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_TE ¢ PORTABLE
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The widest selection
of portable oscilloscopes
In the business.

You also have different If your priority is high MHz and they weigh less than
priorities when choosing a performance, we have the 1.7 kg.
portable oscilloscope. Some Tektronix 400 series with Inf in the P bl )
people want laboratory versatility bandwidth ranging from 50 to n fact, in the Portables-series
in the field whilst others require 350 MHz. Optional DMM and one can °h°°‘°;e a portable
basic performance at the most delta time read-out are available oscilloscope of any bandwidth,
economic price. Others are more  for most models and some have low weight, storage or non-
concerned about weight. Because  storage capabilities to 100 MHz siendge,
everyone's needs are different. single shot. All Tektronix portables are
Tektronix has a range of 21 backed by service support in more
portable oscilloscopes - both If you need a battery-powered than 50 different countries. To
realtime and storage models. It is  model that fits into a briefcase or find out which of the Tektronix
the widest selection of portables toolbox, our 200 series will be range best suits your priotities,
in the business. best. The bandwidths go up to 5 return the coupon today.

M Please send me your portable
‘scope brochure.
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Tektronix UK Limited, PO Box 69,
Coldharbour Lane, Harpenden,
Herts AL5 4UP.

Tel: Harpenden 63141
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Regional Tel. Numbers: Harpenden 63141, Maidenhead: 73211, mmnle’

Manchester: 428 0799, Livingston: 32766, Dublin: 850874 COMMITTED TO EXCELLENCE
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The front cover of the December edition announced NEW ANALOGUE SWITCH ICs
which (due to alast-minute hiccup) did not in fact appear in that issue

We apologise to any readers who may have been

inconvenienced.

We are rather disappointed with the number of entries received for the Transistor
Design Competition and the 'Caption’ contest (October issue) and for the
November DMM Competition. Consequently, we are shifting the closing dates for
all these events to December 21st, '81. The final results will be announced in the
March '82 issue.

3. Due to pressures on space, a number of intended features have been dropped
from the present issue (see also the Editorial page). We apologise to any readers

who may be disappointed. To alleviate any future ‘pressures’ we shall, as from the
March '82 issue, be increasing the number of pages in R&EW.

Subscriptions
Rates for 12 months
UK £9.50
Overseas £10.50 ©Broadercasting Ltd. 1982 Contents may only be reproduced after obtaining
permission from the Editor. Short abstracts or references are allowable provided

the source is given.
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EASTLONDON HAM STORE

191 FRANCIS ROAD LEYTON E.10
TEL 01-558 D854 TELEX 8953609 LEXTON G

H. LEXTON LIMITE

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMJSES
MAIN (UK) SERVICE CONTRACTOR TO HITACHI SALES (UK) LTD

EXCLUSIVE TO US IN THE UK. 1kW 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
ELECTRONIC PLATE CURRENT FUSE - NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE: H.88mm. W.318mm. D.375mm. FROM £460.00.

D 70C 70cms. 10W in — 200W out £489 All these linears have adjustable inputs and outputs and they are all fully
D 200S 2mitr. 1kW p.e.p. ssb. (600W FM) £599 protected.

D 200 2mtr.  500W p.e.p. ssb. (350W FM) £499 ALSO AVAILABLE:- 18db Gasfet masthead preamplifier which suits the out-
D200C 2mtr. 1300Wp.e.p.ssb. (150w FM) £300 put of these linears and which is also powered by them via the antenna co-ax,

-
ICOM MULTIMODES ICOM FM MOBILES | 1com 720A G/C
ICOM [ PORTABLES )
ACCESSORIES : IC2ZEFM 2m
BPS5 1V Pack £30.50 £169.00
BP4 Em, tg case for 6XAA £ 5.80 | 1C202 SSB
s o
ac . 1C402 70cm
BC3 Base Charger £37.00 40 £242.00
DC1 12V adaptor £ 8.40 y ;
WM Mic speaker £12.00 | All accessories
% wave 2E whip £6.50 I EUES 1C720A 200W
CP1 Mobite Charging load £ 3.20 PS15 Power Supply
LC1/2/3 Cases £ 350 | 1S2312m e 1C25E PS20 P/S with speaker
1C451 70cm £599.00 16730 200W
1IC260 2m £299.00 25W FM Mobile :
1C2K L 500W linear
1C290 2m £379.00 £259.00 1C2KLPS Power supply £211.00

MICROWAVE MODULES ROTATORS ETC

YAESU/SOMMERKAMP
FT1 Latest HF £1295
FT9020M Y AESU
FT9020M SOKO £935
Full Specification Model
FT1012DFM P.O.A.
FT1012DAM P.0.A.
FT2772D SOKO
FULL SPEC. A.M.
FT2772D FM
FULL SPEC. SOKO
FT707 100w £569
FC707 ATU £85
FP707 PSU IN SPEAKER
£125
£203

£671

£753

FTU707DM VFO
FT707+FP707+FC707
ALL N PRICE £720
FT767DX SOKO P.0.A.

All accessories available
for Yaesu/Sommerkamg

P.O.A.

JAYBEAM ANTENNAS
8Y 2M 8E Yagi
10Y 2M 10E %a i

£31.
{ PBM 10/2M 10E Parabean £36 80

ag
X6/2M'X12/70cm 2MTR
x 70cm x Y
& MANY OT ERS!!

TRIO/KENWOOD

TSB30S HF Transceiver £680.00
TS130S HF Transceiver £5630.00
TR8400 UHF Mobile  £320.00
TRI500 UHF Multimode £445.00
TR 7800 VHF mobile £268.00
TR7850 HP FM 2m £310.00
TR77302m FM £245.00
TRY000 £370.00

Many Trio/Kenwood accessories
available

MMA 144V 2m preamp

MML 144/25 RF amp

MML 144/40

MML 144/ 1005 new
with pream|

MMT 432/144 2-70
transverter

MMT 28/144 10m transv.

{MM4000 RTTY with
keyboard £299.00 )

£129.95

£184.00
£ 99.00

STANDARD

C8800 2mtr mobile
C7800 70cm mobile
C78 70cm portable
C58 2mtr portable
CMB8 mobile mount
C58/C78
CPBS58 2mtr 25W linear
CPB78 70cm 10W linear
CLCB8 carry case C58/78
C12/230 Charger
ADONIS MICS IN STOCK
202S Flexible neck with

control box £ 23.00

DIAWA

DR7600X

DR7600R

DR7500R

KENPRO KR250

KR400RC

HAM IV

CHANNEL MASTER

CN620 1-8 150MHz
Pwr/swr

CN2002 2-5kW PEP auto
ATU

AR40
95028
CARRIAGE FREE!

£135.00
£144.00
£105.00
£ 44.00
£ 90.80
£189.00
£ 42,00

£ 52.00
£190.00

£ 65.55
£ 50.00

SWAN/CUBIC

102BX 235W+PS5 £800.00
1038X WARC 235w £1000.00
PS6 Power Supply £145.00
150MX Digita! £561.00
15002 Linear £406.00
ST2A ATU TBA
ST3A ATU TBA
HF Mobile ant £80.00

YAESU/SOMMERKAMP
PORTABLES/MOBILES

CUSHCRAFT AMATEUR ANTENNA

HF A3 20/15/10 3 ele

ARX 2 Ringo Ranger 6dB

Mki to Ringo MKkIl  £14.18
FULL RANGE IN STOCK
SAE CATALOGUE
144 . 10T - Yagi

RECEIVERS ALLON
SPECIAL OFFER-P.O.A.
R1000 Kenwood
Yaesu

FRG7700
FRG7700
1C2001L Sony

SEARCH I 2 metre

ALL POA ARE ON SPECIAL

OFFER. PHONE HOT LINE
* 01-556 1415 »

vertical £27.86
CS100 Speaker £12.50
A144.44 ele Yagi £18.25
A144.77 ele Yagi £22.82
A144-1111 eleYagi £28.94
ARX2B Ringo Mk11 £32.29
ARB2K Conversion kit RINGO

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

144 -20T +Yagi

For vertical and horizontal
Oscar specials

SPECIAL OFFER!
10M-80M Trapped Vertical
KB105 £77.00

We offer FM Conversion to your ICOM IC720
or 720A and YAESU FT707 — please phone
for details. STOP PRESS! NOW ALSO FOR FT107 & 901.

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

VISA

)

} OSCAR
FT 480R MULTIMODE VHF Memory
FT 290R PORTABLE

FT 208R PORTABLE VHF
FT 708 PORTABLE UHF

+ACCESSORIES

£55.77

Also in stock — D.N.T. range of CB Transceivers,
Specialist in-car fitting service if required.

Access PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%

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

99 for further details
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EDITORIAL

Concepts

R&EW is published BY electronics people, FOR
electronics people. We’ve set out to produce the kind of
magazine that we, as practical electronics
engineers/enthusiasts, have always wanted to see. That is,
a magazine that is jammed solid with absolutely top-rate
features, news, projects and product reviews, with not a
single page wasted.

From the ‘Features’ point of view this means that,
unlike many other magazines, we will not be wasting page
space on material with titles like ‘Famous People’, ‘How
to Solder’, ‘Beginner’s guide to Electronics’, etc., or on
similar ‘book-type’ material.

From the ‘Projects’ point of view it means that we
intend publishing projects purely on merit, rather than te
meet an arbitrary project quota. In other words, we are
NOT in the business of publishing novice-designed
metronomes, reaction timers or LED flashers, etc., just so
that we can boast that we have ‘X’ number of projects in
an issue. We ARE in the business of publishing
professionally engineered projects that are highly
innovative, or have great technical merit, or which satisfy a
known and significant demand amongst our readers.

Of course, all of this sounds very fine and noble, but is
far easier said than done. Consider the ‘projects’ angle, for
example....

An On-going Scene

We at R&EW are keen to produce professionally designed
projects that can easily be built by most of our readers and
which actually LOOK professional when they’ve been
built. We like all of our projects to be fully engineered and
made available to our readers in complete kit form.

In some projects, ‘engineering’ simply means that we
design a special PCB, using our in-house computer-aided
design facility. In other instances, it may mean that we
invest large amounts of money (up to several thousand
pounds) in producing special injection-moulded cabinets,
ironmongery and miscellaneous hardware, etc., to ensure
that the final project is fully supported.

Providing this ‘engineering’ service, places a large
burden on R&EW?’s financial and physical resources. To
help ease this burden and give our readers an even better
service, we’ve recently started to arrange tie-ups with well
known electronics engineering/design companies, with a
view to pooling our research and manufacturing resources.

The immediate effects of our present tie-ups is that our
own five-man £70 000 development laboratory is now
backed up by additional research facilities to the value of
£200 000, and our mechanical engineering facilities have
been expanded by an order of magnitude. As a direct result
we will, within the next couple of months, be publishing
the UK’s first FULL SPEC 40-channel DIY CB rig and
Europe’s most sophisticated low-cost microprocessor
development system, with a host of other goodies to
follow.

In the present issue you can see the first fruits of our
tie-up with Sabtronics, the instrumentation specialists, in
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the form of the 3% digit LCD DMM project. This
particular unit is taken directly from Sabtronics’ existing
test gear range and was designed and engineered by that
company. Some of our future test gear projects will
actually be designed by R&EW but engineered and
supported by Sabtronics.

sabtronics @&

WXRL AR BT AR TR TR

The unusual editorial approach to the rather complex
Sabtronics project is worth a brief note. We feel that most
readers will find the circuit and description of the project
interesting but only a few hundred readers will actually
want to build the DMM. Consequently, we’ve omitted the
usual copious (and space consuming) ‘construction’ notes
from the article, but have ensured that they are adequately
supplied with the complete project kit. Those readers who
do not want to buy the kit can build the project directly
from the circuit diagram given in the article.

Space - Space

You can gather from the last paragraph that we’re trying
very hard to save magazine space wherever we can, so that
we can cram in as many extra features as possible. We’ve
even reduced the print size on some more of the ‘News’
pages. Even so, space in this issue is not sufficient to
present all the things that we would like, and we’ve very
reluctantly had to drop the ‘Amateur Radio’ and ‘In Your
Workshop’ features in favour of alternative material.
‘Workshop’ fans need not despair, however, as Dick and
Smithy will (we hope) be re-appearing in a new magazine
some time in ‘82. We’ll keep you informed.

Loy M1 araSH5n.



NEW PRODUCTS

voltage regulator with
150mA output, low drop-
out voltage and iow
quiescent current, from
National Semiconductor

National Semiconductor Corp,
the industry leader in the design,
manufacture and sale of voltage
regulators and linear integrated
circuits, has added the LM2931 o
its LM2930 family of low input/

output differential voltage
regulators. The LM2930 and
LM2931 are the first voltage

regulators to feature an output
current of 150mA with an
extremely low input/output
differential voltage of less than
0.4V. This low dropout voltage is
the result of a PNP instead of an
NPN pass transistor.

The LM2931 is available in two
versions: a 5V version, and an

adjustable version for output
voltages from 3V to 24V. The
adjustable version is the first

voltage regulator to provide a
digital on/off switch capabilitv.

The LM2931 features a low
quiescent current (1Q) of only 400
microamps with load currents not
less than 10mA. As a result, it is
ideal for ‘‘memory-keep-alive”
and battery back-up applications
as well as other low power pro-
cessor systems. It is also useful in
portable instrumentation and toys
and games, where low currents are
needed in stapdby mode, and
higher currents are required during
normal system operation.

The lower quiescent current of
the LM2931 (400 microamps
versus 60 to 8mA for other
regulators) results in longer battery
life in portable equipment appli-

cations. The useful life of the
battery is extended still further
since the LM2931-5 can be

powered by batteries discharged
down to 5.4V. Other SV NPN
regulators have always needed at
least 7V to operate.
Available from National
Semiconductor, Bedford.
121 for further details

Switch mode power
supplies, from Delpak

A new range of switching
regulator power supplies is now
available. Designated Series 30, the
new range will initially be imported
from the Japanese manufacturers
Inaba.

However, it is intended
eventually to manufacture the
range, under licence, in the UK.
.'Using a customised integrated
circuit the Series 30 will have
versions with single, double, triple
and four-way outputs. Qutput
capacity range from 30 watts to
150 watts.

The units feature built-in over-
voltage and over-current
protection, in-rush current
suppression and remote sensing
and control.

Available from Delpak
(Electronics) Ltd, Luton.

122 for further details

New 'true RMS’ digital
muitimeter from Bach-
Simpson (UK) Limited.

Bach-Simpson (UK) Limited
of Wadebridge, Cornwall,
Manufacturer of panel meters,
multimeters and test instruments,
have introduced a new digital
multimeter that reads true RMS on
AC voltage and AC current and
has a high frequency response up
to S0 kHz.

The Model 461-2R also features
twenty six AC/DC current, voltage
and resistance ranges with over-
load protection up to 250V - a
facility that is useful for service

Digital muitimeter offers
very high accuracy, from
Thuriby

The new Thurlby 1503 HA is a
low cost multimeter offering a very
high level of accuracy and resol-
ution. Developed from the
standard 1503, the new instrument
has an improved specification
particularly on DC voltage, and is
intended for applications where
highest possible accuracy is of
major importance.

A DC voltage accuracy of
+/—(0.03% reading + 0.005%
scale) is combined with a 4.75
digital scale length to improve
overall accuracy by reducing
resolution error.

Thirty-two ranges are provided
covering the normal functions of
AC and DC voltage, AC and DC
current, and resistance, plus

accurate diode test and frequency
measurement functions. Maximum
sensitivity is 0 microvolts, 10
milliohms, or | nanoamp, and
current can be measured up to 25
amps short term, or 10 amps
continuously.

The 1503 HA can operate from
either disposable batteries or AC
line, and a rechargeable battery
option is available. It is designed
and built in the UK and the price is
£165 plus VAT.

The standard version with a
basic accuracy of 0.05% is also
available at £149.

Available from Thurlby
Electronics Ltd, Huntingdon,
Cambs.

129 for further details

application. AC voltage measure-
ment capability is up to 750 V and
basic accuracy is to 0.1%.

Other technical features include:
High voltage transient protection
(6 kV, 100 uS); Extended AC
voltage frequency response up to
50 kHz; Nickel cadmium recharge-
able batteries supplied with AC
charger/adapter. Standard design
features include:-

1)  Large, bright 3.5 digit LED
display.

2) Safety designed to meet
UL-1244 requirements.

3) Double fusing system.

4) Wide range of accessories
available.

5) Portable, compact, only
2x 5.63 x 4.6"; weight only
1.5 Ib with nickel cadmuim
batteries.

6) A full 8 hour day’s L
operation on a single charge.
May be AC line operated
while batteries are being
charged.

Further information on the new
461-2R is available on request
from Bach-Simpson (UK) Limited,
Trenant  Estate, Wadebridge,
Cornwall.

123 for further details
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Stereo measuring decoder

SMD-203, from Rood
Following the introduction of

the SC-200 series digital stereo-

generators with their striking
performance (guaranteed 60dB
channel separation, 0.01%

(typical) harmonic distortion and a
95dB  (typical) signal-to-noise
ratio) and urgent need was felt for
a stereo-decoder able to measure
the performance of the SC-200
series stereo-generators.

FCC encoded stereo multiplex
signals are very sensitive to
distortion in transmission systems.
Even minor changes in amplitude

or phase characteristics will cause
the channel separation to deterio-
rate. The specifications of the
measuring equipment have to be of
such quality that errors of the unit
itself do not affect the results of
the measurements. Because of its
very low distortion and the high
channel separation, even the
smallet deteriorations in channel
separation can be measured.

The new SMD-203 can be used
for measuring stereo-generators,
but also for measuring FM stereo
transmitters and testing FM stereo
relay receivers.

Available from C.N. Rood BV,

The Netherlands
124 for further details
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NEW PRODUCTS

New 20MHz dual trace
oscllloscope from TRIO

CS1820 is an elegant solution to
the problems of high speed
waveform observations at a low
cost. Featuring a high resolution
display, usable to all four corners
of its 140 mm rectangular, post
accelerator type 16 kV CRT. A
graduated inner face eliminates
parallax errors and provides sharp
bright pictures of high frequency
and fast rising signals.

Trigger delay, for ‘delayed
sweep display’, the key to
observing complex waveforms,
first used in the current and very
successful CS 1830 is again
employed in the CS 1820 to allow

observation and analysis of any
delayed section of a waveform. In
addition, with B sweep not locked
into the delayed sweep function
any combination of A and B sweep
may be selected. This system is
extremely efficient in the detailed
examination of high speed digital
or video signals.

Fully guaranteed for 2 years,
including pick up and return, the
CS 1820 weighs 8.6kg and
measures 260 x 190 x 375 mm.
Price £420 (excluding P & D and
VAT). 100 MHz X1, X10 switch-
able probes are available with the
oscilloscope at a special price of
£7.00 each.

125 for further details

Portable nolse level meter
for broadcast circuits,
from W & G Instruments

Program circuit noise meter type
4503 is a lightweight compact noise
level meter designed to meet the
latest European requirements for
standardising the measurement of
audio-frequency noise on sound
programme circuits. It can be
switched to measure quasi-peak
noise in either a weighted or

unweighted mode in accordance
with CCIR  recommendation
468-2. Level measuring range
extends from +10dBm 10
—80dBm with a level accuracy of
0.1dB, and an unweighted
frequency response flat to +0.5dB
from 32Hz to 16kHz.

Available from
W & G Instruments Ltd,
Greenford, Middx.

127 for further details

Babani book catalogue

The 1982 catalogue of Babani
books is available FOC from the
publishers. This 32 page booklet
lists  books of a substantially
‘practical’ theme covering topics
ranging from (ransistor equiv-
alents to DX TV, and computing.

B Babani (publishing) l.id,

The Grampians,
Shepherds Bush Road.
l.ondon W6 TNF.

/Ferrantl VMOS Data Book \\

TC102 function generator,
from sSinclair

The TG102 function generator is
the latest product complementing
the Thandar range of test instru-
ments. It is mains operated and has
a frequency range of 0.2Hz to
2MHz producing sine, square and
triangle waveforms plus DC from
a variable amplitude 50 ohms
output. TTL output is also pro-
vided. External sweep facility is
available enabling greater than
1000:1 frequency change within a
selected range.

