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ARFON PRINTER

A low cost stand alone printer which
will be almost essential for your
larger programs will be launched in
the Spring of 1982. The power plug
for this unit is already on your
expanded system.

INTERFACES

Slots have been left to allow normal
use of the cassgtte socket, disc
socket etc., which will still run
normally with your expanded system.

| would like to be included on your mailing list.
Send to:

Name Arfon Microelectronics Ltd.,
Address Cibyn Ind. Estate,
Caernarfon, Gwynedd,
N. Wales.

Arfon Micro

1 for further details

EXPANDABLE TO
7 CARTRIDGES

You will now be able to use up
to seven cartridges to expand
from your basic Vic 20. These
can include RAM memory
expansion up to nearly 30K of
usable memory, ROM cartridges
with packaged programs, user
expansion cartridges, printer
software, disc software, RS232,
IEEE interface, line expansion
firmware and many others -
besides of course all your
games cartridges.

ARFON EXPANSION MEMORY
Immediately available from
Arfon in cartridge are 3K RAM
+ 2 sockets, 8K RAM, 16K RAM,
8K ROM, 16K ROM. Also a basic
Vic simulator cartridge to allow
tape and cartridge use without
altering the system.
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MicroValue

System based
on Gemini Multiboard

Gemini Microcomputersis launching at Which Computer?Show a
new system based aroundits successful MultiBoard range.and
MicroValue dealers will have first deliveries in February. It will have

HARDWARE # Prog. Character Generator
# Twin ZBOACP/M System 60x 75 Pixel Graphics
# 64K Dynamic RAM entronics Parallel 1/O

3 700K Disk Storage (Formatted)
::: 80 x 25 Screen Format
i Inverse Video

$2321/0
ight pen interface
3 59-Key ASClI Keyboard

NEW CF/M COMPUTER SOFTWARE

/ FOR ONLY £1450 >  Full 64K CP/M 2.2 with
h screen edit facility

i Comal-80 structured
BASIC

i GEM-ZAP Assembler
Editor

= GEM-PEN Text editor

i GEM-DEBUG
debugging software

MicroValue price

£1.450

+ VAT

80 X 25 Video forNascom

Nascom owners can now have a professional 80 x 25Video
display by using the Gemini G812 Intelligent Video Card with
onboard Z80A.This card does not occupy system memory
space and provides over 50 user controllable functions
including prog character set, fully compatible

NEW

I/O Board for Nascom &
Gemini Multiboard Systems

Quantumi/O

The new Quantum Micros I/O board takes the unique approach
to the problems of intertacing your Nascom or Gemini Multi-
board to external devices. This 80 Bus and Nasbus compatible
cardis supplied fully built, populated and fested and includes
three Z80 PIOs, a CTC and a Real Time Clock with battery back
up. Inaddition, arange ot "daughter’” boards that attach
straight to the /O board are under development catering fora
wide variety of interfacing requirements

Quantum /O board Microvalue price 9140 + VAT

220 + VAT

Prototyping daughterboard Microvalue price-

IEEE-488

The EV Computers’ IEEE-488 card is an 80 Bus and Nasbus
compatible card designed to tully implement all IEEE-488
intertace functions. This built and tested card gives the user a
very cost effective and versatile method ot confrolling any
equipmentfifted with a standard IEEE-488 or GPIB intertace

MicrovValueintroductoryprice

€140 + var

crovaiue
Nexciusive

New Software for Nascom Systems

POLYDOS % A aisk operating systern tor use with Nascom 1 or 2and Germini G805 Disk

Systems Anincomparable and extremely well presentea DOSthat includes an editorand
assempler ana adds disk comma

MATHSPAK Double orecision maths package on tape
MATHSPAK Handler Usea unction with MATHSPAK  Microvalue price £9.95 . VAT
Command Extender For use with MATHSPAK fextends BAS

stothe Nascom BAS Micravalue pnce £90 . VAT

MicroValuepnce €43 - VAT

sreserve worQ st

N C £9.95 . var

Logic Soft Relocater A1 integroted asseinbier and disassembpler package which aliows
J1505$€MDly Qnd 12assemoly f

