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307 KNOCKS OFF
ALLCOMPETITION

scientiFic Hm 307 winner of
WISITEX ’81 First Prize and still the only
portable scope with a single touch
component tester.

M=

Capacitor 33 uf Transistor £-C Transistor B-E B 1 uF +68 ohms
Specifications :
* Bandwidth (-3 db): 10 MHz
(-6 db): 15 MHz

* Fast 35nS risetime

* Sensitivity : 5mV—20V/cm

* Auto or variable trigger upto 30 MHz

* Built-in component tester

* Excellent layout for quick troubleshooting
* Lightweight, only 4.5 kg

FLASH 82.8

some products are so good that you
don’t have to boast about them

scientiFic

SCIENTIFIC SALES

5 INDORE 452 00
Telex: 0735-267 Customer Services at: Bombay
Bangalore, Calcutta, Delhi; Hyderabad, Madras.
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NOW
THE LATEST BOOKS-KITS
ARE AVAILABLE WITH US
DATA BOOKS :
Em“mins TE){AS‘J'::S‘:"EUMENYS
SEMICONDUCTORS @

FAIRCHILD
TR

INTERSIL

ZILOG - ‘GE' - ANALOG DEVICES SIEMENS - INTEL
SGS. ATES SILICONIX - TELEDYNE COOK BOOKS
OSAORNE BOOKS SYBEX BOOKS - TAB BOOKS
SAMS BOOKS - TOWERS BOOKS AND APPLE
COMPUTER BOOKS

PLEASE WRITE FOR DETAILS
ELTEK
BOOKS-N-KITS

6, RITCHIE STREET, 1ST FLOOR,
MOUNT ROAD, MADRAS-600 002

We also stock ELEKTOR INDIA kits & back issues.

How electronics can be
childs play
for your son!

Do-it-yourself kits

Jeting s are designed to It your chid ick v th bosics of
elecironics while he builds o number of inferesting an
engrossing projects. And ot Rs. 125/- it's the
best way fo introduce him to the electronics

"

Jotking; 350, Lominglon Rood,
ing £l

Phone:357101. Jetki . Ld.: 3830

Potaudi House, Daryogoni, New Delhi - 110002. Phone

2 St Laigon . By
Phone 350041 India's entre.

Fata Cine, Conmavgi Floce: ew Det 110001 hone 352111

APPROVED IN ELECTRONIC CLASSES OF SECONDARY SCHOOLS.




Manufactured by:

Neotroniks Pvt. Ltd.

68, Hadapsar Industrial Estate, Pune 411 013.
Phone: 70428, Gram: ELCIAR

Wire Wound Resistors—
Varnish/Silicone Coated:

For Electronic instruments, Professional equipments,
Power supplies, Audio amplifiers, Cassette decks,
Radios, TVs and Fan regulators.

Non Inductive Power Resistors:

For Thyristor drives, Control panels, Induction heating
fumaces and for test loading of Audio equipments.
Adjustable Resistors/Precision Wire
Wound Resistors:

Available against specific requirement.

301 Rewa Chambers New Marine Lines
Bombay 400 020 Phone: 256076.

INTIMATE FRIENDS OF
AN ELECTRONIC ENGINEER

ADHESIVE
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A few months ago ‘ELECTRONICS &
COMPUTING’, a leading UK monthly
in electronics put APLAB'S 3337
Oscilloscope on its cover and made it
a lead story.

Three page Technical Feature covering
report on its performance by an
independent agency was exactly as
expected - very very complimentary*

Being on the forefront is not new for

| APLAB. Our esteemed customers here

have always put us there. But to be

| on the cover in England is what would

make all INDIANS proud. We thought
we should tell you, specially since it
is the very first Indian Electronic
Product to become a cover story in
U.K

(*For getting a complimentary copy of the

three page Review Article by Mr. David
Green, just drop us a line).

