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NOISE GENERATOR ........c.iiiiiivnrrinrnens

Unit generates white or pink noise for audio equipment testing.

CALCULATORSTOPWATCH.............00uunes

Build a stopwatch inside a calculator! Cost — under $17 all parts.

RF SIGNAL GENERATOR ........cviiecnrnenene

Simple effective unit for servicing AM receivers

AUDIOMILLIVQLTMETER.....................

Sensitive instrument for ‘A’ weighted audio noise and signal measurements.

FEATURES

SCIENTIFIC CALCULATOROFFER .....covvnnenn.

Unitrex 901SR calculator for $29.95 plus $2 post and packing!

LOW-COST'SCOPES .........iviiviernrencnraes

What they do — and how to choose one — also market survey.

CA 3130 OPERATIONAL AMPLIFIER ............

Versatile new device has input impedance of 1.5 x 1 012 ohms.

DESIGN YOUR OWN FM TUNERPt. 3 ............

How to design a high quality FM.tuner — it’s easier than you might think.

|DEASFOREXPERIMENTERS..................

Potpourri of circuits, ideas, hints and tips.

ELECTRONICS IT'SEASY! .......c.ciiiveinnnns

Code converters and display systems.

AUDIOFACTS .....iiiiiitinnnrncnanrnnsnesens

Regular monthly audio feature — latest news on audio developments.
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It’s very gratifying whenyou start
at the bottom and work your way to the top.

At AKAL we concentrate on being better. Not bigger. covered by the Complete Protection Plan' Which means 12
So you’ll probably find bigger hi-fi ranges than ours. months full parts and labour warranty, 12 months free
But you’ll have your work cut out finding a better range.  insurance and a lifetime guarantee on all GX recording heads.
For quality. Performance. And reliability. So, whether you're new to hi-fi, or an old hand at t,
. Allour equipment is listed below. And each and every you’ll find something exactly right. We’ll stack our

piece of hi-fi equipment distributed by AKAI Australia is reputation on it.
PORTABLE S OPEN REEL RECORDERS AMPLIFIERS TURNTABLES
CT-5 196.00 1730SS* 535.00 AA-5210 215.00 AP-001C 155.00
CASSETTE RECORDERS GX-1820 785.00 AA-5210D8B 299.00 AP-003 235.00
CS-34 28000  OPEN REEL DECKS AAE510 20000  AP-004 260.00
GXC-39 380.00 202-DSS* 625.00 AA-5810 375.00 N.B. All turntables complete with cantridge,
GXC-46 410.00 GX-210D 57000  prlrIVERS : stylus, base and kd.
GXC-65 469.00  GX-230D 62000 LA810 24500 SPEAKERS (per pair)
CASSETTE DECKS GX-265D nogo 4810 51000  Sw30 bio
CS-34D 22000  GXx-270D 68500 AA-9100B 37500  SW-35 119.00
GXC-36D 289,00 GX-286D 925.00 AA-930 250.00  Sw-a2 150.00
GXC-33D 360.00 GX-400D 1445.00 AA-940 565.00 SW-126 245.00
GXC-75D 498.00 GX-400DP 1365.00 AS.960° 29500  SW-136 310.00
GXC-325D 550.00 GX-400DSS 1593.00 AS-970° 575.00 SW-156 385.00
GXC-710D 439.00 GX-600D ;;g-% AS-980° 85000 SW-176 580.00
CARTRIDGE RECORDERS Ao 259  TUNER
o e Gx-6300Ss* 109000  AT-550 260.00
CARTRIDGE DECKS o) e
GXR-82D 345.00 . * 4 channel.
CR-80DSS* 435.00 DB in model name signifies Dolby System The name you don’t have to
t The AkAI Complete Protection Plan warranty does not cover equipment purchased outside Australia. Prices quoted are the recommended retail prices onty iustify to your friends.
70608
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PRINCE PHILIP PRIZE FOR
AUSTRALIAN DESIGN 1975

Standard Telephones and Cables
Electronic Minimat EM 90 Private
Automatic Branch Exchange (PABX)
has been awarded a Certificate of
Merit for winning the Operational
Systems Category in the Prince Philip
Prize for Austratian Design 1975.

The PABX operating mechanism in
the Electronic Minimat EM90 departs
from the normal cross-bar automatic
exchange equipment and substitutes
an all solid state equipment. In addi-
tion, the system of control from the
manual console incorporates a number
of excellent features of an innovative
nature.

Although utilising some technology
based on the work of international
affiliates, the whole design, conception
and execution has been carried out in
Australia by a large development team.
Many standard electronic and tele-
phone components have been incor-
porated, but the resulting system has
many unique features in a design of
reduced size and weight. These include
push button djalling for the operator,
busy extension display, extension
number and status display, console
metering, night service security,
operator restriction of access, priority
facility, automatic call-back, S.T.D.

news digest

barring and most importantly, both-
way exchange lines. The design of the
console itself is functional and at-
tractive. In use it is simple to operate.

As a system it provides the maximum
of desirable facilities. As equipment,
the use of complete solid-state circuitry
ensures ease of servicing and sub-
stantially trouble free operation. The
Judges were most impressed with the
system.

AUTOMATIC FOCUSING OF
CAMERAS

Honeywell’s Photographic Products
Division have announced an
electronic development that will make
automatic focusing of cameras
commercially feasible for the first time.

The development, a small solid-state
electronic device called the Honeywell
Visitronic Auto/Focus, represents a
"’significant breakthrough in
electronic optical technology and is
expected to have considerable impact
on the photographic industry,’” said
Robert L. Pennock, Vice President
and General Manager of the Division.

“Visitronic Auto/Focus can be
designed into virtually any type of
camera and as a result, the
picture-taking process from focusing
to exposure can be fully automatic,”
Pennock said.
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Automatic exposure already is
widely used in camera design, he
pointed out, but automatic
electronic focusing has been under
intense investigation and
experimentation for many years by
scientists and engineers throughout
the world.

The device which works on electronic
and optical principles, was developed
by Honeywell’s Photographic Products
Division with the assistance of the
company’s Minneapolis-based, Corporate
Research Centre and Solid State
Electronics Centre.

SARNOFF LEAVES RCA

Robert Sarnoff has announced his
resignation as chairman and chief
executive officer of RCA.

Sarnoff’s resignation came as a total
surprise to the industry. RCA decline
to comment except to state that
'Mr Sarnoff intends to pursue other
interests of a personal nature’.

Mr. Sarnoff recently married Anna
Moffo of the Metropolitan Opera.

CONCORDE NOISE
PROBLEM NOT SOLVABLE?

During Concorde's visit to Australia
in 1972, this magazine asked the
then Federal government for permission
to publish their officially measured
noise figures.

This permission was refused so we
consequently commissioned our
acoustical consultants to take
measurements for us.

As expected we found that the
aircraft’s noise level was very much
higher than its protagonists had claimed
and in fact exceeded by a wide margin
the noise level standards of most
airports.

It now seems that Concorde’s noise
problems may be unsolvable. A recent
editorial in Nature (October 30 1975)
states that present noise standards at
London Airport require Concorde to
generate no more than 107 EPNdB.
Modern subsonic planes meet these
standards with at least 6 dB in hand.
But Concorde exceeds the required
level sometimes by as much as 10 dB.

Nature go on to say ‘The story has
some rather unpleasant implications
for the relationship between govern-
ment and science and technology.




news diges

Those who worked in noise were aware,
years ago, that the Concorde problem
was essentially insoluble, and that

the chances of finding a palliative in

a strictly limited time were negligible.
And yet this message never got through
to, or was ignored by, those who might,
given a few years, have found politica!
or administrative solutions which
would have alleviated the present
situation. “"We couldn’t write to the
papers about it’’, one engineer told

us, “‘quite apart from the risk of
professional suicide, we knew that

an immense public relations effort
would be mounted to demonstrate

how limited the horizons were bound
to be of one man in one laboratory.’’

SOLAR CELL IS 20%
EFFICIENT

A 20% efficient solar cell has been
developed by Varian Associates.

According to the firm, its 8 mm
diameter cell produces 10 watts of
electricity directly from a focused sun-
light beam. Varian makes the cell
from a gallium arsenide material de-
veloped by IBM, Although the cells
are not yet in commercial production,
Varian says it plans eventually to build
a system of cells that can generate
1 kW.

ASTRONOMERS DETECT
INDIVIDUAL PHOTONS

A digital television system for as-
tronomy, developed by University of
Arizona astronomers, is sensitive
enough to detect individual photons
of light coming into a telescope and
record them for immediate playback.

As aresult it is possible to see ob-
jects 100 times fainter than previously
possible. The system is based on a
special television tube — a silicon in-
tensified target tube — that records
64 000 points of light simultaneously.
The information then is sent in digital
form to a computer, which removes
the image’s noise. Photographs or a
spectrogram can be produced.

ELECTRONIC WATCH HAS
CONTINUQUS DISPLAY

A challenge to LED and L.CD watches
has been launched by America’s Optel
Corporation (Princeton N.J.). Optel
have just released details of a prototype

unit incorporating an ‘electro-chromic’
display claimed to be capable of
showing a continuous readout without
constant battery power.

The prototype unit is a three function
device which shows hours and minutes
continously and seconds on demand.
The corporation say that there are
still “some problems’ with the design
but claim a two to five year life for
the prototype readout which they
say has a 200 millisecond response
time.

Optel’s prototype unit was shown at
a recent meeting of the International
Society for Hybrid Microelectronics.

In Switzerland, Brown Boveri SA
has introduced a new field effect
liquid crystal with permanent readout
of hours, minutes and seconds.

NOVUS TO MAKE SCIENTIFIC
CALCULATORS

National Semiconductor plan to add
complex scientific calculators to its
Novus range — starting in January 1976.
The new calculators are intended to
compete with basically similar units
from Hewlett Packard and Texas
Instruments.

PROGRAMMED TV FROMTOSHIBA

A TV channel preselector is shortly
to be produced by Toshiba. The device
enables the viewer to pre-programme
his selections for the day.

The actuating device is a clocked
complementary-MOS chip which
automatically switches a varactor
tuned colour TV set to the desired
channel at the preset time.

The selector can be set for up to 16
programmes. It is battery powered to
ensure that programmes are not missed
due to power failure during the day.

SIGNETICS DROP CMOS

Our US correspondent advises us
that Signetics have just telexed all their
US sales staff and distributors advising
them that the company will be dis-
continuing their CMOS logic series
as from November 3.

Signetics’ sales of CMOS products
fell short of their projected target by
a considerable margin. We understand
that whilst the 1975 target was US$200
million, actual sales are not expected
to exceed US$120 million.

SIMPLE PROJECTS BOOK

HOW TO BUILD PROJECTS. CRYSTAL
RADIOS. ONE-TRANSISTOR RADIO.
KILL THAT GHOST. TV MASTHEAD

AMPLIFIER. FM ANTENNA. SIMP
SPEAKER.

s today
fram glﬂﬂ"' onic g
AILER. BASIC POWER SUPPLY.
FET DC VOLTMETER. LIGHT DIMMER.
DRILL SPEED CONTROLLER. TWO
BIREN CIRCUITS. HI-POWER STROBE.
LIGHT OPERATED SWITCH. CAR
ALARM. AUTO-AMP. FOUR-CHANNEL
FOR $10. BUYING COMPONENTS.
TRANSISTOR TESTER. COURTESY
LIGHT EXTENDER. BETTER SOUND
FOR $5. ETI UTILIBOARD. SIMPLE
INTERCOMS. MONOPHONIC ORGAN.

More than thirty five of the most
popular simple projects ever published
in Electronics Today have now been
published in a single 94 page book.

Called ‘Simple Projects’ the book
is available now from all main news-
agents for a recommended retail price
of $2.00. It is also available directly
from Electronics Today — see advert-
isement elsewhere in this issue.

PAL COLOUR CAMERA SYSTEM
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A simple, inexpensive, PAL colour a mains adaptor, the camera system Apart from the 4:1 zoom lens to-
camera system has been released by provides video and audio signals for gether with constantly variable
Hagemeyer {Australasia) B.V., sole use with PAL colour Video U-matic aperture, the camera has only two
importers of JVC video and audio cassette recorder or %’ PAL colour switches. One for 240 Vac power and
equipment in Australia. recorders to the E{A-J standard. the other is a three position colour

The camera has been designed for For studio use JVC’s remote con- temperature control.
field or studio use. An ergonomically trolled PAL colour U-matic video Error free operation together with
designed hand grip converts the camera  cassette recorder CR-6000E is remote- low cost makes this colour camera
to a portable unit for use with JVC ly controlied in the record function system eminently suitable for users in
PAL colour portable recorder PV-4800E. from the stop/start switch on the the fields of education, industry and

Fitted to a tripod and equipped with camera. commerce.
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A new American instrument counts counting the pulses of light scattered to test such products as intravenous
micron-sized suspended particles in by the solids in a focussed laser beam. liquids without breaking the seal on
fluids in 15 seconds. The instrument It is claimed that the machine is sen- the bottle. Other applications include
called the Prototron LI 1000 is sitive to particles in the range 1-100 the testing of photographic liquids,
non-destructive and can test fluids in microns. Variable threshold level hydraulic fluids and pharmaceuticals.
sealed glass or clear plastic containers. enables particles to be counted accord- The Prototron instrument is available

The number of particles in one milli- ing to size within the specified range. through Foss Electric (Aust.) Pty. Ltd,
metre of fluid is determined by One advantage offered is the ability 251 Condamine St, Balgowlah, NSW.

TRUE DUAL BEAMPLUS obtaining true displays and records of quired the PM 3234 operates in the
STORAGE QOSCILLOSCOPE single shot phenomena. normal manner but with the added
Philips Industries have recently When the storage facility is not re- benefit of having continuous control

introduced a new 10 MHz 2 mV
storage oscilloscope that features true
dual beam operation, a technique de-
veloped by Philips in order to eliminate
the need for chopped or alternate
mode displays. This technique ensures
that the phase relationship of the
signals is always correct and allows
the complete waveform to be dis-
played.

In this new oscilloscope, designated
the PM 3234, this technique is com-
bined with that of half tone storage
and the result is a very versatile spec-
ification that is of particular value for
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Hand made sound.

With JBL you know you're not just paying for
the name. You're paying for a quality of sound that is
impossible to mass produce. A

e

8L

- e v

Cabinet tolerances are typically
held to 1/64th of an inch.

Until we developed them just recently, most JBL's
were out of the normal person’s reach. Now you can
own a pair of JBL's for around $500.

They're still more expensive than ordinary
speakers, but then they're JBL's aren't they.

JBL's require equipment so specialised
we had to design and build our own.

If we cut out all the things we do by hand, and
the checking double checking and rejecting, we could
probably produce a speaker for about 25% less. But
then it wouldn't really be a JBL. Our reputation is
based on an unchanging commitment to quality. We
make no compromises. Never have, never will. The
same applies to all the JBL range. Like the JBL Decades.

harman australis pry Ird

271 Horbord Road, Brookvale, Tel 939 2022
PO Box 6, Brookvale NSW 2100

JBL1s the registered trademork of Jomes B Lonsing Sound Inc Los Angeles

Near enough is just not good enough.
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of the persistence from 0.3 seconds to
1.5 minutes. This allows difficult-to-
see signals like low frequency signals
with flicker and high frequency, fast
rise time pulses with low repetition
rates to be displayed in the optimum
manner,

PORTABLE PRECISION
TEMPERATURE BRIDGE

Leeds & Northrup Australia Pty.
Limited have recently concluded an
agreement with the CSIRO, which
will permit Leeds & Northrup to
develop, manufacture and market
{under licence to CSIRO) a new,
advanced design, versatile, precise ac
resistance thermometer bridge.

The new, low-cost thermometer
bridge was designed by Mr. Clive
Pickup — a scientist at the National
Measurement Laboratory, University
Grounds, Chippendale, N.S,W. It was
developed to overcome practical
measuring problems encountered by
scientists, research staff and industrial
personnel who traditionally use liquid
in glass thermometers, or thermocouples
and thermistors plus an assortment of
electrical or electronic equipment to
make accurate temperature measure-
ments.

The clever application of previously
known — but not used — measuring
principles, together with the incorpora-
tion of modern electronic technology,
has produced a bridge design which
is believed to be in advance of any
known equivalent instrument on the
world market. Mr. Pickup’s original
bread board design has been
redeveloped by Leeds & Northrup
engineers in Australia and, additionally,
new thermometer Ro compensation
circuitry has been added, which now
makes the temperature bridge truly
unique. The result is a simple to use,

news digest

small, attractively designed portable
instrument, which can measure and
record temperature changes as small
as 0.0010C, yet can equally wel! be
used by unskilled industrial staff to
measure temperatures to the lower
levels of precision normally required
for routine industrial purposes. The
robust construction of the bridge
makes it very suitable in such
applications.

Additionally a comprehensive
range of accessories has been developed
in Australia to complement the
bridge. Included are two general
purpose hand held rugged type minia-
ture resistance thermometer assemblies
which have proven to be ideal for
typical laboratory, plant and field
applications in the temperature
range -200 to +5000C.

The instrument, which will be known
as the 8078 Portable Precision Tempe-
rature Bridge, will be built by Leeds
& Northrup Australia Pty. Limited.
Two prototype production units have
already been built, which have passed
rigorous evaluation testing at the
National Measurement Laboratory.
Production units are expected to be
available in February 1976 and a
comprehensive world-wide marketing
programme is planned by Leeds &
Northrup Australia Pty. Limited to
ensure the success of the project.

VACUUM/PRESSURE
MEASUREMENT SYSTEMS
CATALOGUE

Datametrics have produced a new
catalogue called ‘*Vacuum/Pressure
Measurement Systems'‘describing
instruments for measuring pressure
and vacuums.

The catalogue outlines operating
principles of Barocel sensors and also
describes and illustrates self-contained

EXTEANAL
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instruments, modular instruments,
popular accessories and options.
Datametrics transducers employ
capacitance sensing techniques which
give them high stability and wide
dynamic range. Typical system resolu-
tion is claimed to be one partin a
million with sensitivity down to one
micro-torr. Pressure and vacuum
ranges from one torr to 100 psi are
available at John Morris Pty. Limited,
P.0O. Box 80, Chatswood . . . NSW 2067.

PHILIPS DIGITAL MULTIMETER

Philips compact, high quality, digital
multimeter is highly competitive with
standard analogue service instruments
presently on the market. Designated
the PM 2513, this new DMM offers a
number of outstanding features.

The heart of the PM 2513 is an LSI
circuit which performs part of the
analogue circuit functions, the A/D
conversion and the digital signal eval-
uation. The integrated circuit drives
directly a very bright, 3% digit, seven
segment LED display with automatic
decimal point. The display is recessed,
so it is eminently readable, even under
high ambient light conditions. It also
features a polarity indication, plus an
indication for range overloading and
low battery loading.

Ac and dc voltages are measured in
five ranges, from 0.1 to 600 V and 0.1
to 1000V respectively.

Resolution is 100 4V inthe 0.1 V
range, and accuracy is * 0.2% fsd
+ 0.3% rdg for dc and + 0.2% fsd
* 1% rdg for ac. Errors due to the
instrument loading the circuit under




test are eliminated by the high input
impedance of 10 M. Five ac and dc
current ranges extend from 100 pyA

to 1 A fsd, with a resolution of

100 pA in the lowest range. Resistance
is measured from 0.182 resolution to
1000 k fsd. The accuracy for both

current and resistance measurements
is 0.2% fsd + 1.5% rdg. The overall
accuracy is thus an order of magnitude
higher than that of analogue instru-
ments. Response time is also very low,
with an average of one second for each
measurement.

An unusual feature of the PM 2513 is
built-in provision for temperature
measurements, which can be made
with an optional probe. A function
selector button and a range setting are
provided for this purpose. Surface
temperature measurements can thus be
made simply and economically in a
range of —50°C to +200°C, with a
resolution of 0.1°C and an accuracy of
+10C.

CANNIBALS AND
MISSIONARIES

Last month we published a con-
structional project to represent in
electrical form the following puzzle:

Three missionaries and three can-
nibals came to a river they wanted to

cross. A little boat at the bank would
carry only two people. All the mis-
sionaries could row, but only one of
the cannibals could row — he wore

a white shirt and had been to Oxford.
If at any time, on either side of the
river, the cannibals outnumber the
missionaries then the cannibals will eat
the missionaries, which, understandably,
the missionaries didn’t want. Problem:
how did they cross safely?

For those who made the project and
think it can’t be solved — and for those
still struggling with the problem on
bits of paper — here’s a solution:

M means any missionary. C means
either of the non-rowing cannibals. C2
means the cannibal who can row.

. C and C2 go over

. C2 comes back

. Cand C2 go over

. C2 comes back

.M and M go over

. M and C come back
. M and C2 go over

. M and C come back
. M and M go over

. C2 comes back

. C and C2 go over

. C2 comes back

. C and C2 go over

RADIO AMATEURS

The feature articles listed above are inciuded amongst those
our February issue.
unforeseecable circumstances, such as highly topical news or
developments may affect the final issue content.

currently scheduled for

10

% TOP QUALITY STEREO FM TUNER

Simple to construct unit has LED frequency indication, varicap tuning —
preset plus manual — auto frequency control.

¥ MAGNAVOX 10-50 LOUDSPEAKER

The earlier Magnavox 8-30 speaker was a winner! Here's its even better

successor.

¥ SOLID STATE CONVERTERS

Converters for 28, 52, and 144 MHz bands.

% RF MARKER GENERATOR.
Accurate RF frequency marker

¥ DIGITAL TEMPERATURE METER
Full three digit display.

However,

electronics
TODAY

INTERNATIONAL

February
Issue

— on sale
mid-January.
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Special Readers’ Offer

UNITREX 3015R

acientific Galculator

%k
|
) =mmmm *plus $2 postage and packing.

JUST TWELVE 'MONTHSago we offered readers the
opportunity to buy a pocket scientific calculator for
$569.50. The response was extraordinary — over 1500 were
sold within a week of the offer being published. At the time
of the offer, competitive units were priced at $100 upwards
so our special offer was a bargain indeed.

Now, we have an equally attractive offer. Electronics
Today International have made arrangements for Unitrex to
supply our readers with their excellent 901SR scientific
calculator for the very low price of $29.95 plus two dollars
postage and packing. The normal selling price of this unit at
the date of publication was $39.95 plus $2 postage and
packing.

The Unitrex 901SR is an eight-digit scientific calculator
having an easily-readable, green, seven-segment display.

It has a full range of 26 scientific functions including
natural and common logarithms and their reciprocals;
square root; X to a power; trig functions and their inverse as
well as pi and reciprocals.

The calculator has a very flexible 6-key memory together
with operations in degrees, radians, or grads mode.

The 901SR does not have scientific notation, but when
two eight digit numbers_(for example)- are multiplied, an
answer is obtained with the decimal point positioned eight
places to the left of its true position. An overflow sign is
now displayed and the calculator locks out. Depressing the
clear key, once, deletes the overflow — lockout and symbol
and calculation may then continue,

The unit is powered by two AA-sized dry cells.

NOTES
We regret that we cannot arrange to supply these specilal-offer
units against a sales-tax exemption.

The units can only be obtained In the manner outlined
below, Electronics Today international cannot supply directly
nor can undertake to demonstrate or discuss details of the
units offered.

All units will be thoroughly inspected by Unitrex before
despatch. The packages should be carefully inspected before
acccptin? delivery. Acceptance should be refused if the
package (s damaged.

Whiist every possible effort will be made to fulfill readers’
orders, this offer is subject to stocks being available. So If you
want to be sure of receiving this special bargain-price unit send
your cheque in soon!

Orders must be addressed exactly as per the coupon below.
Please note — due to current postal delays, readers should
expect a delay of between three to four weeks between posting
an order and obtaining delivery. .

Finally — in the improbable event of the unit not working —
please please return it directly to Unitrex, 414 Collins St,
Melbourne, Vic 3000. NOT repeat NOT to ourselves. This offer
closes on January 31st 1976.

WARRANTY

The Unitrex 901SR calculators offered carry the same
warrvanty as those sold at full price. That is — *‘the calculator is
warranted (except for batteries) for a period of 12 months
from or?inal purchase date — under normal use and service
against defective materials or workmanship. Oefective parts
will be repaired or replaced at our (Unitrex's) option when the
calculator Is returned prepaid to Unitrex of Australla Pty Ltd.
414 Collins St, Melbourne, Vic 3000. The warranty is void it
the calculator has been damaged by accident or misuse.
Removal or alteration of serial number or repair by
unauthorised personnel also volds warranty."”

“The warranty contains the entire obtigation of Unitrex of
Australia Pty Ltd and no other warranties, expressed, implied
or statutory are given — this warranty does not exclude limit
restrict or modify any condition or warranty implied by the
Trade Practices Act 1974, or other State laws or Acts. . ."

UNITREX CALCULATOR OFFER.

Please forward . ... .. Unitrex Scientific Calculator/s.

My cheque/postal note for $31.95 (including postage and
packing) is enclosed. (Make cheque/postal note payable to
‘Unitrex Offer’).

SEND TO UNITREX CALCULATOR OFFER.
c/— ELECTRONICS TODAY INTERNATIONAL
16, BOUNDARY ST,

RUSHCUTTERS BAY. NSW 2011.

r--------
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FIBRE OPTIC
Visicorder

SR AL R e ot

1858 Series: New concept fibre-optic CRT recorder complete with
self-contained signal conditioning . .. a compact 18-channel Graphic

Data Acquisition System.

Since their introduction by Honeywell
Visicorder oscillographs have set the
standards for high speed graphic re-
cording, Honeywell's Visicorder oscillo-
graphs record each channel's data by
means of precisely controlled light
beams. The art of light beam oscillo-
graphy has been greatly enhanced by
the use of UV-sensitive direct-print
paper, which can be used easily in all
Visicorder oscillographs. No stylus,
ink, powder, chemicals or heaters are
required. When exposed by UV light in
the oscillograph, the latent image ap-
pears as the direct-print paper emerges
into visible light. When extremely high
writing speed and resolution are re-
quired, certain models can be used
with wet or dry processed film or paper.

The Model 1508B Visicorder is a direct-
writing Oscillographic Recorder de-
signed to provide maximum usefulness,
versatility, operator convenience, and
exceptionally high accuracy and

reliability.

JACOBY

FO RECORDER
FEATURES

% Inertialess recording—no
moving elements, no styli

* No trace overshoot

* Sharp static traces without
high frequency “wipe-out”

@ 18-channel system in single
8% inch high package

® Front panel piug-in signal
conditioning modules

® DC—5000 Hz response at
up to 7.2inch trace
amplitude

@ 100 V-300 input
sensitivity, to 300V
common mode

@® Direct writing, 8 inch
record width, 200 ft. record
length

® 0.1% accuracy 5 interval
timing system with
accentuated tenth line

® Time-interval marker

® Auto-linearised for
increased data accuracy

@® Numbered trace
identification

® Wide-range, dc-servo drive
system

® 0.1to 120 ips record
speeds

® 42 discrete record speeds
with binary addition
push-buttons

@® Remote drive and speed
control

® Internal record takeup

@ Automatic record-length
control

® 120/240V, 50-400 Hz
power, switch selectable

@ Lightweight, low power
consumption

® Rack or table mounting

® Wide selection of signal-
conditioning modules
available

@ Easy to use as an
oscilloscope—just add
signal input connections

For full information contact Australian Representatives: M i I CH EI L

Specifications quoted are for general guidance only, are
subject to verification and change without notice.

215 North Rocks Rd., North Rocks,
N.S.W. 2151. Phone 630 7400.

OFFICES: Melbourne 44 5021 ® Adelaide 293 6117
® Brisbane 52 8266 ® Perth 81 4144

16/78
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Isn’t it nice to know that
‘someone Stlll makes H1~F1
like this?

You'll find that Lux units usually perform rather better than
their printed specifications. For instance if we claimed our
amplifiers could do 100 mph it wouldn’t be downhill with the
wind behind us. Our specifications are minimum standards and
the goal is always ultimate performance. With Lux you’re liable
to get a little more than you bargained for.

LUX 309, 308

To Lux, sound is not only a science, but
an art. That’'s why the company
conducts tests not only with engineers,
but with musicians in different fields to
ensure that Lux amplifiers sound best,
apart from what looks good in

tight bass response down to 5Hz with
absolute control of speakers. A
differential input, fully complementary
direct coupled power amplifier that
offers you a genuine 75W x 2 RMS into
8 ohms. Main amp and preamp

brochures.

Consider: the precise tonal balance
with LUX’s exclusive, and the world’s
first, linear equalizer. A dual rail power

distortion below 0.03%, frequency
response 10-50,000Hz.

And above all, the Lux ‘ultimate fidelity’
—the quality of sound that must be

supply system that ensures a clear, heard to be believed!

Hear L 308, L 309, and AM/FM STEREO RECEIVER R800
(40 - 40 watts, 8 ohms) at the addresses below—an experience

in living sound that will thrill you!

Y \\:r xR DV

A.C.T.: Duratone Hi Fi, Cor lo%st & Altres Crt, Phillip 2608, Telephone: 82-1388.
N.S.W.: M & G Hoskins Pty Ltd, Kent St, Sydhw 2000, Thhw !4‘-14“ 547-1003,
Old.: Stereo Suppliss, 98 Turbot St. Brisbane 4000. T

S'.‘O 986 Piris St, Adelside 5000. Telephone: M

Burnie 7320, Telaphone: 314111, VIC.: Encel Emmam Llﬂ 431 Bridge R
Telephone: 42.3762. W.A,: Arsna Distributors, 282 Hay St, Perth €000, 'I'Mom

INTERNATIONAL DYNAMICS
(AGENCIES) PTY. LTD.

23 Eima Rd., North Cheltenham,
Melbourne, Victoria 3192
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LOW COST 'SCOPES

What they do-and how to choose one

THE EXTENT to which an
oscilloscope can be used depends
largely on the instrument itself — and
the most versatile ‘scopes are usually
the most expensive.

One can pay as little as about $100
for a small, general purpose, or service
type ‘scope and $2000 or more for a
wide-band multi-purpose instrument
with a storage c.r.t, facility, However,
good secondhand instruments are
available, mostly of the older valve
type and these are nearly equal in
performance, and accuracy to their
modern transistorised counterparts,
providing they are in good condition
and one has the means of checking
calibration etc,

As a general rule, the choice of a
‘scope should be made according to
the kind of work one wishes to do. As
a guide, instruments costing between
$100 and about $400 are usually
perfectly adequate for audio, radio,

14

TV and electronics applications of a
general nature. A double beam (two
separate traces) instrument is a great
asset and allows input and output
waveforms to be displayed
simultaneously for comparison but,
whatever type is used, it is important
to know its limitations and the
calibration accuracy. For example, a
‘scope with a Y amplifier bandwidth
of up to say, 2 MHz will not show the
amplitude of a 5 MHz signal in true
relationship to one at 1 MHz, One
would not be able accurately to
measure the duration of a voltage
pulse in terms of microseconds with a
fastest timebase of a few milliseconds;
to display a 1 us pulse opened out to
cover one centimetre on a ten
centimetre c.r.t. screen would require
a timebase speed of 10 us. Signat
amplitudes can only be measured
accurately if the attenuators for input
signals and the Y (or X) amplifiers are

T

it it Sumaidh

: FOR AUTOD J
a Ys'  EXT

in good order. Last but not least
comes interpretation of the display
itself and here really useful
information can only be obtained
from intetligent observation made in
conjunction with accurate calibration
and full knowledge of the performance
parameters of the ‘scope itself.

CALIBRATION

For the benefit of those unfamiliar
with the oscilloscope, a few examples
concerned with calibration may not be
amiss. The oscillogram in Fig.1 shows
a typical timebase waveform (B)
beneath the negative-going trace
flyback suppression pulse: Now the
timebase waveform looks linear, which
it is, and the flyback suppression pulse
coincides exactly with the return of
the timebase waveform from zero to
maximum amplitude. A very linear
timebase is important otherwise

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976



repetitive waveforms will appear as
crowding together toward one side or
the other of the display. An example
of good linearity is shown in Fig.2 in
which (A) is the timebase waveform
and (B) an actual display of
squarewaves of 1kHz. The three
complete cycles of square-waves are
uniform in width and since 1 kHz is a
time duration of 1 mS, the timebase is
3mS. Note that the timebase is
synchronised to the square-waves and
good synchronisation is also
important, particularly when
examining coincident waveforms.

Most oscilloscopes have a calibrated
graticule over the c.r.t., usually divided
into centimetre squares as in Fig.3
against which is displayed a
square-wave. If the vertical calibration
is say 0.5V per centimetre, then the
amplitude of the square-wave is almost
2 V. The frequency of the square-wave
is unknown and only a complete
half-cycle is displayed but the

horizontal calibration is say
0.1 ms/cm. The duration of the
half-cycle is almost 5 x 0.1ms =

0.5 ms which gives 1 ms for the full
cycle, or a frequency of 1000 Hz.

Finally Fig. 4 shows five complete
cycles of a square-wave at a frequency
of 1000 Hz (A). What is the duration
of the time base? Each complete cycle
is 1 ms so the timebase speed is 5 ms,
(just over in fact as another
quarter-cycle appears at the extreme
right). The waveform (B) below, shows
marker pips, derived by differentiation
of the square-wave. These are more
convenient for calibration of a
timebase of unknown duration. The
square-wave is simply passed through a
CR circuit (Fig. 5) and the positive or
negative-going pulses can be rectified
out.

Having devoted a little space to
calibration and to some extent
interpretation of displays, let us now
look at some typical applications of
the oscilloscope. These are relatively
few and fairly basic for any attempt to
cover all the possibilities would require
endless editions of ETI.

MISLEADING DISPLAYS

False information can be given by an
oscilloscope display because of
unwanted signals from circuits under
test, defects in the oscilloscope itself
and so on. It is also important to make
full use of the various timebase speeds
when analysing displayed waveforms.
A simple case is shown in Fig. 6 where
(A) is a 1000 Hz sinewave but appears
to be duplicated. Reducing the
timebase speed reveals that this Is due
to modulation by another signal of
lower frequency, in this case 50 Hz
mains hum which could come from
the circuit being tested, unscreened
leads, or even the ‘scope itself.

Fig. 1. Typical time base wabeform (B)
with flyback suppression pulse (A} Note
excellent linearity of time base waveform.

Fig.2. Time base waveform (A) against
displayed square-waves (B) to show
synchronisation. Text explains time
relationship.

Fig.3. Graticule in centimetre squares provides  Fig.4. Display of square-waves (A} and

voltage (Y deflection) against time scale
(X deflection) calibration (see text for

interpretation).

TO OSCILLOSCOPE

O—e- 0
/7% CR — see text

UL
o--—-lc

FROM GENERATOR

Fig.5. Simple RC network to obtain marker
plps from e square-wave signal and which
lend thamselves for time scale calibration

A diode may be connected across R to
eliminate positive and/or negative going
pulses as desired.

BWD is the only
Australlan manu-
facturer of oscillo-
scopes. The 630A Is
a dual trace 20 MMz
Instrument featuring
20 nanosecond signal
delay, comprehensive
triggering and
optional battery
supply.
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marker pips obtained by differentiation.
See also Fig.5 and text for further
explanation.

”"’||n||"””'khpu”“””'i!l”‘Hm”|imll‘”."“hm“".”