Y gnywhetre onthe memory map
™M value pce €13 . VAT

Standard Firmware for Nascom at Reduced prices

NASPEN RRPE VAl  Microvalue price £20 - VAT
Nas-Sys 3 JRPE25 VAl Microvolue price £20 . VAT
NasDis  D-Bug (EPROM RRFE50 vAl MicroVaolue price £30 . VAT
NasDis D-Bug(TAvE) RRPL40 VAl Microvalue pnce £20 - VAT
Impnnt RPL30 VAl Microvalue pnce £20 . VAT

with Gemini G805 and G815/809 Disk System:s. 51 40 ils & PCs Prog A0 £28 VAl Microvalue pnce £20 - VAT
Built and tested. + VAT
BITS & PC’'S TARGET ELECTRONICS
4 Westgate, Wetherby,W.Yorks. 16 Cherrylane, Bristol 851 3NG.
. YOURLOCAL Te):(0937) 63774, Tel:(0272) 424496.
*MicroValue MICROVALUE INTERFACE COMPONENTS LTD.
DEALER ELECTROVALUELTD. Oakfield Corner,Sycamore Road,
WCI I'I'CI niy Alihe products on mesewopages 7 00 Burnage Lane, Burnage, Amersham, Bucks.
are available while stocks iast from Manchester M19 1NA. Tel:(02403)22307.TI1x:837788.

All products.exceptkits and Nascom Imp.
sold by Microvalue dealers are supplied
with 12 months warranty and will be
replaced of repaired by any dealer
(evenifyou didn't buy it from him)in the

the Microvalue deaters istedonngnt— Tel:(064) 431 4866,
Mait order enquines should
28 St Judes, Englefield Green,

telephone for delivery aotes and post
0nd packing COSts ) Access and Egham, Surrey TW20 OB,
Tel:(0784) 33603. Tix:264475.

HENRY'S RADIO
404 Edgware Road,LondonW2.
Tel:(01) 402 6822.

Barcigycordweicame TIx:262284 (quote ret:1400).

groupinthe event offauity manutacture - SKYTRONICS, LEEDS COMPUTER CENTRE,
Co ] 2 North Road, The Park, 62 The Balcony,
Nottingham. Merrion Centre, Leeds.

Tel: (0602) 45053/45215 Tel: (0532) 458877

RADIO & ELECTRONICS WORLD

~



MicroValue

. ‘Q‘J
N\“-gc\u

MV1 - a280 computer

SAVE
£107.50

The MV1 computer kit uses the ubiquitous Nascom 1 Pcb and the
Z80CPU.Interdaces are included for television, printerand cassette.
2K memory, Gemini power supply (drives up to 3 extra boards).
Cherry fult ASCIl keyboard and Quantum Graphics are also

included. Availabie with eitheran ASCll version of the
Nas-Sys 3 monitor, ora Tiny BASIC
MV1 is expandable to Gemini
80-BUS specification.
MicroValue price

E‘OS +VAT

. coNOWE
MicroValue’s SAVE
‘Nascom Special’ OVER£65

We've puttogethera microcomputer kit containing the Nascom 2,
Nas-Sys 3. Graphics ROM, Bits & PC 's programmers aid, Gemini 3
APSU. 16K RAM Board and mini motherboard. The result is a
powerfut micro using market proven boards and components.

RRP OVER £405 +VAY

£340

. Vq\ue + VAT
N\\'-‘.:::?us“‘e
SHARP MZ80K with SAVE
Super Graphics £200!

The 48K RAM System is offered at a rock bottom price with the
Quantum Micros HiRes Graphics which gives resolution downto a
single dot and highres. plofting. Characters are user definable and
the pixel characters actually join. Five free games packages are
includedtoo!

RRP £645 +VAT
MicroValue price

£445 ...

