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For use with Nascom, Pet,
Apple, Tandy, UK 101.

The first in our new range
of peripheral boards for the
popular microcomputers is a
speech synthesizer.

As with all our products it
is fully built and tested.

The main board is 8” x 5”,
through plated, double sided
and fully buffered. We are

using the National
Semiconductor ‘Digitalker’
chip. There is an on-board 2"
speaker and audio amplifier.

The speech-board itself is
“Nasbus’ compatible.

There is a piggy-back board
which generates an RS232
interface to any computer
with an RS232 serial port.

The board is supplied with

your
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the necessary user software
to make insertion into your
programs simple. The depth
to which you expand your use
of the board is your decision.
The ““Digitalker” chip has
256 expressions which include
words and sub-sounds. These
sub-sounds will enable you to
expand your vocabulary
rapidly and allow you to write

your expressions/responses
etc. into your programs using
the appropriate code.

N.B.

Nascom Apple products
available immediately.
Commodore, PET,
Tandy,UK101, Video Genie
available very shortly.

Arfon Microelectronics is a
new company based around
the knowledge and proven
design success of people who
have been at the forefront of
{Jh; expansion of micros in the

The design group have an
interest in many areas
involved with microprocessors
and future products will not
always be specifically
computing.

Based in Caernarfon, in a
modern 25,000 sq.ft. factory,
the company will sell its
products throughout Europe:
The custom built factory will
produce built and tested
products to a very high
standard.

Not only will the factory
produce ‘house products’ but
will also manutacture

products that the design team
have generated for outside
companies.

Arfon would like to hear
from any company with a
possible design and/or
manufacturing need related to
their own business.

For contact with the design
team etc. please write to
K. Borland at 153 High Street,
Potters Bar, Hertfordshire.

Avallablte Now: a Light Pen in use with the same series of
microcomputers. The pen is properly encased and the whole
manufactured for commercial use. The flexibility of input with a
light pen and the instantanious screen addressing makes this
product a must for a regular computer user.

For details of the products and to get on our mailing list
please fill in the coupon and post to

Arfon Microelectronics Limited, Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales.
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DM 801 DIP Meter — 700 KHz to 250 MHz in 7 bands — Inductive
and Capacitive coupling with an ‘RF Searcher’ — high sensitivity
absorption Frequency Meter — Xtal tester — Marker generator

CW and AM monitor.

FC 754A Digital Frequency Counter — 6 digit — 10 Hz to 250 MHz

FC 756 — 10 Hz to 500 MHz

DF 760 — Combined 7 digit Frequency Counter and 3%, digit DMM

SG 402

£59

S$G402 A.M. Signal Generator — 100KHz to 30MHz in 6 bands
100mV of O/P with varable attenuator — int. and Ex. A.M. — Solid
State — Lightweight and portable — Large clear easy to read

frequency dial

FG 270
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FG270, Function Generator — 0. 1Hz to IMHz in 6 ranges
sine, square and triangle — 20V p-p open circuit output — < 1%
distortion — D.C. offset — TTL O/P — Ext. VCO for sweep tests

FG271 as above plus 0.02Hz to 2MHzin 7 ranges — Int. sweep —

Pulse, Tone Burst and A M

Plus many other Trio Products such as high sensitivity electronic voltmeters, Wow and Flutter meters, DIP
meters and of course the main range of Trio scopes up to 100MHz —JUST ASK FOR THE CATALOGUE
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‘ DM 801
DIP METER

30 MHz AM.
SIG. GEN.

FUNCTION GEN.

f139

G 202A

£68

CO0 1303D
5 MHz

OSCILLOSCOPE

£108

C01303D, DC to 5MHz Oscilloscope — 10mVidiv sensitivity with
variable atten. — Int. variable sweep frequency in 4 ranges from 10Hz
to 100KHz — Int. and Ext. sync. — Direct deflection terminals can
monitor R.F. up to 450MHz. CO1303G as above, plus 1:8 to 54MHz
monitor freq. range from 1 to S00W direct coupling — Two Tone gen

1KHz and 1.575KHz —ideal for SSB, AM. CW. etc

DL 705

3%z DIGIT

£92

DL 705 34 Digit LED DMM — 2V FS 1000V FS (BC and AC) — 20A
FS to 200 mA FS (DC) — 2 ohms FS to 20 M ohms FS — Accuracy
0.5% of reading— Compact, reliable and easy to use
DL706 3% Digit Auto Ranging and Zero — 0.1% of reading — 1000V
resolution — AC Amps
DL 720 4% Digit — 0.03% of reading

NE-SQUARE
SCILLATOR

hitreliabilityhilservice hi!performance hi! competitive hi?

Low cost excellence

with a 2 YEAR guarantee

AG202A 200KHz R.C. Oscillator — 20Hz to 200KHz in 4 ranges -
Sine and Squarewave — Flat O/P to 10V r.m.s. from 600 ohms
< 0.5% distortion — > 60dB of variable Q/P atten — Ext. Sync
Large easy to read single dial with smooth precise tuning control

AG203 Low Distortion Oscillator — 1% distortion Hz t

House of Instruments Ltd.,
Clifton Chambers,

62, High Street,
Saffron Walden,
Essex CB10 1EE.

Telephone: (0799) 24922

Telex: 81653.

doqasasyfyiqerpayaannadwosjiyasuvuiojsad;iyaojasas;pyfiyiqeyod

House of Instruments Ltd.
DAL 9622A
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EDITORIAL

Keeping it up

When our various associates heard that a monthly
electronics magazine was being planned, the most
commonly asked question was:

““How on earth are you going to find enough material
every month ?”’

Well, fear not, we are perpetually faced with the
problem of finding room for both the planned contents,
and the last minute arrivals. The fact is that there is no
shortage of material, and with this issue, you will see that
we have squeezed some of the type sizes down a little to try
and get it in. We have debated the concept of increasing
the number of pages for editorial, but due to various
production problems, this isn’t going to be possible just yet.

We would also like to improve the paper type and
quality, but you will notice that other ‘bookstall’
electronics magazines are printed on similar paper for a
very good reason -not many of you would be willing to pay
85p for a ‘glossy’ version, although we are open to your
suggestions.

A brief survey amongst those who comment on the
paper quality reveals that when put like that, 70p for 100
pages with around 70 pages of ‘non-advertising’ looks like
rather good value.

The next most common comment assumed that the
first few issues would be easy (i.e. assuming we would have
six months to plan them) and that things would begin to
fall apart once we began operating in real time. Well, such
was the schedule of events with the introduction of the
concise parts catalogue into the overall scheme, that we
have been producing R&EW in real time from the first
issue. This dash between issues isn’t too good for the
ulcers, but we are pleased to say that we have now settled
into more of a routine - and have acquired a full
complement of production staff.

This relative breather allows us to introduce a couple
of new features this month; Data Brief and Data File. Data
Brief is a two page concise review of the specifications of
an IC that is not perhaps as well known as something like a
741. An ultra low cost evaluation ‘kit’ comprising the IC
and a printed and etched - but undrilled - PCB, is also
supplied to encourage our readers to get ‘hands on’
experience by overcoming the biggest two drawbacks - time
and money. Use the response page to let us know what you
think of the idea, and suggest other IC’s that deserve an
airing.

The second new feature of this issue is Data File
-written by Ray Marston - who also takes over as Editor of
R&EW with effect from the next issue. I wouldn’t want to
load him with the responsibility of this issue, which was
only completed just after he made his official start.

I have enjoyed the challenge as acting editor of
R&EW for the first three issues, but now that Ray is free to
assume the role, I can get back to my job of investigating
potential features, and reading some of the 30 magazines
that arrive here every month. You are in good hands.
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CB Started on November 2nd

At the time of writing, the news of
the CB start date has just about been
leaked through the ‘usual’ channels, and
the race is definitely on to get equipment
on sale by the time this issue appears. You
will find mention herein of the first UK
specification CB set that we have been
allowed to test to our satisfaction, and if
they’re all as good, then there won’t be a
lot of trouble to other users of the
spectrum.

Regardless of personal opinions, CB
will doubtless bring about a sudden and
massive increase in awareness of general
communication technology. R&EW’s
coverage will continue to concentrate on
the technical and engineering aspects -
there’s enough of the ‘good Buddy’ style
waffle available already.

The Writing on wall for Video
disc systems already??

Without actually managing to get off
the ground, it seems possible that the
video cassette recorder has overwhelmed
the much vaunted video disk. Philips are
still not happy with the produceability of
the disc at their Blackburn plant, and
hardware to play the software is equally
elusive.

What

this means for the huge

An electronic Telex, at last

With their usual flair for speedily
accepting advances in technology,
Telecom is making the first electronic
telex terminals available to subscribers in
the central and west London areas. The
Z-80 based units are made by Trend
Communications at around £1500 a piece,
which has to be cheaper than the
clattering converted ‘typewriter’ in the
shape of the ITT teleprinters that most
people have associated with the service
since its inception.

The device uses the micro to perform
various dialling and indexing functions,
with 8k or 16k of CMOS message store.
Error correction and editing modes are also
available.

Will they be cheaper to hire than the
ITT Creed 15B?? We are waiting to find
out, but since the mechanical device must
be costing at least as much to produce by
now, it will be interesting to see if BT use
the opportunity to hike the rates on long
suffering BT business customers.

In view of the fact that any
experienced PET or small micro user
could turn a fairly basic machine into
something approaching a telex terminal
with built in word processing, it seems
strange that the ITT 3000 Perfector
(electronic telex with word processing plus
a bit more) is being aimed ‘firmly at the
top end of the telex market’. Sounds
ominous on the price front.

A prize of £50 to the first reader to
submit a program to turn any popular
micro system into an electronic telex, and
show BT how it can be done for less than
£500. Even better if you can produce a
circuit for a suitable communications
interface from something like the
universal RS232, together with a universal
BASIC program.

It’s a shame BT did not concentrate
on tidying up this archaic communication
medium before rushing into the Prestel
system with such a splash.

64K plastic RAMs from Hitachi
Hitachi has now produced its 64K
static RAM in plastic. The chip is derived
from the earlier and far more costly
ceramic package version to allow for

different internal dimensions of the
molded encapsulation.
Electrical improvements include

improved alpha particle resistance, and an
increase in cell capacity from 60 to 90
femtofarads. Production is expected to
reach 700,000 devices a month by 1982.

qus to market
projects

We are pleased to announ
appointment of BNOS electronicscaes :::
ﬁrs{ official manufacturers of R&EW
pro;ect. hardware, for sale as built and
tested ltems. It is anticipated that most
effort will be concentrated on the items of

communications interest fo i
! r
e the time

built R&EW
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investment made in the system by the
various consumer giants who must have
tipped the best part ot £1000m into the
various programmes is almost too awful
to contemplate. However, the spin off’s
(sorry) in the shape of the development of
laser disc memory systems and the huge
data storage these represent, could almost
be considered worth the trouble. Watch
this space.

Ricoh in the Semi business

Following the path of vertical
integration, Ricoh are now making their
own MOS products in a $37.5 million
facility for the design, development and
production of LSI. Capacity is 1.5 million
devices per month.

Stanley to make colour LCDs

Famous for high brightness LEDs,
Stanley Electric are spending $10 million
on a plant to produce colour LCDs. The
products are destined for industrial and
automotive applications - production
capacity is around 1 million units a
month.

Hitachi produce HF power FET

The 2SK317 is the first of Hitachi’s
RF power transistors. It can put out a
whopping 180W at 100MHz and over
100W for 5W input at 175MHz. It readily
parallels to provide multi KW FM
broadcast transmitter power levels.

The drain-source voltage is 180v, and
the overall concept is rather more akin to
the use of valve stages, overcoming many
of the problems associated with low
voltage, huge current bi-polar systems.

REW?s data sheet service can provide
a data sheet of this and the ‘half power’
version, the 2SK318 (35p and an SAE, or
SOp inc. postage, circle S50 on the
response card, and pay by credit card).

We hope to be featuring this device
shortly, which promises great things for
all aspects of HF and VHF
communication.

RADIO & ELECTRONICS WORLD



NEWS

Multichannel TV sound

In one of those moves, designed to
prod along the need for consumer
updates, several countries (notably Japan)
have been starting to get to grips with
stereo TV sound. Not only stereo sound,
but bilingual sound - which is a great
benefit to those many cosmopolitan areas
where the local lingo is heavily influenced
by ethnic concentrations. West Germany
has just started with its system of stereo
sound on the ZDF channel. Britain has no
plans at present.

Fuji Electric to Second Source
siemens

Fuji is planning to make Siemens
devices in Japan, after first establishing
the market through a joint Fuji/Siemens
venture (Fuji Electronic Components)
which simply imported the Siemens
product, production in Japan is starting
about now. Mainly heavy duty devices are
involved.