Tl

i pee
T LT "’mm""”"*nu ;

Fig.6. (A} Sine-wave deflected by (B) 50 Hz
hum modulation.
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TOP QUALITY SYSTEMS
TO CHOOSE FROM

~
Leak 600 Speakers Sony SS.7100 Speakers
TEAC AS.100 Amplifier Sansui 4400 Amplifiers
Sansui 525/91ED *Rank Turntable Apan Bfu. 121 Turntable

L
“ . Y -

r397 40

S *33333
-

r
Nikko 500 Amplifier Technics SU.3000 Amplifier
PHF 3 ways Speakers Kenwood 1022 Turntable
Sansui 212 Turntable PHF 2 ways speakers

$449

2 B P P r30an )
g Sty e LA N T

.'
%

KENT HI-Fl

412 KENT STREET, SYDNEY Ph. 29-6973
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Fig.7. Distortion of displayed waveform due
to crosstalk within ‘scope circuitry itself.

Fig.9. Typical Lissajous patterns of 1:1,
2:1 and 3:1. See text for interpretation.

In Fig. 7 a ramp voltage waveform is
shown but the first cycle is distorted,
in this case by crosstalk in the ‘scope,
so it pays to investigate not only the
equipment being tested but also the
‘scope itself when things do not appear
as they should.

PHASE SHIFT

The oscilloscope can be used to
determine phase shift, of signals,
through an amplifier for instance, by
feeding the input signal to the Y plates
and the output signal to the X plates.
Some ‘scopes have what is called an
XY facility for this and matched
amplifiers but accuracy will be limited
by phase shift in the X and Y
amplifiers themselves. When there is
no phase shift {0°) or reversal to 180°,
a diagonal line will appear in one
direction or the other, as in Fig. 8A.
An ellipse indicates phase shift at
angles between 0° and 180°, or 180°
and 360°, for example at 459, 1359,
225° and so on, until the angle is
either 90° or 270° at which a full
circle is displayed, as in Fig. 8A. The
phase angle can be ascertained as per
Fig. 8B.

LISSAJOUS PATTERNS
Determination of an unknown

frequency with the aid of a known

frequency and an oscilloscope can be

Phase angte = sin & ='EA'

Example, if A = 35mm and B = 18mm,
sin o= 4% = 0.514 or 310 approx, or
1490 depending on oscilloscope Xand Y |
conbections. L

Ay

Fig.8. (A) Phase angles. See text for explanation. (B) Determination of phase angle from

an oscilloscope.

made by the Lissajous method (after
the French physicist M. Lissajous).
The known frequency is connccted to
say, the Y plates and the unknown to
the X plates. When the unknown
exactly equals the known then a circle
is formed as in Fig. 9A if the signals

k x el

are of equal amplitude. If the
frequency difference is 2 to 1 then
two loops will be formed as Fig. 9 (B
and C), and so on. When the loops are
above each other (turn the page
sideways) the frequency ratios are
reversed e.g., 1/2 or 1/3 etc.

Dual beam operation is essential in the servicing of digital equipment. Here a Telequipment
model D66 is being used to fault find an electronic calculator.
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LOW COST 'SCOPES

Fig. 10. Frequency comparison by Z
modulation is explained in the text.

Fig. 13. Amplifier tests with square-waves.

(A) 1000 Hz dquare-wave input signal.

(B) indicates fairly good high frequency

response falling away about 20 kHz. (C)

indicates poor high frequency response

);aéljlr;g away badly at probably less than
2.

[RRRRNEEY

e L R
RLAREEEE

Fig. 16. Coincident pulse waveforms.
See text for explanation.

A similar technique is £ modulation
(brilliance modulation of the c.r.t.)
and many ‘scopes have this facility. In
Fig. 10, an ellipse has been formed by
phase shift (it may be a circle) of a
signal of known frequency. Signals of
an unknown, and in this case higher,
frequency have been applied to the
c.r.t. grid to produce the brilliance
modulation. The ratio is determined
by the number of bright or blacked
out spaces which in Fig. 10 is six, i.e.,
a 6 to 1 ratio.

SOME AUDIO APPLICATIONS

Square-wave testing is popular with

18

Fig.11. (A) Appears to be a good square-
wave with a fast leading edge. (B} reveals
it is not so fast (several lisec) whereas
(C) has a rise time of 1 usec.

Fig. 14. Square-wave test for ringing. [A)

input signal (8) Output from amplifier

showing severe ringing due to inductive

girc#itry. Frequency of ring is about
kHaz.

audio engineers as a ready means of
estimating, among other things, the
frequency response performance of
amplifiers including tone controls,
filters etc. A uniform square-wave with
a rise-time over 10% to 90% of the
leading edge of about 1uS is essential.
This can be checked by using the
‘scope calibration as already outlined.
Don’t accept what appears to be a nice
looking square-wave as in Fig. 11 (A)
because the leading edge /ooks fast.
Opened out, it appears{as in Fig. 11
(B) and the rise-time is several
micro-seconds, whereas (C) has a
rise-time of better than 1uS. We
cannot delve too far into the
interpretation of square-wave displays
as this could warrant a whole article in
itself but instead give some general
examples, with the aid of oscillograms,
of how ampilifier performance can be
estimated just by looking at the
display. These are shown in Figs. 12,
13 and 14. Further information on the
subject will be found in the references
given at the end of this article.

Figure 15 shows at (A) a good clean
sine-wave, but supposing this is passed
through an amplifier and appears as
either (B) or {C). Both indicate what is
called clipping and (B) is asymmetrical
i.e., positive peak only clipped, whilst

Fig. 12, Amplifier tests with square-wave
(A) 1000 Hz square-wave input signal.

{B) only slight slope at top indicates good
response at low frequencies. (C) Curved
and steep slope indicates severe loss of low
frequency responss.

Fig. 15, Deceptive sine-waves (A) and (8)
both look good but [A) has less than 0.02%
distortion whereas (B} has more than 0.3%
and its harmonic content is shown at (C)
greatly amplified.

{C) shows symmetrical clipping with
both positive and negative peaks
clipped. This suggests either too much
input signal and therefore overloading
at the input stage, or malfunction of
the amplifier due to wrong component
values causing wrong operating
voltages etc.

SOME GENERAL APPLICATIONS

The double beam (two trace
oscilloscope is invaluable for
simultaneous display of two events,
each time related to the other, and
Fig. 16 (A) shows a square pulse
{negative going) which has been used
to gate a tone burst generator (B). The
trace is fast enough to display one
pulse so that close examination of
time relationship can be made i.e., the
tone burst starts its first cycle (positive
going) precisely with the leading edge
of the gate puise.

The ‘scope has many uses in
analysing waveforms of unknown
component and Fig. 17 shows a
display of the spoken word SEE. The
timebase was triggered by the
beginning of the sound so the whole

Continued on page 21
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Play with a loaded deck.

Packed with features from front to
back, Pioneer’s new CT-F9191 cassette
deck stacks all the cards in your favor.
A balanced combination of precision
and convenience created by Pioneer to
beat even the best reel-to-reel decks
at their own game.

The CT-F9191 starts out by delivering
top performance via access to the
front. A newly designed tape carriage
employs hexagonal reel shafts plus
twin-link stays. The cassette is com-
pletely visibie for checking tape move-
ment and direction (a Pioneer exclu-
sive). And since there's no rattle-prone
ejection mechanism, changing tapes
isa "snap.”

In the CT-F9191, two motors provide
the key to stable tape transport. An
electronically controlied DC motor
with built-in generator guarantees
accurate record/play tape speed. A

second motor for high speed fast-
forward and rewind. As a result, wow
and flutter is no more than 0.07% and
speed deviation is precise within £1.0%.

Next, a high-performance ferrite-
solid head and a built-in Dolby* Type-B
noise reduction system join to increase
the S/N ratio to more than 62dB.

Operating the CT-F9191 is easy.
Feather-touch user-oriented controis
activate solenoid circuits thereby
eliminating inconvenient mechanical
linkages. After that, an advanced
Memory Rewind device permits quick
location and playback from any point
on a prerecorded tape automatically.
There is an automatic chrome-tape
detector plus separate BIAS and EQ
selection. And for making music tapes
with wide dynamic range, an LED peak
level indicator reacts instantly to warn
of any distortion +5dB over the

CT-F9191

reference level.

Next in the series, the CT-F7171,
6161 and 2121. Created for those who
want to play, but with a deck that's
loaded slightly less. Of course, the
stakes are lower as well.

Pioneer’s new front-loading cassette
decks. A tull house of outstanding
features. No matter how you play them,
you'll wind up with a winning hand in
every suit.

Pioneer Electronics Australia Pty. Ltd.

178-184 Boundary Road, Braeside, Victoria
3195, Phone: 90-9011, Sydney 93-0246,
Brisbane 52-8213, Adelaide 433379,

Perth 76-7776

WOPioNeEER

leads the worid in sound.




Il over:
cbr‘ m.

New particle: TDK has developed a new particle called Super
Avilyn. It's cobalt and ferric-oxide in a single layer. It is not the
same as so-called ‘cobalt-doped’ and ‘cobalt-energized’ tapes.
New performance: The superior high-end saturation of Super
Avilyn’s high-coercivity formulation (allowing it to take more
high frequency energy during recording), combined with its
compatibility with the CrO. equalization (1EC 70 microsecond
time constant) results in a simultaneous suppression of
high-end noise (for better S/N) and delivery of a flat response
curve with better highs.

SA’s performance exceeds even CrO,, which suffered from
reduced output in the middle and low frequencies (SA provides
1.5-2db more output than the best CrO. in those ranges, equal
output at high frequency).

SA also outperforms the ferric-oxide tapes (regular and
cobalt-energized) which are unable to take full advantage of
the noise reduction benefits of the CrO. equalization because
their high-end saturation characteristics are not compatible
with this standard.

Ask for TDK SA Cassettes.

Australian Distributor: Convoy International Pty. Ltd.
4 Dowling Street, Woolloomooloo 2011. 358 2088.

PF 648
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The Scopex 4D-25 features simple triggering, 25 MHz bandwidth
and signal deley. The 4D-10 is virtuslly Identical except that
bandwith is 10 MHz and delay is not provided.

waveform of the word is displayed.
The S sound is clearly definable
followed by the EE waveform. A
faster time base would show even
more detail of frequency components
or formats as they are called,

The trackability of pickup cartridges
has become an important
performances factor in the world of
hi-fi and special laboratory test records
are used, with the aid of an
oscilloscope, to obtain instant
indication of performance. An
example is shown in Fig. 18 in which
(A) shows a typical test signal and how
it should appear on the ‘scope if the
trackability is good. The lower trace

Fig.17. Spoken voice waveform of the
word ‘SEE’.

Fig. 18. Pickup cartridge trackability
testing. (A) Good trackability. (8) Poor
trackability. See text for exaplantion,

(B) shows poor trackability by the
distortion in the pulse envelope and
individual sine-waves,

It would be possible to go on almost
ad infinitum giving examples of
oscilloscope displays and their
interpretation and of course literally
hundreds of ways in which a ‘scope
can be used.

FREQUENCY SWEEP TECHNIQUES

The Oscilloscope at Work by
A_.Haas and R.W. Hallows. lliffe and
Sons. Last published 1959 but
should be available from technical
libraries. A very comprehensive
work,

Servicing with the Oscilloscope by
Gordon J. King. Newnes-
Butterworth. New edition to be
published. Excellent examples
covering radio, audio and TV.
Radio and Electronics Laboratory
Handbook by M.G. Scroggie. lliffe
Books. Latest edition published
1971. Informative on the use of the
oscilloscope and other laboratory
instruments.

The book mentioned above by
Gordon J. King deals with television
very thoroughly and thanks are due to
him for the excellent frequency sweep
oscillograms of FM tuner responses
(26, 27 and 28).

Although not included in the survey chart, plug-in instruments such as this are available
for around $1100 (including plug-ins). This instrument, the Telequipment D83, is shown
fitted with a delaysd-sweep time base and 50 MHz dual-trace plug-ins.
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OSCILLOSCOPE SURVEY

":': VERTICAL TIME BASE
b ol £ SENSITIVITY RANGE
« « 7] d| 2 NOTE 2
E |.°. E N wlwl T 2
2 = @ = 5| 3 E > ] w WO S o«
o 2 00| = 4 £ - 218 w
w = - 0 |u 59 28 = E > wiy g m w2 nm
2 — @« wy (gl w2 Ei=lB | T T - z |28] v5| <8 Quy
2 S | & |25ls| BT 5[5 ¢ 8|35 | 2|3 |3B|38(%E| =85
3 H a €212 B3 |o|§|S| T || =8 | & » |SE| cB|uFr| 322
Advance 0S140 |Jacoby 344 11 18x10 (8) L J 10 51 20 125 1 100 {10 1,10 11,2511-5,7,8,13
Mitchell
0s240 384 |2 | 8x10 (8) L4 10 51 20 1,2,5 1 100 10 1,10 §11,25]15,7,8,11,13
0S250 5002 | 8x10 L4 10 51 20 12,5 1 500125 |1,25{10 1-5,7,8,11,13
05250TV 556 |2 | 8x10 L4 10 5} 20 1,2,5 1 500125 | 1,25]10 1-7,11,13
0OS 1000A 8162 | 8x10 ®10120 51 20 125 05 | 100025 | 1,25}10 113
Kikusui 5568 Jacoby 261{1}8x10 L4 1.5 20| 20 1,10 4ranges 1,29
Mitcheil 10 Hz—-100 kHz
537 20511 17.5 L4 5 10 20 1,10 4 ranges 12,34
10 Hz—100 kHz
558 310 (1 { 8x10 ® 7 10| 10 1,10 4 ranges
10 Hz—100 kHz 1-4
BWD 504 BWD 1951 | 8x10 L] 6 10 } 50 125 0.5 100] 12 1,10 auto trigger
Note 7 506 3851 {8x10 ® 15 5{ 20 125 02 | 2000| 5 125115 116,12,13
5098 281 |1 | 8x10 L] 10 10 | 50 125 1 100 | 12 1,0 115 {149,12,13
511 479 11 | 8x10 ® 10 10| 50 1,25 0.2 } 2000] 5 125115 (14,789,12-14
530A 68512 | 6x10 ® 20 1] 20 125 0.2 | 2000} 5 125|115 }15,7-14
539C 399 |2 |8x10 L] 20 10 | 50 12,5 0.5 500} 5 125115 19,1113
Dumont 5111 Warburton | POA |1 | 8x10 ® 10 10 5 1,25 0.5 2001 © 12515 1-5,7,10,12,13
Note 8 O’ Donnell
Hewlett 1220A  |Hewlett 8702 | 8x10 L4 15 2110 1,2,5 0.1 500]10X | 1,25 1-11,13
Packard 1221A  |Packard 746 |1 | 8x10 ® 15 2110 1,25 0.1 500[10X | 1,25 1-10,13
1222A 1038 |2 | 8x10 ® 15 2110 1,25 0.1 500|10X | 1,25 i-11,13
Leader LB0S0S [Warburton { POA [2 | 8x10 ®|®|10 10 5 1,25 1 200 1,25(10 1-6,10-13
Note 8 LBO301 {O’'Donneli " 1 {8x10 (6) L J 5 10 5 1,25 1 200 1251 6 1-6,12
LB0O512 " 1 8x10 L4 8 10 1,10 100 kHz ® 1,10 1,2
to 10 Hz
LBO510 " 1{8x10 ® 4 20 2 1,10 100 kHz L] 1,10 149
to 10 Hz
LBO310A " 118x10 (6) ® 4 20 2 1,10 100 kHz ® 1,10
to 10 Hz
National VP5601A | Scientific 6101 10 | 30 0.3 100 1,3 14,12,13
VP5601T|Devices 660 | 1 #4x6 (4.5) ® 5 10 | 30 1,3 0.3 10{10X { 1,3 1-6,12,13
VPS5602A 73912 30 1 1 100¢{10X | 1,3 1-4,12,13
VP5107A 316 |1 | 8x10 ® 7 20 | 10 125 1 100| 5X | 1,3 1-4,12,13
VP5107T 32511 | 8x10 ® 7 20| 10 12,5 1 100 5X | 1,3 1-6,12,13
VP5105A 295 11 | 8x10 L4 5 20 | 10 1,25 1 100| 5X | 1,3 1-4,12,13
Philips PM3000 [Philips 654 |1 | 4x6 (4.5) ® 5 10 5 125 0.3 100 1,2,5 1-4,10,12,13
PM3010 725 |2 | 4x6 (4.5) ® 5 30 1 13,10} 1 100 1,25110 1-4,10,11,12,13
PM3110 699 |2 | 8x10 L4 10 50 | 50 125 0.5 50125X{125]| 5 1-69,11
PM3200 616 |1 18x10(75) | @ 15 2|50 1,25 0.1 500 1,2,5 1-4,7-10,13
PM3232 113812 | 8x10 ®i®|10 21|10 1,25 0.2 500| ® 125| 5 19,1113
PM3233 1164 |2 | 8x10 ®|®|10 2110 1,25 0.2 500| @ 125 5 1-9,11-13
gmgggg g?: ; :2 g new releases — no other details available at time of printing
Scopex 4D-10  |Arlunya 349 |2 | 6x8 L4 10 10 | S0 125 1 100 125] 5 1,29,12,13
4D-25 669 |2 | 6x8 ® 25 10 | 50 1,25 0.2 200 1251 5 1,2,9,12,13
Telequipment | D32 Tektronix 699 {2 { 8x10 (7) L4 10 10 5 1,25 0.5 500| 5X | 1,25 1-7,10-13
Note 7 5
D61 3492} 8x10 ® 10 10 5 125 0.5 500 5X {125 1-7,10-13
D65 68812 | 8x10 ®|0] 1 10 | 50 125 0.1 | 2000(25 |125] 5 18,11,13,14
D66 74912 | 8x10 ®|®|25 10 | 50 12,5 0.1 | 200025 125! 5 18,11,13,14
D67 8992 | 8x10 LAL 2 Wi 10 } 50 125 0.2 | 2000{25 |125! 5 18,10-14
DM64 94912 | 8x10 ®[®]10 10 | 50 1,25 0.1 | 2000125 |125] 5 18,11-14
Trio CO1303A]|Parameters| 167 |1 | 6x6 L4 1.5 20 2 1,10 100 kHz—-10 Hz 1,10 1
CS1351 431|1|8x10(75) | @ 10 10 § 20 1,25 0.5 500 @ 1,25| 5 1-6,13
CS1557 29511 ] 8x10 ® 10 10 ] 20 1,25 0.5 500] @ 1,25) 5 16,13
CS1560 39912 18x10 L4 15 101 20 12,5 0.5 5001 @ 1251 5 16,1113
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500| 6%0 5 2| w b = w ()
os2)] 02 = 8 N o (2] (] -4 2
1 BNC ° e | 132x270x317
3 12,5 BNC ® @] 132x270x317 1. SCREENSIZE
3 1,2,5 BNC [} ® | 180x290x420 If graticule dimensions are not in cms
3 1,25 BNC ° ® | 180x290x420 | internal sync separator for TV figure in brackets indicates size in mm.
3 1-5 BNC ®| 50ns | ®] 180x290x420 | internal sync separator for TV
fixed 2. TIMEBASE RANGE
Quoted speeds are calibrated per
1 Banana ® 1 167x275x440 division. Timebase variable reduction
ratio is quoted in VARIABLE
1 N ® } 200x155x155 REDUCTION column. Where figure is
followed by ‘X’ it is an expansion ratio.
1 N ® 1 175x260x460 Fixed accurate switched expansion
ratios are indicated in EXPAND
Banana 182x198x405 column.
1 BNC PY ® | 235x190x419 3. TRIGGERMODES
1 Banana | ® ® | 240x190x420 1. Internal or Y1
1,6 BNC P ® | 230x180x410 | rechargeable battery version available at $1040 2’ External
1,21 14 BNC o] 20ns | ®]|165x320x430 | Optional battery supply available 24
12 11,2 BNC |e® ® | 240x190x430 4-
5. TV frame
6. TV Horizontal
1 BNC ® | 228x164x420 7 AC
8. AC fast (HP filter)
3 125 BNC 181x312x412 | fitted with beam finder 9. Line )
1 BNC 181x312x412 | fitted with beam finder : 10. Free run
3 15 BNC [ 181x310x412 | fitted with beam finder X5 vertical expansion 11. Y2
12, Auto
12 | 15 BNC |® 185x250x380 73, Lavel controf
1 N ® | 120x200x300 - vingle sweep
1 N 270x175x422 4, DUAL BEAM MODES
1. Chopped
1 BNC ® | 250x180x415 2. Alternate
3. Auto select {1 & 2)
1 Banana 180x125x300 4. True dual beam CRT
1 BNC buiit in battery supply 5. PRICES
1 BNC 125x 80x196) optional ac adaptor/charger Prices are quoted at time of printing
3 1,2 BNC available and may vary without notice.
1 BNC 220x150x320 They are inclusive of duty but exclude
1 BNC ® | 220x150x390 15% sales tax.
1 BNC 220x150x320 Accessories such as probes etc are
usually optional extras.
1 80x125x196)| supplied with ac adaptor charger,
3 1,2 80x125x196]| Rechargeable battery optional extra - 6. DISPLAY MODES
3 1,2 BNC 195x305x455 | X10 vertical sensitivity switch ac only L.Y1
1 BNC 175x210x330 | can be operated with external 24 Vdc supply 2.Y2
4 1,2,5 BNC ® | 185x326x503 3.Y1+Y2
4 1,25 BNC ® 150 ns | ®]185x326x503 4v1-Y2
5 XY (Y2=X)
6. differential input
12 112 BNC 153x312x350)} . . . 7. EXCLUSIONS
12 112 BNC 153x312x435 ]| fitted with beam finder Some companies have main frame/plug
: 2 scopes which fall within 2~ $1000 range.
3 1,2 © 1 105x130x288 | built in rechargeable batteries and charger Due to specification complexity these have
not been included in survey. Details avail-
3 1,2, BNC ® | 160x280x420 able from company concerned.
1,2 } 156 BNC ® 1200 ns | ® |240x210x370 Products surveyed are typical of those
12 |16 BNC ® 1200 ns | ® |240x210x370 | switched X10 vertical available in Australia. Not all companies
12 |14 BNC 200 ns | ® | 240x210x440 | variable delayed sweep facilities are necessarily included.
1,2 |15 BNC [ ] ® 1240x210x370 | X10 vertical gives 1 mV sens. storage scope
up to 1 hr view time 8. PRICE ON APPLICATION
Prices well under $1000 but not
1 Banana 180x130x350 released at time of survey.
1 N ® | 200x135x300
1 N ® | 225x195x400
3 15 BNC ® | 250x200x370
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b UHULIE HOBBY KITS

To-days Technology for Your Enjoyment

SPEGIAL OFFER!

ETI 534 STOPWATCH/CALCULATOR -A MUST FOR ALL SPORTSMEN

By special arrangement with N.S. Electronics we are pleased to offer this NOVUS 650
calculator together with the complete set of components to build the ETI 534
Stopwatch/Calculator. The kit includes a specially designed fibreglass printed circuit
board with a silk screened component overlay. With our unique STEP-BY-STEP
ASSEMBLY MANUAL and TECHNICAL SUPPORT virtually anyone can build this
exciting and useful project. We thoroughly recommend it for beginner or professional.

*IG 75 Nett, delivered free anywhere in Australia $19 75 nett, assembled and tested.

ETI 440 SIMPLE 25 WATT
AMPLIFIER

Based on one of the most popular CDI
M R 25 projects in the world, this proven design
has been updated and re-engineered to

ensure that the kit can be reedily ass-

sco R PIO embled by anyone from a novice to an

expert design engineer. The kit comes

c D1 complete in every detail including all com-

ponents and hardware; screened, etched

and drifled PC Board, machined and fin-

»  ished metal work, pre-wound and tested

> transformer and a unique, easy to follow

assembly manual that converts the ass-
embly task to sheer pleasure.

If you have any problems before, during

or after assembly — just call on our ex-

clusive Technical support and Warranty

T $28.500m.

(Assembled and tested $36.00 nett)

FULL TECHNICAL SUPPORT

AND WARRANTY SERVICE

All Applied Technology HOBBY KITS are covered by
our exclusive 90 days warranty against faulty
components and packaging (full details with each
kit).

Yet another exclusive is the full technical support
service. If you are unable to make your HOBBY KIT
operational, help is just a phone call or a letter away.
If you do have to return any KIT for factory
attention, it will be repaired for a nominal service fee.

All kits are on display at our Factory Showroom.
Personal callers welcome — weekdays by appointment,
or anytime Saturday Mornings. Phone 476 4758.

24

$85-“ nett

Designed by the ETI Team the International 440 is a
remarkable combination of high performance, easy con-
struction and low cost.

We offer our own exclusive step-by-step assembly manual,
the choice of buying individual packs or the full kit and
a really good looking Walnut Veneered Cabinet that
guarantees you a professional finished product anyone
Ev'?'ll”d ‘be proud to own. For pack prices, see December
With our full Technical support and Warranty Service
(see below) you just can’t fail to build this kitl

Delivered Free Anywhere in Australia.
Assembled and Tested $115 nett

== ' — Pre drilled/screened front panel.

ETI 704 CROSS HATCH/DOT
$27.50 GENERATOR

This incredibly popular project now given
_ the HOBBY KIT treatment.

"::j"‘j — Fibreglass PC Board with screened
Component Overlay.

— Pre-wound colls.

— Sockets for all IC's.

Complete to last detail including solder

and hook up wire. Full warranty support

applies. (Doesn’t include battery.)

109-111 Hunter Streat,
HORNSBY. N.S.W. 2077

—————

APPLIED
TECHNOLDGY
PTY. LTD.

Delivered FREE anywhere in Australia

Enclosed is my Cheque/Postal Note/Money Order for $ . . . ..
made out to APPLIED TECHNOLOGY PTY. LTD.

(PLEASE PRINT CLEARLY)
NAME ..... S Ot AT e L E e € S 5K perdir s0s

ETI 176
L e B W
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@ FAST SERVICE — ALL ITEMS DESPATCHED AT TOP SPEED .

@ ALL NEW ITEMS — UNUSED AND CARRY MANUFACTURER’S GUARANTEE
@ SATISFACTION OR MONEY BACK (IF GOODS RETURNED WITHIN 7 DAYS)
@ PRICES INCLUDE SALES TAX, CUSTOMS DUTY, POSTAGE & PACKING:

@ 10% DISCOUNT ON ORDERS OVER $25.00

@ DATA SHEETS AVAILABLE — 20c EXTRA

O®FIRST QUALITY BRANDED COMPONENTS FROM THE WORLD’S LEADING SEMICONDUCTOR
HOUSES

'SPECIALS OF  |(CMOS 4000 )
LM3909 LED FLASHER $1.20 PRODUCT PRICE
CA3130T FET OP AMP $1.65 220,,'2”‘“ Paslc,:;E CODE $c
NES55 TIMER .75 4000 35 4025 .45
LM339 QUAD COMPARATOR $3.00 4001 35 4027 1.25
TCA220 TRIPLE OP AMPLIFIER $2.20 4002 35 4028 2.50
SCL5411T OSCILLATOR — 16 STAGE 4006 275 4029 2.75
DIVIDER WITH BUFFER $3.00 4007 40 4030 1.00

\_ _J/ 4009 1.00 4035 2.90

4010 1.00 4040 3.00

- 4011 .35 4044 2.45

VOLUMEBUYS  ||&8 2 &= i
4013 1.25 4049 1.00

5023 LEDS 10for52.00 | | 4014 e PR o
1N914 DIODES 20 for $1.50 4016 100 4071 a5
IN4004 DIODES 10 for $1.00 o 265 4081 45
741 OP AMP 5 for $3.00 | | 4018 280 4416 1.00
555 TIMERS 5 for $3.00 4019 100 4426 3.50
/| 4021 260 4511 2.65

4022 225 4518 2.60

~ ™ | 4023 .45 4220 2.60
AT LAST !t e —

[ N ]

~\

The Electronic Mailbox Short Form Semiconductor

s
Catalogue.
A comprehensive listing of our rapidly increasing CM 74c

stock lines including

Transistors and diodes
Linear 1C' SERIE

150d A8 SLNINOdWO)D JINOAdLIITI

CMOS TTL .
ggs:n\évl;:cililngrders. Otherwise send 35¢ to cover PRODUCT PRICE PRODUCT PRICE
\_ ' ] | cope $c  CODE $c
74C00 .35 74C76 .85
4 \ 74C02 .35 74C90 2.35
PROJECT PACKS || 7% % jacies 2 o
74C10 .35 74C193 2.90
. . . 74C14 1.60 74C221 2.35
The most economical way to build magazine 74C48 3.30  74C89 14.00
projects. We supply all IC's, transistors, 74C73 .85
diodes, LED’s as well as top quality printed | \_ y,
circuit boards and sockets for the IC’s. {You
R R FOR OTHER CURRENT STOCK LISTINGS REFER
eddi/oleivnlies Steed Res iR e TO ELECTRONICS TODAY NOVEMBER ISSUE,
ETI 553 READOUT $21.00 | PAGE47. Send Cheque/Postal Order to
ETI 117 OVM MODULE $8.50 oo
ET1 118 FREQUENCY METER $11.25
ETI438 VU METER $13.75 ELECTRONIC
EA 50 Hz QUARTZ CLOCK DRIVER $6.50 MAILBOX *
ET! 123 CMOS TESTER $6.50 P. 0. BOX 355.
k i, HORNSBY N.S.W. 2077

*MAIL ORDER DIVISION OF APPLIED TECHNOLOGY P/L. PHONE 476 3759
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Hot talent and hot material need

Hot Sound Tape by Am

pex

An ordinary tape just won't do dB s/n ratio and as much as

these days for most audio
recording jobs. You need the
hot Ampex 406/407 studio
mastering tape, or the hottest,
Ampex GRAND MASTER.
With 406/407 you'll get 72 dB
s/n ratio, high output, low
noise and low distortion. If
your requirements call for an
even hotter tape, then you
need Ampex GRAND
MASTER. This spectacular
mastering tape offers a full 76

26

3 dB extra sensitivity on the
high end. You can drive GRAND
MASTER tape harder than
you've ever driven a tape
before. From a whisper to a
scream, it responds with more
undistorted output across the
entire audible range than any
other mastering tape available.
It has high erasability so it is
fully reuseable. And there's

no need for bias adjustments:

use GRAND MASTER at the
same settings you've
established for Ampex 406/407
or for 206/207.

Detailed technical specifica-
tions and performance curves
are available in our free
brochure, offered to all audio
professionals. Just ask us for
literature on the Ampex Hot
Sound Tapes, GRAND
MASTER and 406/407.

Ampex Australia Pty. Ltd.
4 Carlotta St., Artarmon, N.S.W. 2064
TLX 20608, Phone 439-4077
and
292 Victorla Street
North Melbourne, Victoria, 3051
Phone Melbourne 329-5229
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Lots of people tell you
what their speakers will do.

ivaly Froq Seae oy P e T B A B

Whenyou buy a BaW,
you get it in writing.

B&W's reputation is based on producing clean natural sound without
distortion, even at low volume. Each B&W speaker is tested in an
Anechoic Chamber and issued with its own individual pen graph. You
know exactly the performance of the speaker you are buying.

B&W DM70 Monitor B&W DM6 Monitor. B&W DM2A Monitor. B&W DM4 Monitor. B&W D5.

Efectrostatic. A brand new design. A A more conventional A speaker with Jarge A speaker for small living
A combination of dynamic high powered dynamic design, utilising B&W B&AW Monitor areas. It has above

bass unit and electrostatic loudspeaker with low research into acoustic characteristics; its average performance at
mid and high frequency colouration and very high line rear loading. Brilliant performance surpasses moderate cost.

module. One of the best transient performance. clarity and lack of speakers of much greater

speakers you can buy, distortion. size.

&

Sole Austraiian Agents

Convoy International Pty. Ltd.

4 Dowling Street, Woolloomooloo 2011

Sydney. 358 2088 PFES3
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THE CA3130
OPERATIONAL

AMPLIFIER

Versatile new device has input impedance of 1.5 x 102 ohms.

A NEW COSMOS operational
amplifier is now available from RCA.
It has several unusual features, It is a
device which combines the advantages
of both CMOS and bipolar transistors
on a single monolithic chip,

The device, the RCA type CA3130,
uses gate protected, p-channel
MOS/FET (PMOS) transistors in the
input circuit to obtain very high input
impedance, very low input current,
and exceptional speed performance.

The wuse of PMOS field-effect
transistors in the input stage results in
common-mode input-voltage capa-
bility down to 0.5 volt below the
negative-supply terminal, animportant
attribute in single-supply applications.

The output circuit consists of a
complementary-symmetry MOS (COS/
MOS) transistor pair, capable of
swinging the output voltage to within
millivolts of either supply voltage
terminal {at very high values of load
impedance).

The CA3130 Series circuits operate
at supply voltages ranging from 5 to
16 volts, or *2,5 to *8 volts when
using split supplies. They can be phase
compensated with a single external
capacitor, and have terminals for
adjustment of offset voltage for
applications requiring offset-null capa-
bility. Terminal provisions are also
made to permit strobing of the output
stage.

The CA3130 Series is supplied in
either the standard 8-lead TO-5-style
package (T suffix) or in the 8-lead

PHASE COMPENSATION

V™ AND CASE

Fig. 1. Functional diagram of the CA3130.
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STROBE

dual-in-line  formed-lead TO-5-style
package “DIL-CAN” (S suffix) and
operates over the full military-
temperature fange of —55°C to
+125°C. The CA31308B is intended for
applications requiring premium-grade
specifications and with limits estab-
lished for: input current, temperature
coefficient of input-offset voltage, and
gain over the range of —55°C to
+125°C. The CA 3130A offers
superior input characteristics over
those of the CA3130.