48K MZ 80K

RRP £460 - VAT
MicroValue price £345 - VAT

worth of accessories
FREE with every
Epson Printer

MicroValue price
Epson MX80T.............cccceeruveennnn.. £359.var
Epson MX80FT1 .......... R v £399 L var
Epson MX80OFT2 ............................. £465 . var
Epson MX100.............ccccceevvvvcvrreree. £575 L var

Buy one of the above Epsons from Microvalue and we'll give
you a Pack of Fanfold paper. Interfacing Document and
Connecting Cord for Multiboard orNascom. The
accessories are worth £20

butyou can have them

absolutely FREE

Nascom IMP + Graphics SAVE
Only £199. var i £156

Microvalue has siashed the price of the 80cps. 80 column IMP dot
matrix printer And added Imprint’s high res. graphics and double
width characteroption. IMP has

bi-directional printing ana M?;Z&;ﬁ: ;X:l

friction/tractorfeed.
£1 99 + VAT

\

Subectto only 6 months” worranty

NASBUS Compatible DOUBLE
DENSITY Disk System -
Available Ex Stock

With hundreds in daily use the Gemini Disk systemis now
the standard for Nascom and Gemini Multiboard systems
Single ortwin drive configurations are available, giving
350K storage perdrive. The CP/M 2.2 package supplied
supports on-screen editing with either the normalNascom
orGemini iVC screens, parallel or seriat printers, and auto
single-double density selection. An optionat alternative to
CP/Mis availabie forNascom owners wishing to support
existing software. Called POLYDOS 2 itincludes an editor
and assembiler and extends the Nascom BASIC to include
disk commands A ——

——

Single drive system
(G809,G815/1)

£450 var

Double drive system
(G809, G815/2)

£675 var
CP/M 2.2 package
(G513)

£100. var

Poiydos 2

£90. var

114 for further details.
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G4JDT
HARVEY

G8NKV
DAVE

EASTLONDON HAM STORE

191 FRANCIS ROAD LEYTON E.10
TEL 01-558 0854 TELEX 8953609 LEXTON G

H. LEXTON LIMITE

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES
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
D200S 2mtr. 1kW p.e.p. ssb. (6OOW FM) £599 protected.

D 200 2mtr.  SO00W 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.

1ICOM FM MOBILES
PORTABLES
IC2E FM 2m
£169.00
1C202 SSB
169.00
1C402 70cm
242.00
All accessories
available —
see below
IC25E

25W FM Mobile
£259.00

ICOM 720A G/C
ICOM

ACCESSORIES

BPS 11V Pack £30.50
BP4 Empty case for 6 XAA £ 5.80
BP3 ST IXa £15.50
BP2 6V Pack £22.00
BC3 Base Charger £37.00
DC1 12V adaptor £ 8.40
WMS3 Mic speaker £12.00 |
Y wave 2E whip £6.50
CP1 Mobile Charging toad £ 3.20
LC1/2/3 Cases £ 3.50