Applied Electronics
Limited

Aplab House, A-56 Wagle Industrial Estate,
Thane 400 604 Phone : 591861 (3 lines)
Telex :011-71979 APEL IN

LEADERSHIP THRU’ TECHNOLOGY

APLAB/B4
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MUCTIMETER

Tm-#80

is the only feature
we don’t offer

The Motwane 4% Digit Multimeters DM-450
and 451 are as good as the best in the world.
Developed in our inhouse R & D laboratory,
these DMMs compare in terms of reliability.
efficiency. performance, quality of design and
manufacture; or simplicity in operation—with
the Prime. The Motwane DM-450/ 451 offera
host of features. the most outstanding of
which are:
B True R.M.S. volt and current measurements
over awide frequency range (Model DM-450).
®10 microvolt resolution on AC and DC
mimposing accuracy—Basic of 0.03% of read-
ing + 1 digit and low Tempco
®B.C.D. output for systems capability.
BFull protection againstinadvertent overioad.
®Sieek plastic casing for the most effective
sealing, longer lasting good looks,making the
instruments practically unbreakable.
BQuslity that's exclusive, at a price that's Not.
These 4% digit. S function, 27 ranges DMMs
measure upto 1000V on AC and DC, 2 Amps
on AC and DC and 20 Megohm. With careful
component selection, sophisticated L.S.I. tech-
nology and ultra precision resistors, they
guarantee excelient long term stability. quick
response time and greatest reliability.
Since instruments of this kind are most often
used as a secondary standard, recalibration
intervals are longer. These DMMs naturally
include automatic polarity and zero, Hi Lo
©ohms, have only two terminals and are human
engineered for the simplest, yet most efficient
operation.

Anticipating your future need to buid a

system around these instruments, also avai-

lable are the following optional accessories:

mDigital limit comparator for go-no-go checks.

sDigital printer for hard copy

mA simple quick mate jig for speedy QC
tests.

The DM-450and 451 performbetter because

they are built better. We had you in min

when we designed them.

For further details write to:

THE MOTWANE MANUFACTURING

COMPANY PVT. LTD., at Gyan Baug,

'WANE Nasik Road 422 101_Tel.: 86297/
86084 Telex: 752-

Grams: MOTWANE or Gyan Ghar, Plot 434 A, 14th

Road, Khar, Bombay-400 052.Grams: MOTESTEM.

ereand

9Please send iterature and auotation

Name

Designation

Company_ P

Address

TelaphoRetesss Nalexarabis Seol i
L

SELL ADSMMC.12.84
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FROM BLOCK
SCHEMATIC
TO PERFECT
PCBDE&GN

> a!nm\\
/ \\

OUR SERVICES:
CIRCUIT DIAGRAM TO LAYOUT
LAYOUT TO ARTWORK
ARTWORK TO NEGATIVE, POSITIVE.
SOLDER MASKING, LEGEND PRINT.

<

ELECTRON

7/10, BOTAWALA BLDG., 3RD FLOOR
HORNIMAN CIRCLE, BOMBAY -400 023
PHONES: 315929, 315825
Sonika
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O.K.INDUSTRIES ., US.A.

RF 3120-115/230
RF 4120-115/230

The RF 3120-115/230 and RF 4120-1156/230

are boh longIfe high peormance fans for

anygeneral cooling purpose.

Features

® 80-105CFMairmovement.

® 470" (119.5mm) square x 1 51" (38,5mm)

FANS

Outstanding Performance,

e Standord (high) speed fans have an
extremely high airfiow compared o ofher
fans of identical dimensions.

© Lowspeedoffers ufra low noise and
Iow-iea flux fype design.

© Algluminium die-cas.

® The fans can be mounted on et

thickness.
Exralongfe.

ordischargeside.
o Impedance Profection
© Nodamagewil occurtothe wiing evenif

S

(158"

0°F)
< W senvice ife 10,000 hours af 70°C
P,

Wide Range of Operating Conitions,
 Highest quality insulating materials.
o Lowwindingtempert

® Highoutputtorque.

© Highest grade sieeve bearin APPLICATION
* Wige termperatue ange - 30°C1o 70C
Cartrotesn . Ecmomeys (CPM.Peripheral & Terminal
quipmen?)

oC z
o Bxremelylownose level

® £S5 Electronic Switch Systern),

® Data communicationsferminal
equipment

o Office! Mochiner. Applances & Copyng
Machines

conTACT
BALAJI ENGINEERING CO.
195, Brigade Road

Bangalore-560 001

Phone : 52411

Macintyre Road,

BRANCH
BALAJI ENTERPRISES,

B-15, Prashanth Apartments,

Secunderabad-500 003. Phone : 77430

o Mesausing etumenh
© Numerical control (NC) untts

Air-conditioning & hedting apporatus.