CIRCUIT DESCRIPTION

Fig. 3 is a block diagram of the
CA3130 Series COS/MOS Operational
Amplifiers. The input terminals may
be operated down to 0.5 V below the
negative supply rail, and the output
can be swung very close to either
supply rail in many applications.
Consequently, the CA3130 Series
circuits are ideal for single supply

operation. Three Class A amplifier
stages, having the individual gain
capability and current consumption
shown in Fig. 3, provide the total gain
of the CA3130. A biasing circuit
provides two potentials for common
use in the first and second stages.
Term, 8 can be used both for phase
compensation and to strobe the
output stage into quiescence. When
Term. 8 is tied to the negative supply
rail (Term. 4) by mechanical or
electrical means, the output potential
at Term. 6 essentially rises to the
positive supply rail potential at Term.
7. This condition of essentially zero
current drain in the output stage under
the strobed ‘'OFF "’ condition can only
be achieved when the ohmic load
resistance presented to the amplifier is
very high {e.g. when the amplifier
output is used to drive COS/MOS
digital circuits in comparator appli-
cations),

nOTE

() on .
— ## - g -
. it — 4 e —s | Imlm A
|1 [+
Iy -yt o6 Mer | ‘ oureuT
- — ;.- - —— ‘—}-I >~ —
5 t [
| '-’n% ' %_ , i U
L Q12
| ﬁ: i , l |
| — | " !
|| — |
a5 me 1 [ |
(o e | | |
Il DU W L | S b
| SR I IS | | E— S SE——
OFFSET wucé—--— coMPENTATION ——OQ)-:vnonm -é*

DI0DES DS THAOUGH D8 PROVIDE GATE-OXNIDE PROTECTION
ME

FOM WOS/FET INPUT 3T

Fig. 2. Schematic diagram of the CA3130.
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HANDLING

The CA3130 uses MOS field-effect
transistors in the input circuit. Because
MOS/FET's have extremely high input
resistances, they are susceptible to
damage when exposed to extremely
high static electrical charges. To
minimize the possibilities of damaging
the input stage transistors, Q6 and Q7,
the CA3130 utilizes a protective diode
network in the input stage.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976

MAXIMUM RATINGS, Absolute- TEST
Maximum Values CONDITIONS
DC Supply Vgltage : : With heaé sink — Sk V+et+7.5 V
{between V* and V— terminals) . 16 V at 1259C . ., .\, ... . 418 m V—=—7.5 V NITS
Differential-mode input voltage . , I8 V below o "CHARACTERISTIC SYmBOL TA-25°C CA3130 UNIT
Common-mode DC inpgt - s 1250C | Inc. lin. at 16.7 mW/"C
voltage . .. ... V7 to (VT —0.5V} Temperature range
Input-terminal current . . . . .. . 1mA operating . ... . . -55t0 +125% '":;‘ ggs‘?‘\{:&'ga‘f '}‘gr'r(nsz a:;ons; 5 122 -
Device Dissipation: Output short-cireuit justme 9 ), 'd ;
without hgat sink- duration®. . . ... ... .. Infinite geaam
:Sot& RS E T A 630y Input Resistance Ry 1.5 TQ
550C . .Derate lineerly 6.67 mW/°C * Short circuit may be applied to ground q ¢
or 10 either supply. tnput Capacitance o f=1MHz 4.3 pF
Equivalent Input Noise en BW=0.2 MHz 23 MV
Rg=1MQ
TEST : .
CONDITIONS Unity Gain Crossover ¢ Cc=0 15 MH2
Frequency T Ce = 47 pF 4
vi=isv ¢
\4 =0(\,/ Slew Rate:
CHARACTERISTIC  symeoL  "A723 © cAsztz0  UNITS Open Loop o Cc-0 0,
osﬁecified) Closed Loop Cc = 56 pF 10
therwise}  Min.  Typ. Max.
+ ! e % Transient Response: Cc =.56 pF
Input Offset Voitage Vol VT=%7.5V = e 15  mv Rise Time t C| = 25pF 0.09 s
Input Offset Current |10 ! vi-t75v - 05 30 pA Overshoot R, =282 10 %
+ ; " Oltage
Input Current | v==175V - 5 50 PA Setting Time (4 Vp-p
Large-Signal Voht AI Vo=10V 50k 320 & VIV DepTYRIE B ) eEs ¥ i
éragi: o VST oL % RiP “ Although a 1-M£2 source is used for this test, the equivalent input noise
R =2 «§2 94 110 - dB remains constant for sources of Rg up to 10 MQ2.
Common-Mode A
Rejection Ratio CMRR 70 %0 - &
TEST
Common-Mode -0.5 CONDITIONS
input-Voltage VicR 0 to 10 v -
Range 12 Vis5V
A vVT=0V
Power-Supply Doyt e e &~ 3 maadh S CHARACTERISTIC  SYMBOL Tp = 255 CA3130 UNITS
Rejection Ratio Vol T = 32 320 Input Offset Voltage Vio 8 mv
VOM* 12 13.3 4 Input Offset Current 'IO 0.1 pA
Ry =2k input Current 4 2 pA
Vom™ - 0.002 0.01
Maximum Output O} \ Common-Mode
Voltage Ivom*! 14.99 15 - Rejection Ratio CMRR 80 dB
R, == \
i - (8 =4 00 k
IVom | oy 0 0.01 Large Signal & Vo Vp-p 1 VIV
Voltage Gain R, =5k 100 d8
Maxtmum Output
Current: Common-Mode
Source oM VO=0 \ 17 22 485 e Input Voltage Range VicrR 0;;(;2.8 v
i 5 = Vo=5V,R ==
Sink lom VO 15V 12 20 45 Supply Current |+ 0 s > UA
VO=2'5 VR =o 500
Vo=7.5 \"
Rl - 10 15 Power Supply VoV 200 VIV
3 L Rejection Ratio 10
Supply Current | mA
VO=0 \
B P’ 3
R Lk
input Current [ - Fig. - nA
11
s ASE R St aa i - b W T T e T sl T T = e T
input Offset Volt- 1©,125°C [CA3130
age Temperature /W |o/T  V==1t75V = 10 = IV/SC "
Drift Vg=10 V.
1
3 R -2 kQ2* q
Large-Signal Voltage - 320k — VIV |
Gain Aol S T d8 !
* Applies only to Agy - :
4 Applies only to 1) and £V /AT, + '3
[
INPUT 2
o—4%

COMPENSATION
(WHEN REQUIRED)

OFFSET
NULL

TOTAL SUPPLY VOLTAGE (FOR INDICATED VOLTAGE GAINS) = 15V
* WITH INPUT TERMINALS BIASED SO THAT TERM 6 POTENTIAL

IS +7.5V ABOVE TERM 4
* WITH OUTPUT TERMINAL DRIVEN TO EITHER SUPPLY RAIL

Fig. 3. Block diagram of the CA3130 illustrates how the device is
organized.
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THE CA3130
OPERATIONAL AMPLIFIER

Nevertheless, it is good practice that
the following precautions be observed
during handling, testing and actual
operation of the CA3130 devices to
minimize exposure to damage-inducing
hazards:

to return Terms. 2 and 3 to Term. 4
by jumping the appropriate
couductors.

OFFSET NULLING

semiconductor-junction  device, in-
cluding op amps with a junction-FET

input stage, the leakage current
approximately doubles for every 10°C
increase in temperature. Fig. 7

provides data on the typical variation

L . Offset-voltage nulling is usually A _ .
1. Soldering-iron tips, metal parts of  accomplished with a 100,000-0hm  ©f input bias current as a function of
fixtures, tools, and handling  potentiometer  connected  across teémperature in the CA3130.
facilities should be grounded. Terms. 1 and 5 and with the In applications requiring the lowest
2. Devices should not be inserted into potentiometer slider arm connected to ~ Practical input current and incre-
or removed from circuits with the  Term. 4. A fine offset-null adjustment ~ Mental increases in current because of
power ON because transient  ygually can be effected with the slider ~ Wwarm-up” effects, it is suggested that
voltages may cause damage. arm positioned in the mid-point of the ~ 3N aPpropriate heat sink be used with
3. Signals should not be applied to the  potentiometer’s total range. the CA3130. In addition, when
input (Terms. 2 and 3) when the sinking” or ‘’sourcing” significant
device power supply is OFF, 3 output current the chip temperature
tnput-terminaj currents should not ‘II‘?II!I,%TT%R”?,EEQLYQEIATION increases, causing an increase in the
exceed 1 mA, input current. In  such cases,
4. After CA3130 devices have been The input current of the CA3130  heat-sinking can also very markedly
mounted on circuit boards, proper Series circuits is typically 5pA at reduce and stabilize input current
handling precautions should still be 259C. The major portion of this input variations.
observed if the input terminals are current is due to leakage current
unterminated, it is good practice through the gate-protective diodes in INPUT-OFFSET-VOLTAGE (Vi0)
during board-processing operations the input circuit. As with any It is well known that the
SUPPLY VOLTAGE: V* = 15V; v— =0
AMBIENT TEMPERATURE (Tp) = 25%C
= T T T w > 50[NEGATIVE SUPPLY VOLTAGE (V1 =0V |~ |
o | |1 w : AMBIENT TEMPERATURE (Ta) =250C | . . .|
f o AT 10bd— ! Pl L y
i re Qo i 2 M ey 4 [ 5 s i o e S ey ) sEE= SRR
= L — T 1
<<() ? ;g L= ; Ladid]
: 2 8 L —
b <Z o
- :
(2 w ow 0.1F N
5 q w@ o =i
I S} =
4 a <5 ——
~ |
% S 6'§ 0.01—— =
> ] >; - L4+
g & 3 H e
o % | B
0.001 0.07 01 1 10 100

FREQUENCY (f) — Hz

Fig. 4. Open loop voltage gain and phase shift versus frequency

for various values of Cy, Cc, and Ry .

MAGNITUDE OF LOAD CURRENT (i ) = mA

versus load current.

Fig. 5. Voltage across the PMOS output transistor, 08,

> 50|NEGATIVE SUPPLY VOLTAGE (V™) =0V 1] 4000 .+ [T
! AMBIENT TEMPERATURE (Tp) = 25°C x_-“?-‘;\gv : e ]
T T Ml VA R
S0 e o 3 o = & = 1000 T ]
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AMBIENT TEMPERATURE (Tp) —°C

Fig. 7. Input current variation with ambient tempercture change.
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TOTAL SUPPLY VOLTAGE (V') —v

Fig. 8. Quiescent supply current versus supply voltage at several

temperatures.

characteristics of a MOS/FET device
can change slightly when a dc
gate-source bias potential is applied to
the device for extended time periods.
The magnitude of the change is
increased at high temperatures. Users
of the CA3130 should be alert to the
possible impacts of this effect if the
application of the device involves
extended operation at high temper-
atures with a significant differential dc
bias voltage applied across Terms. 2
and 3. Fig. 9 shows typical data
pertinent to shifts in offset voltage
encountered with CA3130 devices
during life testing. The two-volt dc
differential voltage example represents
conditions when the amplifier output
stage is ‘‘toggled”, eg., as in
comparator applications.

WIDEBAND NOISE

For low-noise performance the
CA3130- is most advantageous in
applications wherein the source

resistance of the input signal is 1
megohm or more. In this case, the
total input-referred noise voltage is
typically only 23 uV when a
test-circuit amplifier is operated
at a total supply voltage of
15 volts. This value of total
input-referred noise remains essentially
constant, even though the value of
source resistance is raised by an order
of magnitude. This characteristic is
due to the fact that reactance of the
input capacitance becomes a signifi-
cant factor in shunting the source
resistance. It should be noted,
however, that for values of source
resistance very much greater than 1
megohm, the total noise voltage
generated can be dominated by the
thermal noise contributions of both
the feedback and source resistors.

VOLTAGE FOLLOWERS

Operational amplifiers with very
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high input resistances, like the
CA3130, are particularly suited to
service as voltage followers. Fig. 10a
shows the circuit of a classical voltage
follower, using the CA3130 in a
split-supply configuration.

A voltage follower, operated from a
single supply, is shown in Fig. 10b. This
follower circuit is linear over a wide
dynamic range.

The follower does not lose its
input-to-output  phase-sense, even
though the input is swung 7.5 volts
below ground potential. This unique
characteristic is an important attribute
in both operational amplifier and
comparator applications. The COS/
MOS output stage also permits the
output signal to swing down to the
negative supply-rail potential (i.e.
ground in the case shown)}. The
digital-to-analog  converter (DAC)
circuit, described in the following
section, illustrates the practical use of
the CA3130 in a single-supply
voltage-follower application.

9-BIT COS/MOS DAC
The circuit of a 9-bit Digital to

+1.5V

TIME {t) — HOURS

Fig. 9. Typical incremental shift in offset voltage versus operating life.

Analog Converter (DAC) is shown in
Fig. 11. This system combines the
concepts of multiple-switch COS/MQOS
IC’s, a low-cost ladder network of
discrete metal-oxide film resistors, a
CA3130 op-amp connected as a
follower, and an inexpensive mono-
lithic regulator in a simple single
power-supply arrangement., An ad-
ditional feature of the DAC is that it is
readily interfaced with COS/MOS
input logic, e.g. 10-volt logic levels are
used in the circuit of Fig. 11.

The circuit uses an R/2R
voltage-ladder network, with the
output potential obtained directly by
terminating the ladder arms at either
the positive or the negative
power-supply terminal. Each
CD4007A contains three “inverters’,
each “inverter’” functioning as a
single-pole double-throw switch to
terminate an arm of the R/2R network
at either the positive or negative
power-supply terminal. The resistor
ladder is an assemply of one per cent
tollerance metal-oxide film resistors.
The five arms requiring the highest
accuracy are assembled with series and
paratlel combinations of 806,000-ohm

+15V
O

BW (-3 dB) = 4 MHz
SR = 10V/uS

Fig. 10. Voltage follower circuit with split
supply of plus and minus 7.5 volts. This
circuit allows low impedance loads to be
driven from a high impedance source.
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OFFSET
ADJUST

Fig. 10b. Voltage follower operating on single
supply rail.
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10V LOGIC INPUTS
A

7 N\
c &
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2
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Fig.11. Nine-bit digital-to-analogue 3 +0.2%
converter uses CMOS digital switches g fgggz
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Fig. 12, An absolute value full-wave
detector provides the average of
the input waveform. This is useful
for converting dc meters, eg digital
voltmeters to read the average of
the ac input signal.

resistors from the same manufacturing
lot.

A single 15-volt supply provides a
positive bus for the CA3130 follower
amplifier and feeds the CA3085
voltage regulator. A ‘’scale-adjust”
function is provided by the regulator
output control, set to a nominal
10-volt level in this system. The
line-voltage regulation (approximately
0.2%) permits a 9-bit accuracy to be
maintained with variations of several
volts in the supply. The flexibility
afforded by the COS/MOS building
blocks simplifies the design of DAC
systems tailored to particular needs.

SINGLE-SUPPLY, ABSOLUTE-
VALUE, IDEAL FULL-WAVE
RECTIFIER

An absolute-value circuit, using the
CA3130 is shown in Fig. 12. During
positive excursions, the input signal is
fed through the feedback network
directly to the output. Simul-
taneously, the positive excursion of
the input signal also drives the output
terminal (No.6) of the inverting
amplifier negative such that the 1N914
diode effectively disconnects the
amplifier from the signal path. During
a negative-going excursion of the input
signal, the CA3130 functions as a
normal inverting amplifier with a gain
equal to —~R2/R1. When the equality
of the two equations shown in Fig. 12,
is satisfied, the full-wave output is
symmetrical.

PEAK DETECTORS

Peak-detector circuits are easily
implemented with the CA3130, as
illustrated in Figs. 13 and 14 for both
the peak-positive and the peak-negative
circuit. It should be noted that with
large-signal inputs, the bandwidth of
the peak-negative circuit is much less
than that of the peak-positive circuit.
The second stage of the CA3130 limits
the bandwidth in this case.

Negative-going  output-signal ex-
cursion requires a positive going signal
excursion at the collector of transistor
Q11, which is loaded by the intrinsic
capacitance of the associated circuitry
in this mode. On the other hand,
during a negative-going signal ex-
cursion at the collector of Q11, the
transistor functions in an active
’pull-down’’ mode so that the intrinsic
capacitance can be discharged more
expeditiously.
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6V p-p INPUT

BW (-3dB} = 1.3 MHz
0.3V p-p INPUT; 0.01uF
BW (-3 d8) = 240 kHz

{a) PEAK POSITIVE DETECTOR CIRCUIT

Fig. 13. Peak positive detector circuit. Detectors such as this are

ideal for building accurete ac voltmeters,

ERROR-AMPLIFIER IN
REGULATED POWER SUPPLIES

The CA3130 is an ideal choice for
error-amplifier service in regulated
power supplies since it can function as
an error-amplifier when the regulated
output voltage is required to approach
zero, Fig. 15 shows the schematic
diagram of a 40 mA power supply
capable of providing regulated output
voltage by continuous adjustment over
the range from O to 13 volts. Q3 and
Q4 in IC2 {(a CA3086 transistor-array
IC) function as zeners to provide

6V p-p INPUT;

BW (-3 dB) = 360 kHz

0.3V p-p INPUT;

8W (-3 dB) =~ 320 kHz

10k

+DC
OUTPUT

Suf
100k

+7.5v
O

-0C
OUTPUT

SuF

100k

(b) PEAK NEGATIVE DETECTOR CIRCUIT

Fig. 14. The peak negetive detector, although only requiring &

reversal of the detector diode gives different bandwidth

characteristics.

comparator (ICIj), Q1, Q2, and Q5 in
IC2 are configured as a low
impedance, temperature-compensated
source of adjustable reference voltage
for the error amplifier. Transistors Q1,
Q2, Q3, and Q4 in IC3 (another
CA3086 . transistor-array IC) are
connected in parallel as the series-pass
element. Transistor Q5 in IC3
functions as a current-limiting device
by diverting base drive from the
series-pass transistors, in accordance
with the adjustment of resistor R2,

Fig. 16 contains the schematic

supply-voltage for the CA3130 diagram of a regulated power-supply
cime
3a  R2 & 30J. I
1K -
o Ic3
_CA3086
T 3 K
:10 Qs '
|
]
X b4 !
|
1 BuF Lt
2 T
3900 1K
1 oyTeyT
==0.01 22K 20K AT
40mA
als
(o O

REGULATION (NO LOAD TO FULL LOAD}): < 0.01%

INPUT REGULATION: 0.02%/V
HUM AND NOISE OUTPUT: < 25,V UP TO 100 kHz

Fig. 15. This voltage reguiator circuit provides 0 to 13 volts at up to
40 mA with good regulation and low hum and noise.
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capable of providing regulated output
voltage by continuous adjustment over
the range from 0.1 to 50 volts and
currents up to 1 ampere. The error
amplifier (IC1) and circuitry associated
with IC2 function as previously
described although the output of ICI is
boosted by a discrete transistor (Q4)
to provide adequate base drive for the
Darlington-connected series-pass tran-
sistors Q1, Q2. Transistor Q3
functions in the previously described
current-limiting circuit.

MULTIVIBRATORS

The exceptionally high input
resistance presented by the CA3130 is
an attractive feature for multivibrator
circuit design because it permits the
use of timing circuits with high R/C
ratios. The circuit diagram of a pulse
generator (astable multivibrator), with
provisions for independent control of
the “on’’ and ““off’’ periods, is shown
in Fig. 17, Resistors R1 and R2 are
used to bias the CA3130 to the
mid-point of the supply-voitage and
R3 is the feedback resistor.

FUNCTION GENERATOR

Fig. 18 shows a function generator
using the CA3130 in the integrator
and threshold detector functions. This
circuit generates a triangular or
square-wave output that can be swept
over a 1,000,000:1 range (0.1 Hz to
100 kHz) by means of a single control,
R1. A voltage-control input is also
available for remote sweep-control.

The heart of the frequency-
determining system is an operational-
transconductance-amplifier 1Cl, oper-
ated as a voltage-controlled current-
source. The output, 5 is a current
applied directly to the integrating
capacitor, C1, in the feedback loop of
the integrator 1C2, using a CA3130, to
provide the triangular-wave output.
Potentiometer R2 is used to adjust the
circuit for slope symmetry of
positive-going and negative-going signal
excursions. .
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O -0
4.3K
w
L AAA,~—4 Q3 | +
. g 2N5294 l°F°%-_’
+55V 1
INPUT
. 2.2K OUTPUT
1000pF 43K | 0.1 TO 50V
AT 1A
ERROR
Q4 AMPLIFIER
-1 2N2102
I
1, <
|
|
|
131
-4 B.ZK§
50K éAf Fig. 16. This regulator provides 0.1
VOLTAGE to 50 volts at currents up to 1 amp
ADJUST and has variable current limit.
o— . < ¢
REGULATION (NO LOAD TO FULL LOAD): < 0.005%
INPUT REGULATION: < 0.01%/V
HUM AND NOISE OUTPUT: < 250u V RMS UP TO 100 kHz.

Another CA3130, IC3, is used as a
controlled switch to set the excursion
limits of the triangular output from
the integrator circuit. Capacitor C2 is a

15V ’peaking adjustment’’ to optimize the
f high-frequency square-wave perform-
L oonr ance of the circuit.
T . Potentiometer R3 is adjustable to
— ”n H 2
a1 ) = perfect the “amplitude §ymmetry of
100K ADJUST the square-wave output signals. Output
Mo from the threshold detector is fed
9{;,00 back via resistor R4 to the input of
ADJUST IC1 so as to toggle the current source
Mo 2K . A .
from plus to minus in generating the
R3 linear triangular wave.
100K
OPERATION WITH OUTPUT-
STAGE POWER-BOOSTER
4 The current-sourcing and sinking
J_——o s1 capability of the CA3130 output stage
— 0 » is easily supplemented to provide
?ozoK MF_L :/ OUTPUT power-boost capability. In the circuit

FREQUENCY RANGE:
POSCI'TION OF 81

(=

PULSE PERIOD
4uSTO 1mS
40,8 TO 10mS
0.4mS TO 100mS
4mS TO 18.

Fig. 17. This pulse generator is basically an astable multivibrator with
provision for independant control of ON and OFF periods.

of Fig. 19, three COS/MOS
transistor-pairs in a single CA3600E IC
array are shown parallel connected
with the output stage in the CA3130.
In the Class A mode of CA3600E
shown, a typical device consumes 20
mA of supply current at 15V
operation. This arrangement boosts
the current-handling capability of the
CA3130 output stage by about 2.5.

The amplifier circuit in Fig. 24
employs feedback to establish a
closed-loop gain of 48 dB. The typical
large-signal bandwidth (-3 dB) is 50
kHz.
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Fig. 18. This function generator

provides a frequency variation of
1 000 000/1 with a single control.
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be connected as a power booster for the
output stage of a CA3130.

OTE
TRANSISTORS p1,Ep2 £3 AND n1, n2, n3 ARE
PARALLEL-CONNECTED WiTH Q8 AND Q12
RESPECTIVELY, OF THE CA3130

These monitors will also enable you to record with a

79 6’1
&

COLOUR MONITORS

Based on the technically advanced Rank Arena colour
receiver. Do you want to record TV programmes off-air?

colour or black and white video camera.

The Video & Hi-Fi Centre

Phone 312-555 — 445 Oxford St.,

Commercial Concepts

Paddington, NSW. A.H.451-7876
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THE NEW “TWO’

BY ANY MEASURE OF PEAFOAMANGE.. THE PARTR:DEE
SEROND ONLY T80 THE SfEI=ISI=1=2° U-15 TYPE W

NEW!

M95ED Deluxe High
Trackability Cartridge

Second only to one! The Shure M95ED
combines several of the high-perform-
ance design features of the Shure V-15
Type 11l to deliver exceptional track-
ability (at % to 1% gram forces). A
radically new internal electromagnetic
structure insures a level of total per-
formance surpassed only by the Type
I1l. The M95ED incorporates a new,
thinner, uninterrupted pole piece de-
veloped by Shure design engineers to
optimize electromagnetic characteris-
tics—especially at higher frequencies.
As a result, magnetic losses have been
minimized, and frequency response re-
mains essentially flat across the entire
frequency range.

With its nude-mounted, biradial el-
liptical stylus tip, the M95ED has a very
low effective stylus tip mass. This re-
sults in higher trackability to maintain
perfect groove contact through the
“hottest,” most heavily modulated pas-
sages encountered on modern record-
ings—all at extremely light tracking
forces that reduce record wear and in-
crease stylus tip life. And, as a “plus,”
its exceptional trackability makes the
M95ED an outstanding choice for use
in four-channel encoded (matrix)
systems.

M9SED SPECIFICATIONS

Trackability at 1 gram tracking force us-
ing a Shure/SME Arm:

24 CM/SEC at 400 Hz

33 CM/SEC at 1,000 Hz

28 CM/SEC at 5,000 Hz

19 CM/SEC at 10,000 Hz
Tracking Force: % to 1Yz grams
Frequency Response: 20 to 20,000 Hz

TRACKABILITY CHART
(at1 Gram)

1

-

PEAK RECORDED VELOCITY —CM PER SECOND
3 3

2
200 400 600 1000 2,000 5000 10000 20000 40,000
FREQUENCY - Hz

Optimum Load

47,000 ohms resistance in parallel with
400 to 500 picofarads total capacitance
per channel. (Load resistance can be as
high as 100,000 ohms and total capaci-
tance can be as low as 100 Picofarads
with only minor audible change.) Total
capacitance includes the capacitances
of the tone arm wiring, phono cables,
and the amplifier input circuit.

Output Voltage: 4.7 mV per channel at
1,000 Hz at 5 CM/SEC peak velocity

Channel Separation: Minimum 25 dB at
1,000 Hz

Channel Balance: Output from each
channel within 2 dB

Stylus: N95ED Biradial elliptical with
nude diamond tip
17.8 microns (.0007 inch) frontal
radius

5 microns (.0002 inch) side contact
radii

25 microns (.001 inch) wide between
record contact points

78 rpm Stylus: N95-3 Spherical—63
microns (.0025 inch)

Inductance: 650 millihenries
D.C. Resistance: 1550 ohms
Weight: 6 grams

Mounting: Standard 12.7 mm (/2 inch)
mounting centers

FOR HEAVIER TRACKING
TURNTABLES AND TONE ARMS

. .. Shure designed the M95E] Custom
high trackability cartridge. It uses the
same newly developed pole piece as
the M95ED and delivers a frequency
response virtually identical in its flat-
ness— but at slightly greater tracking
forces. The MY5E]} features a biradial
elliptical stylus tip, and tracks at 1% to
3 grams. An ideal cartridge choice for
audiophiles who want to upgrade their
record playback systems at moderate
cost!

AE095/FP

New Recommended Retail Prices: M9SED $52 — M95E]) $33

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HiLL P/L

® : ; i
— == 342 Kent Street, 2A Hill Street, 57 Castlemaine Street, 1000 Hay Strest,
i H S — = SYDNEY 2000 N.S.w.

THORNBURY 3071 Vic. MILTON 4064 Qid. PERTH 6000 W.A.
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N D

¢ ..539C

At $399
the only
DUAL TRACE oscilloscope
with DC to 20MHz bandwidth

Negligible phase difference
between channels over video pass band

and ALL these outstanding feat.ures:

DC to 20MHz — 3db bandwidth — 17n Sec Rise Time!

10mV to 50V/cm sensitivity — 12 step attenuators.

1mV/cm — 10Hz to 100kHz single channel — for very low level signals.

100nS to 1S/cm time base — 19 steps + 5—1 vernier.

<5Hz to 30MHz triggering — bright AUTO base line.

TV line & frame selection included.

* Identical X-Y to 2MHz, phase corrected to 2° from DC to 200kHz — for vector
displays & amplifier testing.

The bwd539C stands at the Precisiqn 1V pp qnl wav.eform coincident wﬁth power line zero cross over — for

probe alignment & an ideal trigger source for power line measurements.

An 8x10 cm display, 3.3KV EHT  — for bright crisp waveforms.

* %® * % %

forefront of oscilloscope design
and manufacture. Be ready

*

for tomorrow’s measurements * Measures signals to beyond 40MHz — sensitivity chart included.
with an oscilloscope as new * B% calibration including effects of a 10% power line variation — accuracy that doesn’t
as today. change with the time of the day or from job to job!

* FIS Australian Capital Cities
plus sales tax if applicable. MB7613B

e e e e e e ey

B.W.D. ELECTRONICS PTY. LTD. BW.D. Electronics Pty. Ltd.,

MILES STREET, MULGRAVE, VIC., 3170 P.O. Box 325, Springvale, Vie. 3171.
PHONE: (03) 561 2888 Please let me have full details

CABLES: 'OSCILLOSCOPE, MELB. :
Winner of N.S.W. PHONE: (02) 929 7452 on the bwd539C oscilloscope
DISTRIBUTORS: S.A.: (08} 269 1244

W.A.: (092) 25 3144

Award for
Outstanding QLD.: (072) 52 7255
Export Achievement TAS.: (002) 23 1843

1955/1975 2 YEARS OF AUSTRALIAN
DESIGN INNOVATION

r-——-_-
&
3
E
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The
FET I/P
OP AMP CA3130

Added to the RCA range

Our CA3130 gets many of its winning ways
from four very capable relatives. Four RCA op
amps that can fill special requirements you may
have. If you need programmable linear gain
control, check the CA3080. For high crossover
frequency plus high slew rate, there’s the
CA3100T. For high output current and easy
programmability, the CA3094E. For low power
supply drain, the CA3078T.

The CA3130 is the ideal choice when
you're looking for a good measure of all these
characteristics in one device. That’s what
makes the CA3130 so great. Its versatility comes

from the unique combination of MOS/FET,
bipolar and COS/MOS on the same chip.

Beyond the table, here's more typical data
aboutthe CA3130:

Inputimpedance: 1.5TQ (1.5x10%2Q).

Input Current: 5 pA.

Input Offset Current: 0.5 pA.

Input Offset Voltage: 0.8 mV (CA3130B).

Settling Time: 1.2 psec.

An output voltage swing to within 10 mV
of either supply rail.

Strobing terminais.

Package: 10 lead T05.

CA3080E CA3100T CA3094E CA3078T CA3130
g;‘::g:ftr%';" programmable | g9 g Gateable
o z :
Slew Rate, V/ psec ' 25 10
Output, mA (peak) 300 22
Power consumption, mW .0015 25
P A

Forfurther information on the above and other

semi-conductor products, please contact:

Amalgamated Wireless Valve Company Pty. Ltd.
(Technical Information)

5564 Parramatta Road, Ashfield, NSW 2131.

Telephone: (02) 797 5757. Telex: 24530.

Postal Address: PO Box 24, Ashfield, NSW 2131.
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TRIO SCOPES {see special reviews this issue}

$® TRIO

HI-FI NEEDS CARE .., LET DICK SMITH
CARE WITH METROSOUND PRODUCTS

8 Track Head & Capstan Cleaners
Unique principle for cleaning of
oniser—Let velvet tape capstans and replay heads.
remove the dust from discs

$444.13  $159.00 3

Hi-FiKit 4
» ‘l p 1 complete care kit
A -y inc tax ing tax with super groove-
— ‘ §_ | Tox Fre $399.25 Tax Free $144.00 master ioniser &
l - L stylus cleaning kit
— — - CO1303A 3, 1.5 MHz SCOPE is specially aimed at "“ permanent
: the advanced hobbyist and is ideal for many applic- storage case. 2 |
CS5156 A ACE, 15MH. h | f 5 B H 2 = 4
servicegveunup;'TesRsia(r:\al's ar:\d a;v';':csd“:‘z‘:ms:i"sf: Of - ations. Sensitivity is 20mV/em. Direct input facility - Super Groovemaster
Features a full 15MHz bandwidth with 10mV/cm Wiovsidieplavsitoli SOMHz, Dick i hugeiS1 0,000 TR . Efficient removal of dust
estRYTand sweebitimesitiom|0:61US/em ta 0,55 purchase has brought a $33.00 saving. Normal trade W - from your discs while being
Y 2 AT 2 3 price is $192.00, Dick’s price is just $159.00 or Tax loyeul = o
0.55/cm. Easy X—Y operation for Lissajous measure- p » - play reestanding.
ments. On dual trace CHOP or ALT is selected Grdaltoyjustife4100 .Onlviwhilesstockllastyl( o2 -~ ) Hi FiKit 3
automatically. The CS1560 comes with 2 FREE x10  "*'%'™" EIA% June[iSesip Reeishtion” Discmaster Includes ioniser, stylus cleaning
probes worth $70 and is really outstanding value Two free standing arms, one brush cleaning fluid in a
for wet cleaning and one for

permanent storage case.
dry cleaning. Renovate and -
rejuvenate your records.

{p&p Freight on), ‘
ShLE e
i:e o
1 PR e

loniser $2.49
AM-FM MULTIPLEX TUNER YFX-601-IC 8 Track Clean $2.99
Specially produced for Australia with 5045 F.M, Super Groovemaster  $6.75
de-emphasis (NOT the overseas 75uS) In built ferrite Hi FiKit3 $5.75
rod for A.M. reception. 25db separation. Provision

HiFiKita $10.95
for stereo indicator. Multiplex 1C. Separate tuned 4 N 3 e W | p&p all items $1.75 § Discmaster $7.95
R.F, stage. Beaut air spaced tuning gang covers full o e \ e Y e © = =
AM/FM bands. FULLY ASSEMBLED at less than € oout 7 ee W
the value of the parts. Highly recommended at
$29.50 (p&p $1.00)

CAR STEREOQ
PU 811C UNDER DASH CASSETTE

R PR\CES From AWA a cassette systemn incorporating auto
COMPAR%]DY“ reverse with fast forward and rewind system.
WiTH 1A% oto SPECS:

You witt ‘5"9 rom B ot ’ > g Playback system : stereo.
0% "“"Ausxra““" c! , y Frequency response: 50—10,000 Hz.
s - ‘an 2 - Speaker impedance: 4 ohms
Comua - Output: 5.5W x 2
' ' Power Supply: 10.8V—15.6V Neg ground.
s at ngicor)duclors: 4 IIC'S, 4 tran§, ?diades
TEST LEAD KIT sy 2 g Ro0mmidla
Handy universal test lead pack contains every . € NE SAVE $31.00
possible_combination. There are 4 banana type g/ SAVE sAV SA DICK'S PRICE $118.00 Bara Unit
terminals,2 crocodile,d pin probes and two ) (No speakers) p&p $2.50
spade type.All are richly plated and ettath to Q [e) 7
the heavy duty red and black leads.T*n"y are — =
selling their set of only 1 pleces at $40 EXPO CPHR145A EXPO’ CIS50 H/P's PIANOLA SR2201
sélling their set of only 11 pieces at $4.00. AC/DC CASSETTE The coloured Push Button Car Fed up with not being able to listen to your car radio
Our price for a 1dpiece set is just $2.90 WITH AM/FM RADIO 80 Headphone. AM Radio for 12V Neg at the right level when you have passengers with
4 State Red or Yeliow or Pos. includes sensitive ears?
SIGNAL INJECTOR SPECIAL DICK'S PRICE $69.95 DICK'S PRICE $12.99 Speaker Ditk has the answer — instal an extra speaker front or
The first piece of test gear the serious hobbyist needs.

DICK'S PRICE $49.95 rear and then put in A TWO SPEAKER SYSTEM
FADER. You listen from the front speaker at your
level and the passengers from the rear speaker at their
level for only $2.25 p&p 50¢ {full mounting '
instructions on box)}.