1vevee

1C720A 200W £889.00
PS15 Power Supply

PS20 P/S with speaker

1C730 200W

IC2K L 500W linear

IC2K LPS Power su

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

£495.00
£599.00
£299.00
£379.00

YAESU/SOMMERKAMP ROTATORS ETC

| JAYBEAM ANTENNAS

N MMA 144V 2m preamp £ 34.90 DIAWA
L e ¥ E1295  T0v BM TOF Yagi f1450 | MML144/25 RFamp £ 59.00 | DR7600X £135.00
FT9020M YAESU P.O.A. | pamT0/2M 10EgParabean £36.80 | MML 144/40 77.00 | DR7600R £144.00
FT9020M SOKO MML 144/1005 new DR7500R £105.00
£936  5XV¥/2Mx SE Yagi £22.78 ith £129.95 | KENPRO KR250 4
Full Specification Model 8XY/2M x BE Yagi £28.40 . ) £ A0
FT1012DFM P.O.A. x 70em x Ya £38.50 transverter £184.00 | HAM |V £189.00
FT1012DAM P.O.A ! & MANY OT ERS" 4 MMT 28/144 10m transv. £ 99.00 = CHANNEL MASTER £ 42.00
ey (MM4000 RTTY with | Sce . Sl 5
FT2772D SOKO L Pricamset IR d Pwr/swr £ 52.00
FULL SPEC. AM.  £671 Y : CN2002 2-6kW PEP auto
FT2772D FM TRIO/KENWOOD STANDARD | AR40 £'eo8s
FULL SPEC. SOKO £753 ;g?ggg n; Iransceiver gggggg 8&;388 ggnr mobbile gsggg i 95028 £ 50.00
ransceiver K cm mobile 70. CAR E EE!
[ et | TRBA0O UHF Mobile ~ £320.00 | C7870cm portable £219.00 (—ABRIAGE FR —
FC707 ATU £85 TR9I500 UHF Multimode £445.00 | g%ﬂBBEBnnrgc;rtable £239.00 | SWAN/CUBIC
FP707 PSU IN SPEAKER TR7800 VHF mobile  £268.00 mobile mount 102BX 235W-PS5  £800.00
£125 | TR7850HPFM2m  £310.00 | S558/C78 . £ 1935 | 103BX WARC 235W £1000.00
| TR77302m FM £245.00 CPBS58 2mtr 25W linear £ 79.95
FTU707DM VFO £203 | 1Ra000 E 00 | cPB78 70cm 10W linear £ 67.50 | PS8 Power Supply £145.00
FT707+FP707+FC707 [ | 3 CLCB carry case C58/78 £ 6.95 I 150MX Digital £561.00
Many Trio/Kenwood accessories C12/230 Charger £ 7.75 | 15002 Linear £406.00
ALL IN PRICE £720 | available ADONIS MICS IN STOCK | ST2A ATU TBA
FT767DX SOKO P.O.A. | 202S Flexible neck with ST3A ATU TBA
All accessories available control box £ 23.00 | HF Mobile ant £80.00
for Yaesu/Sommerkamp I o T i | W T =
! CUSHCRAFT AMATEUR AN Mkl to Ringo Mkl £14.18 RECEIVERS ALLON
YAESU/SOMMERKAMP - TENMNA FULL RANGE IN STOCK SPECIAL OFFER-P.0.A.
PORTABLES/MOBILES HF. A320/15/10 3 ele ARX 2 Ringo Ranger 6dB SAE CATALOGUE R1000 Kenwood
beam 8bD £165.00  vertical £27.86 144-10T-Yagi{ oornp FRG7700 Yaesu
FT 480R MULTIMODE VHF | ATV3 20.115.10 Trapped  C$100 Speaker £i2.58 ““: 20T - Yagi | FRG7700 Memory
vertica 8. A144.44 ele Yagi 2 or vertical and horizontal 1
FT 290R PORTABLE ATV5 10.15.20.40.80 A144.77 ele Yagi £22.82 Oscar specials IC2001L sani
FT 208R PORTABLE VHF i i | SEARCH I 2 metre
Trapped vertical £83.69 A144.1111 ele Yagi £28.94 1 ALL POA ARE ON SPECIAL
FT 708 PORTABLE UHF 2148 14 ele boomer ARX28 Ringo Mk11 £32.29 |SPECIAL OFFER! OFFER. PHONE HOT LINE
+ACCESSORIES [ 1s.2ab £55.77 ARB2K Conversion kit RINGO | 1%";‘ -80M Trapped ‘297';'88' | *01-556 1415 %

We offer FM Conversion to your ICOM 1C720
or 720A and YAESU FT707 — please phone
for details. STOP PRESS! NOW ALSO FOR FT107 & 901.

ALL ACCESSORIES AVAILABLE -PLUGS SKTS CO-AX 2MTR COLINEAR£31.50,70CM COLINEAR £31.50
BARCLAYCARD

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
.

VISA
A

99 for further details
RADIO & ELECTRONICS WORLD



GOULD OSCILLOSCOPES SET A HIGHER STANDARD

- Bright

-
] Line Ext
5 ‘ Oft CHY CH2

MODE
CH10ul (o2
X-v " Add

AC OC

TRIGGER

Tng Level Var Sweep

l

The newGould 0S300 Dual Trace20MHZ Scope
A tou (?h professional instrument you can trust —at a price you can -)
GOULD

afford! % Max. sensitivity 2mV/cm. % Stepped and continuously
variable attenuatorand timebase controls. % D.C. coupledtnggermg
and “active” T.V. sync separator. % ‘Add’ and 'Invert’ for differential Electronics & Electrical Products
measurements. % X-Y facility. Built to do more - safely, reliably and &

ould Instruments Division
for Ionger Roebuck Road, Hainault, liford, Essex IG6 3UE.