The TG102 is housed in the pro-
ven Thandar case which combines
ruggedness and portability.

The TGI102 is designed and
manufactured in England com-
plete with mains lead and 1 year
warranty and costs £145 plus VAT.

Available from Sinclair
Electronics Ltd, Huntingdon,

Cambs.126 for further details

NEC MPU/Memory handbook

VSI now have stocks of a 700
page NEC handbook covering
memories, MPUs, micro-
computers and peripherals
-including the new board products.

135 for further details

Dual-trace 20 MHz
oscilloscope from Gould

Gould Instruments has
introduced a new dual-trace
20 MHz general-purpose oscil-
loscope, the 0OS3000, which
incorporates many facilities
normally included in more
expensive  higher  bandwidth

oscilloscopes.

It features a bright 8 x 10cm
rectangular display with a choice
of a standard or long-persistence
phosphors. The standard phosphor
is a P43 (GY) type which has a
characteristic  similar to the
normally used P31 (GH) phosphor
but offers improved efficiency at a
2 kV accelerating potential. The
—3dB bandwidth is from dc to
20 MHz, and the sensitivity can be
adjusted continously via calibrated
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A 270 page data book covering a
broad range of planar (i.e. no V or
U grooves) power MOSFETs is
available from Ferranti. The book
contains a substantial cross
reference of ‘similar types’, and
lists the characteristics of cach
device. £2 each, post paid.

Ferranti Electronics, Fields New
Road, Chadderton, Oldham OL9

J

controls from2 mV/cmto 25 V/cm
to enable the screen to be scaled
directly to different types of input
parameters. The two input channels
are identical in performance, with
an accuracy of 3%,

Several different display modes
are available. Apart from the
normal single and dual-trace
modes, add and invert modes are
included to aid baseline
compensation and differential
voltage measurements, and X-Y
facilities are available for frequency
and phase-shift measurement, using
Lissajou figures. Enhancement of
the display can be carried out using
the Z-modulation input to obtain
event markers, and this facility can
also be used to remove flyback
signals from X-Y traces. The
timebase offers 18 speed settings, of
0.5uS/cm to 0.2 sec/cm at an
accuracy of 3%, and an
additional X10 pushbutton gives a
maximum speed of 50 nS/cm. A
variable sweep control also gives
continously variable settings
between 50 nS/cm and 0.5 sec/cm.

The OS300 is housed in a rugged
case measuring 140 x 305 x 460mm
and weighing 5.8 kg and is supplied
with a fully adjustable handle. It
has been designed on a modular
basis for ease of maintenance, and
is constructed using the latest
automated production techniques
at the Gould plant at Hainault,
Essex. Cost is £295.00

128 for further details



NEW PRODUCTS

Higher current bench
supply

New from Thurlby is a 15 volt 4
amp version of the PL series of
laboratory bench power supplies.
Designated the PL154, the new
supply operates in constant voltage
or constant current modes from a
few milliamps up to 4 amps
continuous.

Twin digital meters give a highly
accurate display of voltage and
current levels to a resolution of
10 mV and | mA respectively.
Remote sense terminals are pro-
vided to allow the precision to be

- Thurlby

oltaye

/

1550 3B5Y

Biten)
damping

.é&’! ’L"I . "
o

maintained at high currents, and a
separate DC output switch enables
voltage and current levels to be set
up before connecting the supply to
the load.

A new feature is ‘switchable
current limit delay’ which makes
peak currents up to 7 amps
available to circuits with
fluctuating loads.

The PL154 is available from
Thurlby Electronics Ltd. and their
distributors. Price in the UK is
£139.00 plus VAT.
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New dual deck telephone
answering machine.

A new quality low cost dual deck
telephone answering machine code
named ELGEM is now being
manufactured by Hants based
L.G.M. Electronics for Offices,
Surgeries Factories and Homes etc.
Using two international standard
double-sided mini cassettes this
machine has the facility for one
cassette to be used for announce-
ments whilst the other is used for
recorded messages so abbreviating
the need for constant announcement
recording. Announcements are
recorded through the built-in
microphone and are played back
through the loudspeaker.

This easy-to-use machine has
indicator lamps to show ‘power
on’, ‘machine in use’, ‘callers
message recorded’ and ‘tape run
out’. Measuring only 6% x 12%4"*
X 2%’ and weighing 5% Ibs it fits
comfortably under the telephone.
British designed and built, it is
fully certified by the Post Office. It
is provided with a standard Post
Office plug and the mains lead is
terminated with a 13 Amp plug.
Included is a comprehensive 12
months Guarantee. The cost is
£137.50 including VAT and
Postage in the UK and Eire.

131 for further details
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TV Pattern generator IC
from Ferranti

A comprehensive television
pattern generator on a single IC
has been developed by Ferranti
Electronics and is now available
from production. (Next months
R&EW contains a feature based
around this device).

Designated ZN234, the IC pro-
duces all the necessary test patterns
for colour TV convergence align-
ment testing. It has a very high
degree of accuracy and reliability,
requiring only a 2.5 MHz crystal
and the minimum of external
components to provide a complete
system ideally suited for the TV
engineer or keen enthusiast.

ZN234, which is contained in a
single 16-pin DIL package,
provides all the waveforms
necessary to produce crosshatch,

RFI suppression
from Eardley Electronics

A range of RFI power
suppression filters are available in
various

current ratings from 0.5A to 40A.
Approved to VDE and ASEV
for applications such as instru.

Sesoevsvscvssvsvstossvocse

° o

Mixed Video Blanking

: London.

mentation, medical electronics, °

Socceseccv e v or s e 8V s 08282’

dot and greyscale test patterns.
There are separate outputs for
these three functions, as well as
separate vertical and horizontal
line outputs and the mixed sync
and mixed video blanking timing
signals necessary for picture
production. The IC is fully
compatible with both European
625-line (CCIR) and American
525-line (EIA) operation. A § volt
supply is required, and the outputs
when mixed to give a composite
video can be fed directly onto the
video stages of the receiver or, via
a modulator/oscillator through the
TV aerial socket.

Full details of ZN234, including
an Applications Note, are available
from Ferranti Electronics, Fields
New Road, Chadderton, Oldham,
Lancashire, OL9 8NP.

132 for further details
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household appliances, busincsss

+ machines, power tools and powers
line :
. RFI and to reduce power lines
configurations of X-.Y :
delta filters and LC types with °

supplies etc. for protection froms

pollution. :
Available from Eardleys
. Electronics  Ltd,  Kensington,*
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New low cost logic probe
from Sabtronics.

Sabtronics announce the new
LP-1 10 MHz Logic Probe for
trouble-shooting logic circuits. The
LP-1 has LED display for logic 0
and 1 with switch selectable
thresholds to suit TTL or CMOS/
MOS circuitry.

The probe also has the useful
ability to either detect and hold
pulses or ‘glitches’, or to stretch
them. Power for the LP-1 can
usually be taken from the Vcc line
of the unit under test - connection
is by mini crocodile clips, which
are included.

Full interpretation instructions
are printed on the reverse of the
body of the LP-1, which costs
£24.95 (+ VAT).

133 for further details
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( SOFTWARE BACKUP

FOR THESE CASIO wWORLD BEATERS
World's Most Powerful BASIC Pocket Computer

B
FX-702P [ @ |
RRP L L L e s e e b
£134.95 ettt LR
ONLY ettt

AR EERERY -
L.,HJU‘-'".'? \L_]_,:i_‘ﬂﬁgl-‘n

£119.95 peeppSIEEEL P

Plus FREE MiCROL Professional Programming Pack® (RRP £9.95).
Flattens the Sharp PC1211

Alpha/numeric dot matrix scrolling LCD. Variable input from 1680 steps, 26
memories, to 80 steps, memories, all retained when switched off. Up to 10

rograms. Subroutines; 10 levels. FOR: NEXT looping; 8 levels. Debquin and
Editmg. 55 built-in functions, including Regression and Correlation, ali usable in
programs. Program/Data storage on cassette via optional FA-2 adaptor
{€£19.96). Auto Power Off. 17 x 165 x 82mm. 176g.

World's Fastest Programmable?
FX-602P

* L CD alpha/numeric (dot matrix) scrolling
display.

® Variable input from 32 program steps with
88 memories, to 512 steps with 22 memories.

* Memory and program retention when
switched off.

¢ Up to 10 pairs unconditional jumps (GOTO).

¢ Conditional jumps and count jumps. Indirect

1 addressing. Manual jump.

l * Up to 9 subroutines, up to 9 levels.

¢ 50 scientific functions, all usable in programs.

* PAM (Algebraic) with 33 brackets at 11 levels.

® Program and data.storage on cassette tape
using optional FA-2 remote control adaptor,

o B g)gr;wgpsatible with the FX-501P and FX-502P.
oB0o0D ¢ 9.6 x 71 x 141.2mm. 100g.

DB o 8 | ONLY £74.95 (RRP £84.95)
O 8 2 B & | Plus FREE MICROL Professional

' Programming Pack® {RRP £9.95)

D

FP-10 MINI PRINTER For FX-702P, FX-602P, FX-502P, FX-501P,
Available soon. Price and delivery on application

CASIO FX-702P SOFTWARE
Produced by MiCROL exclusively for Tempus
10% discount on software, if you purchase your hardware from us.

MICROL 702 USER SUPPORT

Professional Programming Pack. Get the best from your FX-720P with:
PROFESSIONAL PROGRAMMING — practical 702 programming from the ground
up plus 702 REFERENCE MANUAL — definitive guide to every 702 program
command — INVALUABLE! MIiICROL 702 PPP. Price £9.95

MiICROL PROCOS for PROFESSIONAL USERS
Now you can create powerful, reliable programs in just minutes, even if you have
never programmed a computer beforel

MICROL PROCOS is an advanced integrated operating system that cuts
programming time by 80-90% in most applications areas, saving many hours of
valuable time. PROCOS A and PROCOS B are supplied together on a ready-to-run
cassette, with a fully detailed User Manual offering features to suit every application.
PROCOS A is ideal for complex multi-variable calculations, while PROCOS 8
provides many of the features of a ‘Visicalc’ type modelling system — answers ‘what
if’ questions and analyses trends. Both systems feature easy-to-use commands and
support FP-10 print options. Brochure on request.

Available late November MICROL PROCOS (A + B) Price £24.95

MICROL 702 Basic: Plus. Add the power of up to 20 new commands to your
programs! Custom-made to ease advanced programming — features include: String
— number conversions; single-shot, await, timed KEY with user-controlled return
values; programmable RAN // generator; DATA-PACKING — up t0 2000 single
digit, single name variables; INTEGRATED DISPLAY COMMANDS — display data
and test with extra-low memory overheads. Modular design uses minimum memory;
easy to customise. Full-detail User Manual plus Program List for direct entry.

Available December, 1981 MICROL 702 B:P. Price £14.95

SHORT FORM CATALOGUE of latest calculators, keyboards

and watches available on request. 14p stamp appreciated

Keithley 129 DMM

SPECIAL
MAIL
ORDER
OFFER

Only

VAT

Keithley quality: professional performance. Ata price no
enthusiast can afford to miss!

That's the new 129 from Keithley Instruments —one of the
leading names in DMM's. Specification includes @ full
10 amp range @ only one calibration adjustment required
per year @ 25 ranges:. 5 functions: ac/dc VI and Ohms
@ 20.000 hour M.T.B.F. @ Resolution 100uV. 1uA. 0.1¢}
® 0.8% dc accuracy

The 129 is now available on mail order bringing it to the
widest possible market. At the lowest possible price

Easy to order: Fillin and post the coupon enclosing
cheque/credit card details

—

A superb leather case and
stand. value over ten pounds.
Only with this offer

AMERICAN
BEXPRESS

Access I

Cards

P 1 Inahurry? Then ring
i 0734751777 or Freephone 3272 for owp 24 hour
answering service

KEITHLEY

Keithley Instruments Ltd
1 Boulton Road Reading Berkshire R(:2 ONIL

r----------------1

Name:
Address:

*Only on request, at time of ordering. RRP of 702P/602P
versions, £9.95.

Price includes VAT, P&P. Delivery normally by return of post.

Orders received by Dec 18th should be delivered in time for
Christmas

Send cheques, PO, or ‘phone your Access or B'card number to:

kTEMPUS Dept REW1/FREEPOST

164-167 East Road, Cambridge
JANUARY 1982

CB1 108

92 for further details

Tel: 0223 312866 J

Please send me

(Inc. VAT & Postage)

] lenclose a cheque for
Please debit my credit card account no.

Keithley 129(s) at £80.50 each

Allow 21 days for delivery. 10 day trial — money refunded
if not delighted.

104 for further details.
----------------‘
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DEVELOPMENT ENGINEERS

Who else but the leaders in
mobile radio can best put your

thoughts into words?,

Who else but Pye Telecom of
Cambridge will back your experi-
ence to the tune of £15 million
over the next five years, giving
your ideas much more of a
certainty of seeing the light
of day. Who else but Pye
Telecom can confound
the doom and despair
mongerers by firmly
stating that we are one
of the most profitable j
and consistently
expanding com-
panies in a very
buoyant inter- £ =
national market. =,

We are part
of the Philips
group, and are market leaders in
mobile radio systems and since we intend
to remain so, we would like to speak to
the Development Engineers who will
be responsible for the future develop-
ment of these products. You perhaps?

As you will know, our products are
of a sophisticated, high-level designand
incorporate the latest electronics tech-
nology. Today, mobile radio systems are
high precision instruments capable of
any number of functions and usedin a
variety of applications, such as security,

defence, ground-

| m‘i«“//to-air and traffic

flow. As amember
of a project team,
you may be
involved in the
development of, say,
low capacity radio links
or special fixed, mobile
and portable systems. You
will follow a project through
from inception to field trials
and you’ll take the credit for its
success. If you like the sound of
what you read and hold a degree,
or equivalent, in electronics, together
with a ‘proven track record’ of related
experience, then we would like to meet
you, with a view to inviting you to join our
successful team of skilled engineers.
Salaries are competitive, relocation
assistance is very generous, housing
is reasonably-priced and our new
65-acre site boasts not only well-
equipped laboratories but a very
comprehensive sports complex.
For full details of how you can
best put your thoughts into words,
write to Liz Gray, Personnel Officer,
Pye Telecom, St Andrews Road,
Cambridge CB4 1DW, or call
Cambridge (0223) 61222.

e

lq’g Pye Telecommunications Limited

St. Andrews Road, Cambridge CB4 1DW.

296 for further details.
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372 DIGCIT LCD DMM. '

A fully-engineered ‘professional spec’ bench/portable digital multimeter for the
advanced constructor, this unit has normal overload protection and a ‘display freeze’
facility. The unit is available in full kit form, backed up by a warranty. Project
description by W.S. Poel.

THIS PROJECT IS THE FIRST to result
from R&EW’s ‘on-going” design/
engineering collaboration with Sabtronics
Incorporated (see this month’s Editorial).
Full credits for this particular design go to
Sabtronics, who market the instrument
under the code number 2015 A. the
2015 A is a professional-specification
instrument, with a total of 31 ranges
covering six functions (AC/DC volts and
current, plus ohms and ‘diode test’).
Measurement ranges span 100 uVto 1 kV
peak on both voltage ranges, 0.1 uA to
10 A both current ranges, and OR 1 to
I0M on the resistance range. Basic
accuracy varies from 0.1% on DC volts to
0.5% on AC current.

The 2015 A is battery powered (via
four ‘C’ cells) and incorporates a low-
battery (Lo Bat) warning indicator; mains
power can be accepted via an external AC
adaptor accessory. An unusual feature of
the instrument is a Touch and Hold

LIITI11Y

SPECIFICATIONS DC CURRENT
(@ 23°C +5°C)
DC VOLTS Range Resolution Accuracy Burden Voltage
+200 pA 0.1 pA 1 mV per pA
Accuracy of Overvoltage
Range Resolution Fesding protection + (0.1% + 1 L.s.d)
+2 mA 1 pA 1V per mA
$200 mv 100 pV
+20 mA 10 pA 10 mV per mA
+2V 1 mv +(0.1% + 1 is.d) +(0.3% + 3 !.s.d)
1200V dc or +200 mA 100 pA 10 mV per mA
+20V 10 mv peak ac
+2A 1 mA 100 mV per Amp
+200V 100 mV +(0.2% + 1 i.s.d) + (1% + 6 1.s.d)
+10A 10 mA 100 mV per Amp
1000V v +(0.2% + 2..s.d)
INPUT IMPEDANCE 10 Ma, all ranges OVERLOAD PROTECTION: 200 Ato 2030t rg;orsr:’gce;’-aiSOer::
ROLLOVER ERROR +2 1.5.d. max. ki) Cion s
RESPONSE TIME 0.5 sec. ancyiCATrangeskhlielmaxi(uniused)
NMRR : >60 db at 50 and 60 Hz.
CMRR ¢ >120 db at 50 and 60 Hz.
z AC CURRENT (Sine wave)
AC VOLTS (Sine wave)
Accuracy of Frequency Overvoltage
Range reading* Response Protecliogn Range Accuracy @ 50/60 Hz Frequency Response
200 mV 200 uA
250V dc or
2v +(0.5% + 1 |.s.d) 40 Hz to 40 kHz peak ac 2 mA
* (0.5% + 1 I.s.d) 40 Hz to 1 kHz
20V 20 mA
200V +(0.7% + 2 1.s.d) 40 Hz to 2 kHz 1200V dc or 200 mA
peak ac
1000V +(1.0% + 51.sd) 40 Hz to 400 Hz 2A
1 .d.
RESOLUTION - same as DC Volts (15% +21.5.d)
INPUT IMPEDANCE 10 Ma in parallel with 100 pF, all ranges 10A
DC OFFSET REJECTION: 25% of full range selected
CMRR : >60 dB at 50 and 60 Hz. RESOLUTION

RESPONSE TIME
*Accuracy at 50/60 Hz.

JANUARY 1982

5 sec. max. to within 5 digits

BURDEN VOLTAGE

Same as dc current

OVERLOAD PROTECTION




32 DIGIT LCD DMM.

Q0.03
___> oD TS PIN ASSIGNMENT
Multiplexer 16.19 W
DE e - Vgl =
Digit Strobe et
T Iy Qf
[ TI0r [Hf0 T10] PP M S
Re s CIRy/C) Qo0
- Latches Po"l::':: s cc, osian
10 11 T Jcon [-X$] =11
Cik | CikO 8 cjco2 [o13] =1}
e 1 il I — rdov  oubw
1o o -y =1
Clock 1s 108 o4 100s 10008 Overflow 31 Cicik 0 [1-14 =T}
i —f } 12 Svee vssE1y
L) -
OR  Over range
2
—— :> eMOS ——-—-—;—o V.et Reference Voltage
Logic ADSIOY ©°VaG Analog Ground
Subsystem 3 v
VX Analog Input
4 5 [} ? [} v = Pj
= Pin 24
- . A Rcy €% cov con oo R
, Display "4} End of e Vgg = Pin 13
] - w .
OV Update EOC Conversion Integrator Offset VEE = Pin 12

Figure 1: Block diagram of the basic DMM circuitry, together with pin assignments of the MC14433 A/D converter.

RESISTANCE DIODE TEST
Hi/ Accuracy of Measuring Overload .
Range IResolutio y Of
9 Lo solutiory reading Current Protection Range Test Current Switches Engaged (IN)
200 0 Lo 01n ssov 2kn 1 mA Q, 200, X10
1 mA P 200 kn 10 n, 20k, X10
» m 1/8A tuse 2
2 kn Hi 1n 20 M 100 nA n, 2M, X10
*(0.1% + 1 l.s.d)
20 ko Lo 100 250V de or ENVIRONMENTAL.:
- 10 pA peak ac OPERATING TEMPERATURE: 0°C to +55°C
200 kn Hi 1000 STORAGE TEMPERATURE: -40°C to +70°C (without batteries)
RELATIVE HUMIDITY: O to 80%
2 M Lo 1 k2 500V dc TEMPERATURE COEFF: 0.02%/°C
(0.2% + 2 1.s.d}) 100 nA GENERAL.:
20 Ma Hi 10 kn Dt
READING RATE: 3 times/sec.