Analogue Devices & bit A/D with
RAM

The AD7581 combines an 8-bit A/D
with 8 channel multiplexer, dual port
RAM and housekeeping logic in a single
CMOS IC. The device -continually
performs sequential conversions on each
input, and connects to virtually any 8-bit
MPU, looking just like a RAM
eliminating the need for interface logic
and software development.

Liquid cooled car stereo

US resigned to
computer influx

Much as a medieval peasant who has
just been forced to watch his wife being
ravaged by a horde of marauding
Norsemen, only to find that they follow
up by pressing their attentions upon his
daughters, the US microcomputer
business is shutting its eyes, and thinking
of Uncle Sam as the Japanese move from
consumer goods to the Micros.

A report by an American consultancy
group - Strategic Inc., of San Jose
-describes the situation as inevitable, in
that the superior quality, more than just
the lower price, will mean that Japanese
products will take a big slice of the
market. Only FCC RFI standards are pre-
venting a huge influx at the present time,
but these are rapidly being sorted out.

Japanese
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Breadboard 81

Once again the major annual
‘enthusiasts’ gathering is looming on the
calendar. As usual, the venue is the
Horticultural Halls in Westminster - the
dates are the 1lth to the 15th of
November.

R&EW will be there, along with a
selection of items from issues past present
and future. Come along and tell us what
you like and dislike about R&EW.

Toyota’s 1981 Cressida models are
being supplied to the US market with a
liquid cooled audio system. The heat
pump system cools the 40W per channel

(g ]

DECEMBER 1981

amplifier which resides in a very compact
combination tape/radio unit, with
sythesised radio etc.
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Cartridge winchesters

No, not the sort of thing to keep the
‘Injuns’ at bay, but a device the same size
as an 8 inch floppy disc, with 10MBytes of
formatted storage - which is removable.
(Up to now, hard discs have stayed put).

These devices are made by Data
Peripherals of Sunnyvale, and together
with a conventional technology 40MByte
drive of the same size, provide the ideal
means of backing up a mass storage
requirement quickly and efficiently. Data
can be dumped at the rate of 4MBytes per
minute. Unlike magnetic tape the backup
system is itself a self contained and useful
‘working’ storage medium.

The 10MByte drive (known as the
Lynx) uses a servo technique whereby
10% of the disc surface is precoded with a
control signal, which is detected and read
by the read/write head. The servo
feedback signal is processed by an MPU
to drive the head positioning control.

Having just installed the R&EW
North Star Horizon networked system
base on the S100 bus with hard disc, we
are wondering if this is now obsolete.

RCA brighten up 1802
developments

Combining their talents as colour TV
makers with the versatile 1802 CMOS
MPU, RCA are introducing a 1,500 dollar
development system comprising a 10"
colour monitor, two cassette drives, CPU
card, memory/tape controller card. Video
display controller, and PROM programmer.



NEWS

sony show 1125 line TV

Satellite broadcasting has encouraged
development of high definition TV
systems, and market leader Sony has been
showing off its 30MHz bandwidth system.
The definition is claimed to rival a 35mm
film, with three separate channels for the
primary colours.

wideband RGB 1 inch videotape, using a
wideband digital timebase corrector, and
a new A/D system.

Not  surprisingly, this  system
expected to revolutionize the motion
picture industry, offering the advantages
of instant replay, repetitive recording

CcBS promote ‘X'’ noise
reduction system - for discs
Possibly as a result of viewing the
pricing problems with the digital video
disc, CBS are marketing a noise reduction
system for discs instead. The system is
compatible with standard reproduction
techniques, but players equipped with the

The recording system wuses a electronic editing etc. appropriate decoder can achieve 85dB
S/N (par for the digital disc).

A/B tests in front of the pundits
revealed (as usual) that most of the gurus
of audio could not tell the difference,
although doubtless many will be able to
write a few lucrative pages of excuses.

CBS and Warner have so far decided
to adopt this recording format, and we

hope to report further in due course.
5.25" pluggable hard disks
Following the introduction of the
8in. Winchester cartridge disc, Seagate
Technology, DMA Systems, and Dysan
Corp. have joined forces to do the same
for 5.25in. disc systems. The project is
now at ‘design specification stage’, which
is a non-committal way of reminding every-
one that the project is still under way.
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BUILD A PAIR OF MICRO MONITORS!

Just a few hours easy and

interesting work and you'll have
a superb pair of compact
loudspeakers for about half the
price of equivalent ‘assembled’ -
models.
The Wilmsiow Audio Micro
Monitor will stand comparison

The Micro Monitor kit contains all the components needed — a pair of
cabinets in flat-pack form — accurately machined for easy assembly, all
drive units, crossover networks, acoustic wadding, grille foam, velcro,
nuts and bolts, etc. No electronic or woodworking know!edge required —
simple, foolproof instructions supplied. The cabinets can be stained,
painted or finished with iron-on veneer. Dimensions of assembled
cabinet: 32x24x20cms. Suitable for amplifiers of 20 - 50 watts.

with any speaker of similar size
{at any pricel). Don‘t take our
word for it - call for a
demonstration!

/' With JW.R's
Big Range

for Breakers.

Over 450 listed items

Price: £103.95 per pair including VAT. Carriage and insurance £5.95
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Send £1 for
Accessory Catalogue

The firm for Speakers 0625 529599

John Woolfe Racing Ltd., Woolfe House,
¥'Norse Road,Bedford, MK41 OLF England.
Telephone: 0234 41441. Telex:825483.

35/39 Church Street, Wilmlsow, Cheshire SK9 1AS
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Lightning service on telephoned credit card orders!
25 for further details




AUDIO AMPLIFIERS
510 watts (AMS)

ALY § want Audio Amp Modue 22.30v supply €357
ALIA 7-10 watt Audio Amp. Module 22-2v

spply

I-PAK AUDIO -

ROF
APPROA

Bl PAK Audio Moduies are famous lor thew vanety, quahly of desyr and rugyedness For uver 10 years Bl PAK have

H IGH QUALITY MODULES FOR STER EO been supphers 10 menulaciurers of high quakly aide egupnent thraughout the world  tu date, well uver 100,000

modules have been sold  this is why discernny amatewr enthusissts and professionals aike nsist on ysing B PAK

MONO AND OTHER AUDIO EQUIPMENT ™% "™ e

They know that every item 15 designed and lested 10 do the job for which it s intended betore 1t ieaves the factory
Whalever you are buiding there s 8 lol or modde m the BI PAX 1ange 10 sl your every need

AUDIO AMPLIFIER AUDIO AMPLIFIER

Autho Ampirer, SOW RMS.. with integral heat sink and 125 watts (RMS|. AL250.

shart crast protecion A power amphher pronding an autput ol up to 125w
Introduced to tuith the demand for 3 tuity protecied AMS, into 2 4 ohm load. Four 115w Tansistors i the
power amp., capable fo diving hegh quality speaker oulput staye makes it extremely rugged while damage

AUDIO AMPLIFIERS
152535 watts (RMS}

systems a1 up 10 50w with distortion ievels below 5%
ideat for domesfic use Discos, PA., systems, eectronic
argans, etc The genesously cated compunents ensue
continuous operation at hegh
output leveis ALT20 50 watt
Audio Amp Module
50 7v supply

ALBD 1525 want Audio Amp Module 3050
swoiy £5.18,

ALBD 36 watt Audio Amp Madule mu7

-
.ﬁ
POWER SPM120 s 2 fued voltage
S

statriiser with an oulput voltage of
UPPLIES ather 45, 55, or G%. Designed for use in

audio apphications, the stabiser which provides output
PS12 24 Supply Swrt: 22 ALID 2 x ALX 2x AL B currents up to 254 operates direct from @ mains STEREO
PAIZSASS £1.65 SPMB) Xv Statwised supply Sut: 2 x  Uanstormer requting only the addition of two Electoitic The PAZID is tasicaly our popuar PAT00. modications
ALBO PAIDD to 15 watts £AB4 SPM12045 4y capacitors 1o complete the power suoply PRE-AMPLIFIERS g mage 10 make it compatibe with the highes
Sabised suppty Swt: 2 x ALGO PAT00 to 25 - PA1? Supply voltage 22-1v input sensibvity X00mw Sut:  autput amifiers ie. ALT20 & ALZSL The unit boasts sx
watts £5.38. SPM120/%55 S5v Stabiksed supply Swit: 2 x ALB0 PA200 £5.38 r ALIDALZGALY0 £S5 PA10D Supply voitage 30 55 push button selectors gving a chorce of 3 inputs, 2
SPM120%65 55 Stabrksed supply Suit: 2 1 AL120 PA2D 12 AL2S0 £B.38. - 4 inputs. Tape Tuner Mag P.U. Sut: ALGOALBD £17.85 fiters. for both high and low fraquencies and 8 stereo of
SGT 150-15 Stabilsed power supply for 2 x GE100 MKII £380 "y PA200 Supply voitage 3.7 inputs Tage Tuner Mag mono button, al combining 10 Pve 8 top quaiity stereo

.3 s P.U. Sus: ALBDALI2OALY f1R24 pre-amplifier and tone control,

- T
COMPLETE MONO PRE-AMPLIFIERS
AUDIO CH ASSIS MM100 suitabie for disco mizer. MM100G suitable for

s Quitat pre-amp mizer.
STERED 30 Complete 7 watt per channel Stereo amp The MM100 and MM100G mono pre-ampirfiers are
toard - inchides amps, pre-amp. power supply, font il with the ALBL ALBOAL 120 A2
panel, knobs etc - requires 2039 Transformer £19.08 Cagrosttie Wilh, The and L

amplifiers and thew associated power suppbes
gRAgzanlﬁ ’géRTRIDGE MM100 Supply voltage 4065 inputs. Tape Mag P.U.
- M
njoy the quality of a magnetic carTidge With your mg:m‘:s:a.' mp‘; g'":‘ ::";1 W':ﬁ Suppky
coramic equipment using the MPAJD whech is & quahty § ones outpy

pre-amp. enabing magnel Cartridges 10 be used where

faciities exist for ceramic cartndges only. With a

DIN input socket & full, easy to follow nstuctons

MPAY Stereo Mag Cartridge, Pre-amp
input 35mv Qutput 100mv £327.

GE100 MKII
10 Chanoel

Monogr aphic
Equahiser

Only 155mm x 85mm x S0mm including the 10x 10K 45mm
shder potentometers and knobs whech are mounted

o 3 board abave the orcwtry. In the range of 31Hz 10
18KHz you can cut and boost =128 with the 10 Siders,
each with frequency merked on the arcwt bosrd. The
GE100 uses include mizers. PA systems and discos It
will also improve the sound reproduction of your existing
audio equipment Power supply for GE100 od SGX.
Together with Transiormer no: 2043

GE100 MXII 10 Channel mono i

Equaliser with shders & Knuhsgm £20.00.

BI PAK’s COMPLETELY NEW CA TALOGUE

ompletely e designed Full of the type ol componerls you requie pl he

Transtormers are not included with
power supplies. SPM120 Range
As0 require reservoir and outpy! capacitors

A you pe

TRANSFORMERS w1z alpagemoly

2004 1.7 amp I st SPMB0 £490 203 2 amp alalogues published no us! diacts ce dex

S5 E5.65 2006 750mA 17v Swit PS12 £2.85. 2040 1.5 ndividual featuies of what we have avalable But emember Bi Pak s poliy
amp DA% S Suit SPM12045 SPM12055 [5.45 10 vl ¢ ¢ THAT
241 2 amp 055 6% Sun SPM12055 WE STILL DO.