Ask for our 8-page data sheet for full details and applications

information.

41 for further details

Telephone: 01- 500 1000.Telex: 263785

EP4000 EPROM EMULATOR PROGRAMMER

*COPY/PROGRAMME/EMULATE 2704/2708/2716(3)/2508/
2758/2516/2716/2532/2732 EPROMS

*4k x 8 STATIC RAM

*VIDEO O/P AND 8 DIGIT LED DISPLAY
*EMULATES SIMPLY AT THE PUSH OF A KEY
*POWERFUL EDITING FACILITIES

*COMPREHENSIVE IN/OUT (RS232, TTL, 20MA LOOP,
PARALLEL. DMA). AS STANDARD

*2764 ADAPTOR NOW AVAILABLE
*EP4000 EX-STOCK AT £545 + VAT + £12 DELIVERY.

P4000 EPROM PRODUCTION
PROGRAMMER

*PROGRAMME UP TO 8 EPROMS
SIMULTANEOQOUSLY
*COVERS SAME EPROMS AS EP4000
*POWERED DOWN SOCKETS
*INDEPENDENT BLANK CHECK/
VERIFY/PROGRAM MODES
*SIMPLE TO USE WITH MODE PASS/
FAIL LEDS
*EX-STOCK AT £545 + VAT +
£12 DELIVERY

- -

- S

UV141 BENCH TOP
UV140 EPROM ERASERS

*TWO UNITS WITH 14 EPROM
CAPACITY

*SAFETY INTERLOCKED

*ELECTRONIC TIMER (UV141)
*UV141 EX-STOCK AT £78 + VAT

*UV140 EX-STOCK AT £61.50 + VAT

GP INDUSTRIAL ELECTRONICS LTD
UNIT 6, TOTNES INDUSTRIAL ESTATE
TOTNES, DEVON TQ9 5XL

Tel: (0803) 863360 Telex: 42596

MARCH 1982

28 for further details




COMPUTER

RAM SCOOP

4118 200 NS 8 for £12.95
4184 200 NS £8.50 aach
2102-850 NS 8 for £5.50

BULK
BUY
SPECIALS e

TELETYPE ASR33
I/0 TERMINALS

From£195 ¢+ SA%

Fully fiedged industry standard ASR33 data ter
minal. Many features including: ASCIl keyboard
and printer tor data 1/0. auto data detect circuitry
RS232 serial interface, 110 baud, 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup
plied in good condition and in working order
Options: Fioor stand £12.50 + VAT
Sound proof enctosure £25.00 + VAT

DIABLO S30 DISK DRIVES

Another shipment allows us to offer you
even greater savings on this superb 2.5 M8
{formatted) hard disk drive, Two types are
available both fully refurbished and
electronically identical, the only difference
is the convenience of changing the disk
packs,
S30 front loader, pack change via front
door £550 + vat
S30 fixed, change via removsl of top
cover + vat
+ & — 15v PSU for 2 drives £125 + vat
SPECIAL OFFER new, 12 sector packs
20 + vat carriage & insurance on drives
£15.00 + vat fully DEC RKOS, NOVA,
TEXAS compatable further info on
ontrollers etc on request.

NATIONAL MA1012 LED
CLOCK MODULE

* 12 HOUR o

% ALARM

* 50/60 HZ

The same module as used in most ALARM/CLOCK
radios today, the onty difference is our price! All
electronics are mounted on a PCB measuring only
3" x 1} and by addition of a few switches and 5116
volts AC you have a multi function atarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with ful) data only

Suitable transformer £1.75, £525

MAINSFILTERS

Professonal type mains fiters as used by "Main Frame

Manutacturers’ ideal for curing those unnerving NI‘\? ups
and data giitches, it one now and cure your problem:

Suppression Devices SD5 A105 amp £6.95

Corcom Inc F1300 30 amp £13.96 4+ pp£1.00

MUFFIN FANS

twe vetisges 110 VAC.£5 0‘ wo 90p OR240vAC.
£6.50+pp G0p. DIMENSIONS 4% x4%” 1 t%"

