandy Bay, Hobart 7005.

APPLIED TECHNOLOGY DG640 VDU kit. Un-
touched, in original package, with manuals, $95.
Phone Terry Day, working hours, (02)73-0433
ext. 440.

ICL 7181 intelligent VDU, 14’ tube, detachable
Honeywell QWERTY keyboard with editing and
cursor control keys. 240 Vac operation, $300.
Long, 46 Gloucester St, Sydney. (02)27-2982 a.h.

SELL: ZX-81, 16K RAM, full ‘real’ keyboard and
case (super 80), ROM book, six AZUA newsletters
and plenty of software. $350. S. Hodgson,
138 Tyler St, Preston Vic. 3072. (03)470-3240.

FOR SALE: Micro-Ace computer, 16K RAM, power
supply, TV adaptor and documentation. $190.
Phone John (02)525-1292 ah or (02)517-1851 ah.

FOR SALE: APF Colour Computer, including
colour monitor, 8K RAM, 14K ROM and joysticks.
$700. Phone (03)798-3319.

WANTED: Data sheets for MSM5523RS clock chip
and MSL2312RS. S. Featherstone, 14 Pioneer St,
Toowoomba QId 4350. (076)34-3924.

SELL: System 80, Monitor, EDTASM, second tape
recorder, cables and manuals. Used for master file
update accounting. To be replaced by something
bigger. $750. (079)34-4225.

ZX81 MEMORY EXPANSION kits. Increases 1K to
2K for $22 or 2K to 4K for $40. Send order to M.E.,
P.O. Box 834, Traraigon Vic. 3844.

SELL: Microcomputer 48K compatible with
Applesoft programs and hardware add-ons. $790.
Peripheral cards for Apple Il available. Write to
Choon M. Oi, P.O. Box 2354V, GPO, Melbourne Vic.

PDP11 16K memory and back plane. $500 or best
offer or part trade for 8" DEC floppies. KSR 35
excellent condition $100 or best offer. Norm
(03)534-1192.

FOR SALE: S100 1/0 card. Two serial (tull RS232),
nine parallel (8-bit) with cables and compre-
hensive manual, never used. $300. Worth $370.
Phone Russell (03)211-7671.

0S| SUPERBOARD 11, 8K RAM, power supply,
manuals and software. $300 ono. Phone
(07)205-3457.

FOR SALE: Micro-Ace computer, 2K RAM, VHF
modulator. Including all leads, extra books. Value
$250, sell $100. 33/51 Castiereagh St, Liverpool
NSW 2170. (02)601-2460 take message.

SELL: System-80, 16K, green screen monitor,
programs and books. $750. Phone (02)713-7116.

0S| SUPERBOARD, 48 character RAM, EPROM
expansion, DABUG, power supply, disk interface,
EXMON EPROM, FORTH, software, books, bits
and pieces. Offers. Ray (02)938-4767.

SELL: Commodore 8K old ROM, hardly used.
$700. Sound box fitted. David Christie, 34 Colville
St, Highgate Hill Qid 4101. Phone (07)246-1474.

SUPER-80: Basic EPROM and power supply, S100
fully connected, all IC sockets, 16K expandable
to 48K on-board, tone generator and all document-
ation. $339. Phone (053)32-6733.

FOR SALE: ‘Wang 600’ computer. Paper output
but no separate display. Perfect condition. Best
offer. (02)95-1599.

EPSON MX80 ribbon cartridges. Bought in buik,
have to sell excess. Send $25 for two + small
SSAE. S. Petelin, 36 Northam Ave, Bardon
Qid 4065.

FOR SALE: Four memory modules for HP-41C
caiculator. $20 each or four for $60. Phone S. Sidoti
(02)660-5120 after 5.30 pm Mon and Tues or after
9.30 pm Wed, Thurs and Fri.

APPLE JOYSTICKS for sale. Singie $18, twin $35.
7 day, money back guarantee. Phone D. Plummer
(03)267-2596 (ah) or write to P.O. Box 16, Dareton
NSW 2717,

PRINTER, Base 2 model 800, 100 cps, serial, tract/
frict feed. $450 ono. Memory boards for Motorola
Exorciser buss, 8K, $50, 16K $90 ono. Al in good
condition. C. Stockdale, P.O. Box 871, Morwell
Vic. 3840. (051)34-7836.