OPEN CIRCUIT VOLTAGE: 12V max (leads open)

FULL SCALE VOLTAGE (1999 reading): Lo 0: 199.9 mV

Hiq: 1.999V

RESPONSE TIME: 200 Q. 2 kq, ranges - 0.5 sec
20 kf2, 200 kN, ranges - 2.5 sec.

2 MQ, 20 MQ, ranges - 5 sec.

facility (available via a special ready-built
accessory probe, not included in the price
of the basic kit) which enables the user to
temporarily store or ‘freeze’ readings
when he is probing into delicate parts of
circuitry.

Construction.

This DMM is emphatically NOT a
beginner or novices project (see photo’s),
nor is it suitable for construction on home
made PCBs. Consequently, we are not
describing PCB layouts/drawings in this
particular feature.

In view of the expense of the project,
we are only going to recommend the use
of complete Sabtronics kits, which carry a
limited warranty: This warranty does not
extend to non-recommended forms of
construction. R&EW have managed to

10

POWER REQUIREMENT: 4.4 to 6.5V dc @ 120 mA nominal, or optional

Sa
Eli

btronics Model AC-115 or AC-230 Battery
minator/Charger.

DISPLAY: 3-1/2 digit (1999 max. reading) 7-segment LED 9.2mm character
SIZE: 7.62 ¢cm x 20.32 cm x 16.38 cm (excluding protruding parts)
WEIGHT: 0.68 kg. (without batteries)

negotiate a worthwhile kit-price saving for
readers.

For the benefits of those readers who
INSIST on building the project direct
from the circuit diagram, using their own
forms of construction, we have persuaded
Sabtronics to separately supply the plastic
cases (complete with battery compart-
ment) and a blank front panel.

The Sabtronics kits come complete
with a set of notes that concisely but
adequately cover all pertinent details of
construction and setting up of the DMM.
A major defect of the notes is that they
give no circuit description or analysis to
assist those constructors who have an
interest in such matters. R&KEW have set
out to repair this defect, by presenting a
set of ‘Circuit Description’ notes in the
present article.

Circuit Description; The DMM

The Block Diagram (Figure 1)

Contrary to popular belief, the world of
34 digit LCD DMMs does not revolve
entirely around the seemingly ubiquitous
ICL7106 DMM IC, and our particular
instrument provides a useful illustration
of some valid techniques that have been
overshadowed in the ‘one-chip’ approach.

Figure 1 illustrates the ‘block’
approach to the design of the bench
DMM. The main A/D converter device
(MC14433) is also depicted in block form -
and you will see one of the major features
of this approach is that the DVM IC
presents data in multiplexed BCD format,
rather than direct LCD drive.

This allows the data to be transferred
quite readily to an MPU input, and also

RADIO & ELECTRONICS WORLD
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3%2 DIGIT LCD DMM.
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Figure 3: Circuit diagram of the display board of the 2015A DMM.

allows the display system to be ‘bussed’ so
that one display unit can be fed from a
variety of data inputs. It is also possible to
use either LED or LC displays, the choice
being determined by the display interface.
These features are not fully implemented
in the basic DMM, but they exist for those
of you wishing to exploit them further.
(The manufacturers data for the MC14433
is comprehensive and contains several
applications circuits that provide a good
background to the design and theory of
the system. A copy of the data can be
obtained for 35p from R&EW Readers
Services.)

In a straight fight between the
ICL7106 and this approach, the major
diadvantage here is the need for a
differential power supply source - and the
only solution in a battery instrument is to
use a thirsty DC/DC converter. But the
MC14433 fights back with a useful ‘x10’
multiplier facility, whereby the basic A/D
can be switched between 1.999 V and
199.9 mV FSD, thereby doubling the
number of ranges available for a given

switch array. For a detailed description
of the A/D function, see the separate
‘boxed’ circuit description.

The Circuit (Figure 2)

The major features determining the
precision of any DMM are the accuracy of
the reference voltages, and the accuracy
of the attenuator network. CMOS A/D
converter ICs all have a very high input

12

impedance that provide minimal loading
to the input circuits. High value, close
tolerance resistors are not the easiest of
animals to locate, and Messrs. Caddock
Inc seem to have the DMM input attenu-
ator market to themselves. In this design,
the intermediate steps in the network are
not required since the x10 facility takes
care of unnecessary range switching.

Voltage References.

The voltage references are provided by
MC1403 ICs, precision band-gap voltage
reference sources with a temperature
coefficient of 10ppm/°C. With a 2.000 V
reference at pin 2 of the A/D (derived
from IC 3), the device operates by
determining the ratio of the input voltage
to the reference voltage -where a ratio of
‘1:1” implies the maximum count of
1.999 V. Thus a 200 mV reference at the
same point relates to a maximum ‘in
range’ input of 199.9 mV. Since the
accuracy of the reading depends on the
accuracy of the reference, considerable
care is taken to ensure that the reference
voltage is correctly established.

IC2 drives a true RMS AC detector
which provides reliable results to 10kHz.
Cl is used to trim the frequency
compensation of the network, and it
should be borne in mind that any high
impedance measurements at frequencies
above a few kHz tend to become mislead-
ing as a result of lead capacitance and

other ‘stray’ effects.

The ohms range uses the input attenu-
ator array to establish an accurate
reference for the circuit around IC2 to
perform a ratiometric comparison with
the unknown resistance. The ratio of the
known/unknown resistance is the same as
the ratio of the voltages across these two
resistors - so once the instrument has been
calibrated to provide a ‘known’ voltage
across the reference resistance, it follows
that the voltage across the unknown may
be measured as an accurate representation
of the resistance value -directly in ohms.

Display Considerations (Figure 3)
The decimal point switching is derived
from the input switching circuitry, and
overrange indication is supplied via pin 15
of the A/D, which goes low when over-
driven - thereby blanking the display with
Q1

Many readers will be rather rusty on
the basics of LCD driving, since so many
LSI systems perform all the necessary
thinking for the designer. Not so here,
you get good old-fashioned multiplexed
BCD, and whilst it is quite possible to take
a cowardly way out and use a combined
decoder/driver/display module such as
the WR&E DM 180 or similar, the
‘designer’s’ solution is to use 4000 series
CMOS. And in any case, the DM 180
does not provide the ‘lo bat’ indicator in
the display format - but don’t forget it, in
case you want to use the solution in a
slaved ‘remote’ display application.

RADIO & ELECTRONICS WORLD
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Figure 4: Integrator wavefarms at Pin 6.

CIRCUIT DESCRIPTION: THE A/D
CONVERTER

The MC14433 CMOS integrated circuit,
together with a minimum number of external
components, forms a modified dual ramp
A/D converter. The device contains the
customary CMOS digital logic providing
counters, latches, and multiplexing circuitry
as well as the CMOS analog circuitry
providing  operational  amplifiers and
comparators required to implement a
complete single chip A/D. Autozero, high
input impedances, and autopolarity are
features of this system. Using CMOS
technology, an A/D with a wide range of
power supply voltage and low power
consumption is now available with the
MC14433.

Ouring each conversion, the offset
voltages of the internal amplifiers and
comparators are compensated for by the

‘ Buffe

Typical Positive

R
Input Voltage

e

Tyolcal Negative
Input Volitage

e

system’s autozero operation. Also each
conversion ‘ratiometrically’ measures the
unknown input voltage. In other words, the
output reading is the ratio of the unknown
voltage to the reference voltage with a ratio
of 1 equal to the maximum count 1999. The
entire conversion cycle requires slightly more
than 16000 clock periods and may be divided
into six different segments. The waveforms
showing the conversion cycle with a positive
input and a negative input are shown in Fig 4.
The six segments of these waveforms are
described below.

Segment 1 - The offset capacitor (C,),
which compensates for the input offset
voltages of the buffer and integrator
amplifiers, is charged during this period.
Also, the integrator capacitor is shorted. This
segment requires 4000 clock periods.

Segment 2 - The integrator output
decreases to the comparator threshold
voltage. At this time a number of counts
equivalent to the input offset voltage of the

r

Figure 5: Equivalent circuit diagrams of the analogue section.

Integrator Comparator

Ci

I
LAY

comparator is stored in the offset latches for
later use in the autozero process. The time
for this segment is variable, and less than 800
clock periods.

Segment 3 - This segment of the
conversion cycle is the same as Segment 1.

Segment 4 - Segment 4 is an upgoing ramp
cycle with the unknown input voltage (Vy) as
the input to the integrator. Fig 5 shows the
equivalent configuration of the analog
section of the MC14433. The actual
configuration of the analog section is
dependent upon the polarity of the input
voltage during the previous conversion cycle.

Segment 5 - This segment is a down-going
ramp period with the reference voltage as the
input to the integrator. Segment 5 of the
conversion cycle has a time equal to the
number of counts stored in the offset storage
latches during Segment 2. As a result, the
system zeros automatically.

Segment 6 - This is an extension of
Segment 5. The time period for this portion is
4000 clock periods. The results of the A/D
conversion cycle are determined in this
portion of the conversion cycle.

The backplane signals for the LCD are
taken from the multiplexed outputs of the
A/D device. The 600Hz strobe signal at
D 4 digit driver output is divided by 10 in
IC 1 to provide a 60 Hz backplane signal.
The truth table for the special functions
contained in the D 1 ‘frame’ (shown in
Table One) is separated and decoded in
IC 6 and IC 7.

Coded Condition BCD to 7 Segment
of MSD a3 62 a1 Q0 Decoding
+0 11 1 0 Blank
-0 1.0 1 0 Blank
+0UR 11 11 Blank
~0UR 1.0 11 Blank
+1 01 00 4-*1) Hook up
-1 00 0 ¢ 01| only segb
+10R 0 11 71} andcto
-10R 0 0 11 3-+1) MSD

Table 1: Truth Table

The very useful display freeze function
is achieved by clamping the display update
pin of IC 5 to ground. This simply holds
the data in the output latches, instead of
enabling new data to be loaded when the
‘end of conversion’ (EOC) signal appears
at pin 14.

The rest of the circuit concerns the
internal/external power switching and
regulation. The way in which the circuit
accommodates the battery eliminator-
cum-charger is an ingenious concept

JANUARY 1982

where R 1 is used as a Vbe multiplier to
establish the reference voltage at the
‘ground’ terminal of IC 1. Whatever
voltage occurs at the collector of Q 2 is
added to the 5 V of the basic regulator,
resulting in a nominal output of 5V 7
across the battery terminals with the
power ‘on’ (6 V 1 off load). The charging
current is set to 100 mA, as a result of the
680 mV potential developed across R 19

(V=100mA x 6 R 8) acting to stabilize the

collector voltage of Q 2 by turning Q 2 on
when its Vbe is exceeded if excess charging
current is being drawn. g R & EW

R&EW KIT PRICES: 7

DMM Project Pack £73 + VAT
Touch and Hold Probe £13

+ VAT
{ Your Reactions......... Circle No. :
| immediately Applicable 136 ]
| Useful & Informative 137 |
: Not Applicable 138 =
| Comments 139 |
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United Kingdom £9.50
Overseas £10.50

Orders to our Subscription
Manager, Owen Rundle at
45, Yeading Avenue,
Rayners Lane,

Harrow,

Middlesex.
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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
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX81, it’s still very simple to
teach yourself computing, but the
ZX81packs even greater working
capability than the ZX80.

It uses 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.

=" BASIC manual |

Every ZX81 comes with a comprehensive, specially- wntten
manual - a complete course in BASIC programming. from
first principies to complex programs

New

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 21 to 4t

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unigue 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.

® Unigque 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-
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 - unigue, custom-built chip
replacing 18 ZX80 chips.

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 - 600mAat9VvDC
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 forlong and complex
programs or as a personal database.
Yet it costs as little 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 ot — [
Z X8I

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

v’lllly/////////////////
R .45 / '.

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 9lines per vertical inch.

The ZXPrinter connectsto therear
of your computer - using a stackable
connector so you can plugina 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 -
andwehave no doubt that you will be.

‘- Snclal Research Ld, FREEPOST 7, Combridge, C821VY.  Order |

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

I Qty Item Code Itemprice = Total I
£ £

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

| ZX81BASIC manual, excludes mains adaptor. 12 49.95 | |
Ready-assembled Sinclair ZX81 Personal Computer(s). ‘

I Price includes Z2X81 BASIC manual and mains adaptor. 11 69.95 I

I Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10 895 I

I 16K-BYTE RAM pack 18 49.95 i I
Sinclair ZX Printer. _— ﬂ 49.95

I ! 8K BASIC ROM to fit 2X80 17 19.95 1 I

I Post and Packing. | 295 I

| [ Please tick if you require a VAT receipt TOTAL £. |

| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |

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

I *Please delete/complete as apphcable I

Please print

I Name: Mr/Mrs/Miss L = I

l Address: I

LFREEPOST -no stamp needed. Offer applies to UK only. REW 01

3 for further details
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Tleere was anly one
2RIGGER
as good as the

SCOPEX 14D-10

®
Z

% An Independent British Company &

sensitivity oscill > Ata price of £240.00 + VAL
Ensures British leadership in the low cost high
performance oscilloscope market.

tstanding features as standard.

Lo i ﬁo P E x Please send me full details of the 14DI0.

Name

I wish to pay by Barclaycard/Trust Card Address

nY
oS T e Please charge to my account

[ ]'OMHZ (-3dB) over full display. My Barclaycard/Trust Card No. is
® Complete with probes. CIITITTTITTITII

111 for further details
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MAIL ORDER

FROM

by two way
FREEPOST

MORSE KEYS SHURE MICS
HK 707 Strasght Up/Down keyer £11.44 201 Hend ceramic omnidirectional
BK 100 Semi:eutomatic mechanical high impedance €14.49
bug £17.88 202 Hand ceramic noise
MK 702 Up/Down keyer on marble reducing high impedance £15.18
base £22.43 401A  Hand controlled magnetic
MK 702 Manipulator £22.43 high impedance £16.56
MK 704 Squeeze paddle £€14.38 4018 Hand controiled mag. low
MK 706 Squeseze paddie on marbie impedance (200 ohms) £16.56
base £22.43 444 Desk adjustable height
EKM 1A Morse code practice oscillator £8.63 controlied magnetic £32.43
MK 1024 Automatic memory keyer £135.13 5267 Desk controlled response
EK 150 Semi/Automatic keyer £€74.75 transistor preamp £€39.33
DAIWA
LINEAR AMPLIFIERS
. Auto ATU 200w RMS £128.00
MIN0=80F  1SABEAE MOV SRt /Sy CNA 2002 Auto ATU 1Kw AMS £185.00
output with 3dB preamp £138.00} | cN 620A RF Power Meter
2M25-150P  144MHz 25W input/ 150W 1.8 to 150MHz 1 Kw £ 49.99
output with SdB preamp £184.00 CN 630 RF Power Meter
2M10-150P 144MH2z 10W input/ 150W 140-450MHz 200w £ 69.00
output with 9dB preamp £209.88 SR11 Scanning Receiver £ 49.00
2M3-150P  144MMz 3W input/ 150W
output with 9dB pream :
< 8 preame ol STILL HELPING WHERE IT
HURTS
G. WHIP Mobile Antennas _ .
Tribander 10-20 Slide £26.88° |Here's alist below to make buying easier for you —
L.F. Coil 40/80/160 MTS £6.56 Work it out yourself — You'll see - Itreally is easy!
L.F. Whip Telescopic £4.26 **And Guarsnteed for two years’’
Multimobile 10-20 Auto £30.48 List 12 Pay-
M/Mobile Coil 40/80/160 £6.56 Product Price Deposit ments
M/Mobile Whip Telescopic £€4.26 Yaesu FT 1 £1,295 €600 £67.91
Flexiwhip 10M Mast £18.1 Yeesu FT 9020M €885 €399 £40.55
F/Whip Coils 40/80/160 £6.56 Yaesu FRG 7700/'S £329 €139 £16.89
Base Standard £6.00 Yaosu FRG 77000M  £409 £180 £19.00
Base Heavy Duty £6.50| | vaesuFT 101ZD/FM  £665 £300 £30.41
Extenarod £12.00 Yaesu FT 101Z0/AM €650 €275 £31.29
Yaesu FT 1012/FM cgso 5250 22:28. 2;
5 Yaesu FT 101Z/AM £575 225 29.1
UNADILLA/REYCO FOK m&'&)ux Yaosu ¥t 21002 £425 €185 £20.08
Antenna Traps — i Yaesu FT 480R €379 tigy 618
Precision moulded coil forms stain- FOK Muiu 750E Yaesu FT 707 €569 £230 £28.27
less - hardware - Aluminium tube £€299.00 Yaesu FT 290 £249 €120 £10.82
irridit finish - Coated aluminium wire. Standard C78 €219 £ 93 £10.04
Fully waterproofed. Send 60p for our Standard C58 £247 £107 £11.69
Avpilable 7/14/21 MHz £1299 bumper bundle Icom 730 €574 £250 £27.00
d literature lcom 720A €883 £400 £40.26
icom 280 €366 £166 £16.67

W2AU BALUN
3.5/30 MHz 2.5 Kw with Lightning.

No Quibble Guarantee
Same Day Despatch
Ali tems Advertised

If you dont like easy payments call

us anyway for price

Arrestor - Suitable Vees, Yagis,
Doubiets, Quads, etc. £1299
STANDARD

C8800 2m Tewr £252.00
C7800 70cms Tcvr £275.00

TRONIX PSU

Choose your AMTECH here

Amitech 100 Mobile Match

Amtech 200Random Wire ATU 10-160m 200w pep

Amtech J00Random and Coax Fed ATU 300w pep

Amtech CW 250 - The most outstanding CW filter available
Amtech Channelguard — A plug in device to eliminate those

£16.95
£29.95

€43.9

£24.90

5

British made, 6amp constant, unwanted stations Decoder £15.25
7 amp surge, fully regulated Sender €7.25
and protected. €27.90 Amtech FM7: FM Demodulator for FRG 7 £€11.90

gonn IC 730. Ail bends 10-80m mma& ANTENNAS

, 17m and 12m. 100w RF out end i i i — — — -

AM. Twin VFO. digital ra - ml)c:?dgr;‘g.:‘we\;tock including JAYBEAM — HYGAIN - GOTHAM - TELECON

tuning down to 10Hz. Dial lock, RIT, N.8. .

and Switchable Preamp. See kst for H.P. Bantex §/8 mobile whip complete antenna £8.99

details. Bantex % w mobile whip complete antenna £3.60

SWR/RF POWER METERS

SWAR 25 3.6/ 170 MHz £12.94
LEADER LPM 885-HF 1IKw  £58.00
HANSON 3.56/150MHz 200w £28.75
REECE UHF 74 144/432 €16.28
HANSON FS 500H

1.8/60MHz 2Kw £67.86
OSKAR SWR 200

3.30 MHz 2Kw £40.00

MICROWAVE MODULES
MMT 432/28S £149.00
MMR 432/ 144R £184.00
MMT 28/ 144 £199.00
MMT 144/28 £99.00
MMC 28/ 136 €27.90
MMC 28/ 156 £27.90
MMC 28/144 £27.90
MMC 144/any IF 27.90
MMC 144/28L0 £29.90
MMC 7Orany IF £€27.90
MMC 432/28S £34.90
MMC 432/144S £34.90
MMC 1296/any IF £32.20
MMC 050500 £69.00
MMA 28preamp £14.95
MMA 144V preamp £34.90
MMV 1296/28 £3220
MML 144/100linamp £142.60
MML 432/ 100Iinamp CgZ&BS
MML 144/25linam, {
MML 432/50linamg Cﬁg%
MM 2000 £169.00
MMSI £115.00
YAESU CONVERTERS 7700 Series
Model A £63.00
Modei B £69.00
ModelC £65.00
Model D £66.00
ROTATORS
Skyking SU 4000 €92.00
Hirschmann 260 £36.00
Emoto BORCX X £139.75
KR gRC £90.85
AR £59.00
KR 950 2A £50.00
Rotor Bearing €1200
* Ait items VAT and carriage paid.

SERVICES]

194 NORTHOLT ROAD, SOUTH HARROW, MIDDX.
Telephone: 01-864 1166, 01-422 9585
Opposite South Harrow Tube Station on Piccadilly Line

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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NEWS

The Al Electric Aeroplane

Contrary to what most people believe,
aircraft control systems use mainly
mechanical and pneumatic control
linkages. That is, all except a British
Aerospace modified Jaguar, which claims
to be the worlds first aircraft to fly solely
with an all digital quadruplex ‘fly-by-wire’
control system made to production
standards. Marconi Avionics supply the
electronic technology to control servos
made by Boulton Paul Ltd. of
Wolverhampton.