Simply probe into amps radios etc. from speaker back
towards front end till the signal dies and you've
Iocated the faultl Qutput extends from audio through
to M.F. Fully transistorised. Normally sells at $8.75
Now under half price at $4.25, 200 only, so hurry.
Requires 15V Battery. {p&p 50¢) o

p&p on all
speakers $1.00

AND THAT EXTRA SPEAKER
{All rated at 4 ohms except Bx4 which is 4 or 852)

?L;\\)éi ert trom 7x5 | 6x0
\3 ConY! 4.5mm P g X x!
2 Chs280 m jack 10 300 0n  85¢ Fnerne WO $6.00 | $8.00

for casset®

6x4 8x4 |5 round
$4.50 | $6.99 | $4.50

programmable, metric converter,finencial statistical
program... YES evary type of calculator is there.Plus Stave
Bundred B.Sc. to advise Yuu.smve has checked all the

Thase prices represent a saving on Dick’s normal prices.

dow?
R Biack finish grills in metal for Bx4 speaker
caltulators for,top value from $10.00 upwards, sAvE H-.F- SUPE! &
FORDS SCEINTIFC m}:.cuunon,xﬁa full scientitic on rmrri gpECIAL  only $1.50 pair {p&p $1.00)
calculator with memory fluoro displays etc 8 digit,squares ndo 3000 STOP PRESS:
fciprocals.trig etc a1 NOW ONLY $37.50 (tax 7m)nv Pioneer RO ~Turntable don Synerey
i jete Tuner/AMP mon Kar Amp CAR AERIALS Lockdown De-Luxe
Sal7sliselrax\ ke beired] 32 00 S:g‘gpeakevs 5442 ny 20W R‘\TAEHT\:.;:‘LI& "ew STOP WATCH € THS 155UE ® Heavy duty chrome plate
HOA44 Beir Drive NOVUS TIMER KiT (E.T. JAN 75) finish. 13" Underhang mounts in
sENNHElS"?:e Bookshelt SPe® Y Speciai kit includes sik scrsened printed circuit and il 1" hole. Extands 42" Gives
“FThecan ol Save 5119 A components to build this handy timer. YES! including maximum performance. Complete
o £ g
proiess""’ \d pr em 3 the 650 calculator for only $16.75 650 Calcutator with lead and aerial plug.  $4.75
5:\‘;309,99 Dick Sm“h,gyzAMp * e only for $9.75 (p&p $1.00) Universal Top Cowl
c‘ss!rri Y Expo DXLENS i Auto Turme Mounts in 1 hole 3 sections
o §33.00  gxpo MX psnelt System extending to approx 45"
sPEcIAls! 6%\0"‘ 2 wa‘lsg:o Complete with lead and aerial plug.
5 we g
we continve our superd] " paps200 Tk price 5290 Roof Aecil R
o] Prices on casselies . 8e a snob and have a centre roof

; R |
BASF Singles 5 10 20

CEOLHSM 250 200 185 155

b 1 ]
DFFERS from
Soaet d 1222 2% Fopsa] WAMES

m‘“. SI“““S PACKING $2 FREIGHT ON
k] MASTER CDS

WATT e Oeck

4 aerial. Spring back gives
\ flexibility. Comes with lead
# and plug. $8.95

The SA5100 Electric Aerial

Flick the supplied switch and the aerial
will glide up or down. Don’t woery
about when to stop, the slipping clutch
will tell you and save any damage.
Operates on 12V reg. or positive.
uUrderhangs 12°* mounts in 1°* hole.
Rear Aarial Head 21700
Want to mount your aerial on the rear
of your car — do it properly and use

a COMPENSATED AERIAL
EXTENSION,

1 Metre length $2.50

4 Metre (for that

extra long car) $5.95

And now HITACH I Catssttes
CE0LN 169 149 139 1
C90LN 226 169 1Ba 1
ceoUD 260 245 229 199 12588
CS0UD 299 269 249 229 a‘_‘e“;‘e‘[’)glbv and chrome
For SONY enthusiasts, we have 2 few Sany ohin

HF Tapes left: switching

i3 38 1 512090

DICK SMITH “DIL* BOARD
Fantastic little plug in printed circuit board
measures 100mm x 80mm and takes dual in
fine IC’s or transistors over 400 holes and copper
lands, 24 way .1"" “plug” etched on board, Will
up to 14, 14pin or 16pin IC’s or up to 20
‘mini-dip” 1C’s. Ideal for hobbyists and
protassional engineers alike. ONLY 75¢ each
or 10 for $5.00

24 way gold plated socket $2.00 ”c
ALL MAIL ORDER Also al : | Y 25 York St
De::_ 1 E"fLP fo ?430 I I

DICK SMIT“ Crows Nest N 5.W. 2065 tel:291126

{Nr Town Hall)
ELECTRONICS CENTRE 162 Pacific Highway Gore Hill nd
Head Office & MaiOrders N SW 2065 tel-439 53l i S,
£P20cmn 4 elex: AA20036

CAR RADIO NOISE SUPPRESSORS

u“ u
) N
venslo G'Eﬂ C1 Cappy for coil.
Kn wu] 31.5 ‘-00 oGs_ns’r.-;%\,lAuernamretc.
fou." s prei Price 50¢
Posh case for Kit $3.00 extra R1 Resistor for inserting

GoreHillopentill 8pm | === fz=" "
Thurs’ for Jan SALE!! 4

Mon-Fri 9-530 Sat9-1200 cables:DIKSMIT deney we\coﬂ,‘e“ {Nr Chapel Rd)



PROJECT 441

AUDIO NOISE
GENERATOR

Simple circuit generates both
white and pink noise.

NOISE is generally an undesirable
phenomena that degrades the
performance of many measurement
and instrumentation systems. It
therefore seems strange that anyone

R2

5k6 c2

WuF
1L—-{
+

uF
26V

WHITE-
NOISE

56k

Q1

R3

39k
+ ¢

should want to generate noise, but this
is often the case.

Noise generators are often used to
inject noise into radio-frequency
amplifiers in order to evaluate their
small signal performance. They are
also used to test audio systems, and as

—0
+15-30V

R8
5k6

random signal sources for wind-like
effects in electronic music.

There are two commonly used noise
source characteristics, ‘pink’ and
‘white’. White noise is so called
because it has equal noise energy in

e

T T T /P,

25uF
| 25V

"0.0066 uF  0.0027 uF

equal bandwidths over the total
frequency range of interest. Thus, for
example, a white noise source would

ov

Q1-Q3 ARE TYPE BC548

Fig. 1. Circuit diagram of the noise generator.

40

have equal energy in the band 100 to
200 Hz to that in the band 5000 to
5100 Hz.
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HOW IT WORKS — ETI 441

In the days when vacuum tubes
were in common use the most
commonly used form of noise
generator was a vacuum-tube diode
operated in the current saturation
mode. Nowadays noise generators
may be very complex indeed. Highly
complex digital generators which
produce psuedo-random digital noise
may cost many thousands of dollars.
An example of a simpler type of
digital noise source may be found in
our synthesizer design (see
International Music Synthesizer 4600
ETI December 1973). However for
audio work of a general nature the
most commonly used, and the
simplest, method is to use a zener
diode as a noise generator.

Transistor Q1 is in fact used as a
zener diode, The normal base-emitter
junction is reverse-biased and goes
into zener break-down at about 7 to
8 volts. The zener noise current from
Ql flows into the base of Q2 such
that an output of about 150
millivolts of white noise is available,

The ‘zener’, besides being the noise
source, also biases Q2 correctly, and
the noise output of Q2 is fed directly
to the White Noise output.

To convert the white noise to pink
a filter is required which provides a
3 dB cut per octave as the frequency
increases. A conventional RC
network is not suitable as a single RC
stage gives a cut of 6 dB per octave.
Hence a special network of Rs and Cs
is required in order to approximate
the 3 dB-per-octave slope required.
Since such a filter attenuates the
noise considerably an amplifier is
used to restore the output level
Transistor Q3 is this amplifier and
the pink noise filter is connected as a
feedback network between collector
and base in order to obtain the
required characteristic by controlling
the gain-versus-frequency of the
transistor. The output of transistor
Q3 is thus the pink-noise required
and is fed to the relevant output
socket.

If white noise is filtered or modified
in any way it is referred to as coloured
noise or, often more specifically, as
'pink’ or ‘grey’ noise. The term pink
noise should be restricted to the noise
characteristic that has equal energy per
percentage change in bandwidth. For
example with true pink noise the
energy between 100 Hz and 200 Hz
should equal that between 5000 Hz
and 10 000 Hz (100% change in both
cases).

Pink noise therefore appears to have
more bass content than does white
noise, and it appears to the ear to have
a more uniform output level in audio
testing. To change white noise to pink
noise a filter is required that reduces
the output level by 3 dB per octave
(10 dB per decade) as the frequency is
increased. The ETI 441 Noise
Generator is designed to provide both
white and pink noise as required.

PARTS LIST —ETI 441
R1 Ra’flstor gﬁk YW 5%

R3 & 39k W 5%

R4 o 1M W 5%

R5 . 390k %2W 5%

R6 2 100k YaW 5%

R7 " 8k 12W 5%

R8 . 5k6 %W 5%

C1 Capacltor 25 25 electro

Cc s 1 5V electro
Cc3 s 2 2 electro
c4 :: 0. osgﬁg polyester
C5 0.002 polyester
Cc6 (g 820pF ceramic
c7 ey 1UF 25V  electro

Q1-Q3 Transistor BC548, BC108
or similar
PC board ETI 441
ASE

CAS
BATTERIES
OUTPUT SOCKETS

Fig. 2. Component
overlay.

ETI 441

CONSTRUCTION

Construction is relatively simple and
almost any of the common methods,
such as Veroboard or Matrix board,
may be used if desired. For neatness
and ease of assembly it is hard to beat
a proper printed-circuit board and for
this reason we have provided details of
a suitable board.

Almost any type of NPN transistor
will do for the generator provided that
the one used for Q3 has a gain of 100
or more. |f BC548 type are used watch

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976

Printed circuit layout. Full
size 67 x 49 mm.

out for the two different pin
connections used by different
manufacturers.

For use as a separate instrument in
general experimentation the unit will
need to be powered by a pair of
nine-volt batteries. However if the unit
is to be built into some other piece of
equipment, as is often the case, any
supply within the equipment which
has an output of between 15 and 30
volts dc will be suitable.
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AUDIO NOISE GENERATOR
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TRANSISTO
BATTERY

NION
CARBIDE

Internal layout of the

generator.
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HAM RADIO SUPPLIES

MAL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne {2 doors from Little Lonsdale Street) 674286 67-7329

new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-5174

MODEL NC-310 DE LUXE
1 WATT 3 CHANNEL
C.B. TRANSCEIVER

® WITH CALL SYSTEM
e EXTERNAL AERIAL

CONNECTION
SPECIFICATIONS, NC-310
Transistors: 13
Channe! Number: 3,

Citz. Band
Transmltter

RF Input Power: 1 Watt

Tone Call Frequency: 2000 Hz
Receiver type: Superheterodyne
g\‘ehz‘:eiver Sensitivity: 0.74V at 10 dB

Selectivity: 45 dB at 110 kHz

iF Frequency: 455 kHz

Audio Output: 500 mW to External
Speaker Jack

27.24 OMMHz

Frequency Tolerance:

Power Supply: 8 UM-3 (penlite
battery)

Current Draln: Transmitter:
120-220mA

Receiver: 20-130mA.

$49.00 each or §95 a pair.

Post & pack $1.50 per unit.

NEW REDUCED PRICE
THIS MONTH ONLY

T ——
/“‘“\ MODEL c1000M
MULTIMETER
Compact, handy and
& versatile, the C1000M is
= the ideal fow cost pocket
g o metey Mirror Scale,
ae Specifications: 1,000
Ohmy/volc DC; 1,000

Ohm/Volt AC; DC volts
— 10; 50; 250; 1,000; AC
volts ' — 10; 50; 250;
1,000; DC amps — 1 mA;
1 mA, Ohms — 150
Ky Centre scale — 3

KiZ; Decibel — 10 dB to
$695 22 dB; Dimensions —

3-1/72" 238" 1-1/8"
PositiFliees’ 222t e-8/8 ball/

SCOOP (2]00-“. p.p. 75c. 90
PURCHASE size,

100V, 500V
10,000 ohm/V)
Vv, 25

500V,

60k
Capacntance 100pF to 0 1
uF, .001uF to .1uF. dB:
—20 dB to +22 dB. Audio
Output: 10V, 50V, 120V,
1000V AC. Approx. size:
41" x 3" x 1-1/8"

With FREE leather carry case.
Postage.

$13.50

1 watt 2 channel _transceiver
with call system. 27.240 MHz.
12 transistor. PMG approved
type.

SPECIFICATIONS:
Transmitter = Crystal
Controlled: 1 Watt input
power to RF stage. Operating
frequency — Any 2 channels
in the 11-meter Citizens Band.
Receiver — Crystal-controlied
superheterodyne circuit with
455 Kc IF. Anteniia — Built-in
60" telescopic whip antenna.
Audio Output — 0.8 Watt
maximum, Power supply
required — 12 volts DC (Eight
1.5 volt DC battery cells).
Loudspeaker — 214 PM type
{built-In) function as
microphone on transmit.

$39.00 each or $75 a pair.

Post & pack $1.50 each unit.

MODEL C-7077/P
MULTIMETER,
Specifications: 100,000
ohms/voit DC; 10,000
ohms/voit AC; DC volts

SE5k 215); '50; 250;
?00 '1,000. AC volts —

; ; 250; 500;
1,000. DC amps —
IONA. 2-5 mA; 25 MA;
5 Ohms_.— 10
RCL 1M 10 MSY; 100
™M Centr scale —
1505215 K& 150 k&Y
1-5 MY L Decibel ——20

to +22 dB. Dimensions
— 151 x 102 x 48 mm
Diode protected
movement. Carrying
case available Model C.

BARLOW-
ﬁl WADLEY
8 XCR-30
&5 a truly portable
£Z= communications
= receiver, based on
the WADLEY
LOOP principle,
the same principle
as applied in the
DELTAHET and RACAL receivers. A
truly crystal-controlled highly sensitive
multiple-heterodyne portable recelver of
exceptional stability with .continuous,
uninterrupted coverage from 500 kHz to

1 2.
BARLOW-WADLEY XCR-30 features
include: Selectable USB/LSB, CW & AM
reception, frequency read-out 10kH2
throughout the entire range, calibration
accuracy within 5kHz, antenna
resonator, tuning signal-strength meter,
zero-sét control, clarifier-vernier tuning,
MHz & kHz tuning controls, telescopic
antenna. Power source: 6 type D dry
cells: provision for external DC power
itlnpply. welght 9 Ibs; size 11%2 x 7Yz x

n.

antor$2(H FoR.

When not in use or for carrying, the top
meter/megahertz scale flips down flush
with the case and clear of the handle.

\

MODEL OL64 D/P
MULTIMETER. Very @
ruggedly constructed this
model is particularly
suitable for workshops. It
features special scales for
measurement of
capacitance and
inductance. Diode
movement:
ecifications:
m/Volt DC.
m/Volt AC. DC volts — 0.25; 1; 2.5V;
10; 50; 250; 1,000; 5.000. AC volts — 10;
5 50; 1, 000, DC'amps: SOMA; 1 50
mﬁ 500 QA, 10 A. Ohms — 4 K

K " Centre scale —
4,0003Z; 40,000 400,000 Deubel
—20 to +62 dB Dnmensnons 6" x 4-1/5"
x 2'"; 152 x 107 x 51 mm. Capacitance:
250 pF to 0.02 uF. Inductance —
0/5000H Carrying case available Model C.

pr

Sp
Oh
Ooh

THIS MONﬂlS SPEGIAL
SOLID STATE
19 TRANSISTOR MULTI-

BAND RADIO — 9 RANGES

AM, SW FM\
VHF, AlR, P8
BATTERY/OPERATED
COLOUR CODED 9 BAND DIAL
1. AM 535 to 1600 kMHz, 2. Marine 1-5
to 4 MHz, 3 & 4. combined SW 4 to 12
MH2z, 5. 30 to 50 MHz, 6. 88 to 108
MHz, 7, 8 & 9 combined VHF Alrcraft
145 MHz-174 MHz Incorporating
weather band.
Slider controls, Dial llght ~Fine tuning
control, Flip-up Time 2Zone map,
Telescope antennas complete wlth
batteries

AC DC

SPECIAL Post
PRICE $59 $3%00 APPROVED

$22.50 rapsiso.
MODEL AS100 D/P
MULTIMETER. This
meter features double
zener diode meter

protection and 312" full
view easy to read 2 colour
scale. It is fitted with
polarity reversing switch
and housed in a strong
moulded case with carrying
handie. Specifications:
100,000 ohm/voit DC.
10,000 ohm/volt AC. DC
volts — 0.3; 12; 60; 120;

; 20 M Decibel
0 +57 dB. $§7$.50
Dimensions — 7-3/5" x
5-2/5'" x 2-3/5'" 193 x 137
x 66 mm. Carrying case
available model |.

CHRISTMAS SPECIAL

8 transistor, push-button car radio, 12 volt
neg. earth. With large 7 x 5 inch speaker
and lock down aerial.

- $24.95 P&P $2.00.

Manual tuning model
$15.50 Post & Pack $2.00.

AM/FM/VHF/TV.
MULTIBAND RADIO. NEW
MODEL AC/DC.

Latest military design
muiti-band radio,
transistors and dlodes,
With exclusive (LED)
light emitting diode
tuning indicator for
positive station
selection.

Battery and electric
covers all popular AM
and FM bands.

NEW PRICE $49.50
P&P $2.50

APPROVED BY ELECTRIC SUPPLY
DEPT. BEWARE OF MORE EXPENSIVE
IMITATIONS. J
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BIIGHT
JSIAR
CRYTALS

ESTABLISHED FOR THE PAST 35
YEARS FOR ALL YOUR
REQUIREMENTS 4

- .. STILLON TOP

CRYSTAL FILTERS

9 MHz side band with carrier
crystals 4 & 8 pole type

e Specialised monolithic filters,
10-100 MHz

@ Front end filters to 190 MHz

ELECTRONIC UNITS

e Decade Counting units to .1 Hz

e Wide band amplifier for your
counter, 1 MV sensitivity, band
width 1-250 MHz

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State
Government Departments.

‘All Types of Mountings*’
REPRESENTATIVES —

S.A Rogers Electronics
P.0. Box 3,

Modbury North, S.A.
Phone: 264-3296

N.S.W. Paris Radio Electronics,
: 7A Burton Street,
Darlinghurst, N.S.W.
Phone: 31-3273

QLD Fred Hoe & Sons Pty Ltd,
: 246 Evans Road,
Salisbury North, Brisbane,
Phone: 474311

W.A. | W.J. Moncrieff Pty Ltd.,
176 Wittenoom Street,
East Perth, 6000 -
Phone: 25-5722

TAS. Dilmond Instruments,

P.0O. Box 219,
Bellerive, Hobart, Tas.
Phone: 479-077.

Send stamped addressed

envelope for new catalogue or
quote for your requirements.

BRIGHT STAR CRYSTALS P/L.
35 EILEEN ROAD, CLAYTON,
VICTORIA, 5465076
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TRAIN FOR COLOUR
TELEVISION
SERVICING IN YOUR
SPARETIME

=that’s where the money is!

Stott's course is tctally comprehensive — and includes both sophisticated
electronic equipment and project materials you need to gain a thorough
understanding of servicing techniques
Divided into three self-contained sections. the course covers:

Part 1 - - Introduction to Electronics (theory and practice)

Part 2 — Monochrome Television Receivers
Part 3 — Colour Television, including processing circuitry, service
techniques. fault tracing and trouble shooting techniques
Like all Stott's courses. you work with your own instructor who is an expert in
this exciting and rewarding field. at your own pace., in your own home.

If you are a beginner. Stott's will teach you everything you need to know
concerning television principles and receiver circuitry
If you are already working in the field. or have completed some studies in
electronics, you may be eligible to enter the course at an advanced stage
Whether your aim is to enter the TV service industry or whether you wish to
gain athorough understanding of television theory and servicing as an aid to
sales experience. this i1s the course which will help you make it!

Other electronics courses offered by Stott's include:

Radio for Amateurs — Amateur Operator's Certificate
For full information mail this coupon today

[ (— !
] S .. .
[

1 W :
8

: TECHNICAL CORRESPONDENCE COLLEGE :
N The name 10 trust in correspendence education ]
) Please send me. without obligation full detals of the following courses: :
'

L [
' Statl's undertake thal no sales counsellor will call '}
S Mr Mrs . Miss Age H
ahdess 1
1 []
e - - o Posicode ]
. 159 Flingers Lane Melbourne 66 king Wilam St Keat Town, S A 5
N 383 George Street Sydney 89 St George's Terrace, Perth 3
1 290 Adelaide Street. Bnisbane PO Box 3396 Singapore 1 1
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THE AR 3a/IMPROVED

A TELEDYNE COMPANY

The AR-3a/Improved is the best home
speaker system we know how to make. It
has been designed to reproduce music
as accurately as present-day knowledge
of acoustics and electronics permits.

In addition to incorporating the 305mm
(12in) bass driver with which AR
introduced acoustic suspension to home
listeners, the AR-3a/Improved also uses
the two miniature hemispherical dome
speakers developed for the AR-3a to
offer an unprecedented degree of
accuracy at middle and high frequencies.

Concepts and techniques developed for
the AR-LST and other AR speaker systems
have now enabled AR engineers to
improve the spectral energy
characteristics of the AR-3a and further
reduce its already small degree of
coloration, while retaining ali the virtues
of the original design. These
improvements have been accomplished
by means of significant changes in the
design of the crossover: all other
components, including driver units and
cabinet, are exactly the same as those
of the AR-3a.

The AR-3a/Improved is capable of a more
linear spectral energy output than was
the AR-3a. A two-position switch makes it
possible to tailor this characteristic for
maximum realism under either
reverberant or relatively damped listening
conditions.
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Drive units: 305 mm (12 in) acoustic
suspension woofer, 38 mm (12 in)
midrange hemispherical dome, 19 mm
(% in) high-frequency hemispherical
dome

Crossover: 575 Hz, 5000 Hz
Impedance: 4 chms nominal

Controls: Midrange and high-frequency
driver level controls

an evolutionary new
SPEAKER SYSTEM

Amplifier: Up to 100 watts per channel
Size: 356 x 636 x 289 mm deep

(14 x 25 x 1134in)

Weight: 24 kg (53 Ib)

Woofer resonance: Free air 18 Hz,

in enclosure 42 Hz

Volume of enclosure: 48.2 litres (1.7 cu ft)

‘... the best speaker frequency response
curve we have ever measured using our
present test set-up. . . virtually perfect
dispersion at all frequencies ... AR
speakers set new standards for low-
distortion, low-frequency reproduction,
and in our view have never been
surpassed in this respect’ Stereo Review

‘On any material we fed to them, our pair
of AR-3a’s responded neutrally, lending
no coloration of their own to the sound ...
the speakers sounded magnificent, filling
the place with a iot of clean, musical
sound and an excellent stereo image . . .
Our tests of the AR-3a simply confirm the
manufacturer's design aims and claims
for this system’. High Fidelity

‘The harmonic distortion at bass
frequencies was outstandingly low . . .
The high-frequency dispersion is the
widest of any speaker we have tested ...
anew high standard of performance at
what must be considered a bargain price’.
Audio

‘Acoustic Research have achieved what
they set out to do - a first class
loudspeaker by any standard’. Hi-Fi News

'Finest bass performance | have heard or
measured'. E J Jordan, Wireless World

The AR guarantee

The workmanship and performance in
normal use of AR speakers are
guaranteed for 5 years from the date of
purchase. This guarantee covers parts,
repair labour, and freight costs to and
from the factory or nearest authorized
service station. New packaging if needed
is also free.

The acoustic research 3A improved is now on demonstration at these franchised dealers:

Sydney Melbourne
Sydney Hi-Fi Centre Brash’s
Instrol HI-Fi Denman HI-Fi

Electronic Enterprises Douglas Trading

Perth Brisbane
Alberts Hi-Fi
Leslie Leonard

The Audio Centre

Reg Mills Stereo
Stereo Supplies

Australlan Dustributors

W.C. Wedderspoon Pty
3 Ford St., Greenacro P O “Box 21)
Phone 642-2595, 642-

Mastertone Electronics Instrol Hi-Fi Darwin

HI-F| House pantrnes Hi-Fi S%ILZ?;;‘HFFI Pfitzners Music House

Apollo Hi-Fi Mordiatlloc Electrical

Autel Systems Wollongong Hobart

Kent Hi-F Hi-Fi House Quantum Hi-Fi
Geelong

Adelaide

Blackwood Sound Spectrum Newcastle Launceston

Sound Centre (E & B Wholesale) Ron Chapman & Assoc,, Wills & Co,
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IMPORTED DUTCH

PHILIP

speaker

Kits .. .

POPULAR (76
KIT OPTIMISES
AMPLIFIERS Fom N\
15-40WATTS R M.8. /)5

FOR NON-COLORED i
30-20,000 HZ RESPONSE. KIT — $129 PR

Kit includes plans, all hardware and features the Philips 1265 W8
woofers, sealed back midranges AD5060, ADO160/T8 tweeters
and the exclusive G.H.E. crossover.

[ | B
] 16KITS .......$28-$398 PR. ]
. Power W. Frequency Range KK Price Pr. =
n 7A1  15-50 25,20,000 Hz $229.00 0
] 7A  15-80 285-20,000 Mz $198.00
u 781 18-40 26-20,000 Hz s15300 W
| 78 12-38 26-20,000 Mz s12000 W
] ¢ 828 285-20,000 Hz s12240 B
| 7D 625 25-20,000 Hz seoos B
[ | 6A  15.50 40-20,000 Hz s193.30 0
B 8C  4-18 25-20,000 Mz sesoo [
[ ] SA 630 30-20,000 Mz s140.00 [
[ ] A 830 40-20,000 Hz $140.00
B 3A 820 $50-20,000 Mz sesis
[§ ADeKa0 1540 55-20,000 Hz ssre4
[ ET1400 1540 30-20,000 Hz se7.98 @
B 38 615 45-17,000 Mz s2000 o
B 21 20-60 40-20,000 Mz $263.50 —
— 22  20-60 38-20,000 Hz $398.00 0
B o ALLKITS COMPLETE ALL HARDWARE [ |
| o UNCONDITIONAL GUARANTEE 1 YEAR ]
| o ENCLOSURE DESIGN SERVICE [ ]
u ]
|

HITACHI UDC 90 TAPE
12 PACK PRICE OF $29

Voted by HI-FI review June 1975 as
best performance/value for money
tape available. 36 pack $78.00,

60 pack $125.00. UDC60/120 available
at special savings too!

USE OUR RAPID MAIL ORDER
SERVIGE-Despatch same day!

ADD 5% FOR P&P
‘ ; H E 966 HIGH STREET,
TELEPHONE

GEORGE HAWTHORN ELECTRONICS '~ |

A FANTASTIC OFFER FROM THE U.S.

6 DIGIT L.E.D. CLOCK KITS

12/24 HOUR SLOW SET
50/60 HZ. FAST SET
BRIGHT & TIME HOLD
LED's

Postpaid via airmail

To introduce Sabtronics international to readers of E.T.I.
Australia, we are offering this top quality clock kit at this low
price. All _components are brand new factory tested.
SATISFACTION GUARANTEED!

COMPONENTS INCLUDE:

ational MM14 Clock Chip, 12/24 hour, 50/60 Hz. option.
Bright red L.E.D. readouts (0.27'" digit height).
Segment driver transistors.

Cathode driver transistors.

1N4001 Rectifier diodes.

N914 Diode.

Carbon resistors.

1000 UF/25 V electro. capacitor.

0.01 UF Disc capacitors.

Push button switches for siow and fast time settings.
Slide switch for time hotd function.

N
6
7
6
4
1
9
1
2
2
1
2

Etched and drilled fibreglass p.c, boards.
® 1 lllustrated assembly instructions manual.

All you need add is a 9-12 Vac/200 mA transformer and a
suitable case of your choice. No electronics knowledge
required to construct this kit.

ORDERING INFORMATION: The price as listed is in
Australian dollars. Remittance by Bank (cashiers) Cheque or
International Money Order (send receipt with order).

SABTRONICS INTERNATIONAL BRi PR3 $3¢%%206. us.a.

CARDIAC

Computer Learning System.

® A device developed by Bell Telephone
Laboratories U.S.A. for illustrating the basic
working concepts of computers.

® An excellent teaching aid suitable for
children or adults.

e Compares with plastic or metal versions at
many times the price.

e Contains ten op codes. Memory cells may be
entered.and erased manually.

IDEAL AS XMAS GIFTS
Available now at $5.95 plus 40c. postage from:

ELECTRO TECHNICS PTY. LTD.

G.P.0. Box 1210K, Melbourne 3001.
Telephone 699-2716.
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PROJECT 534

An inexpensive calculator

modified to provide one-hundredth

of a second timing.

FOUR-FUNCTION calculators are
now available for as little as $9.95. At
those prices, it is cheaper to buy a
calculator and throw away the parts
that you don’t need, than it is to buy a
keyboard, display, or calculator chip
separately.

Having this in mind we were very
interested to receive an application
note from National Semiconductor
which detailed how to modify one of
their calculators for wuse as a
stopwatch. We therefore decided to
develop this idea to a full project for a
calculator/stopwatch which provides
timing with one-hundredth of a second
resolution for a cost as low as $17
(including the calculator).

The NOVUS 650 calculator is a
simple four-function machine which
has a fixed decimal point between the
second and third (RH) digits. The
calculator does not have floating
point, and only works in whole
numbers, the decimal point being an
indicator only. These features
however, whilst detracting from the
usefulness of the machine as a
calculator, make it ideal for
maodification, without difficulty, for
use as a stopwatch.

Stopwatch operation is made
possible by the fact that if ‘1" is
entered into the calculator and the ‘+'
key is continually pressed, the
calculator will add ‘1’ to the number
displayed each time the '+ key is
pressed. Thus, as a stopwatch, the ‘+'

~key must be ‘pressed’ electronically
100 times per second. (If a
floating-point calculator were to be
used, 0.01 would have to be added
each time the key was pressed and this
of course is much more difficult to do).

The 100 Hz timebase, required for

the key-pressing function, needs

to be supplied by means of a crystal -

and a divider chain or, by some other
simple but stable oscillator such as a
PUT. For most applications the PUT
(programmable unijunction transistor)
is quite accurate enough and this,
coupled with the fact that the crystal
and its dividers are bulky and
relatively expensive, led to us choosing
the PUT oscillator.

The additional electronics for the
stopwatch is all mounted on a separate
printed-circuit board which is a very
tight fit in the calculator. Soldering to
the pins of the calculator IC is also
required and unless you have previous
constructional experience, especially
with soldering, do not attempt this
project.

CONSTRUCTION

Due to the unusual nature of this

SPECIFICATION

ALCULATOR
TOPWATCH

project the constructional procedure
given is much more detailed than
usual. The constructor is well advised
to follow the following steps carefully.

(a) Dissassemble the calculator by
removing the battery and the four
screws that hold the case together.

(b) Remove the external power
socket and disconnect the leads from
it to printed-circuit board. Take note

{Text continued on page 50)

Maximum Reading 9999.99 sec (2 hours 46 mins 39.99 secs)

0.01 secs
+0.2%

Resolution

Accuracy (typ)
Mode — accumulating type, single button start/stop, separate button
for clear.

Calculator,
Six digits, four functions, reverse Polish fixed point.
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CALCULATOR STOPWATCH

48

HOW IT WORKS.

With the standard calculator the
keyboard controls a three-line by
six-line matrix, that is, a calculator
key when pressed joins one of three
pins, of IC3, to one of six other pins.
This gives a maximum of 18 possible
combinations of which only 15 are
used. The 6 lines are both input and
output of the IC, that is they drive
the display via IC4 as well as passing
keyboard commands to the
calculator.

The stopwatch is controlled by an
additional push button, which in
effect stops and starts the calculator,
whilst reset is performed by the
front-panel ‘clear’ key, The push
button operates a flip flop formed by
IC1/1 and IC1/2. The -capacitors
around the flip flop change it from a
normal RS type to a toggle type.
Diode D3, capacitor C4 and resistor
RS set the flip flop into the stop
condition on initial switch on. The
output of IC1/1 is at zero volts in the
‘stop’ state and at +9 volts in the
‘run’ state.

When the output of IC 1/1 goes
high capacitor C8, together with
R12, provides a 10 ms pulse to the
control input of IC 2/1. This is an
analogue switch across the ‘1’ key.
Thus the closure of this switch is
equivalent to pressing the ‘1’ key.
When the switch closes capacitor C5
begins to charge via R7. When it
reaches about 6 volts (set by
R9/R10) the PUT switches on, and
C5 is discharged rapidly to a low
voltage, the PUT turns off, allowing
C5 to recharge. This action takes at
place at 100 Hz. The diode D4 is
used for temperature compensation,
When the PUT fires, terminal ‘ag’
drops to a low voltage which
discharges C6 via D4 and D6. And,
although the PUT is on for only a
short time, diode D6 isolates C6
allowing it to charge slowly (5 ms)
via R11.

The pulse from the PUT is squared
by IC 1/3 and is then used to control
IC 2/2, which is across the 4+’ key.
The pulse thus causes one to be
added to the displayed number 100
times per second.

To operate the calculator, at the
rate of 100 pulses per second, it is
necessary to disable the calculator
debounce circuitry. This is done by
IC 2/3, IC 2/4, IC 1/4 and D7. The
debounce is disabled only in the ‘run’
mode, and is still functional in
normal calculator operation.

Diode D5 and capacitor C7
decouple the control circuitry from
the calculator, as the high peak
currents drawn can result in a
two-volt ripple, on the nine-volt
supply, which otherwise would upset
the timing.

are shown in the shaded

watch. Calculator parts
area.

Fig 1. Circuit diagram
of the complete stop-

NOTES

IC1 IS TYPE 4011

IC2 IS TYPE 4016
PIN 7 OF IC1,2, IS0V
D1— D7 ARE IN914
COMPONENTS IN
TONED AREA ARE
PART OF THE
CALCULATOR

Q1 2N 6027

B
—y o s
NOLLN8HSNd o
14v1S dO1S
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PARTS LIST — ET1 534
. Resistor 15 K U W 5%
” 47 k 11} "
~ " 100 k
= 5 " im
11,12 " im
ELI e3q al |2 7 » part of calculator
RV1 Trim potentiometer 20 k 20 Turn
TOPIN _ 2 type 84 (Morganite)
171C 3 -
HBUTTON Capacitor 0.0047 LIF polyester
Ign'::";—‘ e P ap:c A 0:008 HiEP y
TO PIN R4 C, 0 T%g tantalum
aic3 2 7 " 22 16V T
TO PIN _ tantalum
31c3 3
TOPIN__| c D1-D7 Dlode IN914 BA318 or simiar
3CE ) Ql  Transistot 2N6027 or similar
P IC1 Integrated Circult 4011 (CMOS)
Toics= ic2 " Hit 2013 (EMSS)

TOPIN YO PIN
Small push button
11€C3 141C3 PC Board ETI 534
Calculator NOVUS 650

Fig. 3. Component overlay.

CONTROL
{ERaN

CONTROL
c

4016

4066
4011 i :

QUAD ANALOGUE
QUAD 2 INPUT g D SWITCH ONIF

CONTROL IS HIGH
NOR GATE ON RESISTANCE

. 4016 TYP 280!
INPUTS | OUTPUTS e

A B

DM75492 {each driver)

Y
N26241)

14,33, 010121
A

Pual-In-Line Package

TOOTHER

. DAIVERS
U 18 0 0THER

0IG1T 2 = = Voo LD

17
D1GITY .il — DIGIT 2

LY e 0IGIT3 DM75492 Dual-In-Line Package

KEYBOARD 15
SCaN { K, F=0IGITS sy

NPUTS & L
s — 01617 6

13
SEGMENT & —= b SEGMENT ¢

7 12
SEGMENT § —= = SEGMENT ¢

11
SEGMENY;'—L = SEGMENT ¢

9 10
SEGMENT b — = Ves

TOP VIEW

Vs alwiys most pusitive supply 4

Gno
MMS5736N gy
viEw

Fig. 2. Component connections.
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CALCULATOR STOPWATCH

Fig. 4. Printed circuit board
layout. Full size 64 x 52 mm.

of the position of these leads as they
must be replaced later.

(c) The new pushbutton for the
stopwatch must now be mounted into
the back cover. The photograph shows
the approximate location of this
button. Note that the web of plastic,
between the battery compartment and
the calculator housing, must be cut
away on the right-hand side so that the

push button may be fitted. To
determine the correct position,
temporarily reassemble the calculator,
without screws. The correct location
can now be determined as the button
goes between the display board, the
calculator board and the battery (yes
there is space!)

(d) Due to the curved case of the
calculator we did not use the normal

The calculator as modified and before final assemnbly.

S0

mounting method for the push button,
but just drilled and filed a hole just
large enough to allow the push button
to cut its own thread in the plastic. It
may also be necessary, however, to
epoxy the button into position.

(e) Assemble the printed-circuit
board, ETI| 534, as shown in the
component overlay. The components
must be positioned as shown, as the
board fits between the calculator
board and the keyboard and space is
very limited

(f) Attach thin insulated wires to the
points shown on the overlay and leave
them about 75 mm long.

(g) To obtain a little more space,
trim all component leads on the back
of the calculator board, including
those of the calculator IC, as close to
the board as possible. Now cut the
printed-circuit track on both sides of
pin 1 of the MM5736 calculator 1C
(pin 1 is the pin next to the ® mark)
Using a single strand of flexible wire
rejoin the trackson both sides of pin 1,
leaving pin 1 isolated.