MICROBEE and Super-80 three tone, seven octave
sound generator. Effects range from tunes to
UFOs. Circuit diagrams, documentation etc, $6.
J. Burns, 6 Banksia St, Townsvilie Qid 4814.

ETI-660, colour, 3K RAM, audio amp, modulator,
cassette leads and hex keyboard in quality metal
case. Perfect working order. $260. D. Poole,
1 Spurwood Cl, Kenthurst NSW. (02)654-1473.

SELL: Sorcerer MK1 32K RAM S$100 expansion.
One disk, printer and paper. Video monitor. $3500.
(062)91-8881 after 5.30 pm.
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Otherwise it’s likely that the output
transistors would be destroyed. The
mains supply is also separately fused
with a 5 amp fuse which is also accessible
from the rear panel of the receiver.

The chassis is well made and solidly
constructed from coated steel. The top
cover and base of the unit are well
ventilated to allow for heat dissipation
from the amplifier. Unlike many other
receivers on the market, this unit does
allow the direct connection of either one
set of 4 ohms speakers or two sets of
8 ohms speakers in parallel.

Inside

The inside of the receiver is sensibly
designed with a fairly neat split between
RF and audio stages on the two sides of
the chassis. The left hand side of the
chassis is divided into three sections
with the preamplifier and medium level
amplifier stages at the front, the main
output stage on a large vertically finned
heat sink in the centre and the power
output stage, power supply transformer
and fuses, located at the rear. The
designers have utilised extensive areas of
slotted perforations on both the under
side chassis and in the top cover,
immediately under and over the power
output and power supply stages.

On the right of the unit the RF stage
utilises conventional tuning gang and
dual gate MOSFET RF transistors to
provide reasonable sensitivity and good
selectivity. Most of the wiring around
the top of the printed circuits is
associated with dial illumination and a
small number of wires, which are in the
main screened, carry signals from the
rear of the RF stage through to the audio
frequency and switching circuitry at the
front of the unit. One unusual feature is

Louis A. Challis et
& Asaccates Pry Lt
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the design of the illumination circuits
for the front of the slide rule dial. This
features a fancy plastic moulding to
carry the light through the clear plastic
down to the front of the panel to provide
a uniform light level. The designers have
gone to some trouble to suppress switch-
on transients with voltage dependent
resistors and capacitors located across
the power switch and so both switch-on
and switch-off transients are positively
suppressed.

Amplifier performance

The heart of the VR-5000 receiver is the
amplifier which provides particularly
good characteristics. The frequency re-
sponse extends from 4.4 Hz to beyond
100 kHz, with the tone controls centred.
The circuit provides particularly low
distortion levels right across the fre-
quency range at the rated output of 45
watts with both channels driven into
8 ohms. Under these conditions the
distortion at 100 Hz is a modest .036 %,
at 1 kHz .047% and at 6.3 kHz .065%.
At the 1 watt level these figures drop
even lower being .012% at 100 Hz,
.0056% at 1 kHz and .009% at 6.3 kHz.
Any improvement beyond this is unwar-
ranted in a piece of consumer elec-
tronics, although some manufacturers
play the numbers game to have lower
figures.

The transient intermodulation distor-
tion is less than 0.1% whilst the hum
and noise figures are a shade higher than
we have come to expect from top line
equipment, being —64.5 dB unweighted
relative to the 1 watt level and
—74 dB(A). The hum and noise levels on
the phono input are very similar at
—62dB unweighted and —74 dB(A)
relative to the 1 watt level. The maxi-
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mum output at the clipping point is 66
watts which provides a dynamic head
room of 1.7 dB relative to the rated 45
watts. The phono input level for 1 watt
level is 390 microvolts whilst the over-
load point is 215 millivolts, which
provides a very healthy overload margin
to protect the amplifier.

The transient overload recovery test
proved to be impeccable and both
channels recovered within one half cycle
from a full overload. The cross talk
between channels is good at low frequen-
cies being typically 40 dB up to 1000 Hz
dropping down to —20dB at 20 kHz.
This performance is adequate but not
superlative. The tone controls provide
+14 dB bass boost and cut at 20 Hz,
+10dB of treble boost and cut at
10 kHz whilst the mid-range boost and
cut is +6dB at 1 kHz. The high cut
filter provides a modest —10dB of
attenuation at 10 kHz extending to
—15dB at 20 kHz.

The amplifier section of the receiver is
well designed and performs well con-
sidering the price of the receiver.