This system replaces all mechanical

linkages in the control system
-autostabilisers, control rods and all
control surface manipulation is now

handled electronically by four high speed
computers. These are linked to two
further actuator drive and monitor
computers, leading to a duo-triplex
‘failure absorption’ actuator.

The signals not only respond to direct
pilot commands, but are also initiated
automatically to correct uncommanded
aircraft motion - whilst maintaining
performance within the safe parameters of
the airframe. All this now means that a
basically unstable aircraft can be flown
without excessive pilot fatigue.

A basically unstable aircraft may seem
paradoxical, but the ugly equipment-
laden fighters of the next decade can now
compromise the principles of sound
aerodynamics in their efforts to stow even
bigger and better electronic warfare
systems. The multiple control systems
enable up to two failures in either the
electrical or hydraulic systems, without a
serious effect on system performance.
Pigs in Space
Nothing to do with Kermit & Co.
Amateur satellite enthusiasts can get
themselves a ‘‘Ham in Space’’ sweatshirt
from AMSAT Box 27, Washington DC
20044 for around US$20. (the US

Pinstripes for Buzby

Telecom is planning to launch an
electronic mail service based on the system
developed and operated in the USA by
Dialcom Inc. The services will be
marketed from a computer bureau in the
London area using Prime 750 computers
in an extension of the Prestel concept.
The user sends ‘correspondence’ via a
terminal to another user on the network,
and the recipients terminal then stacks
incoming ‘mail’ in order of arrival, taking
into account priority signals. The same
communications may be sent simult-
aneously to several destinations.

How long is a piece of fibre optic cable

201 km - or twice the distance from the
end to the middle -according to a recent
release from Telecom on the subject of
their proposed new London to Birmingham
optical link. Billing this as the longest in the
world, BT chairman Sir George Jefferson
promised ‘‘at least 100.000 km of fibre
during the 1980s to create a network
embracing all of Britain’s major cities”’.

The link to Brum contains eight 125
micrometer fibres, with an initial two
pairs offering 480 simultaneous phone
conversions each. This could give a whole
new dimension to the expression ‘crossed
line’.

Networking Viewdata
The Wembley Viewdata ‘81 conference
saw the conclusion of several agreements
for the network of European viewdata
systems so that Prestel users in the UK,
for example, can access the German
PPT’s Bildshirmtext service - and vice
versa.
This is a further feature of a facility
known ac ‘eateway’, which is being
'mit viewdata users to

Reverse of coupon

10n-viewdata systems.

he industry.

ighest quality
ost competitive prices

Oscilloscopes combine the very highest levels of
ance and specification with quality that is unmatched

nprehensive range starts with the very low cost 15MHz
ce V-152, and extends to the superb 100MHz quad-
1050 with a specification that is amazing for its price.

'scopes carry a two-year warranty, are supplied complete
>bes, and we hold them in stock for immediate delivery.

colour brochures giving detailed technical specifications
ces, ring 0480 63570

1 Instruments 46 High Street, Solihull, W.Midlands.B91 3TB.

Sun and Wind power TV

The IBA has just commissioned the first
ecology conscious TV transmitter station
at Bossiney in Cornwall for the benefit of
the 300 local residents.

The occasion also marks developments
in local ‘community’ relays for the small
rural communities who to date have been
saved from the dubious delights of the
ITV’s offerings. In case the locals prayers
are answered by calm, cloudy or foggy
weather - 1000 Ah of lead acid
accumulators are provided to keep the
station’s 150 watt power demand satiated
when the 780 W solar array or 150 W
wind generator are idle.

Radio Lincolnshire goes QRO

A new BBC Radio Lincolnshire
transmitter on 1368 kHz was operational
from October 1 st to extend coverage to
virtually the entire county. The site of the
2 kW transmitter is just outside Lincoln
city, and if you happen to live in Swan
Pool, then 1368 kHz tuned traps can be
made easily with around 200 uH and
200 pF variables.

A Thorny Point

In our Philips DMM competition on Page
71 of the November issue of R&EW, we
inadvertently made reference to ‘an AVO’
- failing to take account of the fact that
although this term has passed into common
usage when referring to amp/volt/
ohmmeters within the electronics trade,
the trade mark of AVO is the property of
AVO Ltd., who are anxious to discourage
this type of usage.

In view of the fact that the AVO range
now extends far beyond the classic ‘AVO
Mk8’ most commonly associated with the
name, we are pleased to be able to draw
the attention of our readers to the current
range of AVO instrumentation - which
although technologically is a far cry from
the simple ruggedness of the AVO MkS8,
maintains the same image of sturdy

from s 2 20

+VAT

rther details
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MICROWAVE NoouLesS Lo

In this Issue of Radio & Electronics World we are briefly describing our entire range of top quality British-made ‘\
products, so that our regular customers and the many newcomers to amateur radio can see for themselves our exten-
sive range we have to offer,

Microwave Modules, formed in 1969, is a wholly independent British company manufacturing quality products to professional standards solely
for the amateur market, and it is this dedication together with strong customer loyalty that has enabled us to go from strength to strength in
expanding and diversifying our product range.

Please note the addition of four new products which will be in full production by the time this advert appears in print. Full data is available on
each of these products upon request.

We would like to take this opportunity of wishing all of our customers, both old and new, all the very best for the festive season and the New
Year.

m««(««

(  « NEWPRODUCT * I HE *+ NEWPRODUCT #
MMS2 MML1296/10
This advanced Morse Trainer contains all the facilities E N I IRE . . s
of the MMSI_ speech synthesised Morse Tutor together ;2962/:'4: 10 Watt.tst(‘)lécllj Sthjt&':!?gg"e‘/)?‘me;,::‘SF\),‘;:;Z:'
with the additional feature of providing talkback of uitable for use wi r :
morse keyed into the unit by the pupil. INTRODUCTORY PRICE: £199 in VAT
k PRICE: £155 inc VAT (P&P £2) RAN GE (P&P £2.00)
Price P°D ( Price Post
TRANSVERTERS inc VAT Rate LINEAR AMPLIFIERS AT hoe
ekl AL Se_Min e g MML28/100-S:  10m 100 watt/switchable preamp ~ £129.95 c
ety (oo fo 9 ae g MML70/40:  4m 40 watt/preamp £77 8
B s, o e M g MML70/100-S:  4m 100 watt/switchable preamp £129.95 c
i 0mupto2m . MML144/25:  2m 25 watt/preamp £59 8
MMT432/28-S:  10m up to 70cm v_vnth satellite shift £149 B MML144/40: 2m 40 watt/ preamp &7 B
MMT432/144-R: 2m up to 70cm with repeater shift £184 B MML144/10i)-S: 2m 100 watt/switchable preamp £129.95 Cc
MMT1296/144: 2m up to 23cm £184 B MM L432/20: 70cm 20 watt/ preamp 77 B
MML432/50: 70cm 50 watt/preamp £119 C
MML432/100:  70cm 100 watt £228.65 D
( Price POst\
CONVERTERS inc VAT  Rate f N
MMC27/IMW:  27MHz down to medium wave £19.95 A
MMC28/144:  10m up to 2"110 g;-gg : M I CRO PRO CESSO R Price Post
MMC50/28: 6m down to 10m ! p
MMC70/28:  4m down to 10m £27.90 A BA0§E D PRODUCTS :‘1%;’“ Rg"’
MMC70/28LO: 4m down to :8m/L0 output %.gg 2 mm%m: sm icr)ar"r;/c eciegrener i B
MMC144/28: 2m down to 10m : R : 4
MMC144/28LO: 2m down to 10m/LO output £29.90 A mmgqlqoxaz gTTY [Fonmcomer + keyboard f%gg g
MMC432/28-S:  700m down to 10m £34.90 A \ MmS1: peech synthesised morse tutor /
MMC432/144-S: 70cm down to 2m £34.90 A
MMCA435/51: 70cm ATV down to VHF £34.90 A
MMCA435/600: 70cm ATV up to UHF ggg A (_ N
MMC1296/28: 23cm down to 10M ~ A Price Post
MMK1296/144: 23cm down to 2m e . RECEIVE PREAMPLIFIERS ircvat  Rate
MMA28: 10m low noise preamp £14.95 A
MMA144V: 2m RF switched preamp £34.90 A
MMA1296: 23cm low noise preamp £29.90 A
(‘« NEW PRODUCTS * \_ y,
FULL DATA ON
i amd EACH OF THE e
; S
SR e T v ABOVE PRODUCTS (VARIOUS inc VAT Rate
W3 OWIIECEPRIONIO .t € IS AVAILABLE MMDO050/500: 500MHz frequency counter £69 A
allocation on any medium wave MM D600P: 600MHz + 10 prescaler £23 A
car radio. PRICE: £19.95 inc VAT UPON REQUEST MMDP1: Frequency counter probe £11.50 A
\_ (P&P £0.80) / MMF144: 2m bandpass filter £9.90 A
MMF432: 70cm bandpass filter £9.90 A
MMV1296: 70cm to 23cm varactor tripler £34.50 A
f MMS384: 384MHz frequency source £€27.60 A
* NEW PRODUCT = j \_MMR1510:  15dB 10 watt attenuator £9.90 A )
MM1000
ASC!! to MORSE CONVERTER
With 50 character memory and keyboard input buffer. POSTAGE W
SPEED RANGE: 12-30 wpm in2 wpm increments Igg abotv?hprifc‘:;lz:)in_cnluﬁt\;:T but not postage. Please add postage to the
PRICE inc VAT: £59 (P&P £0.80) e A e BATSCeE2Te
kOR WITH KEYBOARD £89 (P&P £2.75) J \_ UNITS B'=£200 UNITS ‘D' =£3.50 y

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS)

MICROWAVE MODULES

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN. ENGLAND MONggtY,PFsR:IDAY
Telephone: 051-523 4011 Telex!: 628608 MICRO G 9-12.30, 1-5.00

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

297 for further details
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MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

FAST ERECTING

Device Prics Device Prics Device Price Device Price
MEMORIES EF6862 891 | 4076 088 | 74595 0.44
21141-200ns 14128 | EFG871-AIT 1870 | 4077 022 | 7415109 025
254119 | EF6880 107 | 4078 024 | 74512 025
21141-300ns 14128 | EF6887 080 | 4081 014 | 745113 025
2541.19 | EF68488 9.1 | 4082 019 | 745114 025
2708 450ns 199 | EFG8TS 418 | 4085 083 | 7415122 039
2716 450ns 14249 4086 089 | 7415123 055
254237 | 8502 FAMILY 4093 039 | 745124 1.00
27163500 6.95 | Sypeso2 495 | 4502 089 | 7415125 028
2532 450ns 14550 | SYP6520 315 | 4507 030 | 741512 028
25+5.31 | SYP§522 495 | 4508 190 | 7415132 045
2732450ns  1+4.80 | SYPS32 785 | 4510 060 | 7415136 028
25+4.08 4511 049 | 7415138 0.34
4116 15005 141.15 | 8080 FAMILY 4512 080 | 7405139 037
254106 | 8085A 550 | 4514 149 | 7405185 0.75
4116 200ns  1+0.80 | 8212 170 | 4515 149 | 7415148 0.90
572 | 8216 170 | 4516 075 | 7415151 0.34
: i A A B R B
H 1 ns ! : 4 028 | 7415155 0.30
Here is the expertlse Years jn .. 8264 200ns  12.00 | B251 395 | 4520 0689 | 7415156 0.38
d d soas N thi 5516 200ns 2288 | 8253 795 | 4521 140 | 745157 034
you can adependa on - Peciajjsy 8255 ass | 4522 120 | 7418158 038
i} CRT CONTROLLERS 452 0.70 | 745160 039
d AND GRAPHIC DISPLAY | cmos 4000 B SERIES | 4527 089 | 745161 039
PROCESSORS 4000 12 | 4528 070 | 7415162 039
G om0 gn g om e o
i 1 4 38 | 74S164 047
When you choose a mast from thg cfomgqreH £FO366 5290 | so2 - | P 089 | eieics dog
i ani | a007 0.17 | 4553 290 | 7415166 0.84
hensive Clark range you are assured o I Ig — 4007 gz I e & | Hstes gt
standard of Engineering and operational relia- 811895 090 | 4009 028 | 456 054 | 7415174 054
bilit 811596 090 | 4090 028 | 4585 038 | 745175 054
thty. 811597 090 | 4019 014 7415181 1.30
81LS98 080 | 4012 0.17 | LOWPOWER SCHOTTKY | 74LS190 055
h - ggg: :gg 4013 0.33 | TTLICs- 74LS SERIES ;:tg:g; 33
/ : 4014 058 | 741500 0 !
Why compromise 8795 150 | 4015 058 | 741501 0.1 [ 7415193 050
8197A 150 | 4016 028 | 74502 012 | 7415194 039
. i 8798 180 | 4097 045 | 741503 012 | 7415195 0.39
Extended heights 4 metres-30 metres, capable oata convenrers | 018 058 | 740504 013 | Talsise ose
of lifting headload 1 kg- IN42SEB 350 745221 080
200 kgs IN426E-8 300 SPECIAL OFFERS 7415240 0.80
Ny I ING2TE-8 628 MEMORIES 7415241 0.89
Sectional or telescopic Iva2eE 8 478 1S 07
. Q 2 A L3524 0.
air operated for field or vscrio  aame || Sgti00 V| 4G S0n ey || reszes o7
VAMIIRAUNRTE I B R B F E R L A
= o 2 | 450ns 3. ns 11 ;
Write or phone us for wscewweous || 2732 4S0ns 320 | atis doons ‘ams || rausaes 10
details today. AY-31015 390 || - OFFERVALIDFROM DEC 1st-JAN1st || 7418551 0.39
AY-5-1013 345 | SUBJECT TO AVAILABILITY 7415253 0.39
AY-5.2376 695 | 7418257 0.44
xgt:gg 084 | 4019 028 ;4L§05 013 | 7415258 038
! 1 084 | 4020 0.58 41508 013 | 7415259 038
X Clark Q.T.4M/HP mast shown on tri- MC14411 694 | 4021 060 | 741509 013 | 7415261 190
pod, extended to 4 metres and tripod :&4;51& :l'gg 48% 062 ;:Lg:? 0.13 ;4Lg§z7sg gza
: ; q i -3- 2 4 017 L 014 | 74 90
folded for transit. Available in heights RO-3-2513U 770 | 4024 038 | 741512 015 | 7415279 0.34
up to 12 metres. . . IN450E 761 | 4025 016 | 741513 022 | 7415283 0.44
This mast is ideal for raising I;\ghlt- ;aog 050 | 4026 0.99 ;4L§M 0.44 ;4Lszgg 0.58
i iel r vehicle 81 050 | 4027 0.30 41515 013 4152 0.45
weight antennas for field o 7905 055 | 4028 055 | 740520 012 | 741S365 034
mounting. 7912 055 | 4031 165 | 741521 0.14 | 7415366 034
4033 160 | 741822 0.14 | 7415367 0.34
21L0G 280 FAMILY 4034 155 | 741526 0.18 | 7415368 034
280 CPU 400 | 4035 072 | 741527 0.4 | 7418373 0.74
780A CPU 4.82 | 4040 057 | 741528 019 | 7415374 0.74
280 CTC 400 | 4041 069 | 741530 012 | 748375 047
Z80A CTC 4.00 | 4042 054 | 741832 014 | 7418377 088
780 DART 718 | 4043 059 | 741833 018 | 7415378 0.60
Z80A DART 718 | a0aa 064 | 741837 016 | 7415379 064
280 DMA 1152 | 4085 185 | 741538 0.18 | 7415386 028
Z80A DMA 899 | 4046 088 | 740540 013 | 7415390 059
280 PID 378 | 4047 068 | 741542 034 | 7415393 059
2804 PIO 378 | 4048 054 | 741547 039
280 S10-0 1395 | 4049 030 | 741548 0.60 | LOW PROFILE OIL
Z80ASI00 1385 | 4050 030 | 741549 059 | SOCKETS
280 SI0-1 1395 | 4051 059 | 741851 0.14 | Number of Pins
Z60AS0-1 1395 | 4052 068 | 741554 015 8 007
780 SI0-2 1395 | 4053 059 | 741555 015 " 0.00
80ASH-2 1385 | 4054 120 | 741573 0.20 16 0.00
4055 120 | 741874 017 18 0.15
EFCIS 6800 FAMILY 4060 089 | 741575 0.28 2 017
F6800 370 | 4063 095 | 741576 020 2 021
EF6802 S11 | 4066 034 | 741578 024 u 023
EF6803 1180 | 4088 017 | 741583 0.50 2 025
EF6809 1195 | 4069 017 | 74585 0.70 40 029
EF6810 135 | 4070 019 | 741586 017
EF6821 174 | 4071 019 | 74LS%0 030 | CRYSTALS
EF6840 420 | 4072 019 | 741591 080 | 1Mn 3.00
£F6845 950 | 4073 019 | 741592 035 | 18432Mnz 280
EF6850 170 | 4075 017 | 741593 034 | awnz 185 '
' OFFICIAL CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELCOME DISCOUNTS AVAILABLE
All prices exclude post and packing on orders under £10 (50p) and
VAT (15%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH
FULL REFUND FOR OUT OF STOCK ITEMS IF REQUESTED

24-hour Telephone Credit Card Orders

MIDWICH COMPUTER CO. LTD.

(Dept REW/1)

CLARK MASTS LTD. ¢
Binstead, "’
Isle of Wight,

PO33 3PA,England.

Telephone: Ryde (0983) 6369, Telex: 86686.

HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ
TELEPHONE: (0284) 701321 TELEX: 817670

1065 for further details H
20 115 for funthiér <logaile RADIO & ELECTRONICS WORLD



R&EW Data Brief

CB synthesisers for the UK channels.

This Databrief should coincide with the
availability of the Sanyo LC7137 UK CB
specification PLL device in the UK. As you can
see, it is a great deal more straightforward than
any solution that can be devised using other
techniques, and will thus form the local
oscillator section of the R&KEW CB transceiver
system that will be described starting next
month.

The LC7137 is a single crystal PLL system,
programmed via a standard 6 bit BCD switch.
The receive local oscillator is generated directly
with a 10.695 MHz offset (oscillator ‘low’).
The transmit frequency is generated at half the
output frequency, since the maximum input
frequency of the programmable divider is
20 MHz.

It is also easier to achieve linear FM by
starting at half the output frequency - as in FM
radio control systems. The existing LC7131
PLL device for the USA 40 channel specifi-
cations uses exactly the same external circuitry
and pinout as the LC7137 - but despite this
compatibility, it is NOT a straight swap. There
is a difference in reference frequencies, and the
7131 family mix the VCO with 10.24 to achieve
the TX output frequencies.

The device features (Fig /) an on-board
crystal oscillator, phase detector, program-
mable counter, reference divider, out-of-lock
indication and an instant channel 9/19 call
feature.

Frequencies

Data in our possession does not give full details
of the actual frequencies derived and employed
in the LC7137, so we have had to extrapolate
the solution from details of the output fre-
quency and the programmable divider numbers.

In view of the odd frequencies required for
the UK 27 MHz specification, the results
cannot be obtained directly as with the exact
10 kHz spacing of other standards. To
accommodate the 1.25 kHz ‘offset’ of the UK
plan and yet maintain a relatively easy
incremental ‘N’ number in the programmable
divider (which is maximum of 4 decades), the
device has to use a 5.000226 kHz reference
frequency, derived by dividing by 2048 in the
normal way, but with a 10.24046285 MHz
crystal. In practise, a standard 10.240 MHz
crystal can be pulled this far by a trimmer.

The receive frequencies are generated as
oscillator low, with a 10.695 MHz offset;
taking channel 1 as an example, ‘N’ + 3381,
so Flo + 16.90576 MHz, corresponding to an
RF frequency of 27.60076 MHz. Not exactly
27.60125, but 490 Hz lower. ON transmit, the
‘N’ is 2760, leading to 27.601249 MHz. Much
closer, and well within the specification
tolerance.