(h) Position the control board, ETI
534, alongside the calculator board
(see photo). Due to space limitations
the wires from the control board have
to soldered directly onto the pins of
the calculator |Cs.

(j) Check very carefully the point to
which each wire must be connected,
cut it to length (not too long), and
solder it directly to the specified pin.
The ICs are numbered anticlockwise
from the ‘e’ mark.

(k) Reconnect the power
from the external socket.

(1) Connect the push-button switch.

(m) Check the calculator before
final assembly as follows:- .

Connect the battery and switch on.

Clear the display and check all keys
and calculator functions.

Clear the display

Press the push button once. The
calculator should now count up by
ones at 100 times per second.

{n) I1f a frequency counter or an
oscilloscope is available connect to the
junction of R11 and C6 and adjust for
100 Hz. If an oscilloscope is used sync
the cro from the mains and beat the
100 Hz against that.

{p) Fold the control board on top of
the calculator board making sure that
none of the leads is on top of any of
the ICs thus preventing the board from
going right down.

(q) Cut a small hole in the side of
the case to allow access to RV 1.

(r) Assemble the calculator
completely again making sure that the
leads do not foul anything and that
the calculator fits together without

wiring
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needing to be forced.
(s) Check the accuracy of the
stopwatch by timing, over a long

|

|

|

period, using a known accurate source o |
(eg telephone time service) and make “\Ia -~ |
successive adjustments of RV1 to give P |
correct results. ‘ |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

USING THE STOPWATCH

The conventional stopwatch has a
single button which starts, stops, and
resets, the timing. The ETI stopwatch,
on the other hand, uses the side
button for start/stop and the existing
CE/C key for reset.

This configuration

National Semiconductor, Applied Technology, and Dick Smith
Electronics have jointly arranged to supply a complete kits of parts
for this project at the extremely low price of $16.75 (including postage
and packing).

This price includes the Novus calculator itself, a special thin printed
circuit board and all components.

The kits are available from: —
Applied Technology Pty Ltd,
109-111 Hunter St, Hornsby, NSW. 2077.

Dick Smith Electronics
182 Pacific Highway, Gore Hill, NSW 2065.

r°
|
|
|
allows the :
stopwatch to be used for applications 1
where accumulative timing is required. I
For example where three separate runs 1
must be timed for a total time, the I
stopwatch is not reset between runs |
but merely started and stopped for
each run. |
A further advantage is that timing |
may be commenced from a reading L
preset by the keyboard. This is done
by first clearing the display and then
entering the starting time in
one-hundredths of a second. If the '+
button is now pressed before starting,
the stopwatch will count up from the
entered time, whereas if the ‘—’ button

is pressed the stopwatch will count
down from the previously entered
time to zero. )

When using the stopwatch be careful

to hold it in such a way that accidental
pressing of keys is avoided, as spurious
keyboard entries will result in an
erroneous reading. @

dea v G~ BUILD YOUR OWN
|_ 2-IN-1 CALCULATOR

Check the functions. Nickel-cadmium batteries
give five to eight hours' use between charges.
Unit can be left connected to desk set charge for
indefinite operation. 8 digit capacity. 4 arithmetic
functions. Full floating decimal. Constant key.
Negative answer indicator. Battery saver circuitry.
Low battery indicator.

And best of all — the calculator you build your-
self. is the calculator you service yourself!

ORDER BY COUPON OR COME
T0O OUR SHOWROOM NOW!

300 other kits: call & collect your free 80 page catalogue.

PLEASE SEND ME:

Heathkit etectronic calculator kit 1C-2009.

_————q

It’s fun!

Cheque/money order for $ ... . enclosed.
Build this Heathkit battery-operated portable cal- NAME
culator. Comes with separate battery charger plus I
tailored executive desk set with built-in charger, ADDRESS- ... et e e e
note pad and Schaeffer pen. Complete assembly
instructions included. P/CODE ... ... I

SPECIAL OFFER $32.40

.HEATHKIT Wree

complete kit. Normal price $89.95.
Plus $3.60 tax if applicabte.

119 Oenmark St., Kew, Vic. 3101. Phone 862 1166 I
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DESOLDERING

ga-w,c FAST .

Soder-Wick

IMPORTERS OF ELECTRONICS!
ARE YOU PAYING CUSTOMS
DUTY UNNECESSARILY?

if you are not aware of the intricacies
of the Australian Tariff, the Customs
By-Laws and Customs requirements
you could well be paying duty

“ : » EA Y unnecessarily on your products.
, Soder-Wle. is a specially treated We offer you expert advice in all Tariff
S copper braid which soaks up matters including —
- molten solder like a sponge.
> pong @ Tariff Classification

Desolders a P.C. pad in a second
or so: acts as a heat sink to
protect circuits and components.

@ By-Law submissions

e Valuation and Dumping

e/nvoice and Documentation
requirements

@ Industries Assistance and Temporary
Assistance Inquiries

@ Customs Clearances

Hold Soder-Wick on
termination with hot
soldering tip. Wicking
action soaks up sold2er.

"Remove tip and braid.
Termination is left
clean and free of
solder.

In arange of sizes from
your wholesaler or

ROYSTON
ELECTRONICS

For further information contact:
TREVOR WALLIN,
WALLIN MERRELL

ASSOCIATES PTY LTD,
TEL: (02) 212-4133.

02-709 5293
03-848 3777

DIOR | [AT LAST!

BUYING v RENTING

GREAT VOLUME! PLUS A COMPLETE

BEGINNER’S GUIDE TO PROJECT
CONSTRUCTION.

e Why Pal?

@ What size?

e Buy or rent?
e Local or import?
@ Installing your set
@ Problems — problems

PP

= emgtrumcs today wees

PLUS — chance to win magnificent HMV colour TV.

WHY HOW
WHICH

WHEN AND
HOW MUCH

AN

ON SALE NOW AT ALL NEWSAGENTS OR DIRECT
FROM ELECTRONICS TOOAY INTERNATIONAL, 15
BOUNOARY STREET, RUSHCUTTERS BAY, NSW 2011.
$2.00 (plus 40c POSTAGE)

ARl in COLOR TV GUIDE — ON SALE NOW —

ALL MAIN NEWSAGENTS $1.00
(recommended retail price).

L
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DW ., JOURS OF TRADING: %

N EUII]PUNENTI 42 Sam's Jopm” ‘ThuRS: ‘aamzpm.

N P C.0.D's: 'gl‘nge add $2.40 to"gosa:‘

(ELECTRONICS) PTY. LTOD. feo. NO ORDERS  UNDER o8

g \‘ 95.97 REGENT ST., REDFERN N.S.W. 2016 I;:f:‘:u:ﬁ:’%,t".l‘.}‘; p':c?'('i,'..; ,8&‘5.,;:;,52{;1

tﬂi‘ P.O.Box 156 REDFERN  69-5622 cluded In Pprice. PLEASE.

ADD RESS ON ALL ORDERS AND
CORRESPONDENCE. J

THE GREAT NAME FOR ELECTRONIC COMPONENTS IN AUSTRALIA

(= Y | Anouncing oum )
NEW

‘INTERNATIONAL TIME’ NEVUIUERNSIEAND
DIGITAL CLOCK KIT. M, A AR il

We have pleasure in

TRIO ( f appointing the  following,
- i i o represen us in

DIGITAL MULTIMETER T i S smi, e e

MODEL - 703 e e e R.F. & L.D. HOW

build, and complete
The latest piece of famous TRIO-KENWOOD § With all necessary
GROUP — Housed in handsome case. DC Jf components, including:
voltage range: 2v-20v_— 200v-1Kv. Ac voitage § 4Y2"" Digit fluorescent
range: 2v-20v —200v-350v. D.C. current range: | readout (blue), Texas
mA. Resistance range: 200 2K —20K § TS3834 chip, speaker,
—200K —2M —20M. Input circuit fully j ready etched P.C.
protected against damage due to excessively fj board, switches, wire
high DC voltage (up to 100v RMS) & AC | and screws etc. Also has
(‘iolta'gﬁe\NT(éxé)D)to 400v RMS) (FULLY zgggznedsalarren;doa&d
SUA . ut.
GUARANTEED): SLASHED FROM s+3eou] $55009%  1°2094%  M.S.C. PRICE ONLY

P.O. Box 186,
Wynnum Central, Qld 4178

NEW;

ALAAG Joyt

hand_so!'n_e mouided 3600 P&P 200 10 position B.C.D. THUMB
THE WATTMASTER STEREO o g : 105 S S
CASSETTE DECK WITH % Sﬁgﬁﬁ i S Tt
sttt — x con s ]S atca et
foally nandsome “agdrion g~/ T, T E $21.00 P&P single 30c, 10

AN IDEAL GIFT. The EXPO DX-2020 for 7Sc.
TRANSISTOR STEREO AMPLIFIER. Specifications:

20 Watts RMS per Channel. FREQUENCY RANGE:
20-30 kHz. Channel Separation better than 45 dB.
NORMAL PRICE $145.00 NOW FROM M.S.C.

MSC price only | $110.00. P&P $5.00.

for your stereo system.,
Powser source: AC 240v
SO0Hz. Ma x power
consumptlon 5W, Output
power: 750 mV RMS per

channel. Frequency
response: 60-1 kHZ 515295 SPECIAL PACKAGE DEAL: The above PLUS the
(chrome type), 60-10 kHz NOW ONLY Wattmaster (as shown alongside) ONLY FOR $245.00 |
(normal type). Must be $138.95 the pair. (Freight COMET C/F). Hewlett Packard
heard to be believed. . numeric
P&P $5.00 all States. | SCOOP PURCHASE OF DIGITAL (ndicator display
THE FAMOUS CLOCK MECHANISM'S DESCRIPTION ,
7 s All new and unused...tully imported. The HP 5082-7300 series
SUOE HIGH Gampiete uith Timesattiig control denating S e e
3 early a : -boa
PERFORMANCE SPEAKERS visible fi'gures of 5/16" Ht. Also incorporated decovaersariver and

are two remote micro-switches for settina
Alarms, Radio’s or Television etc.
With 240v 50Hz Motor.

memory provide a reliable,
low-cost method for
dnsplaylng dlgltal
informati . The

AMAZING VALUE AT-940723 each 5082 %% numeric
indicator decodes positive

For 1 month only $9.85P&P $1.25
8421 BCD logic inputs into

7 TRANSISTOR BY BENDIX characters 0-3, a “-** sign, a
+ 2 DlODE RADIO test pattern. and four

blanks In the invalid BCD
Completely ready wired with e TR g S
volume control and switch. Large

right-hand decimal point.
Typical appiications
Include point-of-sale

tuning dial and complete with 3%” ,,,i i e R el
; 8 ohms. .6 watt speaker. Battery ' A I M
NOW AVAILABLE S i : M.5.C. SPECIAL PRICE
15" Model 451 100W rms 40-5 kHz s92.00 | CONtaINEr included. (Batteries not 3 85 $12.00 ea.
15’ Modet 467 160w rms 50-4 kHz $138.00 included) — READY TO GO!l EA Post Free.

15" Model 474 160W rms 30-4 kH 135.00 Y p
15! Model 475 200W :ms 30-3.5 szz :144 00 M's'c' S CRAZY PRICE!! REUSISPISilany SCOOPACS

12" Modetl 225 Hi-Fi woofer 80W rms 2 FOR $6 50 P&P $1 50
20-4 kHz $43.00 . .
12" Model 231 60W rms 40-7 kHz $41.00 25 Assorted NPN
12" Model 511 40W rms 40-8 kHz $28.00 & PNP SILICON
12" Model 518 Hi-Fi woofer 50w b W oo - MS ;IF'!ANSIKS‘IO R%
20-4 kHz & —_— T mar an
12" Model 246 twin cone BOW rms . NE SCOPE - e ; 1 u nju sted c V': oyt
40-12.5 kHz$54. ~ s rejects. r
12" Model 365 130W rms 30-6 kHz $114.00 A useful assortment.

12" Modael 366 twin cone 130W rms The SCOPE CORDLESS 60 WATT $2.00 P&P 25c.

30-12.5 kHz$129.00 § 5G| DERING IRON. The GO
12" Model 367 130W rms 40-10 kHz $125.00 ANYWHERE solderng pistol that heats

GOLDR‘NG

All the above speakers carry a 5 year warranty: In 6 seconds and cools rapidly when DC-

please add $8.00 for P/P. Refund will be given trigger released. Runs on 2 Nickel convertor. tl:-li;r:

if P&P is less than this amount. Cadmium batteries — delivers an amazing current at 800

A 4 60 watts of solderind power — capacity is around 100 MS mA Out ut 6V —

5% off for quantities of 10 and over. typical electrical connections — 200 to 400 joints have 7. (% 9V,
been achieved with light gauge wire while heavler joints 2 COmplete with 4
nean proportionately less capacity — overnight

SPECIAL OFFER CONDUCT-0-TAPE recharge from car or power point. i Snly %s08s ek

Twin invisible wire. Paper-thin, pressure DESIGNED FOR TRADESMEN, HOBBYISTS and 50c.

sensitive invisible flat tape conductor for low HANDYMEN who can't always bring the job to the
voltage use. Eliminates ugly cord. Can be workbench.

covered with paint or wallpaper without ONLY $36.00 each P&P $2.50. 200 ASSORTED
affecting efficiency. For ~bells, intercoms, | Accessories to suit: MS | w—10v=142
alarms, loudspeakers. A:\:/%::lggra;tze Ilggt;gagipptorlss .95 P&P 75¢; 240 volt 6 wat/t resl;tors 1? &

. - adaptor e y or
\100 Feet for only -$2:50" $2.25 p/psoc A s13 PaP £2. $1; Stepdown transformer 3506 PEP S0c. v
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WIGO ACUSTIC

HI-FI LOUDSPEAKERS
FROM GERMANY

A top- quallty range of respected loudspeakers from Germany, Wigo (pronounced “Vee-go”) are now
available in Australia as separate component speakers or as complete speaker systems in walnut finish
cabinets.

If you’re a handyman, choose from this large range of loudspeaker units and build your own loudspeaker
system.

* Wigo PMT 310/50/100 12 80 watt woofer * Wigo PMT 245/37/100 10”
50 watt woofer * Wigo PMT 245/25/115 10 40 watt bass/midrange speaker
* Wigo PMT 195/25/115 8” 40 watt bass/midrange speaker * Wigo PMM
130/25/93 5 midrange unit * Wigo 37/110 1%” dome midrange * Wigo
25/150 1” dome tweeter * Wigo 19/135 3%” super tweeter.

If you prefer to buy ready made systems Choose
from our new range with walnut finish cabinets. All
models have removable front grille cloths with a
choice of patterns. Three and four-way systems
feature constant impedance volume controls on
all mid and high range loudspeakers to allow suitable
adjustment to suit listening area acoustics.

Wigo M102 2-way 40 watt. 8 Bass/mid-2”
tweeter. 19’ (H) x 10%” (W) x 9%” (D)

Wigo M132 2-way 40 watt 10” Bass/mid — 1”
dome 25 (H) x 14%” (W) x 9%” (D); Wigo
M133 S-way 40 watt 10” Bass — 1%” dome —
%” dome 25” (H) x 14%” (W) x 9%” (D); Wigo
M203 3-way 50 watt 10” Bass — 1%” dome —
%” dome 25” (H) x 14%” (W) x 12%” (D);
Wigo M254 4-way 50 watt 10” Bass — 5” mid

— 1%2” dome — %” dome 29” (H) x 17”(W) x
12” (D).

Wigo M504 4-way 80 watt. 12" Bass — 8 mid
— 1%” dome — %’ dome. 37" (H) x 19%” (W)
x 15%” (D).

96 PIRIE ST.
ADELAIDE

STH. AUST. 5000

pHONE: 223 3599
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RF SIGNAL
GENERATOR

simple unit for servicing AM receivers

AN RF SIGNAL generator is an
invaluable instrument for AM radio
servicing and alignment — it greatly
simplifies alignment and allows each
stage to be checked for gain and
frequency response.

Three types of signal are required for
these purposes. Firstly, we require an
audio signal to check that part of the
receiver from the volume control
(after the detector) to the speaker.
Secondly, we need a modulated RF
signal at 455 kHz (430 ‘to 480 kHz
available for non-standard receivers)
for checking and aligning IF stages,
and lastly, we need a modulated RF
signal in the range 500 to 1600 kHz to
check out the RF amplifier and
converter.

In addition the level of the generator
output should be adjustable so that
AGC action may be checked out, and
so that optimum levels may be chosen
for servicing and gain checks. All the

above requirements are met by the
ETI 129 generator and, since only one
of the available signals is used at any
one time, a common level control is
used for all these outputs.

In our generator the provision of IF
frequencies from 430 to 480 kHz, as
well as catering for non-standard
receivers, allows receiver IF selectivity
to be checked.

CONSTRUCTION

The prototype instrument was
mounted in an aluminium box having
external dimensions of 145 x 115 x 90
mm. Layout of the circuitry s
important and for this reason the
printed-circuit board layout provided
should definitely be used. Take care
when assembling components to the
printed-circuit board to correctly
orientate capacitors C9, C11 and C15,
transistors Q1 to Q4 and diode D1.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976
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The variable capacitor is mounted
onto the component side of the
printed-circuit board but spaced from
it by about 2 mm (an oversized nut
may be used). The mounting of the
board and variable capacitor assembly -
to the front panel and reduction-drive
assembly may best be understood by
referring to Fig. 3. Note that the board
is mounted by four standoffs and that
rubber grommets are used to allow the
board to move slightly — for this
reason the screws should not be
tightened too much. This method is
used to avoid the expense of using a
flexible drive to the variable capacitor.

The six-to-one slow-motion drive is
mounted to the front panel by two 15
mm long bolts. The drive is spaced
back from the front panel by 4 mm
long spacers.

The remaining controls are mounted
straight onto the front panel as shown
in the photograph.
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RF SIGNAL

GENERATOR| © R

Scotchcal front panels,
ready to stick on are
available from Electronics
Today at $3.00 each.

Send stamped addressed
envelope — size at least

150 x 120mm. Address to
Scotcheal Offer, Electronics
Today, 15 Boundary St,
Rushcutters Bay, NSW 2011.

Printed-circuit board layout.
Full size 129 x 80 mm.

CALIBRATION

High Range. Using a conventional AM
receiver tune to a station at the top
end of the frequency band. Set the
pointer of the RF generator to
indicate the frequency of the station

generator to the receiver.

Adjust capacitor C3 until the signal
from the generator can be heard
interfering with the station. This will
take the form of a whistle which, as
C3 is tuned, will go from a high

back to a high frequency again. The
correct tuning point is where the
frequency is at its lowest, i.e. in the
middle. The level of the generator
signal may have to be increased to
obtain the correct point with

being received and couple the frequency to a low frequency and then accuracy. This procedure is called
P~ Py
co Fi:
- Rz 10u R6 RS
5 F
I 002%# Q3
= BC548
Cc10
0.022,F
C
150pF
R4 R5
5k6 5k6
|
|
l 3
y |
: | c16
| = A gg - 0.0047uF
= 5 =
- 330pF sw2
o R12 <R13
LOW
HIGH | 1 RANGE 10k 330
RANGE 4
c3 c5 — T
2-24pl:;1=);\! [ — l:}=——x D=.
ca 420";[ PEH R PHILIPS
BC548 MPF 102
10-415pF =x= :0543 ONLY
7 o E=———— e 9 09
b::lc o e Leo ] 1 sgd

Fig. 1. Circuit diagram of the modulated RF generator.
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VARIABLE CAPACITOR

PC BOARD

ARIVIRINLLY

4

4mm SPACER

Fig.3. Method of mounting printed-
circuit board and variable capacitor
assembly to the front panel and
reduction drive.

2mm SPACER

v
.

RUBBER GROMMET
Y

™~ 15mm SPACER

REDUCTION DRIVE

oL ]

/

POINTER

FRONT PANEL OF BOX

‘zero beating’.

Now tune the receiver to a station at
the low end of the band. Again set the
pointer of the RF generator to the
frequency at which the station
operates and adjust the slug of L1 for
zero beat in the same manner as for
the high end.

Repeat the procedure for both the
high and low ends of the band until
there is no change at either end.

Low Range. The low range should be
calibrated after the high range
calibration has been completed.

PARTS LIST —ETI 129 First set C6 to mid position. Then
2%,10 Resistor 2;0 YW 5% C}gi é Ca?aclto[ g,gggﬁ pollyes’:er tune in a station on a broadcast
& 270 Cc12, 0 . polyester i i
R13 p 330 e e 7] ' 0.087UF polyester receiver that lies somewhere between
551’5 z 1k, T &y 2 2'1ﬁ polvester either 860 and 960 kHz or 1290 and
S - g e'ethtll(':o- 1440 kHz. These two bands are twice
R 4 P ol il L LOLE “Toy alvetd, and three times the generator |F band
R12,14 * 10k s D8 oy Transistor MPF102 or similar respectively. That is, we are working
o o Y- e R ) Ak S on the second or third harmonic of the
R1 " 180k SRR 2lcde IN914 . orsimilar generator respectively. Divide the
R11 " 220k oA SW"I’ Switch ggST ':ogg:e actual frequency of the tuned-in
RV1  Potentiometer 1k Lin rotary. 248 RIS station by two (for stations between
duct See table 1.

c3 Capacitor 2.24pF Phllips L1 Inductor ee table 860 kHz and 960 kHz) or by three for
2222-808-00006 PC board ET| 129 stations between 1290 and 1440 kHz.
cé » 5-65pF Philips Metal box 145 x 115 x 90 mm : g he RF

C1 o %5232%802.0#101 zr?ro‘tlpar;ﬂuctlon drive Nl St i RERITRAIR ‘O AHS

cera [ S . 5
c2 % 330gF ceramic Four rubber grommets generator to this frequency. AdJUSt_the
ca o 10-415pF Roblan Four 15mm long spacers* capacitor C6 for zero beat as detailed
variable Two 4mm long spacers¥ .
b ’ Two 2mm long spacersy for the high range.

&g’ O BB R BOTaster > Nts 8 Holte eto o Piacky reen) Refer to any standard textbook for
cs " 0.01UF polyester  *Spacers may be cut from longer sections. alignment procedure for AM receivers.
RF TORV1

C10,C11, C12, and R3, R4 provides
about 180° phase shift of the signal
at the collector of Q3, and the
feedback to the base of Q3 is
therefore positive — causin
8 g
" oscillation. The frequency of
TO BATTERY oscillation is about 600 Hz.

& ol dl
Vel T i
W

Rt - L

&

VAT R S S T ™

Fig. 2. Component overlay- for the RF generator. Note the wire link between R12and C8
which should be installed before fitting C4. Also note the connection from C4 to the board

where shown by the asterisk.

HOW IT The circuit may be sub-divided into
WORKS — three basic sections. These are: —
ETI 129 a) RF or carrier oscillator.

b) AF or modulation oscillator.
c) Modulator and buffer amplifier.

a) Transistor Q1 is connected as an
Hartley oscillator. The positive
feedback necessary for oscillation is
provided from the source terminal of
Q1 back to the gate via coil L1. The
frequency of oscillation is determined

by coil L1 in conjunction with ca-
pacitors C2 through C6.

Two ranges ate provided, 500 kHz
to 1600 kHz with L1, C3 and C4;
and 430 to 480 kHz with L1, C2,C5
and C6. Diode D1 is used to develop
a negative bias across R1 which thus
limits the level of oscillation, and
hence prevents damage to the gate of
Q1.

b) Transistor Q3 is connected as a
phase-shift oscillator. The network

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976

c) Transistor Q4 is a class ‘A’
amplifier which is biased by the
half-supply method (R10 and R11)
the operating supply being obtained
from emitter-follower ,Q3. The
output of Q3 is the sine-wave from
the- phase-shift oscillator. Because of
R11 any change at the junction of
Q3 and R10 causes a corresponding
change in the emitter current of Q4.
The emitter current of Q4 therefore
varies at the rate of 600 Hz. The
emitter resistance of a transistor
depends on the emitter current of
that transistor and the gain depends
on the ratio of the collector load,
R10 to the emitter resistance. Since
the emitter resistance is varying at
600 Hz, the gain of the transistor will
also be varying at 600 Hz and so the
RF signal fed to the base of Q4 from
Q1 by C16 is modulated by the audio
signal.

The signal across R10 is fed to RV1
by C15 and this signal consists of two
components — the modulated RF
and the audio tone.

After attenuation by RV1 the
signals are separated by high and low
pass filters to the AF and RF outlets.
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ap EDGE ELECTRIR T OORELECTRONICWORLD

@y 31 BURWOOD ROAD, BURWOOD, N.SW. 2134 TEL: 747 2931
ELEGIRONIE]
S

No soldering — easy to
construct. Ideal for
Junior to learn about
crystal radio.

E.A. & ETI KITS

EA. FM & AM TUNER

Why pay $200 to $€300 for a 4 or
3-way pair of top class speakers?
Here’s what to do — buy the kit
(pair) complete with all bits and

$135.00. wWith front panel but
make or buy your own cabinets,
They really sound good.

less case, umllﬂ"“
8’ 3 way $33.00 ETI KIT 440

10" 3 way $55.00 " o
12" 4 way $77.00 $99.00. Includmg metal wor

CROSSHATCH
ml“ GR_E_AT ” EZEZ!\AE.RWIi‘tThguefront panel.
K lSVL >S‘PEI\KER SPECIAL
ITNOan B flgo-d)
i

A great begmn
fu bu

soldenng and a
practical gift.

SIMPLE PRUECTS
/N ONE KIT

No soldering — no
tools e Morse
Telegraph set @ Water
purity tester e
Transistor radio and

many many more. y

Magnavox 830 $13.95.

INNERBUND $1.80 yd.

| SEMI CONDUCTOR
SPECIALS

2N3055
1 OFF $1.10 each
10 to 99 .95¢c each
100 .8 0c each.

NES555 .70 each
MW 741 DILI 72¢ ea.

LM309 $1.20 ea

b"llnnu S—— e

Q/ MILUX CAR RADIO
- Manual 6 Transistor with inbuilt

speaker — lock aerial $21.50.

0/5aQ8 e a
= si°§;4, WA O S0 5110
AD |2|nn/w ¢ .{'

MICROPHONE SPECIAL
DM17 DYNAMIC
Suits most tape recorders. $3.80. |

AD OGS/WB

Fldelity
Waofer,

Fidelity
40watt R.M. S eeeeeeeeee
' Woofer and a Philips dome for each.

L]
® SOl l Light M te
Plus 58 other practical projects.

() ONEKIT

All you need is a screwdriver to assemble
this palr. of Philips Speakers, 12’ x 18"
cabmets[supll ied — 40 watts RMS a side,

W PHILIPS 8" 2WAY SPEAKER SYSTEM

WITH CABINETS AD8K40
; HEZ GR'EA Philips speakers are!

PLERSE RUSH ME .. IO = — ———
TENGLOSE A GHEQUE FUR +$5 PXP

LANCE OF P&P TO BE RETURNED) '
[ | PLEASE FORWARD INFORMATIONDN
v o NAME |
ADDRE&S,...;......,.................... l
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RF SIGNAL
GENERATOR

(]
Abs
OFF HIGH
ON LowW @
POWER RANGE AF

freq in kHz

(%) -
7

®

RF

etil29

®

OuUTPUT

Fig. 4. Front panel artwork. Full size 148 x 116 mm.

COUPLING TO RECEIVER

Method 1. To ferrite rod coil. Connect
one end of a length of ordinary
hook-up wire to the RF OQUT jack and
then wrap about two turns of the
other end of the wire around and over
the aerial coil on the ferrite rod.

Method 2. To an IF amplifier. Connect
a wire to the RF OQUT jack and to its
other end connect a 0.001 capacitor
and a 1 k resistor in series. To inject
the signal into the IF stage just
connect the free end of the resistor to

In both the above methods if

insufficient signal level is available an
earth connection may also have to be
made between the generator and the
receiver.
Method 3. Audio testing. Use a length
of wire as before but with a series
capacitor of about 0.47uF. Note that
an earth connection will definitely be
required in this case. Once again the
best place to inject a signal is straight
into the base of the transistor. ®

Internal view of the

the base of the |F stage transistor. generator.
TABLE 1
L1 20 turns 0.5 mm enamelled copper wire
tapped at four turns from grounded end.
CORE Philip potcore P18 series, material 3B7 or
3H1, ue = 220. Part No 4322— 022
— 24280 or 4322 — 022 — 24080
FORMER 4322 — 021 — 30270
ADJUSTOR 4322 — 021 — 31080
CLIP 4307 — 021 — 20000
One each of core, former, adjustor and clip required to
assemble one complete coil.
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ELEC

METER,
ETI 117.

TRONICS PRICES
SLASHED!

“ECSTASY"”
COLOUR
ORGANS

Just plug into mains, connect tof§
speakers and watch your music with a
4 colour multiple light display with
control of each channel.

SPECIAL OF THE MONTH
DT1307 - FETVOM
ONLY $45.00 P&P $2.50
Limited stock only

and tested, runs off 9v battery
.95 P&P 60c.

es ETI 533 display, few
S ors, switch and power
ypply to measure from
-1000V KIT $16.00 P&P $1.

MIXER
Two 2 mV inputs, two 100 mv
inputs with active mlxmg built and
4 tested unit. $35.00 plus P&P $2.50
2
1
9 FOUR CHANNEL [© 0O O[O]
g AUDIO TO LIGHT DRIVER
2 Just plug into mains, connect to
3 speaker and plug in 4 external
coloured lights (not supplied) —
5 Gives you your own Disco showl
3 Built and tested $49.50 plus P&P
5 $2.50.
3
g SEMICONDUCTORS
Ik t
2 Bler @Y
2 Price pack
5 IN914 Small signal
3 diode $2.00 25
5 EM404 400V, 1A $3.25 25
s A15A 100V, S HECT T
Al5A . 3A 0
SB74103 2 NL 5023 Red LED with
5 B2 R00V., 1A bri 200 &
R cci . 3 MB4 ., 1A bridge 4
ESISTORS il - MB10 1000V., 1A bridge $5.80 4
P PB4 400V, 25A; bridse  $6.30 1
Bulk Quantity ase :
Discount in 5 %337 .3"" "7 segment - X
price pac £ .
¥, Watt E12 values, 10 Drléa737ou$" 7 segment A5 F
Ogg:j-;%g\ﬁ‘ilohm $2.00 100 2N2646 Unijunction $5.60 4
¢ . 2N6027 Programmable
1 Watt E12 vaiues, 10 Unijunction $4.40 a
onm-10ymegolim 475 100 C106D1 400V., 4A.
(Code RF1) 4 Thyrister $5.60 a
5 Watt wire-wound, .33, C122D 400V., 8A. 3
A47,.51, E6 values from Thyrister $7.80 a
1 ohm-4.7 kohm. -
{Code RFF) $2.00 10 C122E 500V, BA.
Thyrister $4.80 2
SC141D 400V., 6A.
Triac $5.20 a4
NOTE: Mixed value packs of laW, 1w, SC146D 400V., 10A.
resistors, ceramics and greencaps are nof Triac $4.40 2
available. Packs contain one value only. ST2 Diac $3.60 S
Other components available in any guantity ST4 Assymetrical Diac $4.00 S
subject to 20% surcharge on quantity not in
standard pack. EXAMPLE: 7 double-gang Equivalent may be supplied, but in ail
sz'é?»/e oS hPack s = $6 00 °'”§ 2b 32 |40' ggesceiiica:i%?s/ angis”nilahras\{;le éta]:es o'y
surcharge on 8c. Sub-total = & .
$8. 58 plus 10%/0 P&LP (aac) TOTAL $9.76. Prices may be slightly higher interstate.

THE ELECTRONICS SHOPS:
9 Young St., Southport, Qld. 32-3632

36 Station St., Booval. 82.2322

HI-TEL RECORD BAR:
Shop 4 Skipton’s Arcade, Penrith, NSW
Shop C Nepean Arcade, Penrith, NSW
Phone 21-0850

60

23 Russell St., Toowoomba, Qid. 32-6944

THE ELECTRONIC AND HOBBY CENTRE:
1168 Gold Coast Highway, Palm Beach, 34 2835

R. LITTLE COMMUNICATIONS:
20 Bogan St., Parkes, 62 3455
S&P PHOTOGRAPHICS & ELECTRONICS
26 Queen St., Nambour, 41-1014

A. E. COOLING RADIO & T.V. SERVICE
6 Trimmer Rd., Elizabeth South, S.A. 255 2249
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Which
man
are

Today'’s electronic equipment varies widely in its
sophistication, and in the demands it makes . . . on
soldering equipment, and the man who uses it.

you?

B nvolved with COMPLEX OR SENSITIVE CIRCUITRY?
Sophisticated solid state components, multi-layer
and high density circuitry as found in colour TV, 6
industrial ingtrumentation etc. need the controlled 3

temperature slim profile and high power of the
mains volitage THERMATIC. i

THERMATIC

In-handle temperature control
and selection.
weight, less cord, 40g (T30)

B Hendle GENERAL ELECTRONIC EQUIPMENT?

Radio, stereo, black and white TV service, and
general commercial electronics work require fast
heat-up and maximum versatility. The DUOTEMP
idles at soldering temperature, and doubles its
power for heavy or sequence soldering.

DUOTEMP

Push button controi
doubles thermal power
weight, less cord, 40g {(D30)

B Keen on HOBBIES & HANDYMAN JOBS?

For broken toys, appliances, automotive wiring,
door chimes, jewellery, and a hundred jobs around
the home, a soldering too! is 8 must. The
inexpensive, single-temperature STANDARD toot
handles these jobs with ease. ’

Which man are you?

B Responsible for HIGH RELIABILITY EQUIPMENT?

Life support, communication, aero-space, weapons
etc. make critical demands on solder joints.

ECT SOLDERING STATIONS provide extremely
accurate temperature from direct reading control:
low voltage for safety: zero tip potential.

Elements, about 4 times normal power, give fast
heat up and recovery. The ultimate in accuracy,
speed, thermal capacity and component protection.

-d

o

ECT 6724

SOLDERING STATION
CT7 tool: weight tess cord 50g
CT8 tool: weight less cord 23g

Whichever man you are, Adcola equips
you better for faster, easier, more
reliable soldering . . . and there’s an

Adcola consultant in each capital city
to lend a professional hand.

vuc 848-3777
DCOLA [l
STANDARD ggg?gg
weight, less cord, 36g (S30) :
MA 762 81-5500
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FM RECEIVER

Brian Dance explains. ..