SPM12065v £8.46. 2039 1 amp 0 20v Suit Steren Bl IMUELELY NEW CAIALOGUI 1 now availabh You will by

0 350 2043 150mA 15019 Swt S630 £160

ACCESSORIES

138 Teak Cabiner Suit Stereo 30 20 x 236 x

Bimm £7.00. 140 Teak Cabinet Sun STA1S 425 ¢ 290 x
$mm £9.50 FP100 Front Panel for PAIOD &

PA200 £1.80 BP100 Back Panel for PAIOD &

PA20D £1.60. GE100FP From Panel for one

GEV0DMKY £1.75. TCB0 MGt of Parts mcluding Teak
Cabinet chassis. sockets & knobs erc ho house STA1S
Ampider) £17.50 PS250 Consists 1 capacitr & &
diodes for constucting unstahiised power suppty for
AL29D 10 125 watts £2.90

W u can save when you shap for | lecironie Componge 1

e | hee pays lu bm Hi1"AR

To recewe your copy send 7 S plus 25p pdp

BI-KITS
STAS 5 watts per channel Steveo Amphifier Kit consising  STA1S 15 watts per channel Stereo Ampidier Kit
ot 2 1 AL20 ampiifiers 1 ¢ PA12 pre amgither 1 x PS12  consating of 2 x ALG0 amplhers ! 1 PATOD pre ampirher
power supply 1 2 203 nanstormer and necessary wang 1 x SPMBO power supply | x 2034 nanstormer 2 x

preampiher 1 1 PS12 power supply 1 203 channel Steveo Amgider Kit consisting of 2 x AL60 2035 transior
transtormer and necessary waring diagrams £2063 ampbfiers 1 1 PAIOD pre amplfier 1 x SPM120:45 power

Send your orders to Depl B1-PAK PO BOX 6 WARE HERTS
SHOP AT 3 BALDOCK ST WARE HERTS 4y
. TERMS CASH WITH ORDER SAME OAY DESPATCH ACCESS & .
BARCLAYCARD ALSO ACCEPTED TEL (09203 3182 GIRO 388 7006
ADD 157 VAT AND 50p PER ORDER POSTAGE AND PACKING

17 for further details
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dagram £19.52. STAIQ }0 watts per channel Steveo couping capacitors for 8 ohms 470 mid 50v and 4575 STAD 35 wants per channel Stereo Amphtier Kit consisting of 2 x
Ampitier Kit consisting of 2 & AL3D amplbers 1 x P12 necessary wiing dagrams £35.78. STAZS 25 watts per  ALBD anwiters 1 x SPM120/5 power supply 1 1 PA200 pre- ampkher 1 1

reservon capacitor 2200 mid 100v and necessary wwing degram £45.76,

from incorrect or short circwt loads s prevented by 2
four wransistor protection aeout For use n meny
apphcatons such as disco units, sound re-ntorcement
systems, background music piayess #te. £19 w

AL2SD 125 watt Audo Amp
Mogde 5080v

o

PUSH
BUTTON

STEREO FM
TUNER

Rted with Phase locked loop decoder
$483 Provides insnt programme selection at the touch
of a button ensuring accurate tuning of & pre selected
stations. any of which may be aftered as often as you
choose. smply by changing the settings of the preset
contrals. Features include FET mput

stage Varicap dode

" 1900 @

REGULATED
VARIABLE
STABILISED POWER SUPPLY

Yariable from 2.30 voits and 012 Amps Kit mcludes

1 - VPSI0 Madule, 1 - 25 voit 2 amp transformer

1 - 050v 7' Panel Meter, 1 - 02 amp 7° Panel Meter,

1 - 470 ohm wirewound potentiometer, 1 - &7 ohm

wirewound poteniometer Wiring Diagram

ncded VPSI KT £20

SIREN ALARM MODULE

American Pokce type screamer powered from any 12

volt supply into & or B ohm speaker. ldeal for car busglar
alarm_ treezer break down and other securny

puposes BRI 5 watt 1y mex

Siren Alarm Modue £3 B8

supoly 1 1 2040 wansformer 2 x coupiing
capacitors for § ohms 470 mtd 4% 1 x reservow
capacitor 2200 mid 100w and necessary wanng dagram

met 2 1 couphng capacitors 470 mid at 50v for B ohms 11

Use your coedit card. Ring us on Ware 3182 NOW and
ot your order even laster. Goods normally sent 2n¢
Class Mail

Remember you must add WAT at 15% to your order
Totai. Postags 2dd 50p par Total orde-



Automatic Modulation

by Roger Ray

Meter Part 2

In this concluding part of the article we
cover the contruction and calibration of
the instrument, and include some ideas
for its further development

Assembly

Assembly of the modulation meter is
straightforward, especially if the PCB
layout (Figure 4) is used. The shape of the
PCB allows a 6VA mains transformer to
be fitted in the box used. The IC sockets
should be soldered in first followed by
resistors, capacitors, inductors, diodes
and transistors in that order. If IC sockets
are not used, then the integrated circuits
should be soldered in last. Care must be
taken to ensure that transistors are
correctly orientated in their relevant
positions. Q3 is soldered to the track side
of the board. A Smm hole should first be
drilled in the PCB, to accommodate the
body of the transistor. Pin 2 of the mixer
is underneath the ‘M’ of *‘MCL’ stamped
on the top, it should be positioned as
shown on the layout drawing.

The varactor diode D6 is actually
comprised of two diodes in one ‘snap
apart’ package. In this application, the
two are mounted separately, being
snapped apart by applying slight
pressure with the fingers.

When viewing the diode from the
legended side with pins facing downward,
the cathode (+) is on the right hand side.

Be careful to fit the rectifier bridge
D11, the 1000uF capacitor C31 and the
regulator IC5 the correct way round, or
severe damage will occur at ‘switch on’.

After all components in the VCO
section have been assembled, the tap on
L3 can be made. A piece of tinned copper
wire (approx 22swg) is very carefully
soldered onto the coil 2 3/4 turns from the
earthed end. This operation must be done
with great care, or the result will be a
molten coil former and the acrid fumes
from the plastic dripping from the end of
your soldering iron.

Next the screening box surrounding
the VCO can be soldered in position.
When all of the components have been
soldered into the PCB, the IC’s can be
fitted into their sockets, again being
careful to get them the correct way round.

The box together with front panel is
assembled next. The mains transformer is
fitted in the extreme rear right-hand side
of the box. It is fitted to the base cover
with 6BA screws through 3mm holes
drilled in the base cover.

The primary windings are wired in
series (2 x 115v), and the two secondary
windings (2 x 6v) are also wired in series.
This gives a primary of 240 volts and a
secondary of 12 volts.

The assembled PCB is now fitted
from the underside of the box. Note that
only the screw nearest to the mixer makes
contact with the earth track on the board,
this is to prevent a ‘hum’ loop being
formed in the earth track. The same
considerations apply to this type of circuit
construction as apply to any AC amplifier.
All interconnecting links on the board
should be made with insulated wire.

The connection between R4 and
R33/R34, together with the connection
between R4 and C22, should be made with
screened cable to prevent hum pick-up.

With the PCB fitted, the front panel
can now be removed to allow the hole for
the meter to be cut. The switches LED’s
and BNC socket all fit in pre-drilled holes,
so they can now be assembled. Fit the
meter with the scale shown in Figure 5 or
alternatively make your own, and fit the
meter into the front panel.

Cut 6 inch lengths of insulated wire
and solder them into all flying lead
positions on the PCB. Now refit the front
panel and wire up the meter and other
components. Wire the mains transformer
secondary to the rectifier bridge D11.

Three core flex should be used for the
mains wiring. Connect the earth lead to a
good earth position in the box. Wire the
‘live’ through the fuse FI, and use a
maximum fuse rating of 1 amp. Carefully
insulate all mains connections with PVC
tape and sleeving. Assembly should now
be complete.

Errata

A few gremlins crept into the part 1
circuit diagram. R35 should be 4K7 as
shown in the parts list. Values of C7 and
C8 should be 100n and 10n respectively
(reversed on the circuit and in the parts
list). Also a 4.7uf (CX) capacitor was
missed out entirely. It should go between
R21 and pin 2 of IC2, positive end to IC2,
the CA3140. IC4 earth should go to pin
11, not pin 8 as shown.

R35 (Next to ‘RESET’ should be R36 —
the value of 100R is correct.
D10 is shown reversed,

A corrected version of the
diagram will be supplied with any kits - or
you can get a corrected copy by sending
the reader’s services department an SAE.

Testing and Alignment

It is preferable not to use the internal
mains PSU during initial testing.
Temporarily disconnect the wires to the
secondary of the mains transformer, and
connect them instead to a 16-18 volt DC
power supply (with current limiting if
possible). Switch on the external power
supply, and check that 212 volts is present
on the output of the regulator.
Temporarily short out the reset button to
make sure the sweep oscillator is not
sweeping. Apply a 10.7MHz carrier signal
of about 50mV between pins 3/4 of the
mixer and earth. Adjust the core of T2 to
give a DC voltage of 5.5 volts on the
junction of R33/R34.

Set VR2 fully clockwise, and measure
the AGC voltage on pin 5 of ICI. Adjust
Tl and T3 for maximum AGC voltage.
Reduce the output level of the signal
generator as necessary to keep the voltage
in the range 1 - 4 volts. Now re-adjust T2
for 5.5v on the junction of R33/R34. AM
modulate the signal generator with 1KHz
50% and adjust VRI for maximum bril-
liance of D5.

With the reset button still shorted,
adjust L3 to give a VCO output of
27MHz, measured on CI19 with a fre-
quency counter or monitored on a nearby
receiver. This adjusts the low frequency
end of the VCO range. Disconnect the
signal generator and make sure it is turned
off.

Remove the short from the reset
button, and measure the voltage on the
Q8 end of R28, using a moving coil meter
(AVO etc) or an oscilloscope. Adjust VRS
so that the voltage rises to a maximum of
10.5 volts and repeatedly sweeps up from
a lower voltage (level dependent on
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measuring instrument, oscilloscope
approx 2.5v, AVO approx. 5v). If VRS is
set too high the voltage will only sweep up
once after the reset button is pressed, if it
is set too low the voltage will not reach 10
volts.

With the sweep oscillator running the
VCO should be sweeping over the range
30-55MHz. Re-check the AGC voliage,
and if necessary back off VR2 until the
meter reads less than 0.5 volts.

Apply a DC voltage of 3.0 volts to
the junction of R33/R34. Measure the
voltage on pin 7 of IC4 and adjust VR7
until the voltage just jumps ‘high’ (10 -
12v). Increase the applied DC voltage to
8.0 volts and measure the voltage on pin 1
of IC4. Adjust VR6 until the voltage on
this is just goes ‘high’.

Connect a signal source of 100mV in
the range 30-100MHz to the input of the
instrument. D9 - the lock LED - should
now illuminate. The LED will

occasionally flicker as lock is lost and then
re-established. With the instrument in the
‘locked’ state, the two FM deviation
ranges can be calibrated. Set the
2.5/10kHz switch to the 2.5kHz setting,
FM modulate the signal source to 2.5kHz
and adjust VR4 for near maximum
reading on the meter (set to 2.5 if the
meter scale of Figure 5 is used). Switch to
the 10kHz position apply 10kHz
deviation, and adjust VR3 for near
maximum reading on the meter (10v on
the lower meter scale).

The modulation meter should now be
fully operative and the mains transformer
can be reconnected, and mains power
used. Check the output of the trans-
former to be absolutely certain all
is well.

Using the Modulation Meter

The instrument is very easy to use.
Simply connect the signal to be measured
to the input socket, check the lock LED is
illuminated, and read the peak frequency
deviation from the meter.If the lock LED
does not light, the input level must be too
low, or the frequency is below 20MHz.
When using input frequencies below
30MHz it may be necessary to use the
reset button to establish lock.

Care should be taken not to overdrive
the modulation meter, maximum input is
1 volt Direct connection to a
transmitter will cause expensive damage.
An aerial should not be connected to the
input socket, because the sweeping
oscillator may cause interference to
nearby receivers.

The normal input frequency range is
20-175MHz. As higher order VCO har-
monics are present at the mixer input, the
meter can be used up to SOOMHz. At fre-
quencies above 175MHz, the modulation
meter stays in lock for shorter periods of
time. The resulting meter flicker makes
accurate readings more difficult to obtain,
but nevertheless possible.

AM modulation and AF output
In the basic form of the modulation

10

Figure 5

1-5 2 2-5

4 56 8 10

Calibrated meter scale for use with 900 series
meter (200LA non linear - Ambit).

KHz

meter, AM modulation varies the bril-
liance of the AM LED. The AM output
can be switched to the meter, and the
meter calibrated in % AM modulation.
As long as the circuit is operating within
the AGC range of ICI.

The reading will be reasonably
accurate (+/—5% for input levels over
S0mV). Greater accuracy could be
obtained by comparing the AGC voltage
to a reference voltage with a comparator
(one of the spare Op-amps in 1C4 could be
utilised), and driving D1 until the AGC
equals the reference. The more ambitious
designer/experimenter may like to pursue
this approach.

Audio output can be taken from a
number of points. Low level FM audio is
available with 6db/octave de-emphasis on
the junction of R4/C8. A higher level fiat
response audio output is available on pin
6 of IC2. AM audio output can be taken
from the juction of D4/R10.

The complete circuit could form the
basis of a scanning monitor receiver. An
RF amplifier would be required on the
input, to increase sensitivity and reduce
oscillator leakage. The circuit would lock
onto the first signal encountered on the
sweep. The length of time the circuit
would remain locked being dependent on
the leakage from C27 and the stability of
the VCO. With a suitable input attenuator
this would make a good ‘bug’ detector.