The results at the channel 40 are 27.99078
and 27.99126 - again well within tolerance of
the UK specification on transmit, and well
within the IF passband on receiver - especially
when the fact that the second IF conversion
from 10.695 to 455 kHz is also offset by
462 Hz (10.695-10.240462), thus making up the
apparent receiver error at the second
conversion.

uniock Signal Detection
& Expansion Circuit

I T

Phase Detector |
& Charge Pump [

XIN O— Reference Divider
|
nu
PIN Programabie Divider
/R ROM
TESTO

e e,
1

fo) fo} O O
D102 D3 04 DS D6 CHIS CHS AIN
D1-D6 :Channel data Input [BCD
ABSOLUTE MAXIMUM RATINGS ot Ta = 25 C {D}...LSB, D6...MSB}}
Maximum Supoly Voltage V| ©0.3108.0 v
| Maximum Input Voltage VIN input pin 0.3t0 VDD#0.3 v XIN,XOUT :Crystal oscHiator amplitier
Maximum Qutput Voltage  VOUT(l) PDOUT.XOUT 0.3to VDD+0.3 v 3
Maximum Outout Votlage  VOUT(2)  LM.MC.AOQUT 0.3t010.0 v A ST
Maximum Qutput Current  I0UT{1)  MC,LM 010100 mA MC Miscode Indlcating output
Maximum Dutput Current  1I0UT(2)  AOUT Oto 2.5 mA . :
Operating Tamperature Toog 301070 < M Spiotisgoursit (Codks
Storage Temperature Tstg 4010 125 [ open (3]
OPERATING CONDITIONS ot Ta» 25 C min typ mex unit AoO00  iSnaselpdmeloutedt
?upnlyuvolno' VOD {PIN) (CONDITIDN} 50 60 7.0 v AIN,ACUT :Amplitier for low-pass fliter
nput "M’ Level Voltage  VIH D1—06,T/R.CH9,19 vDD-0.2 v
Input *L* UsveliVoithah | VIL— 08 v PIN :Programmable dlvider Input
Input Amplitude VIN{1) XIN fIN(1) & 10.25MMz 1.0 0.9vOD Vp— T/R STX/RX (T/R ='0"..T%,T/R =1’
$ine wave, Ccoupled
VIN(2) PIN. 1IN(2) = 20V 10 0.9v0D Vo R0 CL DD
sine wave, C-coupiea CHi9 :Ch-19 Input
, (PIN) (CONDITION} cHY :Ch-9 input
nput Frequency NUN(1) XN VIN{]) = 1. OVo-p 10 10.25  MHz
sine wave, Ccoupled TEST TEST pin. TEST pin may pe
1IN{2) PIN  VIN(2) * 1.0Vp-p Lo 20 MHz connected to VSS,VOD or open
sine wavs, C-coupisd
ELECTRICAL CHARACTERISTICS st Te = 25 C,VDD = 6+- 1V
Feeaback Reshitance Rt XIN,PIN 30 Mann
Pull Up/Down Resistance RIN  D1-D6,T/R s kohn
cH9,19
Input Floating Voltage  VIF(1}  D1-D6 Vi ooened 6z v
CH3,19 -
VIF(2) T/R Viopenea vDD©.2 v 01 [ T/R
Input Current N AIN VI =wVvDD 0.01 nA H
3 States Off Leakage tOFF(1) PDOUT vo = wVOOD 0.01 nA i
Output 'L’ Level Voltage VOL Mc LM do = 10mA 1.1 v o) ]
Output Off Lesk Cursent  10FF(2) IE N
MC,LM 50  uA
Dhssipation Current 100 fIN(1) = 10.24MHz 26 L
m o
1IN{2) = 20MHz DJE Voo
N = 3381
AIN = V31,01 = VOO
other pins opensa J 04| Aout
os[w AN
20 n
Ao ooyl rl
T 06[o| POOUT
w 2 :
- Q w
l = ~ TESTI M
UUUUUUUUUU’__L_
7 = Om 10 CHIS vss
top view
E& ol xout
— o —
os & e
~
1.54

In this way, the LC7137 has manoeuvred
very cleverly around the pitfalls of the UK
specification, which many pundits had forseen
as a big problem. The programmable dividers
are just 4 decades in the FCC system,
(27.125 MHz etc.), but 5§ decades for the UK
(27.60125 MHz). As you can see the LC7137
has retained the 4 decade solution, and
confounded those ill-informed observers who
claimed the UK specification would lead to
£300 sets!

Bells and Whistles.
Apart from the basic function of providing the

necessary frequencies for transmitting, and
receiving with a low cost 455 kHz ceramic 1F
filter - all from a simple BCD switch - the
LC7131 includes.

Priority channel 9 and channel 19 switching

Miscode (MC) lockout, to prevent
transmission out of band

Unlock detector
Under miscode conditions, the emergency
channel 9 is selected by default in case the
equipment has been damaged as a result of an
accident etc., when its use is particularly vital.
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Vee +12v

=22 3 220 2= -
22 I 100k ¥ I
Mod input =
Lot TX | (% g 56P i?n )
I ar - F ey 1 4708
TRx @ ny
7 AR ; 33K "1-07"
150k BF274
=y VEO coil 155 2208 22p ;
’_l |_‘ o o L% H
eFz7s ) 111 B 3
t‘ 82p ﬁ: 18p
33p g 220p
!: 2208 4
33Kk
il AW ‘ B8109 %
vdd {out} dln gis 106 - 8109 150p 15 &7
- Mias — BC238 L___‘
10k 100u l 150 = = _L
T e =
X (0) | I
RX (1) 22 — _ 10.240MHz to 2nd conversion mixer
] 10.240°MHz
o =
= M| 300 330p
L LC7137 & I
- L - .
£ £
| 1 © Y

ll}——

“see text

TX Inhibit output
o

J—Channel —
19 o'rs i o
Vdd
40 ch LED display
LC7138 PROGRAM DATA vs. DIVISOR RATIO
N PROGRAM COODE
FREQUENCY CH NO. 01 02 [ox] D4 os De AX{T/A=1} TX(T/R=0)
27.60125 1 1 0 0 0 0 0 3381 2760
27.61126 2 o 1 0 0 0 0 3383 2761
27.62126 3 1 1 0 0 0 0 3385 2762
27.63125 4 o 0 1 0 0 0 3387 2763
27.64125 5 1 0 1 0 0 o0 3389 2764
27.66125 8 o 1 1 0 0 0 3391 2765
27.86126 7 1 1 1 0 0 o0 3393 2766
27.67125 8 o o o0 1 0 O 3395 2767
27.68125 9 | 1 0 0 1 0 o0 3397 2768
27.69126 10 | 0 0 o0 0o 1 0o 3399 | 2769
27.70126 K] T 0 0 0 1 0 3401 1 2170
27.711126 12 c 1 ¢ 0 1 @ 3403 2
27712125 13 1 1 0 6 1 @ 3405 27172
27.13125 14 o 0o 1 0 1 0 3407 2773
2174125 15 1 0 1 0 1 0 3400 2774
27.75125 16 o 1 1 0 1 @ 34N | 2778
27.76125 17 T 1 1 0 1 0 3413 | 27176
27171125 18 o 0 o 1 1 0 3415 | 2177
27.78125 19 1 0o 0 1 1 0 3417 2778
27.79125 20 ( 0 0 0 0 0 1 3419 | 27179
27.80125 21 | 10 0 0 0 1 | 3421 i 2780
27.81126 22 6 1 0 0 0o 1 | 3423 2781
27.82125 23 11 0 0 0 1 3425 2782
27.83125 24 o 0 1 0 0 3427 | 2783
27.84125 25 1 0 1 0 0 1 3429 2784
27.85125 26 o 1 1 0 0 1 3431 | 2788
27.86125 27 1 1 1 0 o0 1 3433 2786
27.87125 28 o 0 0 1 0 1 | 3435 2787
27.88125 20 10 0 1 0 1 | 3437 2788
27.89125 30 0 0 0 0 1 1 | 3439 2789
2780125 3 T 0 0 0 1 1 | 3441 2790
27.91126 2 o 1 0 0 1 1 3443 2791
27.92126 33 1 1 0 0 1 1 3445 2792
27.93125 3 o o0 1 0 1 1 3447 2793
27.94125 35 10 1 0 1 3449 2794
27.95126 36 o 1 1 0 1 1 3451 2795
27.96125 37 1 1 1 0 1 3453 2796
27.97125 38 o o o0 1 1 1 3455 2797
27.98125 39 10 0 1 1 1 3457 2798
27.99125 40 o 0 0 0 O 0 3459 2799
1: logical high level
0: logical low level
1
1: logical high level
0: logical low level

22

axLep 220K
. 22p
from pin
12 ot 1Cc—4

B
BF”@

10.240MHz buffer to 2nd LO

c

Application Circuit
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DON'T GAMBLE
WITH PERFORMANCE
BUY

LEVELL OSCILLATORS

FREQUENCY 1Hz 10 1MHz in 12 ranges
0 to 1% fine control on TG200DMP
ACCURACY +1.5% *0.01Hz up to 100kHz.
+ 2% up to 1 MHz
SINE OUTPUT 7Vrm.s downto < 200uV withRs =
6000
DISTORTION <0.05% ftrom 50Hz to 15kHz

<0.1% from 10Hz to 50kHz, <0.2%
from 5Hz to 150kHz, < 1% at 1Hz and
1MHz

SQUARE OUTPUT TG200D. DM & DMP only, 7V peak
down to <200uV Rise time

< 150nS
SYNC OUTPUT < IV r.m.s. sine in phase with output
SYNC INPUT + 1% freq. lock range per voit r.m.s.
METER SCALES TG200M, DM & DMP only. 0/2V
0/7vV& —14/+6dBm
SIZE & WEIGHT 260 X 130 X 180mm 4 3kg with
battenes

TG200 TG200D TG200M TG200DM  TG200DMP

- £99 £108 £125 £130 £135

FREQUENCY 3Hz 10 300kHz in 5 decade ranges
ACCURACY *+2% *0.1Hz 1o 100kHz
Increasing to * 3% at 300kHz.
SINE QUTPUT 2.5Vr.m.s. down to <200,V
DISTORTION <20.2% from 50Hz to 50kHz

< 1% from 10Hz 10 200kHz
SQUARE QUTPUT 2.5V peak down to <200uV

SYNC. OUTPUT 2. 5Vr.m.s. sine
1 METER SCALES 0/2.5V& —10/+10dBon
N . TG 152DM
A SIZE & WEIGHT 260 X 130 X 180mm. 3.4kg with
—' ) batteries
L TG152D TG152DM
Without £80 With £99
meter meter
FREQUENCY 0.2Hz to 1 22MHz on four decade
controls
- ACCURACY *+ 0.02Hz below 6Hz
= S *+ 0.3% trom 6Hz to 100kH2
) . T Stae oy e * 1% from 100kHz to 300kH:z
(o o (Lmoag + 3% above, 300kHz
‘ » SINE OUTPUT 5V r.m.s. down to 30uV with Rs =
® 06
DISTORTION <0.15% from 15Hz to 15kHz
“ oe <0.5% at 1.5Hz and 150kHz
$ s T o METER SCALES 2 Expanded voltage and —2/ +4dBm
\ ‘ N e SIZE & WEIGHT 260 X 180 X 180mm. 5.4kg
ol -
ﬁ » TG668 TG66A

. . w Battery £265 Mains & £280
' model battery model

Prices are ex works with batteries. Carriage. packing and VAT
extra

T ——— Optional extras are leather cases and mains power units
Send for data covering our range of portable instruments

MOXON STREET, BARNET, HERTS.. EN55SD.
LE v E L ELECTRIIS U8, TEL: 01- 449 5028/440 8686

JANUARY 1982 109 for further details




I-PAK BARGAINS

‘‘/IRRESISTABLE
RESISTOR BARGAINS''

Qty*  Description Price
400  Mued “All Type Resistors £
400  Preformed %-% watt Carbon
Resistors 3]
200 % watt Carbon Resistors £l
200 % watt Carbon Resistors 3}
150 % watt Resistors 22 ohm
2m2 Mued €1
100 ] and 2 watt Resistors 22
ohm-2mZ Mixed fl
Paks SX12-15 contain a range of Cardon Film Resistors
of assorted vatues trom 22 ohms 10 2.2 meg. Save
pounds on these resistor paks and have a full range to
cower your projects,
"Quantities approsimate. count by weight

TRIACS — PLASTIC

4 AMP — 400y — T0202 — TAG 1366
10FF 10 OFF 50 OFF
[ £3.75 £17.50
8 AMP 400v — TD220 — TAG 425
o £5.75 £27.50

100 OFF
£30.00

£50.00

Everyday Electronics ¢
Teach-in “81 [\l "c"\[ﬁ
Kt £18.65 (K318 2comonec <n( .
Wt2E 884 price £23.00 %

SX40 250 Sihicon Drooes=Sa-1ching Iime
Né 45 D0 35 841 gooc—uncooec wonth
Qouble O Drice 45, "SmA £1.28
SX41 250 So-con Dioces—General Purpose iine
0A200 202 BAX.3 & yncooec
30-10G+200mA DG *

i

S
10 5A SCR s 1064 31 50v 31 100v. 25
200v. 2 1 400v Super valye less than 'z
pnce 1
1054 SCR's 1066 2x S0v. 21 100v. 4 =
200v. 2 x 400v. All coced. Brand new, 2
grveawayat

5 watt (RMS) Audio Amp

High Quality audio amplifier Moduie. Ideal for use 1n
record players. tape recorders, stereo amps and
cassette players. etc. Full data and back-up diagrams
with each module.

Speaification
@ Power Quiput 5 watts RMS @ Load Impedance 8- 16
ohms @ Frequency response 50Hz 10 25 KH;—3db @
Sensitivity 70 my for full output @ Input impedance
504 ohms @ Size 85 x 64 x J0mm @ Total Harmonic
distortion less than§%
B1-PAN'S give amay price

£2.25

’: *You cowid not Build ooe
for this price.

24

""CAPABLE
CAPACITOR PAKS"

Description
Capacitors Mixed Types
Ceramic Capacitors Miniature
Mixed
Mized Cerarmics 1pf- S6pl
Mixed Ceramics 68p!- 0.5m¢
Assorted Polyesier/Polystyrene
Capacitors
Mixed C280 type capactiors
metal loif
Electrotytucs. alt sorts
$123 Quality Etectiolytics

50-1000 mt
Sx24 20 Tantalum Beads. mized
*Quantities approximate. count by weight

AUDIO PLUGS, SOCKETS
ANDACCESSORIES
2 5 pieces ol Audio Plugs, Sockets and Connectors
to include DIN 180°-240°. Inline 3-6 Pin
Speakers. Phona. Jack. Stereo and Mono, etc. etc. Valued
at well over £3 normal. Order No. SX25. Qur Prace £1.50
per pak_ Guaranteed o save you money

Pak Mo
SX16
sx7

S118
S119
SX20
su21

S122

SX26 3 Prs of 6 pin 240° DIN Plugs and Chassss
Sochets

SX27 1 x Right Angle Sterea jack Plug 6.3mm pius
matching metal chassis mounling socket

$X28 4 Phono plugs and 2 dual phono connectors

$X29 11 2.5mm Plug to 3.5mm Sochel adaptor

SX30 1 2 3 5mm Plug to 2 Smm Sochet adaptor

SX31 1 2 3 5mm Plug to Phono Sochket adaptor

SEMICONDUCTORS FROM AROUND THE WORLD

‘ Guaranteed Yalue over £10 at Normai Retail Price
yours

? “£4°00 ¢
YR e

A Collection of Transistors. Diodes. Rectiliers. Bridges. SCR's
Tniacs §Cs both Logic and Linear plus Opto’s atl of
which are current everyday usable devices

Dataetc n
every pah
QOrder No SK56

BI-PAK'S OPTO BARGAIN OF THE YEAR!

Vatued at over £10—Normal Retail—we ofter you a pack of 25 Opto
devices to include LED's Large and Small in Reg. Green. Yellow and
Clear 7 Segment Displays both Commeon Cathode and Common Anode
PLUS bubble type displays—like DL-33 Photo Transistors—simiiar to
Y7 0CP71 Photo Detectors—lihe MEL11-12 This whole pach of 25

2400
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In this second edition of ‘Data File’,

Ray Marston shows how to use transistors, op-amps
and 555 timers to make a variety of square wave or

‘clock’ generator circuits.
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Figure 1: Circuit and waveforms of basic 1kHz transistor astable
multivibrator.

3 to 18v +ve

D2
1N4148

Ao e

THE ‘SQUARE WAVE’ GENERATOR 1S one of the most basic
circuit blocks used in modern electronics. It can be used for
‘flashing’” LED indicators, for generating audio tones, or for
‘clocking’ logic or counter/divider circuitry, etc. The generators
themselves may produce either symmetrical or non-symmetrical
waveforms, and may be of either the free running or the ‘gated’
type.

Square wave generator circuits are quite easy to design and
may be based on a wide range of semiconductor technologies,
including the humble bipolar transistor, the op-amp, the 555
timer chip, or on CMOS logic elements, etc. In this month’s
edition of ‘Data File’ we’ll confine our discussion to designs based
on the transistor, the op-amp and the 555.

Next month, we’ll continue the subject by showing 22 different
CMOS based square wave generator circuits.

TRANSISTOR ASTABLE CIRCUITS

One of the easiest and cheapest ways of generating repetitive
square and rectangular waveforms is to use the basic two-
transistor astable multivibrator circuit shown in Fig /. A major
advantage of this rather old-fashioned transistor circuit is that it
can quite happily operate from supply voltages as low as 1.5 volts
or, with a slight modification, from supply voltages up to several
tens of volts.

The Fig [ circuit acts essentially as a self-oscillating
regenerative switch, in which the on and off periods of the circuit
are controlled by the C1-R1 and C2-R2 time constants. If these
time constants are equal (C1 equals C2 and Rl equals R2), the
circuit acts as a square wave generator and operates at a frequency
of approximately 1/(1.4 C1 R1). Thus, the frequency can be
decreased by raising the values of C1-C2 or R1-R2, or vice versa.
The frequency can be made variable by using twin gang variable
resistors (in series with 10k limiting resistors) in place of R1 and R2.
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Figure 2: This version of the 1kHz astable has frequency correction
applied via D1 and D2 and can be used with any supply voltage up to
the breakdown limits of the transistors.
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Figure 3: This version of the 1kHz astable has waveform correction
applied via D1 and D2 and produces excellent square waves.
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Outputs can be taken from
either collector of the Fig I
circuit, and the two outputs are
in antiphase. The operating
frequency of the circuit is
substantially independent of
supply rail values in the range
1.5 to 9 volts. The upper supply
voltage limit is set by the fact
that, as the transistors switch
regeneratively at the end of each
half cycle, the base emitter junction of one transistor is reverse
biased by an amount roughly equal to the supply voltage.
Consequently, if the supply voltage exceeds the reverse base
emitter breakdown voltage of the transistor (typically about 9
volts), the timing operation of the circuit will be upset. This snag
can be overcome by using the circuit modification shown in Fig 2.

Here, a IN4148 diode is wired in series with the base input
terminal of each transistor and effectively raises the reverse base
emitter breakdown voltage of each transistor to about 80 volts.
The maximum supply voltage of the circuit is then limited only by
the collector emitter breakdown characteristics of the transistors,
and may be several tens of volts. In practice, the ‘protected’
circuit of Fig 2 gives a frequency variation of only 2% when the
supply voltage is varied from 6V to 18V.

The leading edges of the output waveforms of the Fig I and 2
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Figure 4: This 1kHz astable has a sure start facility.
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Figure 5a: Basic variable M/S ratio astable, operating at about
1100Hz2.

circuits are slightly rounded. The lower the values of R1 and R2
become relative to collector resistors R3 and R4, the worse this
rounding becomes. Conversely, the larger the values of R1 and R2
relative to R3 and R4, the better the waveshape will be. The
maximum permissible values of Rl and R2 are equal to the
products of transistor current gain (say 90) and the R3 (or R4)
values (1k8 in this case), so the maximum possible values of R1
and R2 are 162k in the Fig I and 2 circuits.