sSulCHERA

PROFESSIONAL
GRADE SUBMINIATURE

® Moulded In Terminals

© Double Ball Detent
Mechanism

Compact Size And
Rugged Construction
Adjustable Stop

Silver Contacts

Totally Enclosed

Rated For 2A —125 V AC
Available In

Single Pole — 8 Positions
Double Pole — 4 Positions
Four Pole — 2 Positions
For More Information, Contact:
SWITCHCRAFT

54/56, Crescent Mansion,
Gamdevi Road, Bombay-400 007
Phone: 357635

We Also Manufacture
Miniature

Toggle Switches

Dealers To Be Appointed

Padhye Arts
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*GO0OD NEWS FOR P ENTHUSIASTS
ASSEMBLE YOUR OWN 8085A BASED JiP KIT* |

FEATURES:
* Double side Glass Epoxy Board
* All Components provided

| * Memory Available 1K RAM 4K ROM

* Provision for Expansion RAM to 4K ROM to 16K
* 28 + 4 User Defined keys

* 8253 TIMER

* TWO 1/0 Ports

* ADDRESS & DATA BUS Available for Expansion
* Complete Software & Users Manual Provided

* Fully supported by Circuit Diagram Literature.
* High Intensity 6 Digit LED Display

* RS232C Serial Communication

RUSH YOUR ORDERS TO:

M/S. GEETA ELECTRONICS,
2nd Floor, Avenue Road,
BANGALORE-560 002.

Phone: 705083, 27855.




WE OFFER FROM STOCK

L.C."s : T1L. cmos, Mos, LS,
Microproccessor. Micro computer etc.

Zener Diodes : 400 Mw & 1 Watt
LED’S : Red, Green, Yellow in

5mm and 3mm dia

IC Sockets : smvk & Memorex make
Trimpots :

Multiturn Bourn’s, VRN & Beckman make
Single Turn cermets :

EC as well as imported

Floppy Discs :

8 as well as mini floppy of memorex,

& dyson make
Write to

Z9DIAT
=™ ELECTRONICS
CORPORATION

Pushpdant Niwas 3rd Floor, 3, Chunam Lane, Dr. D. Bhadkamkar
'Mard:  Bombay-400 007. Phone : 5137225, 5135845

Pl R 0 CoTRe e e
r Two New Numbers 1

to Remember !

Works effectively
on single/dout
sided PC Boards.

Powerful vacuum
suction.

® Low recoil action.
Scientific announces two new additions to its trusted and
time-proven range of HM Series Oscilloscopes: HM 203
and HM 204 Dual Trace 20 MHz Oscilloscopes. These sleek
new low-line portables incorporate the latest in
international product design and features: a 140 mm
rectangular flat-face CRT with illuminated internal
graticule, 8 x 10 cm display, high 2 mV sensitivity and 20
MHz bandwidth, HF triggering up to 50 MHz, single touch
component tester, sweep delay, and many more features
never before available in this price range

So remember HM 203 and HM 204, when you order an
oscilloscope next. You will be glad you did.

2 =r=e the affordable
MIFI: portables !

Manufactured by

SCIENTIFIC MES-TECHNIK PVT. LTD.
Formerly known as: SCIENTIFIC INSTRUMENTS (INDORE) PVT. LTD.
4, Pologround, Industrial Estate, Indore 452 003

Telephone: 31777, 31778; Cable: SCOPE, Telex: 0735-267

Dependable
performance

Assured results.

® Every stroke
self cleaning

e Replacable tip.

LARGEST
SELLING

Internationally
Accepted

s Unmatched
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Customer Services at : INDUSTRIAL RADIO HOUSE

E 12, Gandhi Bhavan, First Floor, Chunam Lane.
, Calcutta, Delhi, Hyderabad, Madras. 3 .
(ErPmEEY ongan s e i e e el Off. Dr. Bhadkamkar Marg, Mumbai - 400 007

Phone : 38 21 04
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VU METERS

FOR EVERY APPLICATION

l] ;_T.:

E

w 8 3 g
29 3
1,0 s
i 111y,
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e

STOCKISTS

Western Region : Southem Region Northern Region :
Precious Electronics Corporation. Precious Electronics Corporation. Tantia Electronics Co.
Chhotani Building, 52-C, Proctor Road, 9, Athipattan Street, Mount Road, 422, Lajpat Rai Market,