I Your Reactions......... Circle No.
| Immediately Applicable 151 ]
I Useful & Informative 152 {
| Not Applicable 153

| 154 |
| Comments |
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

INVEST 60p AND MAKE
———— - £2.40 net profit

direct for

60p p&p

Y .
inc Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.
; W)RLD ; Here are some examples from the current issue:
A if ADIO &J I.C. SOCKETS DISCRETES BCS56 12p
i A range of high quality, low cost, BC237 8p BCS50 12p 25K 168 35p
LECTRONICS jow profile DIL sockets idsally suited BC238  8p  BC560 12p 1310 69p
(‘A:I‘ \ IA“ ‘UE’ for both the OEM and hobbyist. All 2TX238 9p BC638 22p J178 65p
£ ‘ B types feature double sided phospher BC239 8p BC640 23p 40823 65p
] A bronze contacts, tin-plated for low BC307 8p 2SC1776A 22 3SK4s 49p
et contact resistance. BC308 8p 2SAB72A 18p 3SKS51 54p
8x0.3” 12p 22 x 0.3 20p BC308 8p 2SD666A 30p  3SK60 58p
14x0.3" 13p 22 x 0.4" 20p BC413 10p  2SB646A  30p  3SK88 99p
16 x 0.3” 13p 24 x 0.6 22p BC414 11p 2sD668BA  30p MEME80 75  §
18x 0.3" 18p 28 x 0.6 25p BC415 10p 2SB648A  40p  BF960 99p
20 x 0.3” 19p 40 x 0.6 35p BC416 11p BF256 3gp BF961 70p
20 x 0.4” 19p 42 x 0.6” 38p BC546 12p 25KSS 28p BF963 99
XTALS
VOLTAGE REGULATORS 1MHz a0 /[
78XX1A TO-220 pos  0.58 3.2768MHz 2.00 B el T
. 79XX1A T0-220 neg 0.60 4MHz 1.70 30p per ordar : .
K H BARCLAYCARD may be used with
- 78G 1A TO-220 adj pos  1.10 4194MHz  1.70 : ici
78G 1A TO-3 adj pos 3.95 4.43MHz 1.25 written or tolophoq- o_rdan - official
L_ 78HSA TO-3 Sv pos 4.25 SMHz 200 MA details on application, and 8
! : 78HSA TO-3 12v pos 5.45 6.5536MHz 200 special prize for those who read our
7BHG5A TO-3adj pos  7.45 TMHz 200 i o
18] 79HGSA TO-3 adj ne 7.45 c itter wi
X = + LM337.5A adj neg 1.75 10MHz 200 attach it to your order. E&OE.
- - 78S401.5A adj pos swreg 1.20 11MHz 2.00
CMOs 077 0.18 4705 424 744N .62 74183N .55 74366N  0.85 | 74LS109N  0.25 | 74LS248N  1.35 74CXX i
4000 0.13 4078 018 4706 450 748N (.56 74154N 055 74367N  0.85 | 74LS112N  0.25 | 74US249N  1.35 Processors
4001 0.3 4081 018 4720 4.00 7450 014 74155N g 55 7468N  0.85 | 74SL113N 025 | 24LS25IN  0.48 | 74C00 020 | gngn o ing
4002 0.3 4082 0.18 4723 0.9 745N 0.14 74156N .55 743%0N  1.85 | 74LS114N  0.25 | 74LS253N  0.46 74CR  0.20 8
4007  0.15 4093 0.41 4724 0.95 7453N (.14 74157N  0.55 74393N  1.85 | 74LS122N  0.40 | 74LS257N 0.5 74C04  0.20 | BOBOAFC/2 3.1
4008 0.70 4099 0.93 4725  2.24 7454N Q14 74159N 190 | 74490N  1.85 | 74LS123N  0.55 | 74LS258N 0.39 | 74C08 0.2 12 70
400BAE 0.80 4175 0.90 40014 0.54 7460N  0.14 74160N .55 74LSN 74LS124N  1.80 | 74LS259N  0.39 74C10 0.20 | 8214 3.50
4009 0.30 4502 .79 40085 0.9 7470N  0.28 7416IN (.55 4 74LS125N  0.29 | 74LS260N  0.70 | 74C14  0.55 | 8216 1.41
4010 0.3 4503 0.48 40098 0.54 472N 027 74162N 055 | 74LSOON 0.11 | 74LS126N  0.29 | 7aLS266N 024 | 74C20  0.20 | 6224 1.85
40M1AE 0.24 4506 0.63 40106  0.69 7473N (.28 74163N 055 | 74LSOIN 0.11 | 74LS132N  0.45 | 74LS273N  0.90 | 74C30  0.20 | 8251 4.26
401 0.95 4507 0.38 40160 0.68 7474N 028 74164N 065 | 74LSO2N 0.12 | 74LS133N  0.30 | 7aUS275N 320 | 74C32 0.0 | B255 3.97
4013 0.32 4508 1.95 40161 0.69 7475N  0.35 74165N  0.55 74LS03N 0.12 | 74LS136N  0.25 | 74LS279N  0.35 74Ca2  0.80
4015 0.64 4510  0.66 40162 0.69 476N 030 74166N 070 | 74LSO4N 0.14 | 74LS138N 0.3 | 74LS280N 205 | 74C48  1.03 | gann/e809
416 0.3 4511 066 40163  0.69 7480N  0.26 74167N 126 | 74USOSN 0.14 | 74LS139N  0.36 | 74LS283N 0.44 | 74C73 050
4017 045 4512 0.70 40174 0.69 748IN  0.20 74170N 125 | 74LS0BN 014 | 74LS145N 120 | 74LS290N 0.58 | 74C74  0.50 | 6800P 3.75
4019 0.38 4514 1.45 40175  0.69 TARN  0.75 74173N 110 74LS09N 0.14 | 74LS151N  0.35 | 74LS293N 1.0 74C76  0.48 | 68A00 4.28
4020 058 4515 1.45 40192 0.75 7485N 075 7417aN 75 | 74(S10N 013 | 74LS153N  0.35 | 7ais295N 150 | 74c83  0.98 | 68800 475
421 0.68 4516 0.75 40183 0.75 7486N 024 | 74175N 78 | 74LS1IN 014 | 74LS154N 099 | 7aLs208N 150 | 7aC8s 098 | 8802 5.55
02 064 4518 0.40 40194  0.69 788N 105 | 74176N 78 | 7aLS12N 015 | 74LS155N 038 | 7aUS365N 035 | 74cee  0.26 | 9809 15.00
4023 0.5 4520 0.7% 40195 0.69 7490N  0.30 TNTIN 0.75 74LS13N 0.28 | 74LS156N  0.38 | 74LS366N  0.35 74c89 2.68 | 6810 1.75
4024 045 4521 1,60 L N 749IN 055 74178N 9o | 74LS1aN 046 | 74U5157N  0.33 | 7aUs367N 035 | 74c30  0.80 | E8BAIO 185
4025  0.15 452 0 TT TANRN 035 74179N  1.35 74US1SN 0.14 | 74LS158N 0.3 | 74US36BN  0.35 | 74Ce3  0.80 | €8B10 204
4026  1.05 457 ¢ 7400N  0.10 743N 035 74180N 075 | 74US20N 0113 | 74LSI6ON  0.40 | 7aLS373N 078 | 74C% 0.4 | 6820 1.9
4027 050 4528 0.78 7401N  0.10 749N 0.70 74181N 122 | 74LS2IN 015 | 74LS16IN 040 | 74U537aN 078 | 74C107 0.a8 | 681 175
4028 050 4529 0.89 742N 0.20 795N 60 | 74182N 070 | 74LS22N 0.15 | 74LS162N 040 | 74LS375N 1.5 | 74C151 152 | 68AZ1 2.10
4029 075 4531 Qs 7403N 0.1 7496N (.45 7a4184N 120 | 740S26N 0.18 | 74LS163N  0.40 | 7aS37IN 199 | 74C154 226 | 98B21 2.34
4030 0.35 4532 1.20 7404N  0.12 749N 1.40 74185N 1,20 74LS27N 0.14 | 74LS164N 046 | 74LS378N 1.0 | 74C157 152 | 6840 425
4035 0.75 4534 530 7405N  0.12 74100  1.10 74188N 300 | 74LS28N 019 | 74LS165N  1.20 | 7a(S379N 215 | 74C1l60 0.80 | 88A40 455
4040 0.68 453 300 7406N  0.22 74104 0.62 74190N o'ss | 74LS30N 013 | 74LS166N  0.80 | 7aUS38aN 250 | 74C161 0.80 | 98B0 4.75
4042 0.58 4538 0.97 740N 0.2 74105 0.62 74191N g5 | 74LS32N 0.4 | 74LS16BN  0.85 | 74LS385N 420 | 74C162 0.80 175
0.65 0.89 0.15 74107 026 0.55 016 | 74LS169N  0.85 | 74US386N  0.29 | 74Cl63 0.80 | 68BSO 217
0.93 1.05 0.15 74109N (.35 0.55 0.15 | 74LS170N 140 { 74US390N 068 | 74Cl6a 080 | 6852 2.47
0.64 3.50 0.12 74110N 054 0.5 016 | 74LS173N  0.70 | 74US393N .61 | 74C1e5 084 | EBAS2 2.75
0.69 320 0.18 74111N 068 0.55 013 | 74LS17aN 0.5 | 7aLS395N 210 | 74C173  0.72 | €8BS2 2.95
0.69 1.30 0.19 74112N 170 0.55 033 | 74LS175N 055 | 7aLS39%6N 199 | 74C174 0.72 | 68488 5.25
0.30 0.48 0.27 74116N 198 0.55 039 | 74LS18IN 120 | 7aLS38N 2.75 | 74C175 072
0.30 0.53 0.51 74118N 085 0.85 0.65 | 74LS1EIN  1.75 | 74LS39N  2.30 | 74C192  0.80 | S04 .
0.65 2.30 0.27 74119N 120 1.00 059 | 74LS189N  1.28 | 74LS445N 1.40 | 74C193  0.80 series
0.65 0.89 0.27 74120N 0.95 1,00 014 | 74LS190N  0.56 | 74LS447N 195 | 74C19 0.80 | ZBOA 4.9
0.65 380 0.13 7412IN 0.3 150 0.15 | 7aLS19IN  0.56 | 74LS490N 1.10 452 | ZBOADRT 7.50
1.30 1.7% 0.28 412N 0.3 1.51 0.15 | 74LS192N  0.56 | 74LS668N  1.05 1.06 | ZBOAPIO  4.10
1.30 218 o T8N 0.20 1.89 0.21 | 74LS193N  0.59 | 74LS689N  1.05 0.38 | ZBOASIO/) 14.00
1.30 0.89 0.2 74125N 040 0.1 0.18 | 74LS194N 0.3 | 7a.S670N 1.70 0.38 | Z80ASI0/2 14.00
5.75 380 0.2 74126N 040 1.05 028 | 7ALSI9N 039 | oo pa 0.38 | ZBOASIO/9 14.00
0.88 1.45 02 74128N .65 0.66 0.19 | 74LS196N  0.85 0.38 | z80CTC  4.00
1.15 1.50 012 412N 050 2.67 0.24 | 24LS197N  0.65 | 2102 1.70 564 | ZBOACTC  4.50
0.34 1.95 0.23 74136N  0.65 2.49 050 | 74LS200N 345 | 2112 3.40 0.38 | zB0O1 65.00
4.30 325 0.2 74141N Q.45 0.89 0.70 | 74LS202N  3.45 | 2114/2 1.49 0.38
0.18 1.50 0.2 74142N 185 1.30 018 | 74LS221IN  0.60 7 5.78 0.84
0.18 1.65 0.14 74143N 2,50 350 0.32 | 7aLS240N 0.9 | 411672 159 152 | PROM
0.18 0.80 0.54 74184N 250 350 0.70 | 74LS241N 0.9 | 4116/3 1.49 362 | 2708 2.00
0.18 0.45 0.42 74145N .75 1.00 034 | 74LS242N 165 P 12,50 0.8 | 2716 3ss
0.18 0.45 0.62 7414IN 150 1.05 034 | 74LS243N 165 | 6116P-3  12.50 098 | 7537 850
0.18 450 0.682 74148N 1.09 2.3 044 | 74LS244N  0.83 | 6116P4  11.25 4.32 | 2732 8.50
0.18 448 0.62 74150N 0.79 185 1.20 | 74LS245N  1.50 1250 a1
0.60 4.24 0.62 74151N 0 85 74LS107N 0.25 | 74LS247N 135 4.32

TELEPHONE (STD 0277) 230903 TELEX 995194 AMBITG POSTCODE CM144SG

AMBIT international i TG O L ST
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Sinclair ZX81 Personal Comy

the heart of a system
that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability
With the ZX841, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

ltuses the same micro-processor,
butincorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

| New BSIQ manual |

Every ZX81 comes with a comprehensive specia y whitten
manual - a complete course in BASIC programming from
hirst principles to complex programs

Kit:
£49.%

Higher specification, lower price -
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-

n i

| display facilities.

® Multi-dimensional string and
numerical arrays.

| @ Up to 26 FOR/NEXT loops.
| @ Randomise function - useful for
games as well as serious applications. |

® Cassette LOAD and SAVE with
named programs.

©® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

® Able to drive the new Sinclair
printer.

® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

3 for further details

r"f
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Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours'
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at9 Vv DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.

RADIO & ELECTRONICS WORLD



16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as littie as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

— | g | — [
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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Available now-

59 Fo

the IX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly whatis on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

"
) I =
3@ NER};_\IT if To

= —"

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to therear
of your computer - using a stackable
connector so you can plugin a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

I_To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Orderj

| oty item Code ltemprice Total |
£ £

I Sinclair ZX81 Personal Computer kit(s). Price includes I

| ZX81 BASIC manual, excludes mains adaptor. 12 49.95 |
Ready-assembled Sinclair ZX81 Personal Computer(s)

I Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 |

| Mains Adaptorts) (600 mA at 9 V DC nominal unregulated) 10 8.95 |

' 16K-BYTE RAM pack 18 4995 I
Sinclair ZX Printer. 27 . 49.95

I 8K BASIC ROM to fit ZX80. 17 19.95 B |

I Post and Packing. _ Wy 295 I

| O Please tick if you require a VAT receipt TOTAL & o |

| *l enclose a cheque/postal order payable to Sinclair Research Lid. for £ |

I *Please charge to my Access/Barclaycard/Trustcard account no I

I *Please delete/complete as apphicable g - R e S I

Please print

| Name: Mr/Mrs/Miss - - - T |

' Address I

LFREEPOST - no stamp needed. Offer applies to UK only. REW 12
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MAIL ORDER

MORSE KEYS SHURE MiCS
FROM HK 707 Straight Up/Down keyer £11.44} | 20 Hand ceramic omnidirectional
BK 100 Semi-automatic mechanical high impedance
bug £17.88 202 Hand ceramic noise
MK 702 Up/Down keyer on marble reducing high impedance
— base £22.43 401A  Hand controlled magnetic
Manipulator £22.43 high impedance
\ MK 704 Squeeze paddle £14.38 4018 Hand controlled mag. low
‘\\ MK 705 Squeeze paddle on marble impedance {200 ohms)
base £22.43 444 Desk adjustable height
‘\ EKM 1A Morse code practice oscillator £8.63 controlled magnetic
MK 1024 Automatic memory keyer £135.13 5267 Desk controlled response
.“\ EK 150 Semi/Automatic keyer £€74.75 transistor preamp
LINEAR AMPLIFIERS DUMMY LOADS
2M10-80P  144MHz 10W input/80W DL20 30W DC-150MHz with PL259
output with 3dB preamp £138.00 connector
2M25-150P 144MHz 25W input/150W T-80 80W DC-500 MHz with
output with 9dB preamp £184.00 50239 connector
2M10-150P  144MHz 10W input/ 150W T-150  150W DC-500MHz with
output with 3dB preamp £209.88 S0239 connector
2M3-150P  144MHz 3W input/150W
output with 9dB preamp £209.88
STILL HELPING WHERE T
H
G. WHIP Mobile Antennas S
Tribander 10-20 Slide £25.88 Here’s a list below to make buying easier for you -
L.F. Coit 40/80/160 MTS £6.56 Work it out yourself — You'll see — itreally is easy!
L.F. Whip Telescopic £€4.26
Multimobile 10-20 Auto £30.48 List 12Pa
D e L y-
m}‘ MObg:e &;’A‘.“Q'.'BIO‘ 160. 56'56 Product Price Deposit ments
McBieVpilie escogic 426 | vaesu FT 902DM £799 €312  £40.66
Flexiwhip 10M Mast £18.11
A . b Yaesu FRG 7700 €309 £119 £15.89
by two way F/Whip Coils 40/80/160 £656| |vaesuFRG7700M  £389 £160 £19.01
Base Standard §6~°° Yaesu FRG 7000 £299 £115 £16.30
F R E E P o ST Eatse Hea;y Duty g 1(23'058 Yaesu FT 101ZDFM €599 £250 €29.05
xtenaro . Yaesu FT 10120 AM £585 £225 £30.02
Yaesu FT 101Z FM £629 £190 £28.27
MICROWAVE MODULES FDK Multi 700EX Yaesu FT 101Z AM €515 €195 £26.61
MMT 432/285 £149.00 X,’:g‘,ﬂ'a"%f‘a'::vco £19900 Yaesu FL 21002 £385 £155 £19.20
MMR 432/144R £184.00 Precision moulded coil forms stain- FDK Multi Yaesu FT 225RD £565 £220 £28.76
NIMT 28/144 £199.00 | || hardware - Aluminium tube DK Muiti 750€ Yaesu FT 707 £529 £200 £27.49
MMT 144/28 £99.00 [ [] ;€551 = narawa e £299.00 Yaesu FT 480R £359 €175 £15.30
MM 1 £27.90 irridit finish - Coated aluminium wire Yaesu FT 290 £229 €100 £1082
MMC 28126 £27.90| | Fully waterprooted Send 30p for our Standard 8800 £262 €99 £1271
MMC 28/144 £27.90 Avaitable 7/14/21 MHz £11.99 bur'r_\tper,bundie Standard C78 £219 £ 99 £10.04
MMC 144/any IF 27.£ W2AU BALUN iterature Standard C58 £247 £107 £11.69
MMC 144/28LO £29. 3.5/30 MHz 2.5 Kw with Lightning .
MMC 7Orany IF £27.90 | | Arrestor - Suitable Vees, Yagis ggﬁ:'g’;‘: g:zf:::: Many Other items Avaitable on Similar Terms
xmg 432’%& gg:% Doublets, Quads, etc. £11.99 All Items Advertised Call for Details
MMC 1296/any IF £32:20 STANDARD
MMC 050500 £69.00 8800 2m Tevr £252.00 Choose your AMTECH here
MMA 28preamp £14.95 C7800 70cms Tevr £275.00 Amtech 100 Mobile Match £16.95
MMA 144V preamp £34.90 Amtech 200Random Wire ATU 10-160m 200w pep £29.95
MMV 1296/28 £32.20 | | DENTRON Amtech 300Random and Coax Fed ATU 300w pep £43.95
MML 144/100linamp £142.60 | | GLA 1000 Linear Amp £295.00 | | Amtech CW 250 — The most outstanding CW filter available £24.90
MML 432/100linamp £228.85 10/80 1Kw 95. Amtech Channelguard — A plug in device to eliminate those
MML 144/25linamp £59.00 MLA 2500 Linear Amp unwanted stations Decoder £15.25
MML 432/50linamp £119.00 10§ 160§KW . - 5599-00 Sender £7.25
MM 2000 £169.00 | | MT 3000 3Kw Tuner /Bummy | | Amtech FM7: FM Demodulator for FRG 7 £11.90
Load £275.00
SWAN CuUBIC
§§E° 103 gP-O-a- ICOM IC 730, All bands 10-80m including | | ANTENNAS
p.o.a. 30m, 17m and 12m. 100w RF out and 40w Wide range in stock including JAYBEAM — HYGAIN - CUSHCART
15002 finear B0 | | o e o 1 Dot o arr s | | ASP TELECON - HOKUSHIN etc.
ST1AATU gp.o.a. and Switchable Preamp. £544.00inc. VAT. Bantex 5/B mobile whip complete antenna
g:z;?\%u [z:g::: Seconcr e £ Bantex % w mobile whip complete antenna
= SWR/RF POWER METERS B e e ) ey ey e . gy e
ROTATORS |'_
Skyking SU 4000 £92.00 SWR 253.5/170 MHz £12.94 [ A
Sk ki 250 .20 | | LEADERLPM88S-HF 1kw €58:00 | ~NOPOSTAGE REQUIRED AMCOMM SERVICES (51).
Emoto 502CXX Evgos| | HADEON et ieaor TR ] FREEPOST
KR 400RC £90.85 REECE UHF 74 144/432 £16.28 HARROW HA2 OBR
: HANSON FS 500H .
L gl 1.8/60MHz 2Kw £67.85
e G £50.00] | osKAR SWR 200 il
Rotor Bearing £12.00 3.30 Mz 2Kow £40.00 Please SENd M€ '« s s i ssos s s a i s W Ao & W o m o b st
* All items VAT and carriage paid.
AL o e B A 1 s s e it v e s A enclosed cheque/P.O. for
AMCOMM SERV|CESI l ........................................ or charge my VISA/ACCESS
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. [ ST R EUS THI. Sy ———
Telephone: 01-864 1166, 01-422 9585 |
Opposite South Harrow Tube Station on Piccadilly Line | INOIMNE] s s e A BT T s ST~ gt A = oYt L s T A ¥ 55
| AdAreSS Grishimnisimsism s Al iR AR A SR Tsdires

Showroom Opening Hours
Tuesday to Saturday 9-5.30
Sunday by Appointment

All items over £100
available on easy terms
at List Price
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R&EW DataBrief

stripline package MOSFETS for VHF /UHF
BF960: Low noise, low cost, high gain VHF/UHF

BF961: Low noise, low cost, VHF AEG G
BF963: Ultra low noise, high gain VHF BF960 6 e
3SK88: Low noise, low IDSS, high rel. VHF/UHF BF961 o ]

The above plastic package MOSFETs are the R&EW standards, and BF963 ) [+ I8
encompass virtually all functions required in high performance RF aat # (11
MOSFETs with operation from DC to 1GHz. All types are gate protected, ) f;,——ﬂ'( b%l [ ﬂ {o
and have been tried and tested by R&EW staff and contributors in a N )
number of applications. i

These devices can substitute metalcan devices (from the 40673, 3N200,
3SK... series), the only proviso being that the BF devices may require more |J |
board space, with larger lead holes. The 3SK88 should drop straight into o
the holes left by a metalcan device = b o dy

NEC T
General Configuration 3SK88 conm

~ -y

Gate 2 Drain N
4{ » Anum-uT 1 ; Gate2
Gate 1 ooz e _—
a 4_' e .5 L B : g‘:ain
3
[ Dpdid
-0 20
{ 0.9810.18 ,\ .- 10" 0.2:0.06
Source T\ '
[} &Ynls-‘_—'_J f
et 38330
ELECTRICAL CHARACTERISTICS
VDS 3SK88 = 10v, VDS BF960/1/3 = 15v, VG2S = 4v — unless otherwise stated
3SK88 BF960 BF961 BF963
Symbol Parameter Min Typ Max|Min Typ Max{ Min Typ Max|Min Typ Max
BVpsx -V | D-S breakdown VG
VG1S = VG2S = —2v 20
—4v 20 20 20
I1DSS Drain current VG2S = 4v 0.01 6
mA VG1S = Ov 2 25 4 20 6 40
VG1S off G1-S cutoff VG2S = 4v -2 —4 -4 -3.5
VG2S off G2-S cutoff VG1S = 4v -0.7 —4 -4 -3
1G1SS G1 rev.l VDS = 0v VG1S
=+/=10v 20
nA +/=5v 100 100 100
1G2SS G2 rev.l VDS = 0Ov 20
VG2S = +/=10v +/—5v 100 100 100
Mfs/mS VG2S = 4y, ID = 10mA, f=1kHz| 14 17
ID = 7mA, f=1MHz 11.5 14 16 25
CiSS pF Input Cap. ID=10mA, f=1MHz |16 2.0 2.5
ID=7mA f=1MHz 1.7 37 6
CoSS pF Output Cap. 05 10 1.5
CDG1 fF 61-D Cap. ID=7mA, f=1MHz 25 25 35
GPS dB Power gain at 900MHz 14 16 18
800MHz 18
200MHz 21 20 25
Nf .d8 Noise figure 900MHz 38 55
S00MHz 28 40
200MHz 1.6 20 1.8
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Choosing and using MOSFETs for RF applications

The great joy of the dual gate MOSFET is the interchangeability of different types.
From the earliest 40600 to the latest 3SK88 pinout configurations have remained
standard, and the high impedance nature of the devices means that a 3SK88 can be
dropped straight into the circuit surrounding a 40600. There will possibly need to be some
small trimming of the input/output capacitance, but that’s about all. Optimization of the
various parameters to achieve best noise figure will require a little more individual
attention, but this exercise is beyond the resources of all but the very best equipped labs
anyway.

The dual gate MOSFET takes advantage of the cascode configuration on a single
substrate; but whilst the cascode is a very much more stable configuration than a single
gate grounded source FET, it is still possible to induce instability through positive
feedback. Upgrading early MOSFET designs with the higher gain parts available can
sometimes lead to this instability as both the input and output circuits are tuned to
resonance - and since it is usually a question of a marginally stable physical layout, the
cure can be effected by the damping effect of a ferrite bead on the drain lead, or a resistor
in series with the drain or gate.

Also remember that best noise figure is not generally coincidal with maximum power
gain. If anything, the input circuit appears to tune slightly HF at the point of optimum
NF, although each individual situation requires its own careful optimization.