The rounding of the leading edges of the basic astable circuit
occurs because the collector voltage of each transistor is
prevented from rising immediately to the positive rail voltage as
the transistor turns off, because of loading by its cross-coupled
timing capacitor. This deficiency can be overcome, and excellent
square waves obtained, by effectively disconnecting the capacitor
from the collector of its transistor as it turns off, as in the 1kHz
generator of Fig 3. Here, D1 and D2 are used to disconnect the
timing capacitors at the moment of regenerative switching. The
main time constants of the circuit are again determined by C1-R1
and C2-R2. The effective collector loads of Q1 and Q2 are equal
to the parallel resistances of R3-R4 and R5-R6 respectively.
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Figure 5b: This improved version of the variable M/S ratio astable
has waveform correction and the sure start facility.
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Figure 6: Basic op-amp relaxation oscillator circuit.
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Figure 7a: Simple 500Hz to 5kHz square wave generator, and Figure
7b: an improved version of the circuit.
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Figure 8: Four-decade (2Hz to 20kHz) square wave generator. The
preset pots enable the circuit to use a single calibrated frequency
scale.
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Figure 9: Variable frequency, variable mark/space ratio ‘square
wave’ generator.
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Operation of the basic astable multivibrator relies on slight
imbalances of the transistor characteristics, so that one transistor
turns on slightly faster than the other when power is first applied.
If the voltage to the circuit is applied by slowly increasing it from
zero volts, both transistors may turn on simultaneously, in which
case oscillation will not occur. This snag can be overcome by
using the sure start circuit of Fig 4,in which the timing resistors are
connected to the transistor collectors in such a way that only one
transistor can ever be turned on at a given moment.

The transistor astable circuits that we have looked at so far are
designed to give a symmetrical output waveform, with a 1:1
mark/space ratio. A non-symmetrical waveform can be obtained
by simply making one set of astable time constant components
larger than the other. Fig 5a shows the connections for making a
fixed frequency (about 1100Hz) variable mark/space ratio
waveform generator, in which the ratio can be fully varied over
the range 1:10 to 10:1.

The leading edges of the output waveforms of the above
circuit may be objectionably rounded for some applications when
the mark/space control is set to its extreme positions. Also, the
circuit may be difficult ta start if the supply voltage is applied to
the circuit slowly. Both of these snags can be overcome by using
the connections of Fig 5b, in which the circuit is fitted with sure
start and waveform correction diodes.

OP-AMP SQUARE WAVE
GENERATORS

Good square waves can be generated by using a fast op-amp, such
as the LF351, in the basic relaxation oscillator configuration shown
in Fig 6. This circuit requires the use of dual power supplies and,
because of the slew-rate limitations of op-amps, it’s output
waveform rise and fall times are not as good as those obtained
from transistor, 555, or CMOS astables. The op-amp circuit has,
however, some distinct advantages over these alternative types of
‘square wave’ generator.

Specifically, it has excellent frequency stability and waveform
symmetry, and it’s operating frequency can be varied over a wide
range by altering any one of it’s four passive component values.

The basic operation of the Fig 6 circuit is fairly easy to follow.
In operation, the output of the op-amp alternately switches
between the + ve or —ve ‘reference’ voltage to the non-inverting
terminal of the op-amp, this reference voltage being a fixed
fraction or ratio (determined by the R2-R3 ratios) of the supply
voltage. Suppose initially that C1 is discharged and the op-amp
output has just switched +ve. In this case Cl will charge
positively via R1 until it’s voltage reaches the + ve reference value
on the non-inverting terminal of the op-amp, at which point p
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the op-amp output voltage
(and thus the reference voltage)
will start to fall and thus initiate
a regenerative switching action in
which the output switches abruptly
to the negative rail voltage.
C1 will then start to charge in
a negative direction via R1 until it’s
voltage reaches the new (negative)
reference value on the non-inverting
terminal, at which point the op-amp output will again switch
regeneratively high and initiate a new action in which the whole
sequence repeats itself.

The action of the op-amp circuit is such that a symmetrical
square wave is developed at the output of the op-amp, and a non-
linear triangle waveform is developed across C1. Each waveform
swings symmetrically about the zero-volts line. Note that the
operating frequency is virtually independent of the supply rail
voltages, but can be varied by altering the R1 or C1 values, or by
altering the R2-R3 ratios.

Figure 7a shows the practical circuit of a simple 500Hz to
SkHz op-amp square wave generator, in which the frequency
variation is obtained by altering the attenuation ratio of the
R2-RV1-R3 potential divider, and Fig 7b shows how the circuit
can be improved by using RPSI to preset the frequency range of
the RV1 frequency control to a precise minimum value, and by
using RV2 as an output amplitude control.

Figure 8 shows how the above circuit can be modified to make
a general purpose square wave generator that covers the range 2Hz
to 20kHz in four switched decade ranges. Note that preset
controls RPSI1 to RPS4 are used to precisely set the minimum
frequencies of the 2Hz-20Hz, 20Hz-200Hz, 200Hz-2kHz, and
2kHz-20kHz ranges respectively, without calling for the use of
precision components.

Finally, Fig 9 shows how the basic relaxation oscillator circuit
can be modified so that it provides both a variable frequency and
a variable mark/space ratio output. The M/S ratio is variable via
RVI, and the circuit action is such that C1 alternately charges
positively via R1-D1 and the left-hand side of RV1 and charges
negatively via R1-D2 and the right-hand side of RV1. The M/S
ratio is variable over the range 11:1 to 1:11, and the frequency is
variable over the approximate range 650Hz to 6.5kHz via RV2.
Varying the M/S ratio setting causes only slight interaction with
the frequency control.

Note that the Fig 6 to 9 circuits can be used with virtually any
types of op-amps, but that the maximum usable frequency and
the quality of the output rise and fall times depends on the slew
rate of the op-amp that is used. The LF351, for example, gives a
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Figure 10a: Basic circuit of 1kHz ‘555’ astable, with timing formulae.
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Figure 10b: Approximate relationship between C1, R2 and
frequency of the 555 astable when R2 is large relative to R1.
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Figure 11: This variable frequency square
wave generator covers the range 1.4kHz to
15kHz via RV1.
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Figure 12: This 2-LED flasher operates at
just under 1Hz. One LED turns on as the
other turns off, and vice versa.

Figure 13: Astable with mark and space
periods independently variable over the
approximate range 15uS to 1.5mS.
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Figure 14: Astable with duty cycle variable
from 1% to 99% via RV1. Frequency is
almost constant at 1.2kHz. terminal of the IC.
performance that is about ten times better than the 741 in these
respects. Also note that although we’ve shown the circuits as
being powered from 9 volt split supplies, they can in fact be
powered from any split supplies in the range 5 to 18V.

555 ASTABLE CIRCUITS

The IC known as the ‘555 timer’ makes an excellent square wave
generator when used in the astable mode. The device is readily
available, inexpensive, and is housed in an 8 pin d.i.l. plastic
package. It can be powered by any supply in the range 4.5 to 15
volts, has a low impedance output that can source (supply) or sink
(absorb) load currents up to 200mA and, when used in the astable
mode, generates output square waves with typical rise and fall
times of about 100nS. The 555 astable has excellent frequency
stability, can span the frequency range from near-zero to about
100kHz, and it’s frequency and M/S ratio can be accurately
controlled with two external resistors and one capacitor.

Figure 10a shows the practical circuit of a basic 1kHz *555°
astable, together with the formulae that define the timing of the
circuit. The circuit operation is such that Cl first charges
exponentially via the series R1-R2 combination until eventually
it’s voltage rises to 2/3rds of the supply voltage, at which point a
regenerative switching action takes place and Cl starts to
discharge exponentially via R2 until eventually it’s voltage falls to
1/3rd of the supply voltage, at which point a second regenerative
switching action takes place and C1 starts to re-charge towards
2/3rds of the supply voltage via R1-R2, and the whole sequence
repeats. C2 is used in this circuit (and those that follow) to
decouple the internal circuitry of the 555 chip from the effects of
supply line transients.

Note that the operating frequency of the above circuit is
virtually independent of the supply voltage value, and that both
the mark/space ratio and the frequency are determined by the
R1-R2-C1 values. Also note that if R2 is large relative to R1, the
operating frequency is determined mainly by the R2 and C1 values
and that an almost symmetrical output waveform is generated.
The graph of Fig /10b shows the approximate relationship between
frequency and the C1-R2 values under the above condition. In
practice, the R1 and R2 values can be varied from about 1k0 to
10M.

The basic Fig /0a circuit can be modified in a number of ways.
Fig 11, for example, shows how it can be made into a variable
frequency square wave generator by replacing R2 with a fixed and
a variable resistor in series. With the component values shown,
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Figure 15: Electronically gated astable with
gate signal applied to the pin 4 RESET

Figure 16: Electronically gated astable, with
the gate signal applied to C1 via Q1.

the frequency can be varied over the approximate range 1.4kHz to
15kHz via RV1.

Figure 12 shows how the circuit can be used as a 2-LED
‘flasher’ unit, in which one LED turns off as the other turns on,
and vice versa. The circuit operates at a frequency of just under
|Hz.

Figure 13 shows how the circuit can be modified so that it’s
mark and space periods are independently variable over the
approximate range 15uS to 1.5mS. Here, timing capacitor Cl
alternately charges via R1-RVI1-DI and discharges via RV2-R2-
D2.

Figure 14 shows how the circuit can be modified so that it acts
as a fixed frequency ‘square wave’ generator with a mark/space
ratio or duty cycle that is fully variable from 1% to 99% via RVI1.
Here, C1 alternately charges via R1 and the top half of RV1 and
D1, and discharges via D2-R2 and the lower half of RV1. Note
that the sum of these two timing periods is virtually constant, so
the operating frequency is almost independent of the setting of
RVI.

The 555 astable circuit can be gated on and off (enabled or
disabled) either by applying a gate signal to pin 4, or by disabling
or enabling the main timing capacitor via a transistor switch.

Figure 15 shows how the circuit can be gated via the pin 4
(reset) terminal. The characteristic of this terminal is such that, if
the terminal is biased above a nominal 0.7 volts, the astable is
enabled, but if it is biased below 0.7 volts by a current greater
than 100uA (by taking pin 4 to ground via a resistance less than
7k0, for example) the astable is disabled and it’s output -is
grounded. Thus, in the Fig 15 circuit the astable can be turned on
by applying a high or loglc 1 signal to pin 4, or off by applying a
zero or logic 0 signal to pin 4.

Finally, to complete this month’s look at square wave
generator circuits, Fig /6 shows how the 555 astable can be gated
on and off via a transistor wired across main timing capacitor C1.
Here, with zero gate drive applied, Q1 is cut off and the astable is
free to operate in the normal way, but when a high gate signal is
applied Q1 is driven on and discharges C1, thus disabling the
astable. Note that the output of this circuit is driven high when
the astable is disabled in this way. . R & EW

Your Reactions

Circle No. Circle No.
Immediately Applicable 168 Not Applicable 170
Useful & Informative 169 Comments 171

pmm———-
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DFCM 500 PROJECT——

In this concluding part of the series, A.L. Bailey describes
the testing, final construction and calibration of our 8 Digit
Frequency/Capacitance Meter project.

TESTING

Before dashing off and wiring all the pcb’s
into the case, it is strongly recommended
that the following tests and checks are
carried out to ascertain that the major
functions are operating satisfactorily. It is
easier to locate any faults with the pcb’s
on the bench when accessability is not a

problem.
Double check each pcb for wrongly
inserted components, reversed IC’s,

solder bridges etc. It is too late to do this
after the power is applied.

First check the power supply. Connect
mains power (carefully) to the input of the
transformer, making sure that the earth
lead is firmly soldered to the pcb
underside before switching on. Rest the
pcb on some insulating material while the
tests are in progress to avoid accidents.
Check with a multimeter that the output
voltage is +S5v £0.2v. The off-load
voltage at C34 +ve terminal should be
around 20v.

Connect the multimeter on its 100mA
current range between the charger output
and earth. A reading of 45mA *5mA
should result. If too far out, the value of
R58 can be changed to get nearer to
45mA. Do not continue with the tests
unless the power supply is O.K.

... the display

Plug the display pcb into the driver
board. Referring to Figure 17, connect the
+ 5v pin to the psu + Sv output and solder
an earth link between the underside of the
2 pcbs. Connect point B to point G.
Connect one end of a wire to point A.
Apply power and touch the other end of
the free wire to points C, D, E, F and G,
one after the other. The display should
show .000000, .00000, .0000, .000 and .00
respectively, with the GATE led flashing
at 1 second intervals. Change the wire
from point B to G to B to F and connect
the other wire to point F also. The GATE

led should now flash at 10 second
intervals, with .000 on the display.
Reconnect point B to point G.

If any segments or digits of the display
fail to illuminate, look for breaks in the
pcb tracks or pins not soldered etc.

Connect a lead to the + 5v supply and
touch the other end to point Q, then R
when the dc and ac led’s should each light.

Now place the preamp/capacity
measuring pcb alongside the driver pcb
and connect an earth link to the underside
of the 2 pcb’s. Link point H-K on each
together, point Sto T, and + Sv to each of
the 2 connection pins marked + Sv and
+5v VHF. Link point M to +S5v and
points L, N & P to earth. Set VR’s 1, 2, 3
and TCI to mid travel.

... the pre-amps

The preamplifiers can now be checked
out. First the AF amplifier, by applying a
signal within its range (to IMHz approx)
to point W. A reading directly in kHz
should be obtained with the SIGNAL led
illuminated, once sufficient signal is
available to drive the counter. If no
reading results, check that the voltage at
the collector of TR10 changes when the
signal is applied. If not, the fault is in the
amplifier, otherwise in the control logic
IC4 & 5.

Rewire point L to+5V and points M, N
& P to earth (to select the control logic for
the HF amplifier input). A signal applied
to point X, in the range 1 to SOMHz
should read on the display, although the
decimal point will be incorrect for MHz at
present. Again, if no reading results,
check the voltage at the collector of TR6,
and pin 2 of IC3 for changes with signal.

Rewire point N to + 5v and point L, M
& P to earth. Check the VHF input by
applying a signal to point Y. Again, the
decimal point will be incorrect but the
reading should otherwise be correct. Pin
11/IC1 and pin 2/IC2 should vary with

signal. If you want to achieve the highest
possible frequency response from the
counter, it is possible to remove the socket
into which IC1 is plugged, and wire the IC
directly into the pcb. This point has been
left to this stage in case of a fault in IC1,
as it could not be changed by the supplier
if soldered, and it is a fairly expensive
chip!

It only remains to check out the
capacity measuring circuit. Reconnect P
to +5v, and point L, M & N to earth.
Connect point V to +5v. Apply power
and a reading should be obtained on the
display which is the residual circuit
capacity. Check that by varying VR3 this
reading can be set to zero. Connect a
capacitor (preferably polystyrene or silver
mica around 500-1000pF in value)
between the Cx terminal and earth. The
reading obtained should by adjustment of
VRI1 be capable of being set to the
capacitor value. If no reading is obtained,
short the Cx terminal to earth when a
reading of around 1003.000 should result.
If there is no reading the IMHz oscillator
(1C6/7) may not be functioning - this can
be checked by connecting point H to pin
13 of IC8 when the same reading should
result. If it does, the fault is in the circuit
associated with IC9/10. An oscilloscope is
really required to check this out, although
judicious use of a multimeter will narrow
the possibilities. Move the link currently
connected to point V over to point U and
connect a capacitor of value between
100-500uF from Cx to earth. This should
be read but the value will depend on the
capacitor tolerance and the setting of
RV2, but should be in the right region.

If all this has checked out O.K. then the
boards may be disconnected from all the
links, and the case construction started.

CONSTRUCTION

The prototype was designed to fit into a
Centurian instrument case type DX4 and
the following assumes that this case will be
used. It has the advantage of only
requiring the front panel to be painted
and lettered as the remainder is already
finished in black vinyl. The kit suppliers
can also supply the front panel already
drilled, punched and screened with the
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DFCM 500 PROJECT—

various legends if required. There is no
reason why another type of case cannot be
used if preferred, the only point to note is
that the mains transformer should be kept
as far away from the capacity measuring
circuit as possible, as it can affect the
readings due to pick up of mains hum.

.... the case

Figures 18 and 19, give the drilling plan
for the base, rear and front panels. When
all the holes and cut-outs are complete,
the front panel can either be left
unpainted and polished up before letter-
ing and spraying with clear varnish, or
primed and sprayed with car aerosol
paint. The author used matt black paint
and ‘Joy’ chromate primer for the
prototype, and after applying the legends
with Letraset, finished with a coat of
Dupli-colour ‘leveller’ which is only a
solvent, but fixes the legends in place
without destroying the matt black finish.

Start the final construction by assemb-
ling the base panel, 2 lower angle strips
and rear and side panels with their 4 fixing
screws. Fix the mains socket into place on
the rear panel. Referring to Figure 17,
attach a 4 inch length of 2 core mains
cable to the mains switch (on the tagged
connector side) to the 2 terminals nearest
the front of the switch, and a 12 inch
length of the same cable to the other 2
terminals on the switch, again on the tag
side. Clip off the 4 pins of these terminals
on the other side of the switch. Connect
the other end of the short lead to the two
input connections to the transformer on
the psu pcb, taking the cable through the
holes with the insulation level with the pcb
upper surface.

The psu pcb may now be bolted into
place with a % inch metal spacer between
each hole and the lower panel, using 6BA
us, bolts and lockwasher. A solder tag
should be placed under the nut at the top
right hand corner of the pcb.

Connect this tag to the upper tag on the
mains connector. Bolt the mains switch
into place with the leads on the underside,
a .5 inch spacer between the back of the
front panel and the front of the switch
bracket, in each bolt position. Connect
the other end of the long mains lead to the
mains socket lower tags.

Insert the remaining 8 fixing bolts and
nuts for the other two pcb’s on the lower
panel. Each consists of a .5 inch 6BA bolt
inserted from the underside of the panel,
then a lockwasher and 6BA full nut
tightened down onto the lockwasher.

Before fixing the display/driver pcb
into position, a piece of polarised red
filter material should be glued into place
behind the front panel for the displays
-size 13 x 30mm. This is supplied with the
kits. Now drop the display/driver pcb
onto its mounting bolts and carefully
locate into place holding the front panel
slightly forward so that the LED’s will go
through the front panel in the holes
provided. If, on straightening the panel
up, the LED’s project too far out from
the panel, they should be resoldered
slightly further back. Fix the pcb into
position with a lockwasher and nut on
each bolt.

Now mount the preamplifier/capacity
measuring pcb into position, with IC1 at
the front of the board attaching a solder
tag to the front right hand corner of the
pcb before fixing down. Mount the two

BNC sockets on the front panel. Attach a
short lead from the right hand BNC
socket centre tag to the VHF input (point
Y). Strip the insulation off each end of a
4 inch length of UR9S or similar miniature
coaxial cable for .5 inch and separate the
outer conductor into a pigtail and tin it.
Strip 1/8th inch of insulation off the end
of the centre conductor at each end, and
solder one end to the left hand BNC
centre conductor tag, and the braid to the
earth tag on the socket.

Mount the two push clips in the two
right hand holes on the front panel, and
connect the right hand one direct to the
earth tag on the preamplifier board and
the left hand one to the Cx connection
pin.

.... interwiring

Colour code the wires so that you know
which is which, connect 3 inch lengths of
wire to points U, V and + 5v VHF connec-
tion pins, leaving the other ends free. Also
strip another 4 inch length of coaxial
cable, attaching the centre conductor of
one end to point X, and the braid to the
pin in front of Y. The switch unit may
now be bolted into position (tag
connectors uppermost) using .5 inch
spacers between the front of the switch
bracket and the front panel.

The remainder of the wiring can now be
completed. Follow Figure 17 very
carefully, the best way being to mark each
connection as you finish it with a red pen
either on Figure 17, or a photocopy.
Solder the various interswitch connections
first, then complete those to the other
modules. The three pigtails from the
coaxial leads should be soldered together

i 5| 20.
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ot 16
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BACK PANEL (viewed from coated side)
9 HOLES ’A’ ... 3mm dia.
8 HOLES 'B' ... Bmm dia,
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Figure 18: Constructional details of the front and rear panels.
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Figure 19: Constructional details of the bottom panel (viewed from the non-coated side).

behind the switch unit and insulated with
tape or sleeving. The two sets of leads
from the battery connectors must be
soldered so that the 2 battery holders are
in series, not parallel. Do not forget to
solder D14 across the appropriate tags on
SW7 - this diode is not shown on the
circuit diagram but is an additional
safeguard to prevent the battery
discharging back into the charging circuit
under certain switch combinations.