Grant Road (East), Bombay - 400 007 Madras - 600 002. Phone : 842718 Chandani Chowk, Delhi - 110 006
Phones : 367459, 369478 Manufactured by Phones : 238612, 233856

Padma Pvt. Ltd., Tamil Nadu

{ Tonon V e )

MEASUREMENTS
MADE EASY

Coil Precision SR A
Winding Wire Wound i e m"
Machines Potentiometers 5

TERMINAL provided sliminate

Contact Manufacturers CR 7 is the only instrument in India cc
PATEL'S 0.1 pf/uH/m ‘ohm (ie. 0.0001 ohm) to
ANALOG & DIGITAL MEASUREMENT CO. PVT. LTD. VasaVl Electronics
A-6, Functional Electronic Estate, (Marketing division) :
Bhosari Industrial Area, 630, Alkarim Trade Centre, Ranigunj ™ /0002
Poona 411026 (INDIA) Phone : 83324 SECUNDERABAD-500 003. gms: VELSCOPE
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Looking in our tea cups, we did
not feel like starting the new year
wit

tea leaves. . .

housewife will have a
microprocessor-controlled

schd Els s bt dscided to,
wait and see how last year's tea-leaf
patterns in this respect will fare.

So, what would we like to muse
over? Well, the first point is the
state of technological development.
This is still accelerating at an
increasing rate: the super-chip of
today is the standard chip of tomor-
row. We regularly receive letters
with cries for help like: "Help! I
stopped my subscription two years
ago, but because of withdrawal
symptoms I have recently recom-
menced it. But I don't understand
the circuits any more!. . "

If we give free rein to our gaze into
the future, we must assume that
intelligent machines, farreaching
miniaturization, and affordable
prices will become the norm.

The second point i e will we
ind emelves in 19687 One ting 38
certain: new devices and equip-
ment no longer ammaze us. The

2.20 elektor india february 1985

oven which automati-
cally weighs the food and sets the
appropriate temperature. All she
has to do is to indicate that she is
putting in a chicken and the oven
does the rest. Or does it? The first
time the oven is being used, you
hear cries from the kitchen "Why
is that stupid thing not working? It
is program three. . .chicken.

well then, why don't you start? Oh,
the door was not closed properly.
Sorry!” Click.

So, we are no longer overwhelmed
with wonder, but we do remain
critical. If a ‘stupid thing’ does not
do what we expect it to do, it's no
fun any longer.

Utensils and crazes

When something is new and not
too expensive, it sells. With some
Iuck (and a lot of publicity) it may
become a craze. Or a fashion. Or a
normal utensil for everyday use.

What's the difference?

Why were newton's marbles, the
hula hoop, and the rubik cube
crazes? Why were the charleston,
the mini skirt, and aluminium lug-
gage racks in fashion? Why are
telephones, automatic washing
machines, and zips utensils? The
difference appears to lie in the
user-friendliness. Utensils are just,
well, handy. They make it possible
to do something you wanted to do
in an easy manner. They have a
purpose, they meet a need. Crazes
and fashions are, initially, exciting,
but after a while the novelty wears
off — and all of a sudden they are
no longer useful, or user-friendly;
just plain dull.

Which brings us to the home com-
puter. Craze or utensil? As they are
now, we would say: craze. They are
affordable, exciting — even addic-
tive. If you manage to work with
them you continue doing so.
Sometimes until two or three in the
morning. But why? And here's the
crux of the matter. Because those




‘stupid things’ do not understand —
and therefore don't do — what you
want. They are not user-friendly.
And that's why most computer
owners get fed up with their
machines. The standard games are
boring and the ‘family memory"
was far more accessible when it
was contained in the telephone
book. Home pmgrammmg is not so
hot either. Sof

In nine out of ten cases, the com-
puter is put away in a cupboard.
Nice when you have visitors, but
for the rest. .. In the remaining
one case, some interest remains.
Elektor readers are prominent
here. They want more. For them the
computer is a hobby, not a utensil.
For that, it is not yet sufficiently
user-friendly.

The future

Back to the tea leaves. What can
we expect? Which crazes will
come and go? What utensils will
come and become ‘normal’?

As we said, the cheap home com-
puter appears to have all the
hallmarks of a craze. The new MSX
sets promise to become one hell of
a craze: they are almost ‘real, there
are promises of much software, and
they are not too expensive.

But. . .userfriendly? No, not really.
Do they meet a real need? No, not
really.