The test circuits show the widespread use of feedthrough decoupling capacitors,
which although ideal for RF, are not usually very practical to implement in PC layouts.
The alternative is a small ceramic capacitor, placed very close to the point to be
decoupled, and soldered to an RF earth plane on the PC top to provide a low impedance
AC bypass. You may ‘get away’ with single sided techniques, but you will inevitably find
these more hit and miss, and subject to the obtuse manner in which RF tends to find it’s
own paths for positive feedback. ™

35K88

FORAWARD TRANSFER ADMITTANCE vs.
GATE? TO SOURCE VOLTAGE

Vs=10V
t=1 kHz

Ivtsi—~ Forward Transter Admittance--m$

VG)§—Gatel to Source Volage—V

POWER GAIN AND NOISE FIGURE wvs.
GATE2 TO SOURCE VOLTAGE

@

% g

.

Sebe

& |3

ol 15

3

z 3

24 a

£ Qﬂ —t . 3 1 L .
L s EEEann

_+_1 Vos=10V
=900 MHz

2 6 8
VG2s — Gate2 to Source Voltage—V

4 10

Test and Application Circuits

VDss

Gen Purpose amp

+VDss

900M Hz
100MHz

l VG2S

200MHz Optimal NF Preamp
* Optimise For Best NF.
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Cordiless telephones:
CB for Buzby?

Although widely available in the UK as a result of yet more of
those loopholes that seem to put the Wireless Telegraphy Act in
competition with a piece of Gruyere cheese, these are quite
illegal if used in the UK. The overall situation bears more than a

passing resemblance to CB - so let’s have a closer look...

The cordless telephone is just that.
Instead of being attached to the telephone
network by a pair of wires, the user is free
to wander around over a range of about
200-300 feet from the ‘base station’ and
receive or make calls as the need/whim
arises.

So, it must be pointed out, is anyone
else with a similar cordless telephone
within range of the same base station.
Some units are ‘answer only’ systems, but
many offer full duplex and ‘dial out’
facilities (simultaneous transmit and
receive with the ability to dial any number
normally accessible via the ‘hard wired’
version), based on the US FCC rules for
‘low-power’ transmitting apparatus with
49MHz from user to base, and around
1.7MHz from base to user.

Table 1: Frequencies in MHz for the
Uniden system

User Base
49.830 1.665
49.845 1.695
49.875 1.725
49.890 1.755

(Uniden are usually branded under the
Cobra, President or Dynascan labels)

The Elektra ‘Freedom Phone’ and
the Mura ‘Muraphone’ are simplex links
on 49MHz -since the general RF noise and
‘clutter’ around the 1.7MHz band can be
quite unacceptable at night. The relatively
clear 49MHz band (people used to say
that about 27MHz once upon a time) is
sufficiently into VHF to be immune to the
tribulations of the multiple propagation
modes of lower frequencies.

The penalty is that the duplex nature
of the conversation is compromised - you
can’t simultaneously transmit and receive
on the same frequency, and the frequency
‘split’ available in a given band is not
adequate to provide for low cost duplex

liftering. e.g.
Transmit  49.830MHz
Receive  49.890MHz

implics a Q of over 800 for only 3dB
isolation, never mind the 80-100dB that
would be required for a usable system.
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Figure 1: Murapbone Hand and Base block schematics.

17



T2 Ri3 Lg T3
d- -1-1—1-1- ou
F G _ 2nd RF ¢ ke |(Csccoil] [ist IF trans) o
. 5 [ist RF trons] R [2nd RF trans] Xtal Fw . ]
I5pF —===7 REamp 55, ———=7 Co¢ . [Mixer/oxc] [ist LF ame]

.

4
|
I
[
I

Cia
Wo.ofm
C3 | Sis Ry

FOOw 002 560
BT 7

D3 IN6O

o

RADIO & ELECTRONICS WORLD

A"
+
AF output s Audio output & - gy
modulation |
modulator \rans ! DC.

AAAA
v

b el

(=]
w

MF WF pF tkn 002 F 560 o
) o p H n ) INaIB7TE 505
7
1 YA Nl 1 p]
T !
R T
2R =R
ooo_r." £™9 M0 C3s o.oo:__n
= E 3 4
C3 \ < 33kn T33kn O-OlyF Sig Cag .nw_r.n
O-O2uF nuw nww Cayg [ | OOpF nuo nAO Cay J

25C1390

T T &l 7| [T

S a5kHz] R i 7kHz
C36 Osc_| F100 Ca2 Osc
ka
R26 2 20 Ry7 uF o ca7 P34z o R3s |o0OIpF
E3 - 4+ ¢ > 12 10kn 4 +
IS5kn3~ kn ISk b 4 IOuF ko = 2R395Ca4
3728 =3I mmIOF B ka Ry73 = ko POpF
2kn J kn o (o
&

Figure 2: Muraphone ‘Hand Held’ remaote unit circuit.
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The Muraphone MP100 uses a time
multiplex system to provide priority to the
portable unit based on the timing of
Figure 1. The base activates the remote
unit by transmitting lkHz AM tone on
49MHz, which alerts the user to pull up
the antenna and reply. The fact that it is
AM may seem surprising, but this would
appear to be a compromise to avoid the
need for muting - and keep the whole
system low cost.

The remote phone (Figure 2)
transmits a 7kHz tone which activates a
tone decoder at the base station to latch
on the line. The 7kHz tone is outside the
bandwidth of the telephone line, so only a
very basic form of filtering is applied.

The speech is then fed along to the
telephone line transformer until the
remote user releases the button to enable
the receiver section. The 40mSec
transmission gaps are hardly noticeable -
and perhaps another reason for using AM
for the system, since such gaps in an FM
transmission would lead to noise ‘blips’
unless a carefully synchronized blanking
process was used.

The remote user releases the line by
pressing the ‘line release’ button, which
simply operates a 4.5kHz oscillator in the
remote unit, this is then decoded at the
base to activate the hang up procedure
and release the line hold relay.

The MPI100 also permits intercom
facilities by simply putting some volts in
series with the carbon insert in the main
telephone instrument, thereby modulating
the line transformer.

The actual mechanism through which
the Muraphone achieves its operation is a
quite ingenious logic arrangement that
provides a good example for those of you
interested in the basic concept of talk-
back paging systems. Figure 3 abstracts
the salient features of the design.

Duplex links

It seems very unlikely that the Home
Office would sanction a Duplex system
that uses 1.7MHz or thereabouts. Apart
from the fact that it simply isn’t very
useful from a users point of view, the
spectrum is simply not available around
the crowded European airwaves. The
USA’s FCC rules permit its use in the
USA, where the mains connections to the
base station are loosely coupled in to the
system as the 1.7MHz antenna Figure 4.

Carrier-current systems

The general concept of the mains
carrier-current communications link is to
employ existing mains wiring for relaying
speech/data around the house - the signal
cannot jump the line phase, so communi-
cation is restricted to its own 240V side of
the mains circuit. The house next door
may be on the same circuit - so confiden-
tiality is not assured unless steps are taken
to confirm the isolation of the mains
circuit.

This tempting shortcut to providing
communication has been brought to the
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attention of many through National
Semiconductor's ANI46 linear appli-
cation note (Figure 6) - but it must be
borne in mind that the circuit proposed by
National is for 115V AC mains systems
-NOT 240V AC. In fact, if the National
circuit is copied verbatim, there is every
chance you will either ‘blow up’ on switch
on - or that there will be a dangerous
leakage current since the medium
employed for mains coupling is-only rated
at around 100V DC!

The utmost care must be observed
when connecting anything like this to the
mains - and it is regrettable that the
National circuit could easily lead to
serious trouble for unwary users. The
basic concept is quite sound if approached
with a healthy respect for 240V AC - and
R&EW will be using this system a good
deal in future issues.

FM is the preferred mode - AM can
be used, but all the clicks, bangs and
buzzes that are inherent in modern
electrical environments are likely to escape
through and cause severe problems.

The mains appears as a very low
impedance load to the carrier current
transmitter - and attachments across the
mains present a sufficient impedance to
the RF to cause only minimal losses to the
RF carrier. The output of the
‘transmitter’ might take into account the
nominal RF impedance of an average
mains lead (around 50-100 ohms), and a
loading coil can be placed in series with
the output coupling to present a better
match, and maintain isolation from
variations on the mains circuit.

The UK specification for such forms
of communication is enshrined in
MPT381 - which sets a basis for broad
approval of equipment in the range
16-150kHz. Although this basically relates
to a closed induction loop system, it seems
to be the nearest thing available to cover
this form of communication. Various
provisos are included with regard to the
granting of approval and the allocation of
a frequency, although the ‘blind eye’
situation  that exists around the
unregulated use of wireless intercoms
would seem to indicate that the HO
probably has bigger fish to fry. (Who said
10-4 ??).

The clincher is probably the
requirement that the maximum field
strength at 100 yards outside the loop in
any horizontal direction is 100uV. This is
generous enough for the purposes of
wireless intercoms, and we have not seen
any system approach this sort of level.
Although quite a lot of ‘power’ mains
wiring is encased in copper sheathing
-there is still plenty of scope for radiation
from wall sockets to appliances, lighting
etc., so a ‘receive-only’ unit need not be
fixed to the mains, but can simply use a
local ferrite rod antenna.

On the phone...

A simple ferrite rod in the remote
handset, provides a potentially more
efficient antenna for paging than via a

collapsed telescopic antenna in the case of
simplex 499MHz operations. There is a
problem of directionality with a ferrite
antenna, but it isn’t too severe at the
higher frequency end of the MW.

The frequencies used around 1.7MHz
are outside the permitted UK range, so
unless the rules are going to be changed,
existing cordless phones are not going to
be licensable. The 16-150kHz range is
arguably less effective due to the greater
inefficiency of matching the transmitter at
VLF/LF, and the fact that attachments to
the line are likely to have more effect due
to the generally lower impedance all
round.

Nevertheless, the
considerable
‘unworkable’.

system  has
potential and is not

A proposal for the UK

The illegal use of cordless telephones
is due for some sort of response from the
Home Office. Since CB could never be
contained, it seems a good idea if a
standard can be established for cordless
telephones, before we end up with another
set of enforced compromises.

The scope offered to the UK com-
munications industry is quite vast, and it
is arguable that it is more realistic to
expect to be able to enforce the rules
rather more positively than seems to be
the case with CB. After all, the prospect
of detection is rather more realistic, since
the base station is not quite as untrackable
as a CB rig installed in a moving vehicle.
The prospect of losing one’s telephone
line is a severe deterrent for miscreants
-quite apart from the provisions of the
Wireless Telegraphy act with £400 fines,
imprisonment etc.

The trouble is that cordless phones
have found a market in the respectable
end of society - solicitors, estate agents -all
sorts of community stalwarts who
probably really don’t know that the whole
thing is technically just as illegal as setting
up a medium wave pirate radio station.
Albeit as a matter of degree, the cordless
phone does seem a shade less outrageous.

It is quite reasonable that a British
citizen should be entitled to use a cordless
telephone if he so wishes. Despite the
progress of technology, there aren’t many
ways in which it can be seen to directly
enhance the quality of life for the general
public, and provided it complies with
rules that ensure its operation does not
cause undue interference to other users,
the cordless phone is a considerable
convenience.

The sparsely used MHz of Band |
and Band 3 VHF TV could easily spare a
few slots for the system - and it would
probably be better to use the upper
reaches of Band 3 in view of the improved
antenna size and efficiency - and the fact
that the transmissions are then well past
most of the mobile radio frequencies.
Output filters are also smaller and cheaper
around 200MHz. But one problem may be
the inevitable use of ‘boosters’ and
excessive antennas to extend the range of
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the system, and thereby spoil the idea for
others. Perhaps the knowledge that the
conversation is not confidential may tend
to curtail this aspect - but human nature
being what it is, there is little doubt that
someone will spring up to offer ‘bigger
and better’ systems at the expense of
legality. Playing fast and loose with the
air waves has regrettably become one of
those socially acceptable misdemeanours.

The use of a 7kHz tone seems
wasteful of bandwidth. A sub audio
(30-300Hz) tone ought to do just as
effective a job, without spreading the
spectrum. It could be a shade more costly
to provide effective filtering - but not
much - as long as FM is used, there would
be no problems with modulation trans-
former bandwidth.

Various devices exist to cater for
selective calling apart from sub-audio
tones, and such a vast potential market
ought to spur some UK manufacturer
into responding. In view of the response
to CB, this may seem a bit unlikely, but
with any luck, we would end up with a
sufficiently parochial approach that the
numbers involved would not create an
instant inrush of imports. And dare we
suggest it, why not simply hold an 18
months moratorium on imports ?