AM/FM tuner performance

The RF stage is not quite as well
designed as the audio frequency stage.
On FM the sensitivity is adequate, with
9 dB(F) input required for 26 dB signal
to noise ratio on mono and 21 dB(F)
required for 46 dB signal to noise ratio
on stereo. The ultimate signal to noise
ratio is limited by internal residual hum
leakage. Because of this the maximum
signal to noise ratio on FM stereo is
53.5dB whilst the maximum signal to
noise ratio on FM mono is limited to
57dB. The frequency response, how-
ever, of the FM section is ruler flat from
100 Hz to 15 kHz and is only 3 dB down »

- + -
® g ¥y-® w0 9 ‘0
SIGNAL INPUT POWER

dBFfodBf = 1r10"Vatts) on 75 INPUT
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at 20 Hz. The cross talk component is
better than 30 dB down from 100 Hz to
7 kHz with a slight rise between 10 Hz
and 100 Hz and a comparable slight rise
between 7 kHz and 15 kHz.

The FM section has a number of other
attributes and even without an aerial it
pulls in half of the local FM stations
well. It provides a clean and healthy
signal on all the stations once the simple
dipole aerial, supplied with the unit, is
connected to the terminal. The distor-
tion on FM at 50 dB(F) is less than half
a percent at 1 kHz on stereo and less
than 0.3% on mono. Were it not for the
hum level generated back through the
FM section, the performance of the FM
stage would be amongst the best that we
have seen.

On AM the performance is desultory,
as we have grown to expect from
Japanese AM tuners, with a smooth but
generally modest frequency response

extending from 10 Hz to 2.5 kHz. This is
adequate but not really good. The AM
stage is only designed for local reception.
However, when an external aerial is
utilised at night time it pulls in distant
stations from as far as 400 km away.

At home

I evaluated this unit at home with a wide
range of cassette recorders, record
players and with its own internal FM
and AM receiver stages. When playing
through either a set of B & W 801’s or
Fischer modular speakers, it provides
impeccable performance with the ampli-
fier. I played many records and tapes.
Two new and very different records were

monic Orchestra conducted by Herbert
von Karajan, which is-a digital recording
from Deutsche Gramophon (2741003).
In each case the amplifier’s performance
proved to be superlative and the power
rating of 45 watts proved to be more
than adequate. I was able to appreciate
the quality of the amplifer stage which is
excellent.

The Vector Research VR 5000 is a
basically good receiver with some out-
standing features and a few weaknesses.
If the designers only reduce the hum
level on FM, they will then have a truly
outstanding receiver that I would rate as
near to ‘top of the class’. ()

Earl Klugh on “Fingerpainting” an
exciting and superb original master
recording from  Mobile Fidelity
(MFSL1-025) and the Johann and Josef
Strauss ‘“Waltzes, Polkas, Marches and
Overtures” with the Berlin Philhar-

Absolute copyright inf this review and accompany-
ing measurements is owned by Electronics Today
International. Under no circumstances may any
review or part thereof be reprinted or incorporated
in any reprint or used in any advertising or
promotion without the express written agreement
of the Managing Editor.

MEASURED PERFORMANCE OF VECTOR RESEARCH VR-5000 RECEIVER

"ll"_

(S.N. 5011739)

FREQUENCY RESPONSE:

{-3dB re 1 watt, 0.5V left 4.4Hz

Input to Aux Left 4.5Hz

SENSITIVITY: left

{for 1 watt in 8 ) AUX 20.5mv
TAPE 20 .5mV
PHONO M/M 390 v
OVERLOAD M/M  215mV

INPUT IMPEDANCE: left
AUX 19k
TAPE 19k
PHONO 52k

OUTPUT IMPEDANCE : 230 milliohms (@ 1kHz)

HARMONIC DISTORTION:

(A) {At Rated power of 45 wWatts
into 8 40.1 Volts)
100Kz
2nd -76.1
3ra -70.8
4th -84.9
Sth =77.0
THD 0.036
HARMONIC DISTORTION
(B) (At 1 watt into 8L )
1008z
2nd -81.8
3rd -81.4
4th -95.0
Sth -98.2
THD 0.012