66/

DISCOUNT

Due to our massive bulk purchasing programme
which enables us 1o bring you the best possibie
bargains, we have thousands of 1.C.'s, Transistors,
Relays, Cap's., P.C.B."s, Sub assemblies, Switches,
etc. efc. surplus to our requirements. Because we
don’t have sutficient stocks of any one item to
inctude in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 rimes what you
pay plus we always include something from our ads
for unbeatable value!! Sold by weight

25is £ 4.75+pp £1.25 Sids £ 6.75+pp £1.80
10uds £11.75+pp £2.25  20ids £19.99+pp £4.75

it CTRONIC
COMPONENTS
X EQUIPMENT

25 WAY "D~
CONNECTORS
50+

1.70 1.10
1.90 120
ALL + VAT

ICLTERMIPRINTER
300 BAUD TERMINALS

REDUCED
TO CLEAR

NOW
ONLY

£80
+CAR
+VAT

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
$0 many features it is impossible to fist them in the
space available! Brief spec. as follows; RS232
serial interface. switchable baud rates 110, 150
300, 130 cps), upper and lawer case correspond
ence type face, standard paper, atmost silent run
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supphied complets, in as seen

condition, no guarantes.

AREHOUSE

MONDAY

WIRE WRAP SKTS.
24 Pin Vers 28p

14 Pin Gold 22p

18 Pin Goid 24p

100 PCS Min Ord.

c10
DATA CASSETTES
10 for £5.75
Inc. VAT

mMmpPU
EXPERIMENTORS
+Sv+e12v-12v24v
POWER SUPPLY

Once agan we are very pleasad 1o oer thes supsr Power
Supply U, and hope to satsty mast of owr previous
customers who were drsappomnied when we sold out due to
demand last tme they ware advertisad”!! Thess units mary st
have wel been made for your lab.. they consist of & seme-
enclosed chasss measunng 180mm x 120mm x 350mm
contaming ol sdicon slectronics 1o give the following fully
requiated and shon crcut proof outputs of

+5v @ 2 amps OC +12v @ 800 ma DC

~12v @ 800 ma DC + 24v @ 350 ma DC
and  that s notenough & haly foating Sv output @ 50 ma DC
which may be ssnesed to give @ host of other voitages. Al
outputs are brought out to the front panel via minsturs jack
sockets and are aiso duphcated ot the rear on short fiying
‘eads. Unts accept sandard 240v  mains input They are
ex GPO and may have minos scratches on the front panets.
they are soid unestd but i good itemal condmon
£16.50 eaxch + £2.50 p+p complete with creut
and component fist Transtormer guarantesd HURRY
WHILE STOCKS LAST!!

NOW OPEN

SATURDAY

9.30-5.30

RF CONNECTORS
5092 BNC PLG 50p
7592 BNC PLG 50p
PL259 PLG 40p
$0239 $KT 35
100 PCS MIN ORD.

HIGH SPEED
DATA MODEMS

A npart pisca of sngneeang made by SE Labs LYl @ a
“no cost spered” wpec or the GPO, the Modem 12 s
synchronous Moderm for e on DATEL 2412 services, or|
other deta ks Many Seetures mciue swacheble V26
modulssion, 2400 bed hd duplex 800/1200 standy.
280 swve, § wis or 2 wise opeation Self west, LED
st rchcaton. CMOS echnology. moduar constcion
ongmel cost ovr £700 sach Babeved trand new,
nmpind compiete with PSU ez

£186.00 + £9.50 commge + VAT.
*Parmesson may be rquesd far connaction 10 PO nes.!

PERTEC

PERTEC TAPE DRIVES
7 track 6840 — 75-25 £175.00 +

AT
9 track 6840 — 9-25 £295.00 +

Phone for more details

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

pi A massive bulk purchase enables us to offer you this
superb protessional printer at a fraction of its recent
cost of aver £2000. Utiising the very latest in
microprocessor technology, it features a host of
tacilities with all electronics on one piug in P.C.B. Just

- study the specification and you will instantly realise it
meets all the requirements of the most exacting
professional or hobbyist user.
STANDARD FUNCTIDNS w Full ASCil character set w Standard

ink ribbon # RS232/V24 serial interface - 7 xtal controlied baud rates up
109600 w 194 characters per hne W Paraliel interface w Handshakes on serial and paraliel
ports # 4 Type fonts, itakc script. double width, italic large, standard # Intsrnal butter
W Internal self test # 170 CPS # Variable paper tractor upto 17.5" wide # Solid steel
construction w All software in 2708 eproms easily reconfigured for custom fonts ete.