What about that pocket-diary-in-a-
wristwatch recently launched by
Seiko? There is some doubt here.
An ‘old-fashioned’ diary is cheap
and convenient, and you can enter
or alter information in it without
first having to read the operating
instructions. And yet, a watch is
always with you, while a diary may
accidentally be left at home.

What are our real needs; in what

direction should we look for future
utensils? Let’s see:
B Peace and quiet. A noise
eradicator would be very
desirable. Built into your easy chair,
or at the head-end of your bed.
Technically, it is quite feasible, but
as yet very expensive.
B Communication, but selective.
This is a wide field, but to name
one aspect that is definitely
technically possible: a new British
Telecom telephone service. John
indicates on his phone that he
‘would like to speak to his brother.
All subscribers indicate when they
don't want to be disturbed; for
instance, by a switch on their
phone. On the first occasion both
John and his brother are free and
available, the computer makes the
connection.
B Information. Assuming that
you're interested in international
news, chess, cartoons, and
technical news, which paper do
you read? Why, your own, per-
sonalized one, of course — ordered
from a fully automated publishing
company. Each morning your very
own paper rolls from your own
printer — no sports results, no
stock exchange news, no gossip.
M Literature: books and
magazines, for relaxation or
learning. Currently, these have
many advantages: they are easy to
use, legible, and relatively cheap.
A computer screen is definitely not
an improvement! And yet, the elec-
tromc system has its good points:

&

novel. When you've finished it, you
call for a new ‘book’ — by
telephone, of course! Now, that will
be user-friendly!
W Physical aids, for healthy as well
as for (lightly) handicapped peo-
ple. Better hearing aids, for
example, but also night glasses
(with light amplifier), which are
much more convenient and
economical than torches. Or a
muscle-enervating massage belt to
enable you to lose those pounds
during breakfast — now, that could
become a craze (and, like its cur-
rent mechanical counterpart, it
would be quite useless?)
W Elektor. What sort of articles will
we publish in E/ektor in the
1990s? Using the same criteria as
today — practice-oriented, using
modern technology, broadly deal-
ing with all aspects of electronics
— the contents are bound to be
quite different. Or are they?
‘We will publish audio
preamplifiers, but with a 32-way
input bus for those new audio
ROMs.
And we will combine those new
Mbyte memory ICs with those
ridiculously cheap A/D and D/A
converters to make a guaranteed-
reproducible echo unit.
We will make a de luxe house
telephone exchange for connection
to the normal telephone network:
this will be allowed by then.
‘We will make a ‘music searcher’
which tunes the radio (yes, that will
still exist) to a transmitter that

easily
o cheaply, e ey
be very compact — mini cassette
or mini floppy. So, what do we
need? A handy, not too expensive,
battery-operated reading book with
a clearly legible screen. Put in the
cassette and on you go with your

the music of our liking
and no advertising!

We will. . .well, we'll see... In any
case, we'll make it interesting! L]

computers of the future

It is not all that long ago that com-
puters worked only from a bunch of
punched cards which could not be
produced at home. Nowadays, com-
puters are generally operated from a
keyboard but this is still a long way
from the desired goal of voice-
actuated machines. Keyboards are
highly restrictive because they mean
that if a user wants to communicate
with a computer he or she has to
learn to write programs. As the main
uses of computers will become cen-

tred more and more on office auto-
mation, data communications, and
home work stations, it is extremely
unlikely that more than a small pro-
portion of users will be prepared to
learn how to program — and why
should they?

No, computers will have to come
into much closer contact with the
user to become a real tool of human
thought. This means that computers
have to become much cleverer than
they are.

In essence, a computer is nothing

but an array of interfacing units: at
the centre the microprocessor,
swathed in software — machine
code, compilers, assemblers,
operating systems, languages, appli-
cation programs, printers and/or
screens. This is, of course, an unfor-
tunate arrangement because any
change at the user’s end will nor-
mally affect all these peripherals, and
therefore the very design of the
computer.

Of course, even users of personal
computers now have other devices at
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their disposal for communicating
with the computer. For example, the
mouse is a small pointing device
which when rolled along a desktop
causes a pointer to move across the
screen in a corresponding direction.
Originally the mouse was operated
through a pair of wires, but modern
versions are cordless and com-
municate with the computer by infra-
red signals. The mouse is also used
to select icons, which are small
graphic representations displayed on
the screen to illustrate a computer
function.