Tone controls Centred TRANSIENT INTERMODULATION DISTORTION: < 0.1%
to 100kHz (3.15kHz square wave and
O 100kHz 15kHz sine wave mixed 4:1)
Right NOISE & HUM LEVELS:
21.0mV re 1 Watt into 851 ) AUX -64.5 dB{Lin) -74 dB (A)
21.0mv PHONO M/M =62 dB(Lin) -74 dB(A)
430 v {with volume control
220mv set for 1 wWatt output with,
0.5V input (Aux)
Right SmV input (Phono M/M)
19k
1 MAXIMUM OUTPUT POWER AT CLIPPING POINT:
9k
52k (1HF-A-202)
{20mS burst repeated at 500mS
intervals) 65 vV P-P
= 66 wWatts
Dynamic Headroom 1.7 dB
F.M. SECTION
1kHz 6.3kHz -
-75.0 -72.2dB |« UENCY RANGE: 87.5 - 109 mHz
-68.5 -64.7
i-yan USABLE SENSITIVITY:
-83.0 -75.6dB
(40%xHz deviation)
-73.4 = dB
Mono for S/N 26dB 9dBf
0.047 0.065%
Stereo for S/N 46dB 21dBf
SIGNAL TO NOISE RATIOS: (40kHz elevation)
Mono {some residual hum) 57.0d4B
IkHz 6. 3kHz
Stereo {some residual hum) 53.5dB
-86.3 -84.8d4B
~90.9 -82.4dB F UENCY RESPONSE:
- & {see curves) 20Hz- 16kHz
- - SEPARATION:
0.0056 0.009% (includes generator) 3048
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NEED MICROPHONES?
WE HAVE THE
FOLLOWING IN STOCK.

—_— == do
| AKG 1
' D310 | SENNHEISER | ELECTROVOICE |
BEYER
D 320 MD 416 PL88 OMNI |
D3 e MD 421 RE 16 RE 50
30 MS00RIBBON | MD 441 A5
D12E |
. TT—— il St Saaiiiba i - 1 E—
| REPLACEMENT GRILLS TO SUIT | SHURE
SMB8 ...t $25.00 SM 57
' MIC CLIPSSHURE TYPE ................. $4.00 ea SM 58
MIC CLIPS BUTTERFLY TYPE ......... $6.00 ea SM 77 |
BOOM STANDS ..o $55.00 SM 78
STRAIGHT STAND. ...c.eveveeeeeren. $45.00 SM 10 Head-Set Mic
ROUND BASE STAND.......cccoueen..... $60.00 | SM 11A Lavalier Mic |
BANQUET STAND.......coovevrereeeenn $42.00 565 SD
BOOMS.....oooieeeiieeeeeeeeeeeeeeeen $29.00 | 545 SD

CONDENSER MICROPHONES

| AKG
C451PreAmp CK5 SR 1 T -
CK 1Capsules CK8 | SENNHEISER SHURE
| CK2  20DbPad | ME 80 Shot-gun Capsule et
— = 3 : ME 88 Shot-gun Capsule | §M 85
SWITCHCRAFT CONNECTORS | ME 40 Cardoid Capsule
FEMALELINE .........oovoeeen.. $5.00 ea | ME 20 Omni Capsule . PZM
MALELINE .......cooovveeveeen . $4.50 ea K 3U Pre Amp 30GP
CHASSIS FEMALE .................. $5.00 . MKH 816 (P 48 UB) | 67P
CHASSISMALE........cocoveen... $4.50 L prgRma 3 L
| BELDEN MIC CABLE (8412)......$2.85 perm l
DI BOXES

THIS IS ONLY PART OF THE LARGE RANGE OF
MICROPHONES AND ACCESSORIES WE HAVE
AVAILABLE. FOR FURTHER DETAILS SEND
S.AE.TO:

SOUND ON STAGE

405 KENT ST., SYDNEY NSW 2000.
Phone 29 4558 29 7426

LINE LEVEL SPLIT BOXES
MIC SPLIT BOXES
MULTICORE CABLE
MIKE STAND ADAPTORS
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OUTDOORS is a magazine also pub-
lished by ETI's publishers and the
reason why they rate a mention in
Dregs is because they had a very
‘special’ issue recently, the cover of
which is reproduced below:

The cover story on Tasman Turtles
(see also ETI, April-May-June 82) was
headed:

FERAL TASMAN TURTLES
— the new menace!

The story went like this:

“Originally introduced to Australia
by well-meaning computer buffs as
robot projects, the Tasman Turtle has
grown to become a threat to the
Australian countryside. The feral
population grew from the number of
domestic Turtles being dumped in the
bush because owners had lost interest
or become bored with the programs
provided. (After all, they couldn't play
Space Invaders!)