After all is said and done, many far
eastern manufacturers of cordless phones
have no qualms about fuelling the bootleg
trade in this country, so perhaps British
manufacturers could be allowed to bask in
the satisfaction of knowing that they have
received their come-uppance at last?

Watch R&EW for the development

of our integrated system of home
communications. ]
: Your Reactions......... Circle No. :
| Immediately Applicable 260 1
| Useful & Informative 261 I
| Not Applicable 262 !
| i
| Comments 263 i
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EXCLUSIVE TO US IN THE UK. TkW input 600W ssb 350FM 2MTR LINEAR!!

BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W-25W. RADIAL BLOWER
LED’s FOR READY, TX, OVERLOAD. PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4x150A OR 4Cx250B OR 4Cx250R |
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ICOM FM MOBILES ICOM 720A G/C

ICOM
PORTABLES
IC2E FM 2m

1C202 SSB
1C402 70cm

£242.00

All accessories
available —
see below

£849.00
£ 95.00
£125.00
£686.00
£883.00
£211.00

IC720A 200W

PS15 Power Supply
PS20 P/S with speaker
1C730 200W

1IC2K L S00W linear
IC2K LPS Power supply

£165.00
£255.00
£259.00

£495.00
£699.00
£299.00
£379.00

1C251 2m
1C451 70cm
1C260 2m
1C290 2m

ROTATORS ETC
DIAWA

MICROWAVE MODULES

ICOM MMA 144V 2m preamp
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BP5 11V Pack
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DC1 12V adaptor
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FT707 See below
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withgream
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MMA00 RTTY: See it working at
our shop £269. Full range stocked
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STANDARD

C8800 2mtr mobile
C7800 70cm mobile
C78 70cm portable
C58 2mtr portable
CMB8 mobile mount
C58/C78
CPB58 2mtr 25W linear
CPB78 70cm 10W linear
CLC8 carry case C58/78
C12/230 Charger
ADONIS MICS IN STOCK
202S Fiexible neck with
control box

£252.00

£ 23.00

DR7600X

DR7600R

DR7500R

KENPRO KR250

KR400RC

HAM IV
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Pwr/swr
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ATU

AR40
95028
CARRIAGE FREE!
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£ 90.80
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£ 42.00

£ 52.00
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PS6 Power Supply £145.00
150MX Digital £661.00
16002 Linear £406.00
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HF Mobile ant

CUSHCRAFT AMATEUR ANTENNA

ARX 2 Ringo Ranger 6dB
vertical

CS100 Speaker

A144.44 ele Yagi
A144.77 ele Yagi
A144.1111 ele Yagi £28.94
ARX2B Ringo Mk11 £32.29
ARB2K Conversion kit RINGO

HF, A3 20/15/10 3 ele
beam 8bD £€165.00
ATV3 20. 15. 10 Trapped
vertical €38.30
ATVS 10.15.20.40.80
Trapped vertical €83.69
214B 14 ele boomer

15.2db €55.77

144+10T+Yagi

£27.86
144+20T+Yagi

€12.50
€18.25
€22.82

MKl to Ringo MkII
FULL RANGE IN STOCK
SAE CATALOGUE

OSCAR

For vertical and horizontal
Oscar specials

£14.18 | RECEIVERS ALLON
SPECIAL OFFER-P.O.A.
R1000 Kenwood
FRG7700 Yaesu
FRG7700 Memory
| 1€2001L Sony
| SEARCH Il 2 metre

KB105

SPECIAL OFFERI
10M-80M Trapped Vertical
£7

| ALL POA ARE ON SPECIAL
OFFER. PHONE HOT LINE
7.00 * 01-556 1416

ALLACCESSORIES AVAILABLE -PLUGS SKTS CO-AX 2MTR COLINEAR £31.50, 70CM COLINEAR £31.50
N BARCLAYCARD

Access

OPEN MON—FRIDAY 9:00-5.30. SATURDAY 10:00-3:00. INSTANT HP FACILITY AVAILABLE
EASY-ACCESS M2—M11-M1 NORTH CIRCULAR ROAD-EASY PARKING

PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%
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Power Supply Circuits

Basic power supply circuits are used
to enable pieces of equipment to safely
operate from the AC power lines (rather
than from batteries) and are simply
designed to convert the AC power line
voltage into an electrically isolated DC
voltage with the value required by the
actual circuitry of the equipment.

The basic power supply circuitry
consists of a little more than a
transformer-rectifier-filter combination.
The transformer is used to convert the AC
line voltage into an electrically isolated
and more useful AC value, and the
rectifier/filter combination is used to
convert the new AC voltage into a smooth
DC value.

Figure I to 4 show the four most
useful transformer-rectifier-filter
combinations that you will ever need. The
Figure 1 circuit provides a single-ended
DC supply from a single-ended trans-
former and bridge rectifier combination,
and gives a virtually identical performance
to the centre-tapped transformer circuit of
Figure 2. The Figure 3 and 4 circuits both
provide ‘split’ or ‘dual’ DC supplies and
again give virtually identical
performances. The rules for designing
these circuits are very simple, as you’ll see
in a moment.
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Figure 5: Transformer Selection Chart.

Transformer-rectifier selection

The three most important parameters
of a transformer are its secondary voltage,
its power rating, and its regulation factor.
The secondary voltage is always quoted in
RMS terms at full rated power load, and
the power load is quoted in terms of VA
or watts. Thus, a 15V 20VA transformer
will provide a secondary voltage of 15V
RMS when its output is loaded by 20
watts. When the load is removed (reduced
to zero) the secondary voltage will rise by
an amount specified by the Regulation
Factor. Thus, the output of a 15 volts
transformer with a 10% regulation factor
(a typical value) will rise to 16.5 volts
when the output is unloaded.

Now, the most important point to
notice here is that the RMS output voltage
of the transformer secondary is not the
same as the DC output voltage of the
complete power supply. In fact, the DC
output voltage of a full-wave rectified
circuit is 1.41 times the RMS transformer
voltage (ignoring rectifier losses) that is
feeding the rectifier, as shown in the
graph of Figure 5. Note here that this
voltage is equal to 1.41 times the voltage
of a single-ended transformer, or 0.71
times that of a centre-tapped transformer.
Thus, our single-ended 15V RMS trans-
former with 10% regulation will in fact
provide an output of about 21 volts at full
rated load (just under 1 amp at 20VA
rating) and 23.1 volts at zero load.

When rectifier losses are taken into
account, the output voltages will be
slightly lower than shown in the graph. In
the ‘two rectifier’ circuits of Figures 2 and
4, the losses amount to about 600mV,
while in the ‘bridge’ circuits of Figures I
and 3 the losses amount to about 1.2
volts. The rectifiers should, for maximum
safety, have current ratings at least equal
to the DC output currents.

Thus, the procedure for selecting a

transformer for a particular problem is
very simple. First, decide on the DC
output voltage and current that is
required:
The product of these two values (allowing
for slight rectifier losses) determines the
minumum VA rating of the transformer.
Next, consult the graph of Figure 5 to find
the transformer secondary RMS voltage
that corresponds to the required DC
voltage. Simple?
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Figure 7: This basic Zener ‘reference’
circuit is biased at about SmA.

Figure 8:
This basic Zener ‘regulator’ circuit can
supply load currents of a few tens of mA.
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Figure 9: This series-pass Figure 10:

Zener-based regulator circuit
gives an output of 11.4 volts and can
supply load currents up to about 100mA.

This op-amp based regulator gives
an output of 12 volts at load currents up
to 100mA and gives excellent regulation.
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Figure 11: Connections for using a 3-terminal positive regulator, in this case a 12 volt

1 amp ‘78’ type.
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Figure 12: Connections for using a 3-terminal negative regulator, in this case a 12 volts

1 amp ‘79’ type.
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Figure 13: Complete circuit of a 12 volt 1 amp dual power supply using 3-terminal

regulator IC’s.
The Fliter Capacitor

The purpose of the filter capacitor is
to convert the full-wave rectified signal of
the rectifier into a smooth DC output
voltage. The two most important
parameters of the capacitor are its
working voltage and its capacitance value.
The working voltage must be greater than
the off-load output voltage of the power
supply circuit. The capacitance value
determines the amount of ripple that will
appear on the DC voltage when current is
being drawn from the circuit.

As a rule of thumb, in a full-wave
rectified power supply operating from a
50-60Hz power line, an output load
current of 100mA will cause a ripple
waveform of about 700mV pk-to-pk to be
developed from a 1000u filter capacitor,
the amount of ripple being directly
proportional to the load current and
inversely proportional to the capacitance
value, as shown in the design guide of
Figure 6. In most practical applications,
the ripple should be kept below 1-1.5 volts
pk-to-pk under full load conditions. If
very low ripple is required, the basic
power supply can be used to feed a
3-terminal voltage regulator, which can
easily reduce the ripple by a factor of
60dB or so at very low cost.

Voltage Regulator circuits

Voltage regulators may vary from
simple Zener-based circuits designed to
provide load currents up to only a few
mA, to fixed-voltage high-current circuits
designed around ‘fixed’ 3-terminal
regulator IC’s, or to variable-voltage
high-current circuits designed around
‘variable’ 3-terminal regulator IC’s. We’ll
look at practical versions of all three types
of circuit in the next couple of pages.

Zener-based circuits

A Zener diode can be used to simply
produce a fixed reference voltage by using
the connections shown in Figure 7. Here,
a current of roughly SmA is passed
through the Zener diode from the supply
line via limiting resistor R. Often, the
supply voltage (Vi;) may be subject to
fairly wide variations, causing the Zener
current to vary over a similarly large
range. So long as Vi, is always more than
a few volts greater than the Zener voltage
and provided that the Zener power rating
is not exceeded, this variation has only a
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Figure 15: An improved method of varying
the output voltage of a 3-terminal regulator.

moderate influence on the output voltage
of the Zener, which typically has an
effective output impedance of only a few
tens of ohms.

A Zener can be used as a very simple
voltage regulator, providing maximum
load currents up to a few tens of mA, by
merely selecting the value of ‘R’ as shown
in Figure 8. Here, when the designed
maximum load current is being drawn
only SmA flows through the Zener: When
zero load current is being drawn the Zener
passes SmA plus the full maximum
designed load current and thus dissipates
maximum power: It is important to ensure
that the power rating of the Zener is not
exceeded under this ‘no load’ condition.

In most practical voltage regulator
applications the Zener is simply used to
apply a ‘reference’ voltage to a high-gain
non-inverting buffer amplifier, which
then supplies the required output power.
The simplest example of this type of
circuit is shown in the series-pass regulator
circuit of Figure 9. Here, QI is wired as a
voltage follower, its emitter remaining at
about 600mV below its Zener-defined
base voltage under all load conditions.
The Zener network provides the base
drive current to QIl, this current being
equal to the output load current divided
by the current gain of the QI ‘buffer’
stage. Clearly, the higher the gain of Q1,
the better will be the output regulation of
the circuit.

One way of improving the regulation
of the Figure 9 circuit would be to use a
Darlington or Super-Alpha pair of tran-
sistors in place of Q1. An even better
solution is to use the op-amp plus tran-
sistor buffer stage shown in Figure 10.
Here, the op-amp and QI are wired as a
unity-gain non-inverting DC amplifier
with a near-infinite input impedance and

7812
+ In Out | ¥
x Common
1
VA SR LR P
25-30V 270n 10 12-20v
Disc  Rv| 3 gq
® A volts
i 1} ov

Figure 14: Very simple method of varying
the output voltage of a 3-terminal

regulator.
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Figure 16: The output voltage of a
3-terminal regulator can be increased

by wiring a suitable Zener diode in series
with the common terminal.

near-zero output impedance. The output
voltage tracks within a few mV of the
Zener reference value. The safe output
current is limited to about 100mA by the
power rating of Q1: Higher currents can
be obtained if Q1 is replaced with a power
Darlington transistor.

The Figure 10 circuit is very versatile.
It can be made to generate any desired
fixed voltage up to about 30V maximum
by simply using a suitable Zener value and
ensuring that the unregulated supply
voltage is at least 5 volts greater than the
Zener value (up to 36 volts maximum).
The circuit can be used as a variable-
voltage supply by simply wiring a pot

Q
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25v C G Vout
1w | 2
2700 Oy 12v
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& OV

Figure 17: The output current capacity of
a 3-terminal regulator can be boosted via
an external transistor. This circuit can
supply Samps at a regulated 12 volts.
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Figure 18: This version of the S amp 12
volt regulator has overload protection
provided via Q2.
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Porameter 37K 338K
Input voltage range 4-40V 4-40V
Output voltage range | 1:125-37V | |-25-32V
Output current rating I'5A SA
Line regulation 0:02% | 002%
Load regulation 0% 01%
Ripple rejection 65dB 60dB
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=125 -30V
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Figure 19: Outline basic data and basic application circuit of the 317k and 338k
variable-voltage 3-terminal regulators.

across the Zener, with its slider taken to
the non-inverting input of the 3140 op-
amp: This op-amp can accept inputs all
the way down to zero volts, enabling (for
example) a 0.25V supply to be easily
implemented.