PHASE LOCKED LOOPS are very 1250 ohms) makes a suitable

attractive for use in FM receivers, since impedance match for the filter.

they can replace a complete IF circuit The 9.8 MHz quartz crystal
and they require no coils. Unfortunate- connected between pins 1 and 16
ly the phase locked loops available until forms part of a 9.8 MHz local
recently have been suitable for oscillator circuit. The signal from the
communications receivers but not for  latter is mixed with the incoming 10.7

high fidelity work. However, the MHz and the resulting difference
recent development of the NEG563  frequency of 900 kHz is fed by an

device by Signetics has greatly changed  internal connecticn to the phase
the position. The 563 is a new device locked loop section of the device.

containing about 180 transistors which The voltage controlled oscillator of
can be used in the circuit shown in the phase locked loop will free run at a
Fig. 16. frequency determined by the value of

The incoming 10.7 MHz signal from  C12. If this free running frequency is
the front-end unit is fed to pin 7 of reasonably close to the 900 kHz input
the NES63. It is then amplified by up  frequency, the loop will lock onto the
to 60 dB in a high gain frequency of the input signal. The
amplifier/limiter circuit which has a  error voltage which keeps the loop in
bandwidth of 22 MHz. The output of  lock will vary with the frequency of
the limiter at pin 5 has an impedance the incoming signal. Thus this error
of about 270 ohms, so the additional  signal is the required audio voltage
series resistor R2 increases this to the = when the incoming signal is a
value required by the ceramic filter F  frequency modulated one.
for correct matching. On the output The audio output appears at pin 10
side of this filter, R1 in parallel with superimposed on a steady voltage. The
the input resistance at pin 2 (about filter R9-C13 provides the normal

9 8MH: CRYSTAL

c l—ﬁwcuosctuuon
7}

R

DESIGN YOUR OWN

PART 3

de-emphasis of 50 us time constant,
whilst R10 and C14 provide some
attenuation of RF frequencies. A
series capacitor must be employed in
both the stereo and monaural output
circuits to block the steady voltage at
pin 10.

The loop filter connected to pins 13
and 14 controls the bandwidth of the
demodulator circuit. The impedance at
these pins is typically 6.2 k. If R8 is
reduced in value the bandwidth — and
hence thé noise level at the output —
will be reduced, but the centre
frequency must then be more carefully
matched to the input frequency.

The limiter circuit feeds the stage
which provides AGC at pin 4. The
variation of the pin 4 voltage with the
input signal level is shown in Fig. 17.
The limiter also provides muting
current to pin 8 where the output
impedance is about 20 k. When the
potential at this pin falls below about
1.1 V, the circuit is muted. The
muting level is set by VR1. The writer
has found the action of this muting
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Fig. 16. A typical NE563
amplifier, mixer and
phase locked loop

=

demodulator circuit.
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Fig.17. Typical NE5S63 AGC characteristic.
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Fig. 18. NE563 AM rejection plotted against
input voltage.
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Fig.19. VCO free running frequency plotted
against the capacitance connected between
pins 11 and 12.

circuit to be extremely good. Any
signal of reasonable strength will raise
the potential of pin 8 above 1.1 V
when VR1 is suitably adjusted, but
inter-station noise is eliminated. If
muting is not required, pin 8 may be
left unconnected.

A signal strength meter, M1, may
be used if desired, but it must have a
reasonably high impedance. The
readings of this meter vary with the
setting of VR1. A meter with a full
scale deflection of about 5V is
suitable, The meter deflection is a
logarithmic function of the input

voltage over a very wide range {from
10 uV to at least 0.5 V).

The NE5S63 requires a power supply
voltage in the range + 10 to + 15V,
the current required being typically 38
mA (maximum 42 mA). The power
dissipated in this complex device
renders it warm to the touch and
results in some drift of the centre
frequency for the first minute or so
after power is first applied; however,
this has no effect except when one
wishes to receive very weak signals.
The internal circuit of the NES563
provides a typical hum rejection of
about 33 dB.

PERFORMANCE

The total harmonic distortion at
the NE563 output is quoted as 0.4 per
cent, this value having been measured
at a modulating frequency of 1 kHz
when the deviation was the normal
maximum of £ 75 kHz. The audio
output voltage is about 0.4 V rms. The
AM rejection is shown in Fig. 18 for
various input signal levels. This
rejection is excellent and input levels
exceeding a few millivolts and is
probably better than that offered by
other well known circuits at such
levels.

The input sensitivity is about 9 uV
for a 30 dB signal to noise ratio at
10.7 MHz (allowing for a 6 dB loss in
the ceramic filter), whilst the
corresponding level at the mixer input
is about 1 mV. The capture and lock
ranges are about 250 kHz and 290 kHz
respectively for the circuit of Fig. 16
at input levels exceeding 1 mV. They
fall with decreasing input levels,
reaching about 80 kHz and 140 kHz at
an input of 10 uV.

The NEbB63 device can, of course,
be used at other frequencies than
those suggested in the circuit of Fig.
16. The phase locked loop section can
be operated at frequencies of less than
1 kHz up to several megahertz. The
VCO capacitor required for various
phase locked loop operating fre-
quencies can be obtained from Fig. 19.

The writer has used 9.8 MHz
crystals made by several different
manufacturers (in the circuit of Fig.
16) with satisfactory results.

An economical Taiyo ceramic
resonator type CR-9.8 has also been
used instead of a 9.8 MHz crystal, but
a few circuit modifications are
required. The capacitor C8 can be
omitted and the resonator connected
in parallel with a 2.2 k resistorand a 5
pF capacitor between pins 1 and 16.
The NE563 will oscillate if one merely
connects a capacitor between pins 1
and 16, but the frequency will drift
considerably. A 22 pF capacitor will
produce oscillation at about 9.8 MHz.

A crystal oscillator is less likely to
produce spurious oscillations than the
ceramic resonator. Although one has
the additional cost of the crystal, the
circuit is very simple and ideal for the
amateur constructor. Problems may
occur with this type of circuit if the
input contains spurious frequencies.

The demodulated signal is a
multiplex one containing a number of
separate parts as shown in Fig. 20.
They are:

{1) The normal audio signal which
has a waveform representing the sum
of the signals in the left and right hand
channels. |f monaural reception is
being employed, this sum signal is used
as the audio output. As shown in Fig.
20, the maximum frequency of this
signal is 5 kHz.

(2) A low level 19 kHz pilot *tone
which is synchronised with a 38 kHz
sub-carrier. This pilot tone is required
for the operation of the stereo decoder
circuit.

(3) A left minus right signal which is
modulated onto a 38 kHz sub-carrier.
This signal is proportional to the
sound amplitude in the left channel
minus that in the right channel, the
maximum frequency in each channel
being 15 kHz. Thus the modulated left
minus  right signal occupies a
frequency band of 38 + 15 kHz — that
is from 23 kHz to 53 kHz as shown in
Fig. 20. There is a small gap in this
signal at 38 kHz, since no audio
frequencies below about 30 Hz are
transmitted.

(4) The 38 kHz sub-carrier itself is
suppressed at the transmitter to a level
of not more than 1% of the total
signal.

It can be seen from Fig. 20 that a

100% (-
19kHz
: PILOT
% TONE 38kHz SUPPRESSED
w SUB- CARRIER
F4
Q
-
<«
5‘ SUM SIGNAL
2 L+R . DIFFERENCE SIGNAL
(=]
= L-R L-R
1 L1 i 1 1 ]
10 20 30 40 50 60

FREQUENCY (kHz)

Fig.20. The frequency spectrum of a stereo multiplex signal.
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stereo signal requires a much greater
bandwidth than a simple monaural
signal. This inevitably means that at a
given input level from the aerial the
signal to noise ratio will be worse for
stereo reception than for monaural
reception — actually about 30 dB
worse,

The pilot tone is normally switched
off at the transmitter when a monaural
signal of more than a few minutes
duration is being transmitted. This
automatically ensures that the stereo
decoder in the receiver is switched to
the monaural state %or the optimum
signal to noise ratio.

A number of types of stereo
decoder circuit have been published.
For example, in the switching type the
19 kHz pilot tone is obtained from the
multiplex signal by means of a tuned
circuit and is doubled in frequency to
re-generate the 38 kHz suppressed
sub-carrier; the latter is used to switch
the multiplexed input signal. Apart
from the necessity of setting up the
tuned circuit, such systems have the
disadvantage that they do not provide
the best channe! separation.

In this article, only modern phase
locked loop decoding circuits will be

discussed, since they provide optimum
performance with circuit simplicity
and ease of adjustment. The frequency
of the loop automatically locks onto a
harmonic of the pilot tone and any
normal changes of the component
values with time or temperature will
not affect the performance. Circuits of
this type provide excellent channel
separation (typically better than 40
dB) and employ an integrated circuit
designed especially for the application.

The CA3090 is a unique stereo
decoder integrated circuit  first
introduced by RCA in mid-1971 as the
CA3090Q. An improved version was
made available in 1973 under the
coding CA 309AQ. Both devices are
encapsulated in 16 pin quad-in-line
packages which require a supply of
about 22 mA at 12V,

Unlike other phase locked loop
decoders, these devices have voltage
controlled oscillators which are tuned
by a 2 mH inductance. The use of an
inductance tuned oscillator is said to
result in better stability at extremes of
temperature (which may be useful in
car radios) and better stability as the
circuit ages.

The CA3090AQ has the following
advantages over the CA3090Q:
(i) It can drive directly a stereo
indicator lamp, which requires a
current of up to 100 mA. (This
indicator lamp is illuminated when the
19 kHz pilot tone causes the loop to
lock, showing the circuit is switched to
the ‘stereo’ mode).
{(ii) The steady voltage level at the
stereo defeat/enable contact (pin 4)
controls  the operating mode, this
voltage level being independent of the
pilot tone level, provided that the
latter is above a certain minimum
level.

(iii) The CA3090AQ is capable of
providing rather lower distortion than
the CA3090Q.

CIRCUIT

The fairly complex internal circuit
of the CA3090AQ is shown in block
form in Fig. 21 together with a typical
external circuit. The demodulated
multiplex signal from the receiver
detector is applied to pin 1 of the
CA3090AQ where the input imped-
ance is about 50 k. The low distortion
pre-amplifier stage feeds the signal to
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Fig.21. The circuit used with the CA3090AQ with

the internal circuit shown in block form.
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both the 19 kHz and the 38 kHz
synchronous detectors.

The voltage controlled oscillator
generates a 76 kHz signal which is
divided in frequency to produce a 38
kHz signal and two 19 kHz signals in
phase quadrature. The 19 kHz pilot
tone from the demodulator circuit is
compared with the locally generated
19 kHz signal. An error signal is
generated which is used to control the
voltage controlled oscillator frequency
so that it remains locked with the
harmonic of the pilot tone.

A second synchronous detector
detector compares the locally
generated 10 kHz signal with the 19
kHz pilot tone. If the amplitude of the
latter exceeds a certain value set by an
externally adjustable threshold volt-
. age, a Schmitt trigger circuit is
energised. The signal from the Schmitt
trigger operates the lamp driver circuit
which switches the stereo indicator
lamp on or off. It also switches the
circuit from monaural to stereo
operation.

The output signal from the 38 kHz
detector and the multiplex signal from
the pre-amplifier are applied to a
matrix circuit which produces the left
and right hand audio signals; the latter
are applied to their respective internal
amplifiers. The external capacitors C7
and C8 provide the normal 50 us
de-emphasis.

A light emitting diode, D1, in series
with the resistor R4 is shown in Fig.
21. LEDs consume much less current
than tungsten filament lamps and are
more reliable. However, D1 and R4
may be replaced by a small lamp,
consuming not more than 100 mA, if
desired. )

The core of the inductance L1
should be set half way between the
points at which the indicator lamp just
switches as the core adjustment is
changed. The centre frequency of the
voltage controlled oscillator is then
very close to 76 kHz. The capture
range of the loop is typically £ 10% of
the centre frequency.

A 2mH coil especially designed for
use with the CA3090 device is the
Toko type YXNS 30450NK which has
its adjuster colour coded blue. It
employs 270 turns on a ferrite core
which provides a Q factor of about
118. The connections are made to the
two pins on the opposite side to the
row of three pins on the base of this
coil.

If the voltage applied to pin 4 of
the CA3090AQ exceeds about 1.2 V,
the device is switched to the stereo
mode. At lower voltages it is switched
to the monaural mode. The tolerance
range of the pin 4 voltage is 0.9 V and
1.6 V. The CA3090AQ may be used
without the stereo defeat and enable
function if a suitable control voltage is
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Fig.22. A stereo decoder circult using the LM 1310 type of dsvice.

not readily available; in this case pin
14 should be directly grounded.

The CA3090AQ provides a typical
2nd harmonic distortion level at the
outputs of 0.2%, whilst the 3rd, 4th
and 5th harmonic distortion s
typicaily less than 0.1%. The channel
separation is typically 40 dB
{minimum 25 dB).

OTHER DECODER ICs

Another type of stereo decoder
which requires no external inductance
first appeared in 1972 as the Motorola
MC1310P. This is a phase locked loop
device operating on similar principles
to the CA3090AQ. The frequency is
set by a preset resistor rather than an
inductance.

The LM1310 (National
Semiconductor) device is a 14 pin
dual-in-line circuit equivalent to the
Signetics MC1310. Other equivalents
are the RCA CA1310E and the Texas
Instruments SN76115N. These devices
can be used in the type of circuit
shown in Fig.22.

Rather similar devices are available in
16 pin dual-in-line cases in which an
emitter follower is included in each
output circuit. The type of circuit
which can be used with these devices is
shown in Fig. 23. The de-emphasis
components are in the pin 3 and pin 6
circuits, whilst the emitter follower
outputs appear at pins 4 and 5.
Devices of this type include the
LM1301E from National
Semiconductor, the MC1310E from
Signetics, etc. i

The National Semiconductor
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LM1800 device can also be used in the
same circuit as that shown in Fig. 23,
but has the additional advantage that
it contains a builtin circuit for
providing 45 dB power supply ripple
rejection. The RCA type CA758E and
the Motorola MC1311P are similar
devices.

The only adjustment which must be
made to the circuits of Fig. 22 and 23
(before use) is the setting of the free
running frequency of the phase locked
loop by means of VR1. If a frequency
counter is available, pin 10 of Fig. 22
or pin 11 of Fig. 23 may be connected
to the input of the counter and VRI
adjusted until the signal from the
device has a frequency of 19 kHz.
(The amplitude of the signal is about
3 V peak).

Most readers will find it easier to
adjust VR! until the stereo indicator
lamp remains illuminated at the lowest
possible signal level. This adjustment is
very easy and causes no problems
whatsoever.

The capture range is typically 3%. It
can be increased by reducing the
capacitance from pin 14 of Fig. 22 or
pin 16 of Fig. 23 to ground and
increasing the resistors {in parallel with
this capacitor) in proportion.
However, these alterations are likely to
cause increased beat note distortion at
high signal levels due to oscillator
phase jitter.

The capacitor between pins 8 and 9
of Fig. 22 (or between pins 9 and 10
of Fig. 23) controls the
stereo-monaural switching delay. The
switching time constant is equal to its
value multiplied by about 53 k. If pin
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Fig.23. A stereo decoder circuit using the LM1310E type of device.

8 of Fig. 22 or pin 9 of Fig. 23 is
earthed, the circuit operates only in
the monaural mode.

There is some variation in the power
supply ratings of the devices offered
by various manufacturers. For
example, the National Semiconductor
devices are specified as operating over
the range 10 to 24 V and the Signetics
devices 8 to 16 V, whilst the RCA
1310E has a supply voltage rating of 8

to 14 V and the CA758 of 10 to 16 V.
These ratings should be strictly
observed for the particular device
employed. The current drawn is of the
order of 30 mA.

The audio output voltage is typically
485 mV rms from both the circuit of
Fig. 22 and that of Fig. 23. The
minimum value of the load resistors in
Fig. 22 is affected somewhat by the
power supply voltage. The circuit of
Fig. 23 does not suffer from this
limitation, since the emitter follower

outputs provide a low output
impedance.
Readers requiring further

information on this topic are advised
to consult individual device data-sheets
and also to study the report by T. D,

Isbell and D. S. Mishler “LM1800
phase locked loop FM stereo
demodulator’’. National
Semiconductor Application Note

AN-81, June 1973,

STEREO OUTPUT FILTERS

The stereo decoder circuits discussed
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generate 19 kHz, 38 kHz and 76 kHz
waveforms. Although the decoder
circuits incorporate about 25 dB and
45 dB rejection of these frequencies,
they can still cause trouble when one
wishes to feed the output to a tape
recorder. Harmonics of these signals
may beat with a harmonic of the tape
recorder bias oscillator.

This problem can be solved by the
addition of a suitable filter to the
stereo decoder output. The Toko
Company make a number of suitable
filters which provide considerable
rejection at 19 kHz and 38 kHz.

The Toko BLR-2011-N filter
provides a maximum attenuation of
1 dB at frequencies up to 16 kHz and
a minimum attenuation of 30dB at
19kHz and 38 kHz. This filter is
about 42 mm x 34 mm x 20 mm in
size. The two inputs from the stereo
decoder are connected to the filter, an
earth connection made to it and the
two outputs taken from the
appropriate pins.

The Toko BLR-2007-N is a rather
similar filter which provides an
attenuation not exceeding 3 dB at
frequencies up to 15kHz and
minimum attenuations of 20 dB and
55 dB at frequencies of 19 kHz and
38 kHz respectively. A third Toko low
pass filter is the 170 BLR-3107N
which has a maximum attenuation of
1.2 dB at frequencies up to 15 kHz
and minimum attenuations of 26 dB
and 50dB at 19 kHz and 38 kHz

respectively. The crosstalk does not
exceed — 45dB between 50 Hz and
10 kHz, whilst the ripple in the pass
band has a maximum value of *
0.5 dB.

Another type of stereo decoder
which requires no external inductance
first appeared in 1972 as the Motorola
MC1310P. This is a phase locked loop
device operating on similar principles
to the CA3090AQ. The frequency is
set by a preset resistor rather than an
inductance,

The LM1310 (National
Semiconductor) device is a 14 pin
dual-in-line circuit equivalent to the
Signetics MC1310. Other equivalents
are the RCA CA1310E and the Texas
Instruments SN76115N. These devices
can be used in the type of circuit
shown in Fig. 22.

Rather similar devices are available in
16 pin dual-in-line cases in which an
emitter follower is included in each
output circuit. The type of circuit
which can be used with these devices is
shown in Fig. 23. The de-emphasis
components are in the pin 3 and pin 6
circuits, whilst the emitter follower
outputs appear at pins 4 and 5.
Devices of this type include the
LM1301E from National
Semiconductor, the MC1310E from
Signetics, etc.

The National Semiconductor
LM1800 device can also be used in the
same circuit as that shown in Fig. 23,
but has the additional advantage that
it contains a built-in circuit for
providing 45 dB power supply ripple
rejection. The RCA type CA758E and
the Motorola MC1311P are similar
devices.

The only adjustment which must be
made to the circuits of Fig. 22 and 23
before use is the setting of the free
running frequency of the phase locked
loop by means of VR1. If a frequency
counter is available, pin 10 of Fig. 22
or pin 11 of Fig. 23 may be connected
to the input of the counter and VR1
adjusted until the signal from the
device has a frequency of 19 kHz
(The amplitude of the signal is about
3 V peak).

Most readers will find it easier to
adjust VR1 until the stereo indicator
lamp remains illuminated at the Jowest
possible signal level. This adjustment is
very easy and causes no problems
whatsoever.

The capture range is typically 3%. It
can be increased by reducing the
capacitance from pin 14 of Fig. 22 or
pin 15 of Fig. 23 to ground and
increasing the resistors in parallel with
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this capacitor in proportion. However,
these alterations are likely to cause
increased beat note distortion at high
signal levels due to oscillator phase
jitter.

The capacitor between pins 8 and 9
of Fig. 22 {or between pins 9 and 10
of Fig. 23) controls the
stereo-monaural switching delay. The
switching time constant is equal to its
value multiplied by about 53 k. If pin
8 of Fig. 22 or pin 9 of Fig. 23 is
earthed, the circuit operates only in
the monaural mode.

There is some variation in the power
supply ratings of the devices offered
by various manufacturers. For
example, the National Semiconductor
devices are specified as operating over
the range 10 to 24 V, and the Signetics
devices 8 to 16 V, whilst the RCA
1310E has a supply voltage rating of 8
to 14 V and the CA758 of 10to 16 V.
These ratings should be strictly
observed for the particular device
employed. The current drawn is of the
order of 30 mA,

The audio output voltage is typically
485 mV rms from both the circuit of
Fig. 22 and that of Fig. 23. The
minimum value of the load resistors in

Fig. 22 is affected somewhat by the
power supply voltage. The circuit of
Fig. 23 does not suffer from this
limitation, since the emitter foflower

outputs provide a low output
impedance.
Readers requiring further

information on this topic are advised
to consult individual device data-sheets
and also to study the report by T. D.
Isbell and D. S. Mishler “"LM1800
phase locked loop FM stereo
demodulator’’, National
Semiconductor Application Note
AN-81, June 1973.

STEREO OUTPUT FILTERS

The stereo decoder circuits discussed
generate 19 kHz, 38 kHz and 76 kHz
waveforms. Although the decoder
circuits incorporate about 25 dB to 45
dB rejection of these frequencies, they
can still cause trouble when one wishes
to feed the output to a tape recorder.
Harmonics of these signals may beat
with a harmonic of the tape recorder
bias oscillator.

This problem can be solved by the
addition of a suitable filter to the
stereo decoder output. The Toko

Company make a number of suitable
filters which provide considerabie
rejection at 19 kHz and 38 kHz.

The Toko BLR-2011-N filter
provides a maximum attenuation of 1
dB at frequencies up to 15 kHz and a
minimum attenuation of 30 dB at
19kHz and 38 kHz. This filter is
about 41 x 34 x 20 mm in size. The
two inputs from the stereo decoder are
connected to the filter, an earth
connection made to it and the two
outputs taken from the appropriate
pins,

The Toki BLR-2007-N is a rather
similar filter which provides an
attenuation not exceeding 3 dB at
frequencies up to 15kHz and
minimum attenuations of 20 dB and
55 dB at frequencies of 19 kHz and
38 kHz respectively. A third Toki low
pass filter is the 170 BLR-3107N
which has a maximum attenuation of
1.2 dB at frequencies up to 15 kHz
and minimum attenuations of 26 dB
and 50 dB at 19 kHz and 38 kHz
respectively. The crosstalk does not
exceed —45 dB between 50 Hz and
10 kHz, whilst the ripple in the pass
band has a maximum value of
+0.5 dB.
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BUSINESS FOR SALE
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40c perdoz. This explains why the QUAD electrostatic
Yes. | would ik ¢ hands fo work o loudspeaker is used by broadcasting and
make m':%:y ;-’I:\ ‘i‘&wmr’ne. without :osr or POST FREE SPEC|ALS* recording organisations all over theworld,
:cb:ﬁrgn‘b'm = R Y Watts Dust Bug $5.75 in applications where quality is of prime
Decca Record Brush $11.95 importance. and as a standard of refer-
() Colour TV Technician Head Demagnetizer Modet 220 $5.75 ence by the majority of loudspeaker
1 A *add 20c¢ for airmail manufacturers.
b Helekbruastachnician EXPO PORTABLE QUAD for the closest approach to
the original sound.
Mr./Mrs./Miss IT-\ENII:/EFlh‘I{EEC/DC with
;c,eltetsct]n:m:gaterlall 1?nu
atteries ransistors
Adaress . and 6 dlod:s $22
NSW — $23 tnterstate
i';,‘fa'{ »ﬁgﬁ’?fsa}k:%i is a registered trade mark
e n u .
Postcade fﬁs;s?f.d, = " For detalls'ef your nearest dealer
P.0. Box 24, Cariton, NSW 2218 write to British Merchandising Pty
A ' o Please sand SAE with enquiries Ltd, 49-51 York St, Sydney 2000. Or
| 130126 VX Telephone (02) 687-3475 telephone 29-1571.
rPORaEsaTaaw

PXB 54382
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CEMIA @

CEMA AND MOTOROLA
| COME TOGETHER =,
IT'S OFFICIAL =

Cema Distributors are now a franchised distributor of Motorola
- Semiconductors — Australia wide.

It all starts on November 1st and we are ready to go. Stocks are on the
shelf there’'s more coming in and for openers we have an offer you will
find hard to refuse.

Our stock will be broad and deep — covering all the product groups you
are familiar with — but just to up-date you, we will list them . ..

o SMALL SIGNAL-INC.FET'S o LINEAR CIRCUITS: Op. amps
« SILICON POWER Volt Regs

Interface
« SILICON RECTIFIERS Communication

 ZENER DIODES « DIGITAL CIRCUITS: CMOS
e R.F. HTL
« THYRISTORS and M6800 MPU

« OPTOELECTRONICS

So — we have the product — we also have the people
and the outlets. If you still have to be convinced, why
not call your nearest office or agent and ask about
that super opening offer.

= COME TO MOTOROLA |
COME TO CEMA T

CEMA ©DISTRIBUTORS! PTY. LTD.

A FRANCHISED M 0 TOR OL A @

SEMICONDUCTOR DISTRIBUTOR
OFFICES: SYDNEY 439-4655 MELBOURNE 329-7144

AGENTS: Adelaide Brisbane Canberra Wollongong
NAME: Woollard & Crabbe  Electronic Components (Q'ld) Custom Scientific Macelec
PHONE: 51-4713 371-5677 47-6179 29-1276
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IDEAS FOR
EXPERIMENTERS

IC DIRECT CONVERSION
RECEIVER FRONT-END

4.7k

c1

L1 L2

Cc2 C3

M |
1
. |
1

The CA3046 IC can be used as a very
efficient mixer in a direct conversion
receiver front-end. Some buffering and
amplification of the local oscillator is
provided and the mixer has a small
amount of conversion gain.

LOCAL |
OSCILLATOR

INPUT

The input tuned circuit can be made
to suit the desired range. Cl is a
coupling capacitor that determines
front-end selectivity. For 3.5 to 4
MHz, L1 and L2 are 13 turns of #26

T * v
D A A
I4.7MF
5.6k = 4.7k TO AUDIO AMP
8.2k p
‘ e 0.0047uF  [0.0047uF
0.01uF 5
Q-L‘ | l
s p 4
a8 I 1 T 1
— 5 TRANSISTOR -
= 1mH DRIVER
RIEC CA3046 3 TRANSOFRMER
n

B&S enamel wire wound around 2/3
of a Philips toroid type 020-91010. C2
and C3 are 33 pF capacitors parallelled
by 3-30 pF trimmers. C1is 15 pF or
larger for more bandwidth.

JAPANESE COMPONENT CODES

Japanese and some other imported
components are marked with codes
giving value, tolerance etc. as shown
above. Colour coded RF chokes use
the same colour code as resistors but
the value is in microhenries — similar
to the Philips RFC coding.

As the name of this section implies,
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 informa-
tion in this section we cannot enter
into any correspondence about any
of the circuits, nor can we produce
constructional details.

Electronics Today is always seeking
material for these pages. All published
material is paid for — generally ata
rate of $5 to $7 per item.
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331k6 |
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~ VOLTAGE (500V)
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DIGIT DIGIT
/

[27pF]
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(27nF, 0.027uF) {15nF, 0.015uF)
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N
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MYLAR CAPACITORS
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MULTIPLIER
15t DIGIT
(100pF)
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LASH-UP PC BOARD

COPPER SIDE

SMALL PIECES
OF P.C. BOARD
GLUED TO LARGER
PIECE

LARGE PIECE
OF P.C. BOARD

Quick breadboards,or circuit lash-ups
can be made with a large piece of p.c.
board of suitable size with small,

variously shaped, scraps or pieces
cemented to it, Single or double-sided
p.c. board can be used. Quick drying

or ‘instant’ drying glues that can

withstand heat are best, e.g. ‘Super

500’ or equivalent. It is an excellent
form of construction for RF circuitry,
particularly VHF-UHF circuitry. Small
capacitors can be made in this fashion
alse. A 5 mm x 5 mm square of 2 mm
thick fibreglass p.c. board stuck on a
larger piece has a capacitance close to
5 pF.

AUDIO
SIGNAL
GENERATOR Q—

SIMPLE RLC BRIDGE

COMPONENT OF
UNKNOWN VALUE

HEADPHONES
OR EARPIECE

.1+ | COMPONENT

.| SUBSTITUTION
-| BOX,

A simple RLC bridge can be made
from a few components as shown
above. The audio generator provides a
signal to a bridge network formed by
the potentiometer, the component
substitution box and the unknown
value component. The head phones or
earpiece serve as a null detector —
alternatively a CRO can be used.

HIGH PERFORMANCE

+4 TO 15V
2 ¢ * O
RF OSCILLATOR _I_0.0mF
DISC
6.8k CERAMIC
15k
RFC a1
OUTPUT TO 1mH OR SE1001
BUFFER OR 25 mH SE1002
MIXER 2N3563,45
BC107
BF115
L1

/:

1 unk

WINDING

I 0.01uF
DISC
I CERAMIC

This high performance RF oscillator
will produce an output that is level to
within = 10 mV over approximately a
2:1 frequency range. Stability is quite
good following warm-up provided the
usual precautions are taken. Single
point earthing is an advantage.

With the component shown the
oscillator will work from 2 MHz to
about 25 MHz. L1/C1 should be
selected according to the desired
range.

Actual output depends on the link
winding. The turns ratio of the link
winding to L1 should be about 10:1.
Couple the link winding to the ‘earthy’
end of L1. Tight coupling degrades
stability. About 300 mV to 500 mV is
readily obtained with only loose
coupling.

BROADBAND HF DIPOLE

A wire dipole at HF typically has a
bandwidth of 4% to 5% for an SWR of
2:1 either side of resonance. The
bandwidth can be increased to greater

than 17% by constructing the dipole

with a portion of it of small diameter q |
(1/4’* or 1/8") coaxial cable. Tape the END

coax to a nylon bearer line, either rope INSULATORS

or heavy fishing line to give it strength
and support. This is an old tip but not
well remembered.

Lo

-

DON'T BREAK
CENTRE CONDUCTOR

COAX CABLE

468
f(MH2)

LD = {ft)
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KITSETS

'SEE WHAT COLOUR
YOUR MUSIC IS

NOT a kit. These are the spectacular SECO
colour organs. Connect to any speaker and the
colour lamps flicker and glow with varying
brightness in relation to volume, pitch, and
rhythm. Why put up with colour TV? Works
even with small transistor radios. L_eaves fibre-
optic lamps for dead. V3050: Domestic unit.
3C lamps, 3 channels, 5 colours. Diamond
pattern. 18%" x 11%’" x 7 3/8"". 3.5kg. P&P

*>$49:50

-~ =

STEINTRON AGAIN!

Our direct import—back again at iast.
Beautiful timber cabinets with
louvred fronts. Absolutely superb
performance.

V120: 12" woofer; 6%’ middie; 1%
dome tweeter; 2'° super tweeter.
Crossover rolloff 12dB per octave;

L2

Pre-assembled & pre-veneered speaker boxes

handles 46W RMS; 20-22000Hz. Has : 7 v

e coney DT ST | 4080 Profemonal v 32 omos & [ET1400  $2250 perkit - $3 PaP
P i J ’ ’ .

V?OO??;:S"$£62;;? gfc:‘;dhie; 1% controls and a host of other features. |deal 1.6 ct. $22.50 per kit $3 P&P

dome tweeter. Handles 35W RMS, 'ggro%ps. About 30%" x 156%"" x 9 1/8". 25¢cf. $26.50 per kit  $3 P&P

20-20,000Hz, 22%" x 13" x 11%"". &P $5. .

P& each $5. Price each $99. B $ 84 2.7 cf. $32.00 per kit~ $4 P&P

DUE TO THE POPULARITY OF
THESE FINE QUALITY, HIGH
PERFORMANCE SPEAKERS, WE

; Speakers available for all these kits.
‘ ’ ETI 422 50 WATT PER
|

HAVE EXPANDED THE RANGE. MR

V150 15’ woofer, 2 x 5" midrange, : ." ' /‘g/ CHANNEL AMP KIT.
2 x 1%" dome tweeter and 2 x 2" ) f‘?'/,/:Z‘/

super tweeter, Handles 55 Watt, AR

range from 20-22,000 Hz.
each $179. P&P $5 each.
V80 8" woofer, 1% tweeter and
2" super tweeter. Handles 25 Watt,
30 to 22,000 Hz. Price each $69.

NEW ETI ||
440 KIT __—

Price

SPECIAL KIT OF THE MONTH.
Electronics Today ETI 422 50 Watt
stereo amplifier. This high power, high
quality, economical kit gives a genuine
50 Watt per channel into 8 ohms at
typically less than 0.2% distortion.
Complete with teak cabient.

i

July
magnificent amplifier which is

good amplifier at an economical price.
$95 oper kit of parts §5 P&P

ETI 440. Simple 25 Watt amplifier kit ar
featured in Electronics Today, July 1975.

25 Watt R.M.S. per channel, distortion round
0.1% 6 Hz to 80 kHz., at —3dB. A full list of
specifications and building instructions are in the
issue of Electronics Today. This
not hard to
assemble. [t will suit those people who want a

is a

: ¥ $115° parss.
e S | N
T e A N SPECIALS ‘ange twin cone $16.25 P&P $1.50.
C12Px12" wide range twin cone
" t PM 143 15 WT per ch. amp. $75. $25.00 P&P $2.00.
v - P&P $5. PM 144 cassette Dec - PARTS SPECIAL

| P&P $5. ETI 422 50W per ch. amp.

SER®, o | lis Rup s BT ad0.2s wiper cn BB, Mot ow Bricess o
amp. - . r e i .
__J Unit $59. P&P $5. Musicolour It 3 Ya W. Resistor Packs, mixed value,
i

ch. light and colour unit $569. P&P
$4, Mood Colour iV 4 ch. light and
colour unit $85. P&P $4. Drill speed
control E/A $17.50 P&P $2.
Transistor Tester E/A $19.50 P&P
$2. Glide Tone Generator $9.75. P&P
$1.00. 5 State Logic Probe $15. P&P
$1.00. Warble Dauble $25. P&P
$1.50. E/A C.D.I. $25. P&P $2.00,

PLESSEY LOUDSPEAKER
improve your existing loudspeakers
by replacing them with these
high-performance, quality units from
Plessey:

X 30 1'" Dome Tweeter $9.65 P&P
75¢c. C6MR 6" sealed back mid-range
$8.50 P&P $1.20. C100x10" wide

approx 200 per pack — $3.50. P&P
50c. Y2 W. Resistor Packs, mixed
value, approx 200 per pack — $3.50
P&P 50c. Mixed value & voitage
electro packs, 24 per pack — $5.50.
P&P 50c. Ceramic Cap. Packs, Mixed
value and volitage, 40 per pack —
$8.00 P&P 50c. Semiconductor packs
containing 20 trans, 10 diodes 5 I.C's
— $13.00 P&P 50c. Poly packs, 40
per pack — $7.00. P&P 50c. Audio
Leads, Assortment — $3.95. P&P
75c. Goldring Cartridges, ES70E
($21.50) ES70S ($11.50) P&P 75c.
Crystal Ear Pieces — $0.65 P&P 50c.
Magnetic Ear Pieces — $0.65. P&P
50c. Valves 6 CM5 ($1.50) S2Am,
t_l’cz)AU7. 6BL8, 6AL3, ($1.00) P&P
=

are advised to use our Mail Order service,

BRISBANE’

\ terminat), 21-3047.

SPECIAL NOTICE: — Due to economy, we have consolidated both our Melbourne
showrooms in our Box Hill location, and no longer trade in Adelaide. Adelaide customers

SYDNEY: 400 Kent St., Sydney, 29-1005. 657 Pittwater Rd., Dee Why, 982-9790.
293 St. Paul's Tce., Fortitude Valley, 52-8391. MELBOURNE: 985
Whitehorse Rd., Box Hill, 89-8371. PERTH: 557 Wellington St., Perth }Jopp. new bus

HOW TO ORDER:

MAIL ORDERS: PRINT all details clearly.
Include phone no. for quick checking if any
problems. Send cheque or postal order
(NOT cash) to Kitsets (Aust) Pty. Limited,
P.O. Box 176 Dee Why, NSW 2099 For
urgent queries or PMG/COD ring us on
982-7500. Area code 02 {24 hours open

line service). ‘
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PROJECT 128

AUDIO

MILLIVOLTMETER

Sensitive instrument for ‘A’
weighted audio noise and signal
measurements.