AN this and mon, not refurbished but BRAND NEW At Driy £8525 +var

Also available identical to abovs LESS Electronics Card £250 + VAT

+ carriage and ins. £18.00 + VAT
OPTIDNAL EXTRAS w Lower case £25.00 % 16K butfer £30.00 # Second tractor for
simultaneous duat torms £85.00 # L ogabax maintenance. PO.A

8" FLOPPY DISK DRIVES

Yot agein we've to vecure 8

ierge shipment of tomorrows technalogy

#t prices 83 yot unheerd oftl And as with

most of our purchasss cen pass these

ssvings direct to youll The DR 7100 &

7200 B floppy disk drives have meny

inbullit festures to provide literally eny

BUS configuration with full deisy chain

vis Internel jumpers 77 tracks on the

singie sided 7100 give upto 0.8 MB of

data snd 154 tracks on the 7200 double sided drive give s massive 1.8
MB of dets. Many other festures such ss 30ft or hard sectoring, IBM
or ANSI standerds, only 240v AC, +24 & +8 v dc power requirements,
and our unbelievebis prices make these drives 8 snip.

Supplied BRAND N EW end boxed complets with user manual:

7100 single sided 00 + 8.50 ine. & carr. ¢ vet.

7200 doubie sided £296.00 + 8.50 ine. & carr. ¢ vet.

Fult technical manugl svailabie £7.50 write or ahone for more details.

LAMBDA — DEC CORNER —

DECTUBO TWIN CASSETTEDRIVE ... £375+VAT
LMC C5V POP1105 MINI 1/0 MEMORY, CPU ETC. £450+ VAT
5V 10 AMP LSI1132KBYTE MDS MEMORY CARDS £295 + VAT
PSU, 240V RKO5 MEMOREX DISK PACKS

NEW £45 + VAT {12 secton£20.00+ VAT

+£2.50 P&P LSI1102 PROCESSDR CARD £275.00+ VAT,

* * All types of DEC equipment purchased for cash * *

ELEC—'—F?DI\IICS

Dept. R.E.W., 64-66 Meifort Rd., Thornton Heath. MAIL ORDER
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800 INFORMATION
Uniess otherwese stated alf pnces inciusrve of VAT, Cash with order. Minimum

order vaiue £2.00 Prces and Postage quoted for UK only. Where post and
packung not ndicated pleese add 60p per arder. Bona Fide account orders.

mnemum £20.00. Export and trade enquiries weicome. Orders despatched

same day where possibie. 3% surcharge on Access and Barclaycard orders.

106 for further details

SOFTY 1 & 2

EPROM BLOWER
Software development system invaluable ool for designers,
hobbyists. etc. Enabies open heart surgery on 2716, 2708 etc.
Blows, copies. reads EPROMS or emulates EPROM/ROM/RAM
in situ whilst displaying contents on domestic TV receiver. Many
other features. £115 4 cerr. + VAT. Opvonal 2716, 2716
Functon Card £40 + VAT. PSU £20 + £1.50 cerr. 4+ VAT.
Softy 2 for 2716/2732 £169+var
Write of phone for more details.

Ex-equipment 9” Motorola Video Monitors 752 composite
input, tested but unguaranted. £38.99 +£7.50 camiage
+ VAT. Complete with circuit.

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents inciude trenuistars, digital, lineer, 1.C.'s,
triacs, dodes, bridge rec., atc. a1 All devices guaranteed brand new full spec
with manutecturer’s markings, fully guaraniesd 50+ bag £2.95 100+ bag £5.15
TYL 74 Sories.

A gigentic purcham of an “scross the bosrd™ rengs of 78 TTL seves 1.C.'s
enabiet us to otter 100+ mixed “"mostly TTL" grab bags at & prics which two or
thres chips in the beg would nor mally cost ta buy.