‘Fixed’
circuits

Fixed-voltage regulator design has
been greatly simplified in recent years by
the introduction of 3-terminal regulator
IC’s such as the ‘78xx’ series of positive
regulators and the ‘79xx’ series of negative
regulators. These IC’s incorporate fea-
tures such as built-in fold-back current
limiting and thermal protection. A wide
range of 3-terminal fixed-voltage
regulator IC’s are available: Standard
current ratings are 100mA, S00mA, 1A
and 3A and standard output voltage
ranges are 5V, 6V, 8V, 12V, 15V, 18V and
24V,

Three-terminal regulators are
remarkably easy to use, as shown in the
basic circuits of Figures 11 to 13, which
show the connections for making positive,
negative and dual regulator circuits
respectively: The IC’s shown in these
examples are 12V units with current
ratings of 1A, but the basic circuits are
valid for all other voltage ratings,
provided that the unregulated input
voltage is at least 3 volts greater than the
desired output voltage. Note that a 270n
or greater disc (ceramic) capacitor should
be connected close to the input terminal of
the IC and 10u or greater electrolytic to
the output. Also note that these regulator
IC’s typically provide about 60dB of
ripple rejection, so 1 volt of input ripple
will appear as a mere lmV of ripple on the
regulated output.

The output voltage of a 3-terminal
regulator is referenced to the ‘common’
terminal of the IC, which is normally (but
not necessarily) grounded: Most regulator
1C’s draw quiescent currents of only a few
mA, which flow to ground via this
‘common’ terminal. The regulator output
voltage can thus easily be raised above the
designed value by simply biasing the
‘common’ terminal with a suitable

3-terminal regulator

26

D2
INAOO2
*
+ Vin| 317K [vout +
or
? uek_| Ie ) o
I Adjust 2200 &\ 4002
R
Vin .Cl + () Vout
35to a@ 00 100p 1125
l sk ©Op
4 ov

Figure 20: This version of the variable
voltage regulator bas 80d B of ripple
rejection,

voltage, making it easy to obtain ‘odd-
ball’ output voltages from the regulator.
Figures 14 to 16 show three ways of
achieving this.

In Figure 14 the bias voltage is
obtained by passing the IC’s quiescent
current (typically about 8mA) through
RVI1. This design is adequate in most
applications, although the output voltage
obviously shifts slightly with changes in
quiescent current. The effects of such
changes can be minimised by using the
circuit of Figure 15, in which the RV1 bias
voltage is determined by the sum of the
quiescent current and the bias current set
by R1 (12mA in this example). If a fixed
output voltage is required other than the
designed value, it can be obtained by
wiring a Zener diode in series with the
common terminal as shown in Figure 16,
the output voltage then being equal to the
sum of the Zener and regulator voltages.

The output current capability of a
3-terminal regulator can be increased by
using the circuit of Figure 17. R1 is wired
in series with the regulator IC. At low
currents insufficient voltage is developed
across R1 to turn Q1 on, so all the load
current is provided by the IC. At currents
of 600mA, or greater, sufficient voltage
(600mV) is developed across Rl to turn
Q! on, so QI provides all currents in
excess of 600mA.

Finally, Figure 18 shows how the by-
pass transistor of the above circuit can be
provided with overload current limiting

via 0.12 ohm current-sensing resistor R2
and turn-off transistor Q2.

‘Variable’' 3-terminal regulator
circuits

We’ve already seen that the outputs
of ‘78xx’ regulators can be varied over
limited ranges by simply applying suitable
variable voltages to their ‘common’
terminals, even though these IC’s are
designed as ‘fixed’ regulators. If,
however, you need to vary the output
voltages over fairly wide ranges, a far
better solution is to use one of the special
‘variable’ 3-terminal regulator IC’s, such
as the 317k or the 338k.

Figure 19 shows the outline, basic
data and the basic variable-regulator
circuit that is applicable to these two
devices. Both devices have built-in fold-
back current limiting and thermal
protection and are housed in TO3 steel
packages, the major difference between
the devices being that the 317k has a 1.5
amp current rating compared to the 5§ amp
rating of the 338k. The major feature of
both devices is that their ‘output’
terminals are always 1.25 volts above their
‘adjust’ terminals, and their quiescent or
adjust-terminal currents are a mere SQuA
or so.

Thus, in the Figure 19 circuit, the
1.25 volt difference between the ‘adjust’
and ‘output’ terminals causes several mA
to flow to ground via RVI1, thereby
causing a variable ‘adjust’ voltage to be
developed across RV1 and applied to the
‘adjust’ terminal. In practice, the output
of the Figure 19 circuit can be varied over
the approximate range 1.25 to 33 volts via
RVI1, provided that the unregulated input
voltage is at least 3V greater than the
required maximum output voltage.
Naturally, alternative voltage ranges can
be obtained by giving R1 and/or RVI1
alternative values, but it should be noted
that for best stability the R1 current must
be at least 3.5mA.

The basic Figure 19 circuit can be
usefully modified in a number of ways.
The basic ripple rejection factor of this
circuit, for example is about 65dB, but
this can be increased to 80dB by wiring a
10u by-pass capacitor across RVI, as
shown in Figure 20, together with a
protection diode connected as indicated,
to prevent the capacitor discharging into
the IC if the regulator output is short-
circuited.

+ Vin 317K Vout &
or .
338K T
. 2R, %D
Adjust 3 1
d 2500 jlw«sooz
Vin C| R Vout
£
3510 WEIO0 c2 125
Cy 1Op to

40V ) RY,

Figure 21: This version of the regulator
bas 80dB ripple rejection, a low
impedance transient response, and full
input and output short-circuit protection.
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Figure 22: The output of this version
of the regulator is fully variable from

If you want to get the maximum
possible voltage out of one of these
regulators, you'll need to make sure that
the input voltage does not exceed the 40V
rating of the IC. The best way to do this is
to use a simple Darlington-plus-zener pre-
regulator circuit, as shown in Figure 23,
which enables you to use any unregulated
input in the range 35-55 volts. Note that as
well as giving input over-voltage pro-
tection, this pre-regulator also gives a
further improvement in ripple rejection.
If you want to use this circuit with a S amp
338k regulator, you may need to reduce
the value of Rl and beef up the power
rating of the Zener diode.

Vout
i
L2 3k Fwee—
R L, o125
Adjust IR to Ut
v 205, . =]O0OmA when
L b R = 12:5R
2 Lood
L 1,
X oV

Figure 24: Method of using the
317k as a precision current limiter
or constant-current generator.

Finally, to complete this look at

zero to 30volts. o regulator circuits, Figure 24 shows how
IN40O2 you can use the 317k as a precision current
A further modification of the Figure i limiter or constant current generator in
20 circuit is shown in Figure 21. Here, the R2¥ Q which the output current is determined by
transient output impedance of the L TIP121 R1 and is virtually independent of the
regulator is reduced by increasing the C2 external load values. By suitable choice of
value to 100u; diode D2 is used to protect . Vout R1, the constant-current magnitu.de can
the 1C against damage from the stored Vin Vin | | T be set at any value between approximately
energy of this capacitor if an input short g:f Adjust E S0 10mA (RI equals 120R) and 1.25A (RI
occurs. 1r Vout equals 1R0). Not bad for a two-
The minimum output voltage of the ry ;2\', uE P component circuit. @
Figure 19to 21 circuits is 1.25 volts. If you RV| % 0o | 30v
want the voltage to vary all the way down sk & » L
to zero, the circuits must be configured so v
that the ‘adjust’ terminal goes to —1.25V e ==
when RV1 is reduced to zero ohms. Figure : Your Beactlons.: """" C"‘;';NQ {
22 shows how this can be achieved, using Figure 23: This variable-voltage unit : magsl ey Agnliciiy I
a 35V negative rail and a pair of series-  uses a pre-regulator (Q1) to give R i ;"gg "
connected diodes to clamp the low end of  input over-voltage protection and | Not Applicable - (
RV1to —1.25V. improved ripple rejection. | Gowmene . BF A
é )

ZX81 program that works!

ZX81 Histograms

-by Neil Patey

The program accepts up to 12 pieces of data in the range 1-41 and
reproduces that data as a bar graph. Drawing commences on
entering the twelfth number or by entering a zero in the data.
The following 1K program sets up a dimension and then
draws a bar graph from information within that dimension.

10 DIM D (12)
20FORE = 1TO 12
30 PRINTE; “—"";
40 INPUT X
50 PRINT X
60 IF X < 1 THEN GOTO 100
T LETD () = X
80 NEXT E
9 LETE = 13
100 CLS
110 FORC = 0 TO 21
120 PRINT AT C, 0; **.”
130 IF C > 13 THEN GOTO 150
140 PRINT AT 21, C; **.”
150 NEXT C
160FORC = I TOE — 1
IT0LETB = C % 2 + 1
180 LET X = D (C)
190 IF X > 41 THEN LET X = 41
LZOOFORA =2TOX + 1

210 PLOT B, A
220 NEXT A
230 NEXT C

Lines 10 to 80 set the dimension and allow the user to enter
his own data, lines 110 to 150 draw the vertical and horizontal
boarders. Lines 160 to 230 plot the graph, line 190 is necessary to
prevent data in excess of 41 from stopping the program.

Although the program can be altered to handle a larger
amount of data, it is not recommended for the unexpanded 81 as
the remaining memory would not be sufficient to execute the
program properly. However, if you are fortunate enough to
possess the add on RAM, then the following lines would need to
be altered.

Example to handle 20 data inputs
10 DIM D (20)
20FORE = 1TO 20
Also
160 FORC = 1 TOE + 7
If it i$ required to extend the base line then transpose lines 120 and
140 and alter line 130 accordingly. 1.e.
120 PRINT AT 21, C; **.”
130 IF C > 21 THEN GOTO 150
140 PRINT AT C, O; *.” J
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RS232 ADA

by Jonathan C Burchell

The RS232 ADA consists of an 8-bit analog to
digital converter, plus an 8-bit digital to analog

converter, may be operated by any computer equipped

with an RS232 serial communications interface.

The RS232 ADA consists of an 8 bit
analog to digital converter, plus an 8 bit
digital to analog converter, which may be
operated by any computer equipped with
an RS232 serial communications interface.

Although simple to construct and set
up, the ADA converter relies on the use of
LSI building blocks to ‘simplify’ what is in
fact an extremely complex function. It is
built from only a handful of components

Applications for the ADA board
include: programmable power supplies
with current feedback, signal sampling,
component identification, and also the
monitoring of any real world variable
which can be represented as varying
voltage. This last classification encom-
passes a virtually infinite number of

applications.
The ADA board includes a UART
(Universal Asynchronous Receiver

Transmitter), which allows the reception
of serial characters from the computer’s
RS232 output port. Once a complete 8 bit
character has been received, it s
transferred from the UART to an 8-bit
digital to analog converter (D-to-A).

The converter produces a voltage
which is proportional to the binary value
of the character received by the UART.
The converter output ranges from 0 volts
for an input word of 00000000, to 2.5
volts for an input word of 11111111,.
Once a character has been received, it will
remain at the output of the UART until
the data source transmits another
character. The rate at which characters
can be transmitted is limited only by the
selected baud rate. The converter itself
has a worst case settling time of 2 micro-
seconds, although the op-amp buffer
provided, increases this to approximately
25 microseconds.

An analog to digital conversion is
initiated by the RTS (Request To Send) or
similar line from the computer going
‘high’. This state is detected and the
voltage being monitored is sampled.

Once the sample and hold amplifier
has stabilised, an 8 bit analog to digital
converter is instructed to convert the
voltage present at its input (from the
sample and hold) into a binary value
representation of the signal’s magnitude.

When the analog to digital conversion
is complete, the converter initiates the
transfer of the data to UART. The UART
appends to this data the appropriate
parity and start/stop bits before
transmitting it to the computer’s RS232
input port.

Detailed circuit operation

The timing of the data transmission and
reception is controlled by a CMOS baud
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rate generator type CD4702. The refer-
ence crystal is divided down to produce 14
standard baud rate frequencies, and the
required frequency is selected by the
combination of 1’s and 0’s set on SWB-1.
The output from the 4702 (a square wave
at 16x the selected baud rate) is fed
directly to the UART’s transmitter and
receiver clock circuits. A signal at 153KHz
(#1) is taken from the 4702 and used for
clocking the analog to digital converter.

The UART (TR1863) (IC5) is set up
to transmit one start bit, 8 data bits, and
one stop bit. Even or odd parity may be
selected by taking pin 39 (IC5) high or low
repectively. If it is not desired to generate
and check parity, t