“The feral population is now so large
that Tasman Turtles have become one
of the more popular game for local
shooters.

“The Turtle is prized for several
reasons. Because of its computer
background it is a very cunning animal,

in three weeks!

Well, boss, running under Werdstar merged with
Soopersort and WhizCalc | calculate that, at the
current rate of depreciation . . . you'll be bald
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making the hunt good sport. The
Turtle's tough outer skin is prized by
hunters who used them for everything
from potplant holders to light shades!

“The Turtle is also prized for the
unique pen that it carries secreted
inside its body and which it sometimes
projects out to dig up Telecom wires
(its main source of food) and to ring-
bark electricity poles. One especially
good green specimen shot recently
near Wagga was found to contain a
gold-plated Shaeffer pen with diamond
inlay, but this is acknowledged to be a
rare case. Normally, the Turtle is found
with either a Bic Finepoint or Ball
Pentel, particularly around the
Canberra-Monaro district where the
pens carry a ‘Commonwealth of
Australia’ mark."

The special issue of Outdoors
proved a complete surprise to its
editor, Peter Scott (one time editor of
ETI's sister publication Hi-fi Review,
now defunct). The whole thing was
‘dummied-up’ by ETl's advertising
production manager, John Gerrie and
layout artist, Githa Pilbrow!

The strangest things . . .
People talk about ‘strange’ things, at
times. Perhaps only the physicists
amongst Dregs readers will appreciate
this one, but we pass it on for amuse-
ment's sake, anyway.

Conversation overheard in
Tilbrook household:

“l see they've demonstrated quark/
anti-quark particle interactions.”

“Well Il be charmed!"
We leave it to readers to imagine what
follows . ..

What's he talking about?

Conversation overheard in the ETI
office.

“What's a quark?"

“Well, that's a particle that .. ."

“It's the sound a duck makes when
you wring its neck!"

“That's funny. | thought it was the
stuff electronics people got on their
teeth!”

the



Off on atangent

with Sony.

We didn't jump into tangential tracking
turntables right off the bat. And Sony
hopes you didn't either. Because while
most lateral tonearms don't exactly shift
gears as they travel down their path,
they do run into some rough spots.

A hang-up called “cogging” that inhibits
totally free flowing movement, and

hampers left and right stereo separation.

Sony has alleviated cogging and
out of phase problems with an invention
called Tangential Tracking Biotracer.

Controlled by two
microcomputers and
four sensors, the motion of
the Biotracer tonearm is &
continuously fluid for
precise phase align-
ment of the stylus.

To the average
person these ditferences
may sound slight. But if your
standards are as high as Sony'’s, you'll
understand the angle we're driving at.

SONY.

THE ONE AND ONLY

SON 0116
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ION 2

Look for the components & accessories you need
between these covers

Sourcing the huge range of components and accesories
needed by today's electronics retailer can be a real
headache. Here's the cure for that headache: Benelec's
new catalogue. One of the widest ranges in Australia of
active and passive components, instruments, antennas
connectors and cables. All listed with comprehensive
data in the easiest to use catalogue in Austratia.
Benelec, formerly known as |.F.T.A. Australia, have been
serving the needs of the electronics industry for over six
years, with top quality products from around the world.
Always at competitive prices. Always with fast delivery.
Our ex-stock range includes:

® Mobile and base station transceiver antennas.

@ Virtually all the poputar coaxial cables, plus a variety
of figure 8 styles.

® Instruments. Low cost RF test equipment and the
famous Univolt range of digital and analogue
muitimeters.

® Power supplies ® Alarm equipment ® 27MHz
transceivers @ Filters and noise suppressors ® Quartz
crystals - standard and custom @ Microphones

@® Speakers @ transceiver accessories ® Prepared

leads ® Semiconductors ® Resistors ® Capacitors

® Fuses

If you're in the market for just about anything electronic,
phone or write for your copy of our brand new catalogue
~ it could save you a fortune in time and money.

BENELEC

Benelec Pty Ltd. (Formerly |.F.T.A Australia)
1 Greville Street, Randwick 2031

PO Box 21, Bondi Beach 2026

Phone (02) 665 8211

Send this coupon today for your copy

Company &
POSINION o% 1472 5900 tom s siory s b b

Address ...l

Glover & Assoc. BEN/9