AN ACCURATE and sensitive ac
voltmeter is needed for many audio
equipment measurements.

Whilst for example, maximum power
output is readily measurable with a
conventional multimeter, more
complex instrumentation is required
for measuring noise output (a
measurement required when checking
signal/noise ratio).

Even signal levels as high as 100 mV,
typical output of most pre-amplifiers,
are not readily measured with
accuracy on a conventional multimeter.

The ETI 128 Millivoltmeter s
specifically designed for such
measurements whilst also being useful
as a general purpose ac/dc voltmeter.
The lowest range, of 300 microvolts
FSD, allows measurements to 80 dB
below one volt, whilst other ranges
allow measurements up to 30 volts ac
or dc. These ranges cover most of the
measurement requirements of audio
work.

When measuring noise levels account
must be taken of the non-linear
characteristics of the ear. For this
reason a network has been
incorporated which tailors the meter
response-versus-frequency to match
the subjective response of the ear.
Such a network is known as an ‘A
weighting network’ and its use
provides a measurement which is
realistically related to what is heard.
When measurements are made using
this network the results must be
quoted as being ‘A weighted’.
Typically this is done by quoting dBA
rather than just plain dB.

CONSTRUCTION

The meter is a highly sensitive
instrument and for this reason the
constructional method given should be
followed closely if noise and hum
pickup are to be minimized.

A diecast box is used to house the
meter as this provides excellent
shielding against external signals. The
front panel label is made from
'Scotchcal’. This is a speciatly prepared

sheet of thin aluminium which is
coated with a photo-sensitive emulsion
on one side. The reverse side has a
self-adhesive coating, protected by
waxed paper, which is peeled off when
the material is to be stuck down. As
Scotchcal is only available in bulk, ETI
is making available ready-to-use
front panel labels made from this
material. Should you require one of
these labels send $3.00 and a stamped,

300 mv
-10 dB

1V

self-addressed envelope (minimum size
envelope 190 x 127 mm).

The meter used in the prototype was
from Dick Smith Electronics. It
measures 100 x 82 mm but requires to
be rescaled. The scale as published on
page 77 should be cut out and glued
over the existing scale taking care not
to let glue or dirt enter the meter
movement. Any similar meter may be

SPECIFICATION

RANGES
dc (FSD)

10, 30, 100,300 mV, 1, 3,30 V.

auto-polarity, LED indication.

ac (FSD)

0.3, 1, 3,10, 30, 100,300 mV, 1, 3, 10,30 V

0 dB=1mW into 600 ohms {0.775 V)
weighting curves, ac only, flat, ‘A’ weight

ACCURACY

MINIMUM READING
Open circuit
Terminated 47 k

—76 dB
—85dB

POWER SUPPLY
Voltage
Current
Battery life
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+6 and —6 volt (batteries)
approximately12.5 mA
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AUDIO MILLIVOLTMETER

R24
270k

TOPIN7

O Swan 10123 o =
~01mv we lar) =
- . e e
3mv I?g‘\‘f: :SXTTERY Fig. 1. Circuit diagram of the millivoltmeter.
—010 mV - B
R1 ZR2 <R3 JR4 R6 l
3k3< 270 < 27k < 820 2k7 ——030 mV 0
1
—0100mV 1 =
I are — 3—0300 mi \ Tgvnsnv
220uF 300mY 1o pin 4 b BA
6V >—4—01V 1624 T
T m? 03V Ve Lcis
220k +1 33uF
—O 10V .Lmv
0 30V

HOW IT WORKS - ETI 128

The millivoltmeter may be
separated into several sections in
order to simplify the explanation of
its mode of operation. These are:—

(a) Input attenuator,

(b) Input amplifier.

(c) ‘A’-weight network.

(d) Meter drive circuitry.

(e) Polarity detector.

The input attenuator consists of
resistors R11 to 17 and capacitors C4
1o 7, and gives division ratios of 1,
10, 100 and 1000. The capacitors are
required to ensure that the division
remains accurate at high frequencies.

The input amplifier is a CA3130
operational amplifier where the gain
is selected by SW3b. Gains of 190,
60, 19, 6 and 1.9 are available which
together with the input divider ratios
provide the 11 ranges required. The
high gain ranges of 190, 60 and 19
are ac coupled, as the temperature
stability of the CA3130 will not
allow voltages of less than 10 mV dc
to be used. The output of this
amplifier is 60 mV when the meter is
indicating full scale on any range. A
potentiometer, RV1, is provided to

adjust the offset voltage on the
CA3130 and thus acts as a zero-set
control. Since the offset voltage is
affected by temperature this control
is available extemally.

When measuring noise in audio
systems a weighting network is often
used to give a measurement which is
related to the non-inear response of
the ear. The most commonly used
weighting is known as ‘A’ weight and
this facility is built into the meter.
The ‘A’ weight curve is produced by
a network that has a three-pole,
high-pass filter and a single-pole,
low-pass filter. The main section of
this filter is formed by C10, Cl11,
C12 and R22, 23, and R24 (two
poles). The third pole is due to C3
and the one megohm combined
resistance of R11 to R17. This later
section prevents saturation of the
input amplifier at low frequencies.
Since this filter introduces some loss
at 1 kHz, RV2 is incorporated to
provide the same loss in the ‘flat’
mode.

The second IC acts as a meter
amplifier. The input signal is rectified
by the diode bridge D1 to D4 whilst

the amplifier effectively compensates
for the diode drops. A preset for
offset adjustment, RV3, is provided
for this IC, Calibration is performed
by adjustment of the shunting
resistance, R31 and RV4, across the
meter. Due to the full-wave action of
the rectifier the meter when on the
dc ranges reads uni-directionally
regardless of dc polarity. The output
of IC2 will however will either be at
over one volt positive or one volt
negative (voltage drops across the
diodes) depending on whether the
input voltage is positive or negative.
This is compared by IC3 against zero
volis and, depending on polarity,
either LED 1 or LED 2 will be
illuminated. With an ac input both

LEDs will be on. These LEDs are
therefore the polarity indicators.
Capacitor C19 removes any high
frequency components which could
be coupled into the input, as the
LEDs are located next to the input
socket.

Due to the difference between the
average and the RMS values of a
sine-wave a slight change in gain is
necessary in the ac mode and, this
change is made by SW1b.

used as long as it has 100 microamp
sensitivity.

The ac/dc and Flat/'A’ weight
switches are four-pole types although
only the outer two poles are used. The
centre two poles are earthed in order
to reduce the capacitance between the

74

two outer poles. Such precautions are
necessary to prevent any possibility of
instability on the most sensitive
ranges. The metal bracket which
supports the printed-circuit board also

acts as a shield between the meter

circuitry and the input stages.

Commence construction by
assembling components to the
printed-circuit board, making
absolutely sure that all are mounted in
the correct position and with the
correct polarity. This should be

carefully done — once the meter is
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SW2b| ov SW2b +Ve
ca - =N/C N/O :
e : .1 C iD E
__g_w——- 1 AR g, S &0} 10 LEDS

8 /:]
SW2a L“‘:: ry2 O st F *
coM A ' = aa 1 @
AN - a T

Fig. 2. Component *M
overlay. .
W IRES MARKED™® SHOULD BE SHIELDED WIRE SW2b + |-
COM TO
3b(3a)  2p (2a) METER
M1 BATTERY
+
+ =l + -
N M
8b (8a)  9b (9a) TO OV ON
REAR WAFER ONLY SHOWN PC BOARD
FIGURES IN BRACKETS F
CORRESPOND TO FRONT
WAFER G A
g ( i 1
LED 1 sw1i D sSwa
- 3 % P - —
L 8 1 | t— P e | ey
—] | " L
swz B
H
0(\:/ Fig. 3. Interconnection diagram.
liy as | iti iffi g
fully assembled, it is very difficult to PARTS LIST — ETI 128 c8.14,15 * 10 pF  Ceramic
change components., R2 Resistor  2700hm 2%  VeW c9,13. " 33 pF_  Ceramic
" R25 " 3300hm 2% %W ca = 120 pF  Ceramic
Assemble the front panel, fitting all R26 e 3900hm 2% VW cs 180 pF  Ceramic
. . C! R4 o 8200hm 2% VW
switches with the exception of SW3, R17 " 1k 2% VW c12 i 820 pF Celram{c
LEDs, potentiometer, input socket, R6 " 2Kk7 2% %W 82 " %ggg SE 88&2&2:
i i = 8k2 2% YW C1l1 i 0.018LF polyester
meter, and the shield. The shield e 8k2 ol 4 0:058hF Poivester
passes between the centre two R21 & 47k 2% aW | = 0 i
contacts of the ‘A’-weighted switch. e Hh s " SHE B
) R13,R14 " 180k 2% W electro
Solder a tinned copper lead to each R11 o 820k 2% YW gi6,17.18 = gggﬁF é?,v :lleeccttrrg
of the 12 contacts on the rear wafer of R30,31 Resistor 1k 5% YW g
- " 0
switch SW3 (about 25 mm long). Feed BT S B ca  Mperated Gifddit  ©EILe0
ires i R22 o ak7 5% YW
.these wire thro.ugh.the holes provided R19.20 * 10k 5% W D1-D5 Diode IN914, BA318 or
in the printed-circuit board (1b to 11b R25,29 10k 5% MW _similar
and Wb) making sure that the wiper R | 27k g g o S LS ISHCH orelmiarietpavel
i R5.12 2 82k 5% YW
contact on the SWI.tCh goes _to Wb an_d R18 " 100k 50/: y:w SW1,2 Toggle switch 4 pole 2 positions
that the other wires are inserted in R7 »” 220k 5% YW SW3'  Rotary switch 2 pole 11 positions
sequence. Do not solder as yet. R24 " 270k 5%  YaW SwW4 Toggle switch 2 pole 2 positions
. A . RV1 Potentio- M1 Meter 100UA FSD * see text
Assemble the printed-circuit board 4 meter 100k lin Irotary PC Board ET1 128
onto the shield and the rotary switch RS i el Lnm T A
to the front panel. We used a 3 mm RV4 e 5k Trim glr;?nREQ e T
stack of washers to space the switch c7 Capacitor 2-24 pF__ Philips Two- 4xAA size battery holders
back from the front panel so the 2ep e o O SRR T
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AUDIO MILLIVOLTMETER

Fig. 5. Printed circuit layout. Full size 170 x 87 mm.

control knob would sit down closer to
the front panel. Remove any slack in
the tinned-copper wires, connecting
the switch to the printed-circuit board
and ,then solder them to the board.
Now remove the printed-circuit board
and switch assembly from the front
panel. The switch will now be rigidly
held onto the board, and the front
wafer can now be wired to the board
via further tinned-copper links. Make
sure that none of these wires is
touching.

Add leads to the printed-circuit in
the locations shown on the overlay
and reassemble the board and switch
assembly to the front panel. The
components on the front may now be
connected to the board by these leads
which should be kept as short as
possible without placing undue strain
on the wires. The only exception to
this rule is the wire from SW1a to
SW2a which should be kept reasonably
well clear of the second pole of SW10.
This is best done by running the lead
down the front panel along the
bottom and then back up to SW2a.
Shielded wire should be used where
designated on the overlay and wiring
diagrams, and this should preferably
be of the low capacitance variety.

The LEDs are connected in parallel
but in anti-phase, the actual polarities

76

dB8

+10

10 2 3 4 5678910° 2 3

¢ 5878910° 2 3

4 5678910 2 3
FREQUENCY IN Hz

WEIGHTING CURVE A

Fig. 4. Curve of ‘A’ weight response.

may be determined later if necessary
during the calibration procedure.

CALIBRATION

Before commencing calibration,
check that the meter performs as it
should on all ranges by applying
known voltages and checking that a
deflection of roughly corresponding
magnitude is obtained. Also check that
the 'A’-weighted switch appears to
work as it should.

1. Short the input, select the 3 mV
range and switch on.

2. Allow about 5 minutes for the
instrument to stabilize thermally and

then adjust RV 3 to zero the meter.

3. Select the 10 mV range, dc, and
‘flat’, and adjust the front panel
control RV1 to zero the meter.

4. Remove the short from the input,
select the 300 mV range and apply an
input having a frequency of less than
500 Hz and a level which gives a
convenient indication, eg 0 dB. Change
the frequency to somewhere between
10 kHz and 50 kHz making sure that
the input level is the same in both
cases, and adjust capacitor C7 so that
the meter reads the same in both cases.

5. Apply an ac input signal and
switch between ac and dc. The reading

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976




7
. 77—
eti128 gl -
@] o] 10 5. ___é_$_ NOTES
30mV__ 100mv 300 mV T A I ALL HOLES DRILLED 35mm DIA
r ALL DIMENSIONS N MILLIMETRES
MAT: Tmm ALUMINIUM
r - 12 72— 10 e
| | A H i _.|
; c : : =)

8 ¥
L 40
¥
L -70d8 +30dB 45

0 ‘ 0 }

O O i
ON FLAT AC + - L 1 /
O O O O O ‘ : .
OFF A wt, DC 80 100
ZERO INPUT
Fig. 6. Front panel artwork. Full size 189 x 121 mm. [

1mW 600

-4

-6

A0 .

0 DECIBELS

Fig. 8. Artwork for meter (shown full size).

on ac should be about 10% higher than
on dc. If it is 10% lower the leads to
switch SW1b should be reversed.

6. In the ac mode select ‘A’-weight
and apply a 1 kHz signal of sufficient
level to obtain a 0 dB indication on
the 1 volt range. Vary the frequency
over the whole audio range and check
that the response as shown in Fig. 4 is
obtained.

7. Go back to 1 kHz and check that
zero dB is indicated in the 'A’-weight
mode. Now select ‘flat’ and adjust
RV2 to obtain the same reading.

8. Apply an accurately known
voltage with the instrument set to the

This internal view of the meter shows on
the right, how the range switch is wired to
the printed-circuit board. Note also the
shield.

flat and ac modes and adjust RV4 to
give the correct reading.

9. Apply a dc input of known
polarity and check that the correct
LED illuminates. If not, reverse the
leads to the LEDs.

This completes the calibration and
the instrument should now give
accurate readings on all ranges and at
all frequencies within the specified
range. ®
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Note how the shield passes between the
earthed, centre contacts of the ‘A’ weight
switch.
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ELECTRONICS
—it’s easy!

Code converters and display systems.

IT IS both necessary and convenient
to transfer data between sub units of a
digital system, by means of some kind
of code. We have seen in the previous
section how counting stages are
sometimes arranged to count in BCD
(Binary Coded Decimal), and how this
form of code must then be ‘converted’
into another form that is suitable for
the particular kind of display device
used. Thus codes and code converters
are of great importance in digital
instrumentation.

There are a multitude of digital codes
in use for communication, data
interchange, and for numerical
manipulation and display. Although
many of the earlier codes used have
now been discarded, there are still
dozens in use. In this section we will
not discuss codes like ASCII, Baudot,
Excess 3 etc, which are computer and
communication codes, but restrict
ourselves to those codes and
converters which are concerned with
counting and display.

The main counting codes used in
instrumentation are binary and BCD.
Octal and Excess 3 are other counting
codes used in computers but seldom in
instrumentation. Converters are
needed to change from any one of
these codes to any other, and between
any one code and decimal or vice
versa. In addition the counting code in
use needs to be converted into a form
suitable for driving particular kinds of
display (seven-segment, dot-matrix and
neon tube, etc).

For example we find converters for
binary to BCD, binary to decimal,
BCD to seven-segment, and BCD to
decimal, to mention just a few of the
possible combinations.

PART 26

——-—

BINARY STORE

EERRERR

BINARY TO BCD CONVERTER

e

RN

Fig. 1. Basic arrangement
of binary to BCD
converter and display r
decoders. :

BINARY TO BCD CONVERSION
AND VICE VERSA

To convert binary to BCD a common
method is to set a binary counter —
see Fig. 3 — to the desired number
either by direct counting upward from
zero, or by transferring the value
across from another stage with a
parallel converter, Clock pulses are
then fed into both this binary counter,
now set to count back down to zero,
and to an up-counting BCD counter. A
detector senses when the binary
counter reaches the 0000 state upon
which any further changes in the
count state of both units are inhibited.
The BCD equivalent of the binary
number is now held in the BCD
counter.

At this point the BCD number is
cleared into a store or is available for

1

BCD BCD BCD

1 1

{ DECODE

DECODE| |DECODE

any other system need, the binary
counter is reloaded and the process
repeated to convert the next number
from binary to BCD.

The reverse, BCD to binary, is
accomplished in the same manner
except this time the roles are reversed
as shown in Fig. 4. The BCD counter is
set to the desired number, the clock,
when enabled, clocks the BCD counter
down to zero and at the same time the
binary counter upward. When the BCD
counter reaches zero state its outputs
logically inhibit the clock input to
both counters. The process is repeated
for each new number after clearing
and resetting the two counters to the
correct starting conditions.

This serial method is fairly slow and
a much faster method is to use logic
gates in a parallel arrangement. The

PARALLEL BCD OUTPUTS

A tB

?C

cf
}IJ D
CLOCK ~aCLOCK

corresponds to the
number of pulses fed to
the input.

B
9 INPUT _}— J
Fig.2. An asynchronous ~—p—aCLOCK CLOCK F'a
BCD counter provides SERIAL s rq -
a parallel BCD coded BINARY IN B
output which ‘[
C

ol

Ic
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BCD OUTPUTS

[I17

[T 1117

UNITS
DECADE

\

DECADE v

CARRY
g

BCD
COUNTER

TENS HUNDREDS

DECADE

CLOCK
INPUT
——d

Iy

NULL
DETECTOR

Yy

BINARY

I 3

COUNTER

CARRY
» —>—

wbbbs b

L1 111

BINARY INPUTS SET TO BINARY
NUMBER TO BE CODED INTO BCD

Fig.3. System required to convert a binary number to its BCD equivalent.

- INPU

SET TO BCD NUMBER TO BE CODED INTO BINARY

[T

[TTT  TTTT

UNITS »
DECADE

TENS >
DECADE \d

HUNDREDS |
DECADE

CARRY
—— -

—

BCD
v COUNTER

CLOCK
INPUT
——

[

NULL
DETECTOR

BINARY
COUNTER

 J

CARRY
.

W1

122 23

998!

24 25 26 27

i l(l\lllsa)
28 29

BINARY OUTPUT APPEARS HERE

Fig.4. To convert a BCD number to its binary equivalent the same circuit as Fig.3 is
used but the BCD number is now the one pre-ioaded.

parallel method works well for BCD to
decimal and other cases but requires
innumerable connections when set to
convert decimal or BCD back to
binary. It is little used in this reverse
mode.

BINARY CODED DECIMAL
TO DECIMAL AND OTHERS

Each BCD stage stores its decimal
number as some form of binary code

80

using four bits. The 1-2-4-8 weighting
is the most usual form used but other
codes such as the ‘excess three’ and
the ’'Aiken’ variations, are also used.
Thus, each of the digit values 0 to 9
(in decimal) is represented by four
lines, each having a ‘0’ or a '1’ state.
This is demonstrated by studying the
truth table for equivalent BCD and
decimal states given in Fig. 5.

When the output must finally appear

as decimal indication, it is necessary to
energise the display or character
printer segments appropriately.
Displays, such as the neon tube or the
columnar style — see previous part —
require one output for each of the 0 —
9 numbers. From the truth-table of
Fig. 5 it can be seen that to energise,
say, a decimal ‘4’ output we must set
up a logic gate that provides an output
when the BCD state is 0100. For ‘8
we need a BCD state of 1000. It is not
possible to totally economise by using
only ‘1', as the logical indications for
this leads to ambiguities between
numbers. On the other hand there is
no need to arrange for all code
sequences and bit combinations as that
introduces redundancies using up extra
unnecessary gates.

By careful design, and the use of
inverters to invert ‘0D’ to ‘1's, it is
possible to find a minimum number of
AND gates and interconnections that
will produce the 10 decimal states (0
to 9) as distinct outputs from the
four-line (A B C D} outputs of the
BCD stage. One such scheme is given
in Fig. 6. Thus, by the use of logic
gates alone we can provide a parallel
code conversion from BCD to decimal.

Getting from BCD to a format
suitable to drive a seven-segment
display requires more gates, see Fig. 7,
but the technique is basically the
same. A decoder suited for the BCD to
decimal requirement of a neon tube is
quite wunsuited to drive a
seven-segment display. As both these
and other conversions are in great
demand they are available as simple
ICs. Further, in some options the
decoding logic is integrated onto the
same chip as the BCD counter stage.

In practice the need to understand
the internal operation of the decoder
arrangement rarely arises, for the 1Cs
are clearly marked with the
connections to be made — it is just a
case of making correct connections
between the counter-stage chip, the
decoder chip, and the display.

THE NEED FOR DISPLAY
DRIVER STAGES

The power levels available from
decoder stages are rarely adequate for
direct drive of display units. A buffer
stage which raises the power level is
normally required. Again, these are
generally incorporated into the
decoder IC stage. Such integrated units
are known as decoder/drivers,
Different displays, even of the same
format, require differing power needs
so it is important to select
decoder/driver stages suited to the
display being used.

The buffer stage of a decoder/driver
obtains current (or voltage gain) by
the use of a transistor stage such as a
Darlington pair or an emitter-follower

ELECTRONICS TODAY INTERNATIONAL —JANUARY 1976




circuit. A method recommended for
driving seven-segment fluorescent
displays is shown in Fig. 8 — these
displays require high voltage drives.

Sometimes the need arises to drive
displays from special-purpose one-off
decoding circuits. In such cases a
suitable driver stage is obtained by

using standard IC inverter chips,
(Discussed in Part 23).
THE ASSEMBLED BASIC
COUNTER WITH DISPLAY
An illustration of the actual

construction of a complete counting
stage is to be found inside the digital
clock shown in Fig. 9a. The display —
neon tubes in this case — is arranged to
appear where required by using
end-connected tubes which plug into
the main printed-circuit board as
shown in Fig. 9b. Immediately behind
each neon tube is the decoder/driver
IC which, in turn, is driven by the
counter IC located behind that again.
On the circuit diagram these appear as
shown in Fig. 9¢c and on the
component overlay of the PC board as
in Fig. 9d.

The Texas Instruments TIL 306 LSI
is an example of an IC unit that
incorporates the counter, decoder,
driver, and display in one package. No
doubt this will be the trend as it
provides reduced assembly costs and
smaller packaging. It should not be
unrealistic to expect complete
single-IC, multi-stage counter units to
be in general use before long.

LATCHES

Direct coupling of the display to the
counter stage results in a continuously
changing display value. If the input is
sufficiently dynamic it is awkward, if
not impossible, to read values.
Addition of a latch overcomes this by
sampling and storing the count to be
displayed for fixed intervals whilst the
counter continues to cycle.

This is achieved using a memory
stage between the counter and the
decoder/driver stage as shown in Fig.
10. This system, the digital end of a
digital voltmeter, displays a steady
value for a short period by transferring
the instantaneous value of the divider
stage (the counter) into a buffer-store
stage. The transfer or updating process
is initiated by a common display
timing line which is actuated at
appropriate intervals. Such latches are
invariably placed between the counter
and decoder stages,

internally a latch is a bi-stable
designed specifically for the purpose
of storing and transferring the value of
a digital bit. Integrated circuit units
provide four surh latches in a
dual-in-line package — see Fig. 11, thus
allowing the four line data from a BCD

B.C.D. Decimal

Inputs Outputs squivalent

ABCD |012345¢67889

0000 100000O0O0TO0O 0

1000 | 01000000OGO0O0 1

0100 | 0010000TO0TGOO 2

1100 0001000O0OT O 3 .

0010 /0000100000 4  Valid state

1010 0 00O0OT1TO0TGOU OO 5 of encoding
0000001000 6

0110 5000000100]| 7

1110 | 00000000710)] 8

0 001 000O0OOUOGOTO 1 9

100 1

0101 000O0O0OCOTOT OO 0

1101 0 000 O0OUOU OTU OO 0 lllegal states that

00 11 000000O0C6O0COCO 0 should not occur

1011]l]0000000000 0 o BCD cod

0 00000O00O0O0TO0O| 0 WthBCDcode.

1::: 00000O0OOGGOT G| O

Fig.5. Truth table relating four-line BCD with its decimal equivalents.

A
O—4

w* N% o

BCD B

CODED o'j

INPUTS
FROM
ONE
DECADE

DECIMAL
OUTPUTS

UNIT
INDIVIDUAL

DECIMAL
OUTPUTS

Yo V[V

87

LT L

Fig.6. Logic arrangement for decoding BCD units into one-of-ten outputs.

counter to be sampled and stored by a
single IC.

DECIMAL POINT

Facilities are usually provided in all
displays to enable an input to energise
a left-hand or right-hand point at each
digit position. Obviously specific
circuitry is required to energise just
one of the total available in a
multi-digit display in order to present

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976

the correct decimal number. The
simplest arrangement is when the
range switch of, say, a multi-range
digital voltmeter decides the point to
use. In autoranging voltmeters (etc)
and in many calculators, solid-state
switching is used to select the correct
point position.

BLANKING

In normal writing practice we do not

81
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Fig. 7. Logic for converting BCD to seven-
segment display format.

j
1

1 >
[}

write the ‘O’s that appear at either end
of a number, for example, 0001367.0
as could be held in an eight digit
display, is better presented as 1357 or
as 1367.0. A facility is sometimes
provided in display-counter systems
that blanks unnecessary zeros. Leading
zero suppression is performed within
the decoder stages of Fairchild
seven-segment decoders by connection
of the ripple blank output RBO (ripple
because each stage connects to the
next) of the decoder stage to the
ripple blank input RBI of the next
OUTPUTS TO Iower. dfzgoder stage. Blanking of
DISPLAYS least-significant zeros is not usually
SEVEN included. The actual arrangement for
SEGMENTS blanking control varies from maker to
maker. Fig. 12 shows a method using
ripple blanking.

The blanking facility can also serve
other purposes. It can, in certain
applications, be used to blank-out
illegal display values resulting from
incorrect codes. The RBO output also
provides a detection output indicating
when the decoder stage is at the BCD
zero state.

Blanking is also valuable as a way to
save display power for it can be used
to hold all displays off until there is
something to display.

When no blanking input is provided
it is also possible to blank the system
by applying the spare BCD code states
that result in no drive to the display.
Yet another procedure is to disconnect
the supply from the display itself.

INTENSITY CONTROL

Displays are usually manufactured to
supply one value of output brightness.
When brightness is to be tailored to

l

o

-
Wi

o

[4]

AO——¢

AO

BO—

INPUTS BO
FROM
BCD CcO-

STAGE to [

o

-

Fee
SsY Y Y YV

'y

Fig. 8. How buffer transistors are used to obtain
increased drive for fluorescent displays (seven-

gl segment format).
= ng t 1
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Fig.9. This digital clock illustrates use of counter stage subsystems.
fa) The frontal appearance of the Nixie display.
(b) Top viaw of component assembly.
fc) Circuit diagram of counter to display section.
fd) Component overlay. The V1 to V4 positions are tha sockets for
the Nixie tubes, behind are the decoder/drivers which have the
dividers behind those again,

icit ic18

{]

112 4 i1

(c)

particular ambient light conditions an
appropriate kind of display can be
selected that provides the desired
luminance level. This however, does
not always lead to a satisfactory
choice when other considerations are
taken into account.

Intensity of any display, however,
can be controlled in a digital manner
(that most desirable in digital systems)
by turning the display on and off with
an appropriate duty cycle {ratio on to
off period). This is called
pulse-duration intensity modulation.
Provided the repetition rate exceeds
100 Hz the eye cannot detect that the
radiation source is being modulated.
Modulation may be achieved with any
of the blanking methods given above.

DISPLAY TUBES

DECODER/DRIVERS

DIVIDERS

S rvvv‘m!\l’
-"*—-'a-q ==

........

The schematic of Fig. 12 includes an
intensity modulation facility.

With LED displays, intensity
modulation can actually increase the
apparent brightness. The human eye
has a characteristic response to
radiation that has greater sensitivity to
the peak value of modulated light,
rather the average or rms power. LEDs
can be pulsed at high frequency with
high peak currents because of their
nanosecond response time. The net
result is apparently higher brightness
for a given amount of power.

STROBING OR SCANNING

Displays which generate characters in
the 7 x 5 dot matrix or seven-segment
formats require decoding logic which

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976

nm
-mi?hwh..::z-

SET

........

"0 l'

»
CIRCUIT SHOWN IN (C)

energises the correct dots or segments.
If each character has its own decoder
we would need 7 lines for each digit of
a seven-segment display. And 35 lines
for each digit of a 7 x5 dot-matrix
display!

Obviously a method is needed to

reduce the number of lines and
circuitry required for multi-digit
displays.

One such method is called strobing
where lines of dots or segments are
illuminated sequentially. The 7 x5
array can be either strobed as lines
horlzontally or as rows vertically as
illustrated in Fig. 13. Each row is
selected one by one in sequence and
the appropriate diodes in the row
energised. Provided each row is
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an =~ TOOTHER LATCH
oiseeay T _od.j
DISPLAY b
reseT __JL [ Toane .
GATE A [
TIME CONTROL GATE
S = e
0sC
] TIME BASE SELECT
T j e )\ 5
0 o o cLoCK DATA
3 L 1 t
COUNT STORE
+10 +10 +10 vo—— +10 - CLEAR T
| [ I
! T R 6 & )
1 1Y 2as 1Y A=
L1 i 10 10 10 0 s 8
- 1)
aurorsn BUFFER BUFFER ast:orrorn:n 20 0 20 20 b ¢ MONSANTO
STORE STORE STORE € -
0 0 30 30 30 C 2 MAN 1 DR
T «a d €—
f }e—BCD 1 I 40 40 40 MDA 100
| | CODE | RT100 = DISPLAYS
| 12,48 | |
{ ]| - L DECADE COUNTER MOL 106 oo I
= fo STORAGE ELEMENT OECODERIDRIVEN
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DRIVER DRIVER DRIVER l

Vee
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Fig. 11. Schematic (a) and pin connections (b} of counter, latch
decoder system using the MonsantoMQL 105 four-bit bistable

latch.
Fig. 10. Buffer stores are used to latch the display causing it to
remain steady for selected periods. (circuit shown is a counter/timer
using RCA incandescent displays).
A2 Ag B2 Bg C2 Cg D2 Dg
Al Ag B1 Bg C1 Cq D1 Dg
INTENSITY
MODULATION
INPUT
LAMP _ o -
TEST
| 1 1 -
LT RB1 LT RB1 | LT RB1 LT RB1
9317 9317 9317 9317
7 SEGMENT DECODER 7 SEGMENT DECODER 7 SEGMENT DECODER 7 SEGMENT DECODER
abcdef abcdefa abcdef abcdef d

¢ !
(]
[
LLEAST SIGNIFICANT DECADE TO SEVEN SEGMENT DISPLAY LAMPS

]
(]
(I A [
MOST SIGNIFICANT DECADE

|
Fig. 12. Connections for ripple blanking in a four-decade display system. (RBD ripple blank output, RBI ripple blank input).
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HORIZONTAL

—_—
STROBE

Fig. 13. Horizontal and vertical strobing of a 7 x 5

dot matrix display.

returned to at no greater than 10 ms
intervals the characters will be flicker
free.

A diagrammatic illustration of how
specific diodes are selected in a row is
given in Fig. 14. The row switches are
scanned in turn to cause a vertical
scan. Simultaneous excitation of the
other switch sets decides which diodes
in the row are to be illuminated.

A strobing system requires a
procedure to sequence the scanning
action and a method of setting the
selection switches that corresponds to
the characters needed. The whole is
controlled by a clock and timing

generator. Storage buffers are also
required to store the sequentially
generated information. The task of

creating the appropriate character
timing codes is performed by a
read-only-memory ROM. Clearly this
method adds up to a complex
system . . . really beyond this course’s
purpose. A schematic block diagram of
a vertically-strobed five-digit LED
display is given in Fig. 15. Although of
apparently great complication this
method is less expensive to employ
than direct actuation through fixed
gates. (Considerably more detail is to
be found in the suggested reading list).
Another scanning method scans the
matrix as a raster — across a row, one
by one, and then to the next row.
Strobing obtains its advantages by
time-sharing common elements in a
time-multiplexed manner.

VERTICAL
STROBE
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Fig. 14. Schematic of switches needed to address a 7 x 5 dot

matrix.
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6 LINE ASCHI S

O—

Lt

[

TIMING

CIRCUITRY 6BIT INPUT STORAGE BUFFERS
T READ ONLY
MEMORY
5 BIT OUTPUT STORAGE BUFFERS
\ l [ [
— 1 2 3 5
COLUMN
DRIVERS 1 2 3 5
ROW LED LED LED LED LED
DRIVERS ARRAY ARRAY ARRAY ARRAY ARRAY
No. 1 No2 No. 3 No. 4 No.5

Fig. 15. Basic block diagram of a vertically
strobed display using 7 x 5 dot-matrix
devices.

MULTIPLEXING

When the input data to be displayed
appears in serial form or when large
numbers of displays (over four digits)
are involved, multiplexing (selection of
complete digits sequentially) becomes
advantageous for driving seven
segment and one-of-ten displays. The
basic multiplexing system requires the
main system units shown in Fig. 16.
An upper limit to the number of digits
is around 12 and higher for LEDs.
There are disadvantages; namely, a
higher voltage is required in the
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display to achieve the same brightness
(LEDs are not so critical as other
forms of display); the scan frequency
must be at least 100 Hz to prevent
flicker; transients must be carefully
decoupled; and a clock failure {which
stops the scan) may produce partial
display failure because of excessive
dissipation brought about by the
increased voltage applied. (It is usual
to include a failsafe protection
circuit).

Again, the complexity appears great
but in practice thé multiplexed system
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ELECTRONICS —it’s easy!

ASTABLE
MULTIVIBRATOR
CLOCK

1

COUNTER

Fig. 16. Schematic of a multiplexing system for use with a multidigit,

7-segment display.

SCAN DECODER

BCD INPUTS

1 7=/ 1111

INPUT
MULTIPLEXER

DECODER
DRIVER

() e e |

is simpler to build. For example, a
multiplexed, seven-segment display,
with storage for eight digits, involves
around 10 dual-in-line packages and a
few discretes which compares with
about 16 ICs for a non-time shared
system.

To further reduce the connections
that must be made upon assembly,
manufacturers offer multi-digit
displays in which the anodes and
cathodes of the LEDs are internally
connected ready for multiplexed
operation.

OTHER CONVERTERS

Apart from digital-code converters

eg TTL to CMOS, it is necessary to
alter the dc levels of signals so that the
output of one system provides the
logic levels required by that following.
This may require amplification or
attenuation or shifting of a level.
However specific 1Cs are marketed to
suit various interfacing requirements.

Other converters ,are needed for
sending digital signals through
standard transmission lines in

communication links, for receiving
signals from lines, for increasing the
logic leve! differences to increase noise
immunity (again for transmission), and
units that drive peripheral devices such
as relays and indicators. Signal

Another class of converter is needed
for converting digital signals to
analogue voltages (D to A) and
analogue voltages (and currents) into
digital form {A to D). Such converters
will be dealt with in the next section.

Further Reading:

“Digital Display Systems” referred to
in the previous part deals with
blanking and multiplexing.

“Solid State Alphanumeric Display
Decoder/Driver Circuitry” — Hewlett
Packard application note 931 gives
details of scanning methods used with
7 x 5 displays.