These are but first steps towards per-
sonalization of the computer, that is,
giving the user facilities for moulding
the operations more to his own
requirements. The next steps will
probably have to wait until the 32-bit
microprocessors (such as Motorola’s
680208, Intel's 80386, Zilog’s Z8000,
or National Semiconductor’s
NS32032) and very large, i

himself that had to be done by
specialized programmers only a few
years ago.

The two important developments are,
however, the use of natural instead
of man-made language (such as
BASIC or FORTH) and graphics. The
ability to speak into a computer
instead of having to sit down at a
keyboard will increase the uses of
computers vastly. Basically, what is
required for this is an interface
between the user and the computer:
a device such as a voice-actuated
typewriter (vat) that can transcribe
speech without having to understand
it.

i
As the problems facing designers of
automatic speech recognition (ASR)
systems are enormous, large pro-
grammes, many government spon-
sored, have been initiated in Britain
(the Alvey programme, named after
John Alvey wha cheired the commit-
tee that

memories have become available in
the course of the next few years. It
is true, of course, that there are
32-bit computers on the market
already, such as Apple’s Lisa and
Maclntosh, both of which use
Motorola’s 68000 microprocessor.
Unfortunately, the 68000 has only a
16-bit bus, so to the user these com-
puters do not seem much faster than
IBM’s 16-bit PC. True 32-bit chips
with a full-size bus will enable
designers of PCs to give users much
more flexibility: they can execute
between two and three million
instructions per second, that is as
fast as many main-frame computers,
and can process software programs
more than three times as fast as the
68000.
Power requirements of these new
chips are the same as that of the
68000 although they contain three
times as many transistors. This low
wer ion, which

in 1982); in Europe (me European
Strategic Programme on Research in
— ESPRIT);

forecast and actual sales, pictures
come into their own.

Unfortunately, many companies have
been frightened by the experience of
Mindset. This Silicon Valley company
makes an IBM compatible PC that
produces high-quality graphics. After
this set had been hailed by the press
at its launch early last year, it
flopped. Although there were market
reasons for this, the main disappoint-
ment was that the idea that good
graphics would create its own market
among general business users was
wrong. None the less, most con-
sultants are forecasting that the
computer graphics industry is
heading for a huge boom, with a
growth rate of more than forty per
cent per year for the remainder of
the 1980s.

Good graphics will be possible
because PCs are becoming powerful
enough to use bit mapping, a tech-
nique in which each pixel can be
controlled individually. The most
vmpresslve PC with a bit-mapped

in the USA (Defence Advanced
Research Projects Agency —
DARPA; — Microelectronics and
Computer Technology Corporation —
MCC — the civilian counterpart of
DARPA; and Semiconductor
Research Cooperative — SRC); and
in Japan (Institute for new-
generation Computer Technology —
ICOT — and the National
Superspeed Computer Project).
Several of-the world’s big computer
companies have been working on
automatic speech recognition (ASR)
for some time. A few months ago,
IBM announced that it had produced
an experimental system with a
ninety-five per cent recognition rate
for a 5000-word business vocabulary.
There are two approaches to ASR,
of which one relies on a template
system. Templates are

po
minimizes heat problems, and the
high speed coupled with a large
memory- mean that very small but
very powerful computers can be
built. As a result, highly complex
mathematical and engineering prob-
lems can be executed by a desktop
computer and up to twenty people
can work on the same computer file
simultaneously.

Personalized computers have recently
become available in the USA from
Metaphor. These machines are
customized for groups of users, such
as accountants. Metaphor expects
users, untrained in programming, to
take it from there and write further
applications for themselves. So, here
is already an example of what can
nowadays be done by the user
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digital patterns used by a recognition
algorithm to identify words. The
other is based on pattern analysis of
the forty phonemes that make up
spoken English, and the 1600 transi-
tions possible between each adjoin-
ing pair of them

Al the signs are that by the year
2001 we will be able to emulate HAL
(but only as far as its positive
aspects!) and command computers
through natural language, because
that is, and will remain, the most
efficient and subtle, though com-
plicated, '\nstrumenl for human com-
municati

Visual represenlamm is virtually
useless to convey certain kinds of
information. But when it comes to
show the relation between, say,

screen is Apple's
Maclmush while in the business
market it is IBM’s 3270PC/G (which,
incidentally, also has a mouse).
Finally, two new printing
technologies are becoming
economically available. Up till now,
there have been three basic types of
printer: daisywheel, producing good
quality print slowly and loudly; dot
matrix, which uses a row of fine
needles shot forward by electrical
pulses to form the shape of letters
and figures and is faster but less
clear than the daisywheel; and heat
transfer, which also uses needles
but, instead of moving, these heat
up momentarily.