When connected, the two battery packs
mount in the rear right hand corner of the
chassis, as shown in the photographs and
are secured to the bottom chassis plate
with double sided adhesive tape.

The final piece of work is to make sure
that there is no danger from touching the
various points carrying mains voltages by
insulating the top of the mains switch, and
the tags on the mains connector. This can
be done with insulating tape, or a rubber
boot if available.

When all the wiring is complete, apply
mains voltage from a properly terminated
connector to the rear panel socket, and
switch on. Check that the various inputs
all function correctly, and that the
decimal points are in the correct places.
Depressing the x10 button should increase
the gate time to 10 seconds from 1 second,
and move the decimal point 1 place to the
left for each range except capacitance
which should be unaffected by either the
x10 or 1/1000uF buttons. Any deviation
will be due to wiring errors.

Depression of the mains and battery
buttons should leave the display blank
and both AC and DC LED’s illuminated.
As a final check remove FS2 from its
holder and use a milliameter to make sure
that the charging current is still 4SmA or
so when in this charge mode.

Selection of battery mode should work

JANUARY 1982

O.K. but the batteries are likely to have
little charge and the display may fade out
after a short while. The instrument should
be left in full charge mode for at least
14-20 hours to get the batteries up to full
charge. When used under portable con-
ditions, the operating time available will
vary greatly depending on the range and
number of digits illuminated at any time,
but can be expected to lie between 1 and
2/3 hours. Greatest consumption is on the
VHF range due to ICI. This runs very hot
to the touch, which is normal for ECL.

CALIBRATION

To set up the 10MHz crystal correctly
requires the use of a radio tuned to
200kHz long wave. If the radio is held
close to ICll1, a very strong lkHz
heterodyne will be heard. Underneath this
will be an underlying slow beat which can
be nulled out with TCI, when the crystal
will be on frequency. This may require
several attempts to trim spot on.

Alternatively, another frequency
counter could be used against which this
could be calibrated, but this is almost
certain to introduce errors.

The capacitance circuit can be cali-
brated by using a known close tolerance
silver mica capacitor (100pF or near) and
using VR to get the correct reading, after
setting the display to zero with RV3.
These settings interact to some extent so
will need to be repeated. The 100uF range
is more of a problem, as close tolerance
capacitors of any appreciable value are
virtually impossible to obtain. The best
way is to measure a value just under 1uF
on the luF range, then to set up the
1000uF range to read the same figure
without removing the capacitor. Do no
readjust the zero setting on the 1 uF

range. Bear in mind that there is no
overrange indication on capacity, and that
the display will indicate the frequency of
the IMHz oscillator once values of greater
than 1 or 1000uF are measured.

USING THE DFCM 500

The frequency measuring section of the
DFCM 500 can be used to measure the
frequency of virtually any oscillator
providing sufficient drive is available for
the instrument to operate correctly. One
point to note is that if the VHF amplifier
signal input is marginal, the display will
tend to read twice the actual frequency
but this should be obvious as the nominal
frequency will usually be known.

Although the various amplifiers have
jsolated inputs, it is advisable to connect
another capacitor of a voltage suitable for
the circuit under test, especially if this is
carrying high voltage, in series with the
input. Connection to the circuit under test
can be direct, or via a coupling loop of a
few turns of wire if this is more suitable,
say for inductors in oscillators. Trans-
mitter output frequencies can usually be
measured by plugging a small whip
antenna into the appropriate input socket
and placing the instrument nearby, with
no direct connection to the transmitter
under test. For very low power hand
transmitter, a few turns of insulated wire
wrapped around its antenna may be
necessary for a reliable reading of the

frequency. BR&EW
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Using UARTS Part 2C

Jonathan C Burchell describes the function of the UART, plus a universal 8 bit
input/output port that is usable with any personal computer with serial input/output

capability.

THE UART ITSELF

There are two main classes of UART; those designed as Logic
subsystems for truly ‘Stand-alone’ operation, and those designed
to interface directly to a microprocessor. This month we take a
look at the second class, which primarily finds uses in interfaces
designed to be placed remotely from the computer, and to talk to
a UART of the first sort within the computer.

The UART derives it’s timing from the baud rate clock, which
is 16 times the desired bit rate. The two halves of a UART
(receiver/transmitter) operate totally independently of each
other, and it is convenient to study them that way, as follows:

THE RECEIVER LOGIC

Figure | shows a block diagram of the receiver logic of an
AY-5-1012 UART. This device is typical of its class and is in fact
pin for pin compatible with the following devices: AY-5-1013,
TR1602, TR1604, TR1863 and IM6402, the only difference being
the manufacturer, whether or not the device is 5 V only, (some
members of this family need —12 volts to be supplied to pin 2)
and the maximum operating speed of the device.

The receiver logic continually samples the SERIAL INPUT
line, looking for a mark-to-space transition signalling the
beginning of the first start bit. Once a transition has been
detected, the receiver logic samples the line at every 8 + 16N clock
periods. If the first sample is a mark, the receiver rejects the
possibility of having detected a valid start bit and returns to the
hunting mode. Assuming the first sample is still a space, the
receiver enters the data entry mode and samples the line M times,
where M is 5,6,7, or 8 writing the state of the receiver line into the
next position in the receiver shift register each time. The input line
is sampled for one clock period in the nominal centre of a bit
period (see Fig 2): This technique is called window sampling and
accounts for the great tolerance of speed variation and noise
immunity of the UART receiver.

The receiver next checks the parity of the M data bits and
compares this with the parity sense selected on Pin 39. If pin 35
NO-PARITY is enabled (high) no further action is taken and the
parity error line (Pin 13) is held low, otherwise any difference
from the computed and selected parity is latched into the parity
error line.

The receiver next checks that the input line is still marking
(e.g. a valid stop bit has been transmitted) and if it is not sets the
framing error bit.

One clock cycle after the stop bit has been sampled, the
receiver logic transfers the contents of the shift register to the
holding register and thus to the receiver data register pins. The
logic then sets the DATA AVAILABLE flag to indicate that a
character has been received and is available at the output pins. If
the DATA AVAILABLE flip/flop has not been cleared by the
RESET DATA AVAILABLE line having been strobed low
during the last character period, the logic sets the OVERRUN
flip/flop to indicate that the last character in the register (which
has not been read by the external logic) has just been overwritten:

THE TRANSMITTER LOGIC (Fig 3)

When in the idle state the TRANSMITTER QUTPUT line Pin 25
is held high. A high to low transition on the DATA STROBE line
loads the transmitter holding register with the data on the
transmitter input pins. As soon as the previous character has been
transmitted the logic loads the transmitter shift register with the
holding register contents, and brings TRANSMITTER BUFFER
EMPTY high, to indicate that a new character may be loaded into
the transmitter buffer.

After the SERIAL OUTPUT has been brought low for 16
clock periods (the start bit) the contents of the transmitter shift
register are presented to the output line M times. Each ‘bit’ time
remains at 16 clock periods. The transmitter logic next calculates
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Figure 1: Block diagram of the receiver logic fo the AY-5-1012 UART.
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1o High on WP or O/P Name Pin No Name High on I/P or O/P Yo
| Vee 01 40 TC 16x baudrate |
| —12V connection Vgg 02 39 PS (o]]s] EVEN [
| Ground connection Gnd 03 38 WS1 Word Length |
| Rd1-RD8 Tristated DE 04 37 wWS2 Word Length 1
(0] MSB Rec. DATA out RD8 05 36 NSB Two stop bits |
0 Bit 7 RD7 06 35 NP No-polarity |
0] Bit 6 RD6 07 34 Cs Load control reg |
0 Bit5 RD5 08 33 DB8 Bit 8 data MSB |
[0} Bit 4 RD4 09 32 DB7 Bit 7 |
0 Bit 3 RD3 10 31 DB6 Bit 6 1
0 Bit 2 RD2 11 30 DBS Bit 5 1
0 LSB Rec DATA out RD1 12 29 DB4 Bit 4 |
0 Parity error PE 13 28 DB3 Bit 3 |
0] Framing error FE 14 27 DB2 Bit 2 |
[0} Overrun error OE 15 26 DB1 Transmitter data LSB I
| Status Tristated SWE 16 25 SO Low during space [0}
| 16x baud rate RC 17 24 EOC Low during character TX [0}
| Low resets DA DAR 18 23 DS Low loads TR |
0 New character DA 19 22 TBE Holding register empty (0]
} Marking S 20 21 MR Clears logic |

wS1 WS2 Word length

o, Low LOow 5 Bits Figure 4:

HIGH Low 6 Bits . .
LOW HIGH 7 Bits Pin analysis of
HIGH Low 8 Bits the UART functions.
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Using UARTS Part 2C

| FEATURE

AS2X2 REC

ISEE DEC. RA EW)

RS232 DAIVER

ISEE DEC. RAEW!

RECEIVER

CLOCK RATE
GENERATOR

(SEE DEC. RAEWI]

sV

Figure 5a: A universal 8-bit

smiTy,
NO PARITY
TWO STOP BITS.

STATUS & RECEIVER <
OUTPUTS PERMANENTLY ON

7 4 BDATABITS CAPABLE
OF QRIVING A SINGLE
TTL LOAD,

55" PARITY ERROR
=7 FRAMING ERROR

1¢
T3 OVERRUN ERROR 470pF
vw—l

Jj S r"j Q

i DATA REC
STROBES

T L

iy [

8 TRANSMITTER
INPUTS

LOAD DATA
& TRANSMIT

HOLDING REGISTER EMPTY

€0C
LOW DURING

TR1863
input/output port.

CHARACTER

TrRy

THRE

|

TRE

| ST T

15 CLOCK TIMES b CLOCK
AFTER STARY OF
LAST STOP BIT

=

TRC

J g

- e

» CLOCK

END OF LASY STOP
BIT (COUNT 16)

Figure 5b: The transmitter

START (1)

and receiver timing waveforms.

STOPSTART STOP

L

DATA
a

1L

DATA

|

ART-ARR AND ERROR FLAGS PE. FE. OE(S!

| X

DAI19)

DORAI18)

b
J

i _—
L
—

*

56 pf

[cp'™ S0 $152 83

. 47028/47028%

o
X0 9 0,0, 2z

= Ec
% : F X
10
s6pf SMn =
74576 MHz

= CRYSTAL 11
i
L Ao E D
A, 93134
€1 90010, 0304 05 Qg &

Figure 8: Bit-rate generator

BELH

{this diagram was omitted from last month's UART feature).

SEHEE

e

with 8 simultaneous frequencies

36

the parity according to the mode selected by the parity select input
and, if NO-PARITY is not enabled, appends the parity bit to the
last data bit. The stop bit, or bits are then appended to the last
data or parity bit. The EOC flag (Pin 24) is held low all the time a
character is being transmitted.

Both the transmitter and receiver are double buffered. During
reception a second character can thus be being received before the
first has been read, and during transmission a second character
may be loaded into the holding register before the first has been
transmitted. Fig 4 provides a pin by pin analysis of the UART
functions.

PUTTING IT ALL TOGETHER

Figure 5 shows a universal 8 bit input/output port which may be
used to communicate with any personal computer with serial 1/0
capability. Each time a character is received, the DATA
AVAILABLE flag triggers the monostable, which provides both
positive and negative going strobes to the outside world as well as
correctly resetting the DATA AVAILABLE flip/flop.

The receiver outputs can be used as a general purpose 8 bit
output port, or to connect a Centronics parallel printer to a serial
port (See November R&EW): This technique works best with a
buffered, fairly fast printer, and a slow RS232 line, as no
handshaking from printer to computer is provided for.

The transmitter is loaded each time DATA STROBE is
brought low. If the maximum character rate can exceed 1.5 times
the RS232 transmission rate, the external logic should be designed
to check that the transmitter BUFFER EMPTY line is in the valid
state before strobing DATA STROBE.

The transmitter input may, of course, be connected to
virtually anything, including a standard parallel ASCII keyboard.
The keyboard strobe will often connect direct to DATA
STROBE.

Next month, in the final part of this series, we will look at the
software aspect of the last class of UART’s, namely those used to
directly interface with a microprocessor.

Footnote: Last month’s Fig 8 was not included with the text. It is

reproduced below. OJR&EW
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Next Month's R&EW
presents
PROJECT INNOVATIONS
in

COMPUTING: 2-8 DEVELOPMENT SYSTEM

Europe's most advanced low-Cost miCroprocessor development
system, the Z-8 PDS. Designed and developed in R&EW's laboratory,
this unique unit is programmable in Tiny BasiC via almost any
commercial/personal computer/terminal with a serial 1/0
capability. The 2-8 Programmable Development System features
8K-bytes of on-board RAM, 4K-bytes of EPROM, and a total of 16
input/output ports.

specifically designed to facilitate the rapid development of
‘dedicated’ machine/process control systems and using a high level
programming language, the Z-8 PDS can be used to give total
microprocessor control of radios, test gear, domestic heating/
lighting/security systems and industrial control/ robotics systems.
An absolute MUST project for all amateur and professional ‘'micro’
engineers.

RADIO: 40-CHANNEL CB RIG

The UK's first FULL SPEC DIY 40-channel CB rig. Designed and fully
kitted by R&EW, this unique project features fully synthesised
tuning (with expansion to include channel scanning), 40-channel
‘station’ indication, 4 watts output power, etc., etc.

Fully engineered to R& EW's exacting standards, the rig is battery
powered at 12 volts and suitable for either portable, mobile or
‘shack’ use.

TV: 'SINGLE CHIP' TV PATTERN GENERATOR

A state-of-the-art piece of test gear giving dot, cross hatch and gey
scale, etc., outputs. Complete with built-in sound/vision
modulator, this low-cost project gives a truly sophisticated
performance.

PLUS a TV antenna-selector and lots, lots more.
Including,

REVIEWS OF:—

RADIO: Our now-famous reviews continue with the final part of the
BIGC MATCH between the FRG7700 and R1000 receivers.

and

FEATURES

TEST GEAR: In-depth looks at Marconi's fully synthesised TF2019
signal generator, and at the Thuriby 4% digit test meter.

plus the usual features,
including
DATA FILE (with 22 CMOS circuits), DATA BRIEF, and part 2 of
FREQUENCY SYNTHESIS.
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A POWER METER

DUET

Roger Ray reflects on two
directional RF Power Meters,

the Rohde & Schwarz Naus 4
and the Telewave 44A.

Directional

POWER METERS ARE general.
inserted between transmitter and aerial,
and used to measure both power output
from the transmitter and the match of the
aerial. Transmitted power is that indicated
in the FORWARD direction, while
REVERSE power gives a measurement of
the match of aerial or load. The degree of
match or mis-match is usually quoted as a
Voltage Standing Wave Radio (VSWR),
and is calculated from the two powers
measured.

Professional directional power meters
are used to give both accurate power and
VSWR measurements. Frequency range,
direct power calibration, and accuracy set
these instruments apart from the cheaper,
commonly available SWR bridges. The
Naus 4 and the 44A definitely fall into the
professional category. These instruments
use one or more directional couplers to
sample the power in the line being
measured. Forward and reverse powers in
the directional coupler(s) are converted
into DC voltages by rectifier diodes. The
voltages are displayed separately on two
meters in the case of the Naus 4 and on
one switched meter in the 44A. All of the
meters are calibrated in Watts and display
average power.

Both of the power meters reviewed
have an upper frequency limit of
1 000 MHz. The lower limit on the Naus 4
is 25 MHz, while the 44A extends this
down to 20 MHz. The drawback though
with the Telewave 44A is that all
measurements below 50 MHz are subject
to a calibration factor (see accompanying
chart). This is something that could easily
be missed by someone unfamiliar with the
instrument. An example of this is that if a
27 MHz CB transmitter is measured with-
out taking into account the calibration
factor, the measurement would be
20-25% low.

Ex World War 11

The Telewave 44A is ruggedly constructed
with a die-cast alloy case, heavy rubber
meter protection and leather carrying
strap. The meter itself would not look
amiss in a piece of WWII surplus
equipment. In the instrument reviewed the
meter was set about 5 degrees out of
square, which did not add to its asthetics.
In practice though the meter is functional,
and the five scales (one for each range)

38

Above: The Telewave 44 A power meter.
Below: The Rohde and Schwarz Maus 4 power meter.
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well spread out. Behind the scale is a good
20 uA taut-band movement, which is
short-circuited for protective damping
when the front panel FWD/REY switch is
in the OFF position. Forward power is of
course only forward power when the
power meter is connected the right way
round, and there is no marking on the

case to indicate which way round is
correct. In fairness, this is only a minor
point, as the input is conventional being
on the left-hand side. The overall
appearance of the 44A is of a service
instrument, that should well take the wear
and tear of the service environment.

Laboratory Use

The R&S Naus 4 is housed in a pressed
steel box, with an aluminium carrying
handle. It differs from the 44A and indeed
other power meters, in that the measuring
head is remote from the main body of the
instrument. The head is connected by
means of a permanently wired flexible
cable. This means that the measuring head
can be used in awkward places, while the
meters are left in the best place for them
to be read. For convenience the measuring
head can be clipped onto the back of the
instrument, although this obscures the
VSWR nomograph, and leaves the inter-
connecting cable dangling.

The whole unit is very heavy (about
91bs) and this together with its rectangular
construction implies laboratory rather
than service use. The two separate meters
for forward and reverse power, make
aerial adjustments easier. The range on
each meter is separately adjustable to
allow very accurate measurements to be
made.

Summary

The R&S Naus 4 definitely gives the
impression of an accurate, well made
power meter. The linear meter scales are
easily read to an accuracy of the needle
width. This power meter is battery
operated, and the continuous operation
battery life is almost a year.

In the laboratory it proved to be as
accurate as anything we had to measure it
with. The only minus point is its weight
and size from a service point of view.

The Telewave 44A is robust and easy
to use. As with the Naus 4 it gives correct
upward indication on AM modulation
-something that other instruments fall
down on. The accuracy cannot be
favourably compared with the Rhode &
Schwartz unit, and the calibration factor
below 50 MHz is decidedly tedious. Still
at the price...

Footnote

The Naus 4 is available from Rohde&
Schwarz UK Ltd, and the Telewave 44A
from Racal-Dana Instruments Ltd.
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| Immediately Applicable 188 ]
| Useful & Informative 189 |
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Your one-stop shopping centre for complete equipment from ‘Trio’ and

atronics

‘Philips’, accessories from ‘Jaybeam’ and ‘Microwave Modules’, components,

kits and the ‘Video Genie’ Microcomputer system.

Advanced features are.

2. Main Control Unit contains the CPU plus.
(i) 51 key typewriter keyboard, with 10 key rollover.

of pre-recorded tapes.

Our Special Price only £344,00inc. VAT.

packages

(i) High quality cassette recorder, enables recording and playback of programs, data and the use

3. Built-in audio cassette interface for connecting another cassette recorder to serve as cheap and
compact storage for large amounts of data on tapes.

4. 16k user RAM included, expandable to 48k.

6. Fully TRS B0 level Il software compatible so a huge range of software is already available.

6. Full 12k Microsoft BASIC in ROM.

7. Full expansion capability to Discs and Printer, 8 small system with big possibilities.

8. Self-contained, all in one attractive case.

8. The system uses the powerful ZB0 processor.

Now available from Catronics — REAL Value-for-Money in Microcomputers

video genie srystem

Wibbssbsareceenranannsananing ITYTRET]

1. Built-in TV interface, the user's TV set may be used as the display terminal, thus saving money

Full range of supporting programs and accessories available, including Amateur Radio

TRERALELINNAYL

New RTTY Terminal Unit
{Program for Computers

Fabulous new program now available to send and receive RTTY. Complete with Receive
Terminal Unit and Transmit AFSK on PCB assy. Suitable for Video Genie and TRS80
computers: CT600 price £121.90.