“’Multard TTL Integrated Circuits —

other converters are required in inversion may also be necessary — we Applications’” includes a chapter
instrumentation: for example, when have already dealt with the inverter devoted to various kinds of code
interfacing different systems of logic, block earlier in the course. converter gating layouts. [
IMPORTERS OF ELECTRONICS!
ARE YOU PAYING CUSTOMS DUTY ADVERTISERS

UNNECESSARILY?

if you are not aware of the Intricacies of th
the Customs By-Laws and Customs requirements you could
well be paying duty unnecessarily on your products.

we offer you expert advice in all Tariff matters including —

e Industries Assistance and
Temporary
Inquities

@ Customs Clearances

® Tariff Classification

@ By-Law submissions

® Valuation and Dumping

e invoice and Documenta-
tion requirements

Fcr further information contact: TREVOR WALLIN,,
WALLIN MERRELL ASSOCIATES PTY LTD,
TEL: (02) 212-4133.

86

e Australian Tariff,

month.

Assistance

More than 30,000 people buy ETI each
You can reach these people for less than

a quarter of a cent® each via an advertise-
ment this size.

*Casual rate (1/8 page) lower rates apply to contracts.
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MARINE CB,
and
NOVICE 27 MHz

ANTENNAE

® Base Station 5/8, 1/2 and
1/4-Wave Ground Planes,
eYagi & Quad Beams,
multi-element,
e Marine & Vehicle Mobile
; » Whips, 1/4-wave, Helical &
‘ ‘ : i Centre-loaded.

} ! ® Transceivers for Marine,
Novice, 27 MHz, Amateur

R ' HF, VHF & UHF,

ASTRONOMY . ; ® Station Accessories, HF &
B VHF Antennae, Ant, Tuning
AN EXCITING AND i : i Units, SWR Meters, Digital
FASCINATING HOBBY i o Ciocks, SSTV, Baluns,
s Dummy Loads, Freq.
Counters, Monitorscopes,
Monitor Receivers, etc., etc.

Drop in and take a look at the revolutionary Celestron Schmidt Cassegrains, the Write for details
precision Unitron refractors, and the big build-it-yourseif reflectors. Sole Authorised Australian Agent for

Browse through our range of books, charts and atlases especially selected for the Yaesu Musen Co. (Japan). Reps in
Southern Observer — or send 45c¢ for informative catalogue. most States.

ASTRO OPTICAL SUPPLIES PTY LTD BAIL ELECTRONIC
11 Clarke St., Mid City Arcade, SERVICES,

S;‘é:‘éy'?%‘.& 43-4360 Melbourns.ogh? 225‘3?6"1’ 60 Shannon Street, Box Hill North,
Victoria, 3129. Ph: 89-2213.

il

o AL el LS|

P TRIO

NEW Trio CS-1560

The 15MHz dual trace with a
10MHZz price tag

Trio certainly know how to pack value into their scopes.
Not only are you getting a 16 MHz bandwidth but Trio
give you two x 10 probes completely free. And they're
worth around $35.00 each.

The CS-1560 is a highly rellable and stable dual trace triggered
sweep oscilloscope with all solid state circuits and a 130mm screen.
With its high vertical sensitivity of 10mV ¢m, bandwidth of DC 10
15MHz, and sweep time of 0.Susec/cm to 0.5sec/cm, it is ideal for

a wide range of applications from anaiyzing and adiusting television
sels to various research, development and production processes, and
also for educational purposes.

Check these features: compl

®Extremely wide bandwidth of DC to 15MHz with its high vertical

sensitivity of 10mV/em. x
®Sweep time extends from 0,5uscc/em to 0.5sec/cm in 19 ranges. FRE

Further, as TV-V and TV -H Syncs are available for measuring video
signals and x5 muagnified sweep, its range of application is
extremely wide.
®Very casy X-Y operation with high inpul sensitivity for Lissajous  Check these too!! [ bon“cord
fmeasurements. ) _ 10MHz single beam triggering scope CS-1557
¢ For dual trace operation, cither CHOP or ALT is automaticaliy This is the single beam companion 10 the 1560. Specification "
selected by the sweep time. . ) simllar to the 1560. This instrument also has a 5" rectangular welcome here
With "AUTO FREE RUN" function, a sweep is gencrated even display. Used for T.V. service work or as general Lab. instrument, Sydney: 68 Alexander Street, Crows Nest

without an input signal. the 1557 represents outstanding f 1

@ Thanks 10 newly developed blanking circuitry, starting of wave- SErEsStoutstanding alue (forTioncy Tel: 439 3288

form display is ciear and sharp. ’ 1.5MHz low cost scope CO1303A Melbourne: 53 Governor Road, Mordialloc

®Stabilized accelerating high voltage DC power supply (with DC-DC Although primarily intended for the hobbyist and educational use, Tel: 90 7444 PM32

!con»-crlvcr) n}lakes the sensitivity and intensity free from etfects of the Trio 1303A is suitable for many other applications. Vertical :

ine voltage fluctuations. X ,  sensitlvity is 20mV/cm with a bandwidth from DC 10 1.5MHz.

You get all this plus FREE x 10 probes for $399.00 (plus Sales I'ax). A direct input facility permits displays up 10 150 MHz, PARAME ' ERS[’TTDY
— =
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ELEGTRONIC
DISPOSALS

297 Lt. Lonsdale St.,

Melbourne. 3000
Phone: 663-1785

GARRARD

S.L. 65B Automatic
Stereo Turntable

with laboratory balanced synchronous
motor. Adjustable balance — anti-skate
— lift and heavy platter including
Shure magnetic cartridge. Less than %
price at only $47.50ea. P&P $4.00

Stereo Amplifier and R.F. Board 4
watts RMS per channel including
circuit diagram. Boards are compiete
with all transistors, capacitors —
resistors, etc. and are brand new —
famous make. Only $6 set P/P 60c.

Healing 1280 — 1290 T.V. circuit
assembly. Sound output IF. AFC video
amp Sync. Separator. Brand new with
all components inc. I.C. and 17
transistors — normaliy approx. $30 as
Spare Part. Our price only $4 each P/P

: Tranststors — AY 9150 PNP 60v 150w
—-- AY 8110 NPN 60v 115 80c ea. AY

45c ea. AY 6120 NPN -
50v 1A 40c ea. 2N5088 NPN PN 3694
NPN 10c ea. BF 198 — BF 199 NPN
20c ea. P&P 30c.
A.3065 TV/FM Sound System. I.C.
Silicone Dual In Line suitable for a
wide variety of applications including
T.V. sound channels — line operated
and car F.M. radios and mobile
communication eguipment — brand
new. Only $1 ea. P/P 40c.
Balance Meters 1%:" x 7/8” x 1V
Deep 200 UA $2.25 ea, P/P 40c.
M S.P. 250V A.C. 3 AMP D.P. Toggle
ktfhes 50c ea. P/P 25c.

3 Watt. Wire wound pots 75c ea.

7" Dla “Alum. Fans 240V A.C. $6 ea.

M/ultlple Electrolytlcs 200 lﬂF — 50
F — 25 UF at 300V Plus 00 UF at
325V.vW . $1ea. P/P 3

LEVEL METERS 200 “micro amp
sensitivity size 1" x 1' x 3/4'" $1.50
5, — tape recorder tg(
.C. coils. 112" x 1¥2"" x /4"
$2 ea. P/P 30c.
TRANSISTOR RADIO. Sk miniature
switched pots. 30c ea. P/P 15c.
Miniature 2 gang variable capacitors
30c ea. P/P 15c.

suae Pots. Slngle gang. 50084, 20KA,
SKA, 100KC, 200KA, 200KB,
SOOKA 500KB, 1 meg.D, 35¢c ea. P&P
35c. Dual gang — 50KA, 250KB 1
meg.C, 2 meg.C, 60c ea. P&P 35c.

Skelgton Preset Pots. 10082 — 22082
470, 4 2.2K, 10K, 22K, 47K 10c ea.

Philips 882 dual cone 6" x 4 speakers
$2 ea. P&P 60c.

LARGE RANGE OF COMPONENTS
- GOVERNMENT AND
MANUFACTURERS DISPOSAL
EQUIPMENT, ALSO STEREO AND
HAM GEAR ALWAYS IN STOCK.

a priceless
GIFT idea-

flexible, cold fibre-optic

treasured by all who work
with electronics and electricals

available from
Department Stores
Electronics and Electrical Stores

ESALIN PTY.LTD

P.0. Box 268,
Croydon, Vic. 3136

NEW RELEASE!

Electronic digital clock kit P 107

12cm
X
8cm

$36.50

Complete
P&P $2

with alarm and seconds readout

*Dijgital clock builders special
Flourescent digital clock display.

AM PM with spec sheets

TRANSISTORS: BC 107, 108, 147, 148,
149, 157, 158, 159
12 for $2 P&P 45¢

AC 187, 188, 127, 128, 70c ea. P&P 45¢

¥ for $2 P&P 45¢
DIODES 1N4002
25 for $2 P&P 45¢

Primo Electret. microphones EMU 522
$24.50 P&P $2

LINEAR TECHNICS
P.O. Box 180,
WAVERLEY, NSW. 2024.

ETl .

py Jagcar

eT¢ 1 TO

PROFESSIONAL SOUND
EQUIPMENT FOR THEATRE
AND ROCK BANDS

427-R

433-R

414

413

413-2R

413-BR

414-16

Two channel graphic
equaliser. Features
Cannon inputs and
outputs and standard
19" rack mounting.
R.R.P. $195.00.
Standard kit still
available at $110.00.

ETI's new 3 way
electronic crossover.
Features selectable
crossover points,
buffered outputs,
Cannon in and out and
19’ rack mounting.
R.R.P. $155.00.

8 Channel master mixer;
Now features Cannon
inputs and outputs,
robust vinyl cabinet
facilities for use with
stage mixer, new look
front panel. R.R.P.
$547. Standard kit still
available for $254.00.

100W Power Slave. 2
rack mounting. Cannon
inputs and outputs.
R.R.P. $135.00.
Standard kit still
available for $75.00.

2 x 413 mounted on
rack panel. R.R.P.
$281.00.

2 x 413 bridged to give
200W RMS into 8%.
R.R.P. $281.00.

16 channel sub mixer.
Designed for use with
414" mixer. R.R.P.
$487.00. Standard kit
still available at
$206.00.

Please send stamped self-addressed
envelope for specification sheets
and ordering information.

jaycar

PTY.LTD

Telephone 211-5077

P.0. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000

405 Sussex St. Sydney
ENTRANCE OFF LITTLE HAY ST.
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Career
Opportunities for

COLOUR
TECHNICIANS

Large international marketing organisation with offices in all states
invites applications from experienced Television Technicians with
some knowledge of colour.

Company specialises in colour television only and is building a
large comprehensive national sales and service network.

Opportunities will exist in each capital city but immediate
requirement is for cities of Sydney, Melbourne and Brisbane.

For Sydney, workshop technicians will be required to work at area
service centres located at Pagewood, Rydalmere and Greenwich.

For Brisbane area location will be Albion, and Melbourne location,
Richmond.

Field Technicians will be required to operate from area service
centres and will be provided with suitable vehicles.

® Training will be provided.
e Colour work only

® Best salaries in industry.

[ ]

Immediate life cover and superannuation after
qualifying period.

Successful applicants will be brought to
Sydney for training.

e Within reason candidates may choose location.
For interesting career opportunity apply:

Mr. ““Berry’’ Beresford,

TRIDENT TELEVISION PTY. LTD.
152 Bunnerong Road,

Pagewood 2035. (Phone: 349-8888)

trident colour
television

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1976
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LAFAYETTE

“GUARDIAN 6600"
Direction Finder 6 Band Radio

Beacon — Broadcast — Marine
FM — Aircraft — VHF

R W

$179:50

6 BANDS
{1) 160-390 kHz Beacon (2) 550-1600
kHz Broadcast (3) 1.64.6 MHz Marine
(4) 88-108 MHz FM (5) 108-136 MHz
Aircraft (6) 147-174 MHz FM VHF

BATTERY OR 240V AC OPERATION
(with external adaptor — optional extra).

FEATURES

e Rotatable Antenna for Direction
finding and reception on beacon,
broadcast and marine bands.

@ Telescopic Whip Antenna plus external
antenna jack for reception on FM,
Aircraft and VHF bands.

@ Signal strength, tuning/battery meter.

o Adjustable squelch control.

The “Guardian 6600" is Lafayette's
most advanced Portable Radio for top
reception plus Direction Finding. 19
Transistors, 15 Diodes and two
Thermistors. Individually tuned ciréuits
for best performance on each band.
Adjustable RF gain control varies
sensitivity and tuning meter for direction
finding purposes. Supplied complete
with comprehensive operating manual,

SIZE: 11%” W x 10%” H x 3%" D.
Shipping weight 6lbs.

“OXFORD”

RADIO CHASSIS

INSTRUMENT CASES
ENGRAVED & PRINTED PANELS
“MINI BOXES” (Aluminium)

Speaker Cases
Rack & Panels (To Order)
Stainless Steel Work (To Order)

Wardrope and Carrcll
Fabrications Pty. Ltd.
Box 330 Caringbah 2229

Phone 525 5222

= FERGUSON =

Manufacturers of: Electrical/
electronic equipment, wound
components and  lighting
control equipment,

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS
PTY.LTD.
HEAD OFFICE
331 High St_, Chatswood. 2067
P.O. Box 301,
Chatswood, NSW, Australia 2067

Phone: 02-407-0261

L AFAYETTE

ELECTRONICS

div. of Electron Tube Distributors P/L
94 St. KILDA RD., ST. KILDA,
VIC. 3182 Phone 94-6036

Also available from
RADIO HOUSE PTY LTD,
306 Pitt Street, and 760 George Street,
Sydney, N.S.W.

DICK SMITH ELECTRONICS CENTRE,
160 Pacific Hwy, Gore Hill, N.S.W.

Japan'sLeading
Manufacturer
SanKen
o Hybrid Circuits
o Power Transistors
o Rectifier Diodes
e H.V. Diodes

o Fast Recovery Diodes
o G.P. Diodes

AUTOTRONICSPTY LTD
P.O. Box 71, Engadine, 2233

RADIO ELECTRONICS
BARGAIN CENTRE
390 Bridge Road, Richmond, Vic.
42-5174

Please allow for postage & packing

when ordering by mail
;P/enty of BARGAINS for the:

Radio Amateur or the Hobbyist.

15 kHz CRYSTAL FILTERS 10.7 MHz

M.E.W. $56 each P&P 75¢c

2N3055 TRANSISTORS $1 each

58 ohm COAX CABLE 100 yd Rolls,

1/8'* diam. $12 roll P&P $1.75

62 ohm COAX CABLE %’ diam. 45¢c

yd, 50c metre.

DOW KEY COAXIAL RELAYS 48 volt

D.C. operation $15 P&P 75c.

3 “N” TYPE CONNECTORS to suit

above $6

SPLIT STATOR CAPACITORS with

screwdriver slot drive, 9 pF, 17 pF or

25 pF. Brand new Eddystone type $3

each P&P 75¢

3ft TWIN CABLE AUDIO LEADS with

3.5 mm plug fitted 10 for $2 P&P

30c.

2” SQUARE FACE 0-1 mA METERS
calibrated 0-60 $3 P&P 75¢

THIS MONTH'S SPECIAL

NEW 10 transistor AM/FM circuit
boards suitable for modification to
FM tuner $2.75 each or 3 for $7.
Thousands of transistors, radios and
circuit boards. Many to choose from,
AM, AM/FM, etc.

NEW 4 TRACK STEREO CARTRIDGE
PLAYERS. 5 watts output 12V D.C.
operation. In sealed carton. $15. P&P
$2.50.
“CAPITOL” 8 TRACK RECORDING,
CARTRIDGES $2 each or 3 for
$5.25.
‘*B.A.S.F.'* €90 CRO2
CHROMDIOXIDE CASSETTES $3
each P&P 30c
6ft 240V AC POWER CORDS with
moulded 3 pin plug 75¢ each or 10
for $6.50
STEREO TONE ARMS complete with
ceramic cartridge $5.90 each P&P
30c.
EDGEWISE 0-1 mA METERS 2%" x %'’
face 3'' deep calibrated 0-5 $3 P&P
75¢
PANEL METERS 57/8" x 4%" face
with 0-1 mA movement. Various
scales on meters {gas analyser, etc) $5,
P&P 75¢
NEW QQEO 6/40 CERAMIC VALVE
SOCKETS $2 P&P 40c.
MORSE CODE PRACTICE KEYS $1.50
P&P 30c
BATTERY ELIMINATORS to suit
transistor radios and cassette
recorders AC-DC 6 voit 300 mA.
PS6300 $7.50 P&P 75¢
SPEAKER CABLE, colour codes twin
flex 20c yd.
CAR RADIO ANTENNA, 5 section lock
down $2.50 each P&P 75¢c
CAR EXTENSION SPEAKER
CONTROLS. Use both speakers
together or separately. $1.50 P&P
30c.
JACKSON SLOW MOTION DRIVES

6:1 ratio $2.30 P&P 30c.

40)

MAIL ORDERS WELCOMED.
Please allow pack and post items
listed on this page, if further
information required send a
stamped S.A.E. for immediate reply

tom the above address. o
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SUB WOOFERS

There is a growing trend towards the use of sub-woofers
to augment the very low end of the audio spectrum.

Because low bass is essentially non-directional only one
speaker enclosure is required. This is connected to the
existing system via its own amplifier and active crossover
network together with circuitry which actively sums the
bass output from the normal two stereo channels.

Our editor reminds us that Electronics Today
International published full constructional details of
precisely such a system way back in December 1971. He
says that it was not then a popular project despite its
extraordinary effectiveness ~ it may have been ahead of its
time.

MOVING COIL CARTRIDGES

Most hi-fi enthusiasts have mixed feelings about moving
coil cartridges. Some claim that they outperform all other
types. But the general feeling has been that their inherently
low output and corresponding tendency to pick up hum
and other forms of noise outweighs any possible
advantages.

Now however several amplifier manufacturers have
included very high sensitivity inputs to cater for the
inherently low output movirig coil cartridges. Sony and
Yamaha have included such inputs on their latest products
and Dynaco’s new PAT-5 kitset amplifier can be
alternatively wired to provide the required 6 dB or so more
gain.

Current manufacturers of moving coil cartridges include
Ortofon, Supex, Fidelity Research and Denon.

REEL TO REEL RECORDER
USES DOLBY AT ALL SPEEDS
Dolby noise reduction circuitry has become a standard
feature on almost all high performance cassette recorders.
However Dolby have until recently refused to grant
licences to allow their circuitry to be incorporated in
reel-to-reel machines capable of running at 15 inches per
second. Even Revox were we understand unable to
persuade Dolby to relax their attitude. ’
Tandberg must be more persuasive or something for the
company has just released their new model 10XD
semi-professional . machine which incorporates Dolby
circuitry usable at all tape speeds including 15 ips.
Tandberg’s 10XD machine accepts 10%'’ NAB centred
spools. It has three motors and four heads and incorporates
most of the features of previous Tandberg machines
including remote control. An additional feature though is
an external control device which enables tape speed to be
varied over a small range (i.e. between the major steps).

|

;

{

i@

NEW AKAI EQUIPMENT

This model 1020 DB Am/Fm receiver is part of AKAl’s extensive
new range of equipment.

AKAI Australia have just released details of a wide range
of new equipment.

The range includes eight new AM/FM receivers varying in
price from $320 to $945. Several of the models are of
particular technical interest in that they incorporate Dolby
noise reduction circuitry anticipating the probable use of
Dolbized FM radio transmissions.

Also in the new range is a medium-low priced turntable
Model AP 001 (without cartridge) AP 002 {with cartridge)
which features an interesting non-mechanical auto-stop
mechanism. The belt drive machine is equipped with an oil
damped tone arm lifting mechanism.

HI-FI AT LOWER COST

An Australian hi-fi equipment manufacturer has
developed a speaker system which employs many features
normally only available in more expensive units.

Researched and developed by acoustic engineers of the
components division of Plessey Australia Pty. Ltd., the
company’s C12PW Woofer incorporates a roll surround,
CFL cone, heavy duty magnetic assembly and an epoxy
voice coil with aluminium former.

Combining high compliance and high efficiency with
adequate power handling capabilities, the speaker is ideally
suited for use in fully sealed enclosures. Coupled with the
roll surround, the sealed system creates an air cushion
which supports the speaker cone, enriching the quality of
bass reproduction, according to Plessey.

Based on this concept, Plessey have developed a
four-way/four-speaker system designated the PE 1200.

A departure from the traditional range of Plessey
loudspeakers, the C12PW and the PE 1200 are the results of
increasing interest in the field of high-fidelity systems for
home entertainment.

With a fundamental resonance of 30 Hz and a conservative
power handling capacity of 30 watts rms, Plessey claims
that the locally produced speaker compares more than
favourably in quality and performance with its imported
competitors,
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5% OFF ON ORDERS OVER $50.00
10% OFF ON ORDERS OVER $100.00

15% OFF ON ORDERS OVER $250.00 JANUARY SPEC'ALS

TTL DIGITAL MEMORIES CLOCK CHIPS
7451 .7 74154 125 7447  BCD to 7 seg. decoder drvr. $ .69 2102 $2.65 531 $3.95
7400 § .14 7453 .17 74155 1.07 7483 4 bit binary full adder .59 2102-1 275 5312 2.95
7401 .16 7454 .17 74156 1.07 7490 Decade counter .45 2102-2 2.75 5314 3.95
;xg :: ;x‘: 13; ;:::; 1';2 74151 8 channel multiplexer .59 82523 3.25 5316 4.15
. . . 74153  Dual 4 input multiplexer 79 F93410
7404 19 7465 .35 74160 1.39 74180  Parity ge:erator d?ecker .79 256 bit RAM 2.19 SCOQSLCULATOR c“s': 659
;::2 ;‘; ;:;(2) ;g ;‘::2; ::g 74193  Binary up/down counter 99
i ’ 3 9602  Dual one shot 69 8038 FUNCTION GENERATOR
;:00; :53 ;:;: ;: ;4163 g3 75C00 Quad 2 input NAND gate (CMOS) 2 Voltage controlled oscillator — sine, square, triangular
! K 4164 1.59 A 2
7409 .19 7475 57 74165 159 output. 16 pin DIP with data ................. $3.95
7410 .16 7476 .39 74166 1.49 LINEAR 7001 CLOCK CHIP
7411 .25 7483 .79 74170 2.30 301 Hi perf op amp mDIP .25 t, 12-24 hr. alarm, timer and date circuits — with
7413 .55 7485 110 74173 1.49 339 Quad comparator DIP 1.29 E—————— ) &1 $6.95
7416 .35 7486 .40 74174 1.62 320T 5V neg. V reg. 5V 1.39
7417 35 7489 248 74175 139 320T 12V neg. V reg. 12v 1.39 DVM CHIP 42 DIGIT
7420 .16 7490 .39 74176 .89 340T 12V neg. V reg. 5V 1.39 MM5330 — P channel device provides all logic for 42 digit
7422 .26 7491 .97 74177 .84 340T 15V pos. V reg. 15v 1.39 volt meter. 16 pin DIP with data ............ $14.93

7423 .29 7492 .71 74180 90
7425 .27 7493 .60 74181 2.98

7426 .26 7494 94 74182 .79
7427 .29 7495 79 74184 229 Data sheets on request. With order add

7430 .20 749% .79 74185 2.29 $.30 for items less than $1.00 ea.

N e e PULTRON V.I.P. QUARTZ REGULATED
7438 35 74107 .40 74191 1.35 LED WATCH

7440 17 7411 42 74192 1.25
7441 .98 74122 45 74193 1.19
7442 .77 74123 .85 74194 1.25

7443 .87 74125 .54 74195 .89 MEN’s 5 function — hours, minutes, month, LINEAR CIRCUITS

7444 87 74126 63 741% 1.25 day and seconds. 300  Pos V Reg (super 723) TO-5  $ .71
7445 .89 74141 1.04 74197 .89 Latest slim-line design (prox. %" thick) 301 Hi Pert Op Amp mDIP TO-5 2]
7446 .93 74145 1.04 74198 1.79 Four year calendar — requires setting only 302 volt follower TO-5 .53
7447 .89 74150 97 74199 179 on February 29th. 304  Neg V Reg TO-5 80
7448 1.04 74151 .79 74200 5.90 305  Pos V Reg TO-5 7

One year warranty against all defects in

07  Op AMP (super 741) mDIP TO-5 .26
material and workmanship.

7450 .17 74153 .99 308 Mciro Pwr Op Amp mDIP TO-5 .89

Built-in phototransistor adjusts intensity of 309K SV 1A regulator TO-3 135
LOW POWER TTL displ p 310 V Follower Op Amp mD1P 1.07
isplay. . " 31 Hi perf V Comp mDIP TO-5 .95
74000 $ .25 7451 $.29 75190 $1.49 Gold tone — with adjustable mesh strap. 319 Hi Speed Dual Comp DIP 113
7402 .25 74ES5 .33 791 145 320 Neg Reg 5.2, 12,15 TO-3 119
7403 25 771 25 74193 169 322 Precision Timer DIP 170
7404 25 7472 .39 7495 1.69 324 Quad Op Amp DIP 152
Ja06 .25 THL73 .49 7498 279 s 99. 5 O 339  Quad Comparator DIP 1.58
7400 .25 7474 49 74164 279 B 340K Pos V reg (5V. 6V, 8V, 12V,
7820 33 778 79 74Li6S 279 +$1.50 Shipping 15V, 18V, 24V) TO-3 169
7430 33 TN8S IS . DR 340T  Pos V reg (5V, 6V, 8V, 12V,
742 149 7a86 69 & Handling W 15V, 18V, 24V) TO-220 1.49
o, t p 372 AF-IF Strip detector DIP 2.93
Usual 2‘0 /"l!)'scoun' 373 AM/FM/SSB Strip DIP 53
es 376 Pos V Reg mDIP 2.42
HIGH SPEED TTL ppil 77 2w Steres amp DIP 16
74H00 § .25 74H21 $ .25 T4HSS $ .25 380 2w Audio Amp DIP 113
74HO1 25 74H2Z .25 74He0 .25 380-8 6w Audio Amp mDIP 1.52
74HO4 .25 74H30 .25 73H61 25 38 Lo No!se Dual preamp DIP 152
74HOB .25 74HI0 25 74H62 .25 LED's 382 Lo Noise Dual preamp DIP 7
7AHI0 .25 73H0 25 TAHT2 39 MYIOB  Red TO 18 s 22 MEMORIES 50 Prec V Reg DIP (89
E : : 555  Timer mDIP 89
7AHIL 25 T4H52 .25 74HTE 39 MV50  Axial leads K : )
74420 25 T4HSI 25 TaHT6 49 MV5020  jumbo Vis. Red 101 256 bit RAM MOS $ 1.50 ;:A ‘:h“‘ 555 ‘k':‘d!{ DIP i ;:Z
(Red Dome) 2 1103 1024 bit RAM MO5 3.95 4 — °‘k b 00P g
5 1702A 2048 bit static PROM 562 hase Loc Loop DIP 2.48
8000 SERIES lumbo Vis. Red %5  Phase Locked Loop DIP TO-5  2.38
{Clear Dome) 22 UV eras. 17.95 566 ¥ ion G. P TO-
_ o o ic RAM 4.25 unction Gen mD 5 225
8091 § .53 8214 $149 8811 § .59 ME4 Infra red diff. dome 54 21022 1024 bit static po L e =
8092 .53 8220 149 8812 .89 MAN1  Red 7 seg. .270" 219 5203 2048 bit UV eras PROM 17.95 A Yo
N perational AMP TO-5 or DIP 26
8095 125 8230 219 882 219 MAN2  Red alpha num 32" 4.39 5260 1024 bit RAM 249 710 Hi Speed Volt Comp DIP 35
8121 80 8520 116 8830 219 MAN4  Red 7 seg. .190" 195 5261 1024 bit RAM 2.69 ;i
L 3 a m Dual Difference Compar DIP 26
8123 143 8551 138 8811 219 MAN5  Green 7 seg. .270” 345 5262 2048 bit RAM 5.95 723 VReg DIP 62
8130 197 8552 219 883 .25 MAN6 6" high solid seg. 425 7489 64 bit ROM TTL 248 739  Dual Hi Peri Op Amp DIP 107
3 p Amp :
3200 233 8554 219 8880 119 MAN7  Red 7 seg. .270" 119 8223 Programmable ROM 3.69 4
8210 279 8810 9 823 579 MAN3  Red 7 seg. 127" 74200 256 bit RAM tri-state 5.90 LY [ConpiOpiAmpIniDIESO.S -
: L oY B AN3  Red 7 seg. 127 747 741 Dual Op Amp DIP or TO-5 .71
8267 2.59 - svlrrlnghl7p|ns ot ]-2 748 freq Adj 741 mDIP .35
Slow. 79§ - 1304  FM Mulpx Stereo Demod DIP  1.07
9000 SERIES MANG6 6" high spaced seg. 375 1307 FM Mulps Stereo Demod DIP 74

MCT2  Opto-iso transistor 8

9002 § 35 9309 $.79 %01 CALCULATOR & 1458 Dual Comp Op Amp mDIP 62

Elg U G N SiacKiclons 11 Dot MY Comp D 170
MULTIPLE DISPLAYS 5001 12 DIG 4 funct fix dec $2.49 oo Ql:l:d Amplitier Y s
o A 5002 Same as 5001 exc E
NSN33 ‘li:l‘gg ‘:"2 red led 12 pin - biry power 279 ::i: S:.r‘:”Mecr:"S:n:(As{l:l DIP ‘.;;
c o 5005 12 DIG 4 fuct w/mem 2.99 IS b
MOS S016A 56 4050A HP45082 5 digit .11 led magn. lens ATl o T e R 8854 9 DIG Led Cath Drvr DIP 2.25
J000A $ .26 0i7A 119 4066A 7405 com. cath 3.49 g - 75150  Dual Line Driver DIP 175
3 5 d e MM5736 18 pin 6 DIG 4 funct 4.45 "
1001A .25 4020A 1.49 J06BA 44 HP5082 4 digit .11 LED magn. MMSE738 B DIG § funct K & mem 535 75451  Dual Perepheral Driver mDIP 35
0024 5 40214 139 069A 34 7414 lens comm, cath. 3:25 MMS739 9 DIG 4 funct (btry sur) o35 75452 Dual Peripheral Driver mDIP .35
4006A 135 40224 110 4071A .26 FNA37 9 digit 7 seg led RH MMS311 28 pin BCD 6 dig mux 45 75453 (351) Dual Periph Driver mDIP 35
2007A .26 4023A .25 4072A .35 dec clr. magn. lens. 4.95 MMS32 20 :i" e BCSD - 75491  Quad Seq Driver for LED DIP .71
1008A 179 4024A 89  4073A .39 SP-425-09 9 :‘h?‘ﬂ‘ .:SMi:\heoM"(t)‘llsr/('l(s!| 4 dig mux 3.95 75492  Hex Digit driver DIP 80
J009A .57 J025A .25 A075A 39 infered : MM5313 28 pin 1 pps BCD
J010A 53 40274 59 407BA .39 180JVDC,7{seg) ki) 6 dig mun o
011A .29 4028A .98 4081A .26 MMS314 24 pin 6 dig mux 445
40124 .25 40304 .44 40824 .35 MM3316 40 pin alarm 4 dig 5.39
40134 .45 4035A 127 4528A 160 SHIFT REGISTERS
40144 149 30424 147 3585A 210 . .
10154 1.949  4049A 59 MM5013 1024 bit accum. dynamic
mDIP $1.75 X . i . .
MM5016  500/512 bit dynamic mDIP  1.59 The prices as listed are in Au?trallan dollars. ‘Sem_i back cheque with order. If
74C00 $ .22 74C74 S1.04 74C162 $2.93 $L5-4025 QUAD 25 bit 1.9 international postal money order is used send receipt with order. Shipment will be made

7402 .26 74C76 134 73C163 260
74C04 .44 74C107 113 74CI64 266
74C08 .68 7T4CIST 261  7iC173 261
74C10 .35 74CI54 3.5 74C195 266 DTL
74C20 35 74CI57 176 B0C95 135

via air mail — postage paid — within three days from receipt. Minimum order — $5.00.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708/ MONTEREY, CA. 93940 USA

930§ .5 937 a5 949
74Ca2 161 74C160 248  80C97 113 2
932 15 943 A5 962 PHONE (408) 659-3171
74C73 104 74C161 293 433 2 e e 55 (408)

| -
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AT LAST !

THIRTY FIVE SIMPLE PROJECTS IN ONE GREAT VOLUME!
PLUS A COMPLETE BEGINNER’S
GUIDE TO PROJECT
CONSTRUCTION.

ON SALE NOW AT ALL NEWSAGENTS OR DIRECT FROM ELECTRONICS TODAY
INTERNATIONAL, 15 BOUNDARY STREET, RUSHCUTTERS BAY, NSW 2011. $2.00.

(PLUS 40c POSTAGE)
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READERS’ LETTERS

We make no charge for replying to readers’ letters, however readers

Queries concerning projects can only be answered if the queries relate
to the project as published. We cannot assist readers who have modified
or wish to modify a project in any way, nor those who have used com-
ponents other than those specified. ;

TELEPHONE QUERIES
We regret that we cannot answer readers’ queries by telephone.

BACK ISSUES

Our subscripticns dept can supply most back issues of ETI for the
twelve months preceding the date of this current issue. Some earlier
issues are also available.

The price of back copies is currently 75 cents, plus 40 cents postage and
packing. Please address orders to Subscriptions Dept, Electronics Today,
15 Boundary St, Rushcutters Bay, NSW 2011,

PHOTOSTATS

Photostats of any article ever published in ETI can be obtained from
our subscription dept (address above). The price is currently 45 cents
per page including postage,

CONTRIBUTORS

Material is accepted from time to time from outside contributors. Pay-
ment is based on quality and is paid 30 days after the date of pub-
lication. Constructional projects will be considered for publication but
the standard of design must be to fully professional level. All material
must be typed using double spacing and wide margins. Drawings, circuit
diagrams etc need not be to professional standards as they will be re-
drawn by our staff. It is advisable to contact the Editor before sub-
mitting copy.

A large stamped addressed envelope must be included if unsolicited
material is required to be returned.

ADVERTISING QUERIES
Queries concerning goous advertised in ET| should be addressed directly
to the advertiser — not to ourselves.

NEWS DIGEST

News Digest items are published free of charge. Manufacturers and
importers should send material at least four weeks before the date of
publication. Photographs should be of high contrast and preferably at
least 100 by 150 mm:. Press releases must be of a factual nature — these
pages are not free advertising. The Editor reserves the right to acceptor
reject material at his discretion. Preference will be given to components
and equipment of an essentially practical nature.

BINDERS

Binders to hold 12 issues of ETI are available from our subscription

dept (address above). Price is $4.50 (plus 80 cents postage NSW & ACT —
or $1.50 all other States)

COPYRIGHT
The contents of Electronics Today International and associated pub-
lications is fully protected by international copyright under the terms
of the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit _
diagrams and printed circuit boards reproduced in our various publications:
Although any form of reproduction is technically a breach of copy-
right, in practice we are not concerned about private individuals con-
structing one or more projects for their own private use, nor by pop
groups (for example)} constructing one or more items for use in con-
nection with their performances.

Commercial organisations should note however that no project or part
project described in Electronics Today International or associated
publications may be offered for sale, or sold, in substantially or fully
assembled form, unless a licence has been specifically obtained so to do
from the publishers, Modern Magazines {(Holdings) Ltd.

o

must enclose a foolscap-size stamped addressed envelope if a reply is required.