But the future will almost certainly
belong to laser and LCD (liquid
crystal display) printers, both of
which are fast (6. ..7 pages of Ad
per minute), noiseless, and give a
print quality where you do not notice
any dots (pixels). Printers using
these techniques are still very
expensive, although market forecasts
are that there will be a laser printer
on the market for under £1000 in
about a year's time.




Commodore cassette
interface

Commodore cassette
interface

Necessnty being the mother of invention this circ
be The ’ ity here is C

was destined to
dore’s il that the

vic 20 and C64 computers can only be used with a special cassette

baulked

by ... C
at the idea of buying a

One of our ig

when

only for his

he already had a perfectly good audio recorder. Some kindly soul
directed his outraged energy towards the nearest soldering iron and
so was born THE Commodore cassette interface by Elektor.

As in many home computers, the data out-
put by the VIC 20 and C64 via the
cassette interface is in the form of a
square wave signal with an amplitude of
5 Vpp. The information input to the com-
puter has the same form. The cassette
connector also contains a so-called ‘sense
input’ that enables the computer to check
if the recorder’s PLAY button is pressed
The Commodore will only activate its
motor output if this is the case. The com-
puter itself switches the recorder motor
on and off and we will see later how this
is actually done. First, however, we must
see what happens if the computer wants
to save a file on cassette.

THE interface in detail

The program to be saved appears in the
form of pulses with an amplitude of § Vpp
on the write output of the connector. This

amplitude is, of course, much too large to
be saved directly on the tape so the
signal is first reduced to about 200 mV by
voltage divider RI3/R14. This signal is then
suitable for recording on the tape.

The procedure for loading a program is
somewhat more involved. The signal sup-
plied by the recorder via a DIN or
loudspeaker output socket is nowhere
near square in shape and its amplitude is
also much too small, at about 200 to

300 mV. The signal must therefore be
amplified and its shape improved. A
single op-amp (Al) increases the signal’s
amplitude by about six times. The offset of
Al, and consequently of A2, is set to half
the supply voltage by means of R3 and R4.
The second op-amp is set up as a schmitt
trigger which takes the signal from Al and
forms it into a clean square wave signal
with an amplitude of § Vpp. The computer
can now load the program via the connec-

THE alternative
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Commodore cassette
interface

Figure 1. Looking at how
simple this cassette inter-
face is, you may wonder
why Commaodore found it
necessary to insist on a
special recorder. We did!

Figure 2. This is the
layout used by the six-
way edge connector on
both C84 and VIC 20 com-
puters.
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the relay to operate. First of all, however,
the computer must be made to think that
the PLAY button is pressed. This condition
is simulated by connecting the sense
input to ground, which is exactly what
happens in the Commodore data recorder
when this button is pressed. If the sense
input is connected straight to ground, as
we have done, we can then simply forget
about it. The power supply for the inter-
face is very kindly provided by the com-
puter. As figures 1 and 2 show, pins 1 and
2 of the cassette connector are GND and

tor’s read input. A LED (D4) has been
included in the circuit to show that this is
actually happening. It will only light when
transistor Tl is caused to conduct by a ‘I’
appearing on its base but the logic levels
switch far too fast to be seen with the
naked eye. When data is being transferred
the LED appears to be continually on.
One obvious advantage of this LED is that
it simplifies finding the start of a program.
The motor in the cassette recorder must
be switched on and off at the right times
by the computer. Naturally enough this is
done via a relay (Rel) instead of directly.
When pin 3 of the connector goes high

transistor T2 is switched on and causes

+5V ively. This makes a separate
supply for the circuit unnecessary.