APPROVED
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Catronics

JANUARY 1982

Why not pay us a personal visit? CATRONICS are 300 years from Walllngton Railway Station (London Bridge or Victoria)
Frequent buses from Croydon and Sutton. Three large car parks within 100 yards. Hire purchase tecilities availabls on
equipment. Credit Cards accapted. Mail orders are normally deatt with on day of receipt. All our prices INCLUDE VAT

293 for further details.

Ltd., Dept. 241 Communications House, 20 Wallington Square, Wallington, Surrey SM6 8RG
Tel 01669 6700. Shop/Showroom open Mon to Fri 3am to 5.30pm. Closed for hunch 12.45 0 1.45pm. Sat Sam w0 12.950m.
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KEYBOARD MORSE SENDER - THE ULTIMATE
KEYBOARD - CHECK THESE FEATURES

® CONVENIENCE no need for a power cable. fouf miemai
pen celts last for 300 hours and give continuous

memory back up
@ EXCLUSIVE COLOUR CODED KEYBOARD
DESIGN Separate key swilches benealh a tough
X rbonate membrane combine excellent leel
with a splash proot wipe-clean surface
@ LAVISH MEMORY four 64-character memones
with auto-repeat and programmable  pause
funcron. for all the routine sencng
@ BUFFER MEMORY ensures perect sending
desprte less Ihan pertect typing
© COMPREHENSIVE CHARACTER SET includes
bunctuation procedure sgnals accented lefters Plus a
merge” key for making any non-slandard character
@ BEAUTY AND STYLE only one inch thin and with four -colour paned Model MK

looks every bit the thoroughbred @15 Modet MK s suppked with outpul leads and spare

connectors but withoul battene~ ifour HP7 pen celts)

G8's - ARE YOU MISSING OUT?

Uniess you can monrtor the other bands yOu are missing a tot. f you have a
2 metre all-mode recening sel up. st add Model PC1 in senes with its
antenna and you have a superb general coverage recerver What butter
way 10 hsten n to ait the
non-VHF amateur
bands, not to mention
everything eise from
60 kHz 10 30 MHZz?

For sheer vaive lor
money there is no
berter way 10 get high
pertormance general
coverage recephon
After all what a waste it
15 f your expensive 2 metre all-mode ng covers one bana only?
ATTENTION VHF SCANNER OWNERS!

D you know that Model PC1 will sxtend the coverage of your SX 200 type
Scanner 10 nciude all the long, Medum and shor wave bands as well? This
S an excetient way to ksten 10 your favoume short wave broadcast statons
without the extra expense of a compiete new receiver ]

Modet PC1

MINIATURE RECEIVING ANTENNAS
H you don’t have enough space 10 put up traditonat recewing antennas. our |
active antennas are the answer. They need no tuning yet have constant

sensitivity from 200 kHZ to weil over 30 MHz

Results are quite comparabie 1o tull size
conventional antennas but the space saving 1s
e
219/
=
balanced dipoies  pandel AD270
any interterence

enormous. The ndoor version (AD270)1s 3

metres long and the outdoor verson (AD370) 1s
pcked up by the feader is remcted
Because of thew wide frequency coverage

2 metres long
Datong Active Antennas are deal accessones

A TV-type feeder cabie of any reasonadle

length can be used

for modem generai coverage communcations
receivers

ye! because the
antennas are

Model AD370

DATONG
PRODUCTS

DESIGNED BY ENTHUSIASTS
FOR ENTHUSIASTS!

ey

S0239 connectors) or as a ready built and tested PCB module

)
MODEL ASP - THE “INTELUGENT"
RF CUPPER

| Model ASP modihes your speech signai drect from
the microphone and makes it more effectve at
modulating your transmitter. The effect 1s as if the
transmitter peak power were 10 ncrease by
between two and three times. “Intetigent means
that unkke other speech processors. Model ASP
automatcally senses your vorce level and reacts
accordngly 1o aways mantan the degree of true
1 . chpping selected (n decibets) by the panel push Mode|
buttons circulry does thes without the ASP
undesirable side effects of simple a.g ¢ devices
Adding a Datong r.f. diipper 10 a normal SSB

I transimitier has a semilar eftect 10 adding a Inear ampiher but
without the hegh cost and nsk of TVI

|

e

Modet MK

YET ANOTHER 2 METRE | T
CONVERTER?
Yes but not just another Mode! ]
DC144/28 15 designed to overcome o
the everioad and spunous sgnat
problems expenenced by conventonal
converlers it uses a Sc!
dhode balanced mixer with about 7abm | ; «
of local oscillator dnve This, coupied
odel DC144/28 with a 3SK88 1 { ampirher, gives an
excellent combination of low norse hgure and strong signal handing
capability. Its input and output gain controls also heip you get the best out of
OUr MaIN recever without fatterng it with excessve gan.
i DC144/28 15 available efther as a compiete cased unit (dve cast box

.
1
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VARIABLE SELECTIVITY FOR ANY RECEIVER
Haveabdatﬂmem(wmmsnwdamym)aumwm
see why a U.S. reviewer commented that the FL2 is “ncredible — 1t's ke
having a funable crystal fier "™
WmModelFQmmeaedhsevmwmmsoea(evymmwwm
off-tune chatter”. unwanted tones and sundry “burbies' from
SS8 while for CW the ultra-steep skirts aftow you 10 use wider
bafmmlsVotagivenremolomu\esqxals.TMMaﬁm

MOOEL D70: THE GO-ANYWHERE MORSE CODE TRAINER
For buikdng up your morse code reception speed there 1s no betler method
than the Datong *"Morse Tutor

You leam the code with the characters at normai speed bul with an extra
delay between each one As you mprove you reduce the OELAY" conlrol
until, with it fully reduced. you hnd YOu are reacing code at the chosen speed

! and with correct spacing easier and reduces kslening fatigue
Mode An important feature 1s that the ModelFLZcosshnemelrmasryesoedalmoryMevymn
D70 unitis compietety portable This | offers befter performance. extreme versatity. and can be used with any
allows you 10 practise wherever recefver.

and whenever you 'nd 1t most
convenient The all-CMOS
design grves abo it 60 hours of
practice trom a owcost PP3

PRODUCTS PREVIER

NEW
Model DF1

Direction finder attachment for FM. VHF
receivers/transceivers. gives directional !
readout on circle of LED's. Connects to
loudspeaker and antenna jacks
Model RFA
R.F. switched broadband preampilifier |

‘R.S. Dicks. 73 Magazine. Juty 1981 p 119

X213

Products not shown in this advertisement
Model Datest 1 Transistor Tester

Model Datest 2 Transistor Tester

RF Speech Processor Model D75

Model RFC/MRF Speech Processor PCB Module
Model MPU Mains Power Unit

Accessory Leads
Boosts gain and noise figure of receivers | Mogel v
from 30 to 200 MHz. Model FL1 ) |
it g e

VHF

IO NJULL UL

A range of high quality in-line preamplifiers
range includes R.F._switching capability trom
gallium arsenide MESFETs for the best possible noise figure. Indoor or mast mounted options are also included. Full details free on
request. These units represent a cost-effective way of improving your DX receving capability

55
—1
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1) WURIBH HANSED

2metres or 70 cms. featuring ultra-iow noise figures and state-of-the-an design. The
60 watts P.E.P 1o 500 walts P.E.P and choice of silicon low noise devices or the latest

& UHF PREAMPLIFIERS: A new ran?e
lor

FL1

FL2
PC1
ASP

PRICES: All prices include delivery in UK. basic prices in € are shown with VAT

- inclustve pnces in brackets.

59.00 (67.85) VLF 22,00 (25.30) AD270 33.00 (37.95) MPU 6.00 (6.90)
78.00 (89.70) D70 43.00 (49.45) AD370 45.00 (51.75) DC144/28 31.00 (35.65)
105.00 (120.75) D75 49.00 (56.35) AD270 + MPU  37.00 (42.55) DC144/28 Module 25.00 (28.75)

69.00 (79.35) RFC/M  23.00 (26.45) AD370 + MPU  49.00 (56.35) Keyboard Morse Sender 140.00 (161.00)

DATONG ELECTRONICS LIVITED

Spence Mills, Mill Lane, Bramley, Leeds LS13 3HE, England. Tel: (0532) 552461

46 for further details
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printed circuit
board. The cases
are normally supplied
with covers made of
polystyrol

Mounting base Connection
screws M 3,5 with self-
lifting clamping plates,
maximum cable cross
section 2 x 1,6 mm?
(also suitable for use
with cable shoes).
Gold plated contact springs
guarantee good contact even at
low currents or voltages {contact

ACCESSORIES:

Printed circuit boards: Made of
laminated paper HP 2063, 2,0 mm
thick, single clad with a 35 um copper

resistance approximately 10 m £2 ). 2 prestamped coating with gold plate contact strips.
Separators between the terminals cable entries in the base. Front labels: Made of light grey PVC
guarantee leakage path and voltage Cover: Closed, without holes, with a without printing
spacings in accordance with VDE. recess 0,6 mm deep for an adhesive Size for ZA 12 = 83,5 x 44,5 mm
VDE 0110/11,72, § 5, insulation label, two mounting screws for attach- Size for ZA16=119,5x 67,5 mm
group C at 250V AC/300V DC. ing the plug-in upper part to the base. Earthing terminal block: 4-pole
Cable entries: 5 {(in ZA 12) or 6 (in Intermediate plate for covering the Coding Bars: For polarising of
ZA 16) PVC cable entry sleeves equipment space and for retaining the printed circuit boards.
le—gas %+ 0.5y Finushed dimension after removal of the plating 1eiminal
) ! ‘_z View A
ZA12 ] T"_FJ . | [ | |
a— L (] 2] @ ‘
| e ROY
— |
3 [y}
= =l o R "l
== oy o - ft 4
§ —| ¢t y = 'I ' I I | §=I |
' —" '
c—— 4 I move for (
' [ ’ lt:ll *( l|§ic?c‘i.:,.c g ‘;j
5 = 4 4|8 & e _
—————————_ 52—t le — 108 -l
|#—— 72 Ol 15+
T 97 + ot =l Gok' plalex) PCB thickness 2 mm with 35 pm copper plating

Dimensions in millimetres

FREPRR [B: a0l b

119 Newland Street Witham Essex CM81BE England Tl Witham (0376) 516617

43 for further details.
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MAIL ORDER

THE EASY WAY — THE BREDHURST WAY
TO ORDER ANY OF THE ITEMS LISTED BELOW
SIMPLY WRITE ENCLOSING A CHEQUE OR
PHONE AND QUOTE YOUR CREDIT CARD NO.

— WE DO THE REST!

Please send total postage indicated Any excess will be
refunded

MAIL ORDER
Mon-Sat. 9-12.30/1.30-5.30

N Y
==

42

TS830S  160-10m Transceiver 9 Bands 694.00 (—
VFO230 Digital V.F.0. with Memories 215.00 (2.00)
AT230 All Band ATU/Power Meter 118.00 {2.00)
SP230 External Speaker Unit 34.96 {1.50)
DFC230 Dig. Frequency Remote Controliar 179.00 {1.50)
YK88C SOOHz CW Filter 29.80 {0.50)
YK8BCN  270Hz CW Filter 32.88 {0.50)
TS130S 8 Band 200W Pep Transceiver 525.00 (—)
TS130v 8 Band 20W Pep Transceiver 44500 (—)
VF0120 Externsl V.F.O. 85.00 (1.50);
TL120 200W Pep Linear for TS120V 144.00 (1.50),
MB100  Mobile Mount for TS130/120 17.00 (1.50)
SP120  Base Station External Speaker 23.00 (1.50)
AT130 100W Antenns Tuner 78.00 (1.50)
PS20 AC Power Supply - TS 130V 49.45 (2.50)
PS30 AC Power Supply - TS130S 88.50 (5.00)
MAS 5 Bana Mobile Aerial System 86.00 ({5.00)
MC50 Dual Impeadance Desk Microphone 25.76 {1.50)
MC358S  Fist Microphone 50K ohm tMP 13.80 {0.75)
MC30S  Fist Microphone 500 ohm IMP 13.80 (0.75)
LF30A HF Low Pass Filter 1kW 17.9G {0.75)
TR9OOO 2M Synthesised Multimode 371.00 {—)
809 Base Ptinth for TRS000 34.90 {1.50)
TRA7800 2M Synthesised FM Mobile 25W 284.00 (—)
TR7730 2M Synthasised FM Compact Mobile
247.00 (—)
TR2300 2M Synthesised FM Portsble 186.00 (—)
V82300 10W Ampitifier for TR2300 58.00 (1.50)
mM82 Mobile Mount for TR2300 17.71 {1.50)
RA1 Flexible Rubber Antenna for TR2300 6.90 (0.50)
TR2400 2M FM Synthesisec Handhald 198.00 (—)
SMC24  External Speaker/Microphone for 2400 13.40 (1.00)
ST Base Stand and Quick Charger 45.00 (1.50)
8C5 12V Quick Charger 18.40 {1.00)
SC3 Sott Carrying Case Plus Bett Hook 11.50 (0.50)
PB24 Spare Battery Pack and Charger Lead 15.87 (0.75)
TR8400 70cm FM Synthesised Mobile
Transceiver 33400 (—)
PSI10 Base Station Power Supply for 8400 64.00 (2.00)
TR9500 70cm Syntr wised Multimode 449.00 (—)
R1000 Synthesised 200K Hz2-30MHz
Receiver 287.00 (—)
SP100  External Spesker Unit 26.90 (1.50)
HC10 Digital Station World Time Clock 68.80 (1.50)
HS5 Deluxe Heacphonaes 21.85 {0.75)
HS4 Economy Headphones 10.35 {0.75)
SP40 Mobile External Speaker 12.40 {1.50)
1COM
1IC730 HF Mobile Transceiver 8 Band 588.00 (—)
1C720A  HF Transceiver & Gen. Cov. Receiver 883.00 (—)
PS15 Power Supply for 720A 99.00 (3.00}
IC251E  2M Muitimode Base Station 499.00 {(—)
1C25€ 2M Synthesised Compact 25W
Mobile 269.00 (—)
IC290€  2M Multimode Mobile 366.00 (—)
IC2¢€ 2M FM Synthesised Handheid 169.00 (—)
ICL1/2/3 Soft Cases 3.50 {0.50)
ICHM9  Speaker/Microphone 12.00 (0.75)
ICBC30 230V AC Base Charger and Hod 39.00 {1.50)
iIC BC25 230V AC Trickle Charger 4.25 {0.75)
1CCP1  Car Charging Lead 3.20 (0.50)
ICBP2 6V Nicad Pack for IC2E 22.00 (1.00)
1IC B8P3 9V Nicad Pack for IC2E 17.70 {1.00)
IC 8P4 Empty Case for 6x AA Nicacas 6.80 {0.75)
IC BPS 11.5V Nicad Pack for IC2E 30.50 (1.00)
ICDC1 12V Adaptor Pack for IC2E 8.40 (0.75)
ICMLT  10W Booster 49.00 (1.00)
TVINTERFERENCE AIDS
Ferrite Rings 11" dia. per pair 0.80 {0.20)
Toroid Filter TV Down Lead 2.00 {0.50)
Low Pass Filter LP30 100W 3.95 {0.50)
Tno Low Pass Filter LE30A 1hW 17.90 (0.75)
Yaesu Low Pass Filter FF501DX 1kW 23.00 (0.75)
HP4A High Pass Filtar TV Down Lead 595 {(—)
ANTENNA BITS
H1-Q Balun 1:1 5kW pep (PL259 Fitting) 9.95 (0.75)
T Piece Polyprop Dipole Centre 1.00 (0.20)
Ceramic Strain Insulators 0.40 {0.10}
Small Egg Insulators 0.40 {0.10)
Large Egg Insulators 0.50 (0.10)
75 ohm Twin Feeder - Light Duty-Per Meter 0.18 {0.02)
300 ohm Twin Feeder — Per Meter 0.14 {0.02)
URME7 Low Loss 50 ohm Coax-Per Meter 0.60 (0.20)
UR78 50 ohm Coax-Per Meter 0.25 {0.05)

Bredhursl

electronics

MICROWAVE MODULE

MMT144/28 2M Transverter for HF Rig 98.00 (—)
MMT432/28S  70cm Transverter for HF Rig 148.00 (—)
MMT432/144R 70cm Transverter for 2M Rig 184.00 (—)
MMT70/28 4M Transverter for HF Rig 1165.00 (—)
MMT70/144 4M Transverter for 2M Rig 116.00 {(—)
MMT1296/144 23cm Transverter for 2M Ri 184.00 (—)
MML144/25 2M 25W Linear Amp {3W I/P} 59.00 (—)
MML144/40  2M 40W Linear Amp (1OW P} 77.00 [|—)
MML144/100S 2M 100W Linear Amp {10W 1/P) 129.00 {—)
MML432/20 70cm 20W Linear Amp (3W I/P)  77.00 (—)
MML432/50 70cm 50W Linear Amp

{10W vP) 118.00 (—)
MML432/100  70cm 100W Linear Amp

(10w i/P) 228.64 (—)
MM2000 RTTY to TV Converter 169.00 (—)
MM4000 RTTY Transceiver 289.00 (—)
MMC50/28 6M Converter to HF Rig 27.90 (—)
MMC70/28 4M Converter to HF Rig 27.90 -
MMC144/28 2M Converter to HF Rig 27.90
MMC432/28S  70cm Converter 1o HF Rig 34.90
MMC432/144S 70cm Converter to 2M Rig 34.90
MMC435/600 70cm ATV Converter 27.90
MMK1296/144 23cm Converter to 2M Rig 59.80 (—)
MMDOS0/500 SOOMH2 Digital Frequency

Meter 69.00 {—)
MMD6E00OP 600MHz Prescaler 23.00 {—)
MMDP1 Frequency Counter Probe 11.50 (—)
MMA28 10M Preamp 1495 (—)
MMA 144V 2M RF Switched Preamp 3490 (—
MMF144 2M Band Pass Filter 9.90 (—
MMF432 70cm Band Pass Filter 9.90 (-
MMS1 The Morse Talker 115.00

DATONG PRODUCTS
PC1 General Coverage Converter HF

on 2M Rig 120.75  i—)
VLF Very Low Frequency Converter 25.30  (—)
FL1 Frequency Agile Audio Filter 67.85 (—)
FL2 Multi-mode Audio Filter 89.70 (—)
ASP/B Auto RF Speech Clipper

(Trio Plug) 7936  (—)
ASP/A Auto RF Speech Clippers

{Yaesu Plug) 79.35 )
D75 Manually controlied RF Speech

Clipper 56.35 (—)
RFC/M RF Speech Clipper Module 26.45 (—)
D70 Morse Tutor 49.45 (—)
&

AD270 Indoor Active Dipole Antenna 3795 (—)
AD370 Qutdoor Active Dipole Antenna 51.76 (—)
MPU1 Mains Power Unit 8.30 (—)
MORSE EQUIPMENT
MK704 Squeeze Paddle 10.50 {0.50)
HK707 Up/Down Key 10.50 (0.50}
HK704 Deluxe Up/Down Key 14.50 {0.50)
EKMI1A Practise Oscillator 8.75 (0.50)
EK121 Elbug 29.95 (0.50)
EKM1A Matching Side Tone Monitor 10.95 {0.50)
EK150 Electronic Keyer 74.00 (—)
ROTATORS
KR250 Kenpro Lightweight 1-14" mast  44.95 (2.00)
Hirschman RO250 VHF Rotor 49.95 (2.00)
95028 Colorotor {Med. VHF) 49.95 (2.00)
KR400ORC Kenpro (HF) Complete with

Lower Clamps 99.96 {2.50)
KREOORC Kenpro (Mec HF) Complete with

Lower Clamps 139.96 (3.00)
DESK MICROPHONES
SHURE 444D Dual Impeadance 29.95 {1.50)
SHURE 526T Mk It Power Microphone 39.95 {1.50)
ADONIS AM502 Compression Mic 1 O/P 39.00 (—)
ADONIS AM601 Compression Mic+Meter 1 O/P  49.00  {—}
ADONIS AM 802 Compression Mic+Mater 30/P  59.00 (—)
MOBILE SAFETY MICROPHONES
ADONIS AM 202S Clip-on 2095 (—)
ADONIS AM 202F Swan Neck +Up/Down Buttons 30.00  {—)
ADONIS AM 202H Head Band+Up/Down Buttons  30.96  {—)
DAIWA RM340 Infr