The interconnections

Before any data can be transferred all the
electronics must be constructed and all
interconnections must be made. A total of
six links are needed at the computer side
and the most important point here is to
ensure that none of these are inter-
changed. The computer would not be
very pleased with this so have a look at
figures 1 and 2 to see where everything
belongs before soldering any wires. The
cassette recorder is more tolerant of
wrong connections but it is far better if



the circuit works correctly first time.
Again make sure to solder the right wires
in the appropriate places. The layout
usually used for a cassette recorder's DIN
socket is illustrated in figure 3. The two
terminals for the relay contacts (points R
and § in figure 1) are linked to the
recorder’s remote input via a jack plug. If
the tape recorder in question does not
have any remote input this is no reason for
panic; simply connect R and S in series in
one of the voltage supply lines to the
motor.

Installation and use
All the components must be fitted to the
printed circuit board shown in figure 4
and when this is done a suitable case
must be found for the circuit. Alterna-
tively, it may be possible to include it
within the cassette recorder case.
Whichever of these is chosen there is one
point to bear in mind: the connecting
wires must not be made too long. A
special connector is needed to link the
interface to the computer’s cassette
input/output lines. This is a six-way
printed circuit board connector with a
spacing of 3.9 mm (0.156") between the
pins. The wires can also be soldered
directly onto the printed circuit board.
We will be very brief in our instructions

DIN socket

s

w0103

Commodore cassette
interface

Figure 3. Here is the

DIN socket for

on using the circuit: refer to page 18 of
the C64 user’s manus

The function of Sl in the circuit is clear. It
is used to switch the motor on and off,
which is very handy for winding the tape.
1f an error message is generated during
loading the volume control on the cassette
recorder is probably not correctly set.
When reading tapes that you have not
recorded yourself it may be necessary to
re-align the record/playback head. If our
experiences with this interface are
anything to go by, however, errors will
rarely occur, even when ‘turbo’ loading. M

4

Parts list

Resistors:
| R2 = 4k7

C8 = 10u/16 V.

Semiconductors:

ici =

Miscellaneous:

Rel = relay, 6 V PCB.
mounting type (1S
Components — part no.

81 sode pole toggle
witc

o e edge connector
with pin spacing of
3.96 mm (0.156
order no. FG248)

Maplin,

Figure 4. Constructing the
circuit is simply a matter
of assembling the com-
ponents on this printed
circuit board. Make sure
no wires are switched
when making the inter-
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VHF/UHF TV modulator

for any TV set
without a video
input

Figure 1. A TV modulator
is, in fact, a small TV.
transmitter. In this case
the transmitter consists
of a modulatable (AM)
oscillator followed by a
harmonics generator.
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VHF/UHF
TV modulator

Computers, video games, video
games all of

choice of component values takes care of
the display quality: the modulator allows a
ion of 8

these produce video signals that
must be displayed via a television
set. If the TV receiver in question
does not have a video input and
its owner is reluctant to vandalise
it in order to fit one then this
sort of modulator is the obvious
solution. It is a simple circuit
that processes video signals to
enable them to be fed straight
into the TV set's aerial input.

A “TV modulator’ is really no more than a
transmitter. It is a very small transmitter,
admittedly, but none the less that is what
it is. What does a modulator actually do?
In general — and this design is no excep-
tion to the rule — it is a simple oscillator
that generates a frequency somewhere in
the VHF or UHF region. The oscillator is
modulated with the video signal and the
modulated carrier wave thus generated is
fed into the TV set’s aerial input via a
cable. Then all that remains to do is tune
the TV to the correct frequency.

The layout

The whole business is not quite as simple
as we have just suggested, of course, as
the mini transmitter must meet certain
requirements. The frequency stability
must be very good as, indeed, must the
quality of the display. The required fre-
quency stability is achieved by the use of
a crystal oscillator. A well thought out

per line, as this
is a value that is often needed.

A very important feature of the circuit that
must be decided is the transmission fre-
quency. If this is only a single channel, as
suggested above, it gives rise to some
practical problems. Different users will
want different channels, the carrier wave
can become somewhat difficult to locate,
and unless the frequency is exactly spot
on no signal will be received. A much
better idea is to ensure that the HF signal
contains a large number of different fre-
quencies. This makes it much easier to
tune the TV set to one of the frequencies
as there will surely be one to suit every

user.
The block diagram of figure 1 shows how
this is achieved. The TV modulator is
made up of two parts, namely a
modulatable crystal oscillator and a har-
monics generator. The oscillator operates
at a frequency of 27 MHz, which is quite
low so inexpensive crystals are readily
available. The harmonics generator con-
verts the oscillator signal into a sort of fre-
quency spectru