Fuily gusrantesd ot 1.C.'s full spec. 100+ £8.99 200+ £12.30 300+ £19.68

“c" FULLY CASED

ASCII CODED
KEYBOARDS

IDEAL -
TANGERINE,
OHIO ETC,

ht from the U.S.A. made by the worid famous R.C.A Co., the
Series of cased traestanding keyboards meet all require-

menl: of the most exacting user, right down to the pncel
Utilising the latest in switch technology. Guaranteed in excess of
5 miflion operations. The keyboard has a host of other features
including ful ASCIl 128 character set, user definable keys,
uppet/lowsr case, rofiover protaction, single SV rad. keyboard
impervious to kiquids and dust, TTL or Cl’A‘%S outputs, even an
on-board tone generator for keypress feedback, and 8 1 year full
R.CA backed guarantee.
VPSO1 7 bit Rully coded output with delayed
strobe, etc.
VP81 Seme as VPBO) with numenc pad
VP806 Serial, RS232, 20MA and TTL output, with
6 selectable Baud Rates
VP$16 Same as VPBOG, with numeric pad,
Plug and cabie for VP60, VP61Y £2.25
Plug tor VP606. VP616 €210
Post. Packing and tnsurance.
ORDER NOW OR SEND FOR DETAILS.

5vD.C. POWER SUPPLIES

Following the recent "SELL OUT"' demand for our Sv
3 amp P.S.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U."'s with the following
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the Sv supply. Unit is self
contained on a P.C.B. measuring only 12" x § x 3
The 7 2v output is ideal for feeding ‘‘on board™ regu-
lators or a further 3 amp LM323K regulator to give an
effective S5v @ 7 amp supply.

Supplied complete with circuit at only £10.95 +£1.75pp.
Believed working but untested, unguaranteed.
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EDITORIAL

It’'s getting bigger!

Have you noticed that this months edition of R&EW is
bigger than previous issues? Not more expensive, mind
you, but physically BIGGER. It’s got sixteen extra pages,
giving it a total of seventy-six editorial plus thirty-six ads
pages, all for a mere 70 pence. And, you may care to notice,
those extra pages are not provided simply on a ‘one issue
only’ basis, but are intended to be a permanent feature of
all future editions of the magazine.

How, you might wonder (politely stifling a yawn), can
R&EW perform such miracles when most other ‘electronics’
journals are getting smaller and costing more? The answer
to that burning question is all to do with reader responses
and cash flows. Most of the profit from the magazine
comes from subscription returns, kit and book sales and
direct sales revenue. These profits are presently pretty
good, and R&EW’s policy is to simply plough ALL profits
straight back into the magazine until it reaches the ‘200
page super-mag’ standard that we are aiming at. With your
help, we may reach that standard within eighteen months,
so let’s see how you can influence ‘our’ progress.

subscriptions

Subscription returns provide the magazine with a rock-
solid financial base. Each time that we gain another
thousand subscribers, we can afford to add another couple
of pages to the magazine. So, if you want to have a really
big influence on the way that R&EW grows, take out a
subscription. Details are given on page 73.

Readers gain a lot by becoming subscribers. They have
the magazine delivered to their door every month, at a
price that is inflation-proofed for a full year. They get
preferential treatment through the reader’s enquiry
service, and are eligible for membership of ‘Data Club’,
and are entitled to special discounts on many of our
catalogue items. It’s a good deal for the subscriber, good
business for us, and good news for all R&EW readers.

Books and Kits

Radio & Electronics World gets a lot of its working
revenue from the sales of books and ‘project packs’. Our
book service is intended to complement the contents of
R&EW, by providing in-depth coverage of specialised
subjects. Our constantly expanding book range is carefully
selected and vetted, and is actually stocked at our offices.
We are pleased to be able to say that order processing and
despatch is running very smoothly.

‘Project Packs’ are a mixture of good and bad news.
R&EW projects are being received with even greater
enthusiasm than expected, and the huge extra work volume
brought about by the demand for our kits has, frankly,
knocked us sideways. The situation was not helped by the
usual seasonal pile-ups around Christmas time, nor by the
failure of one of our Oriental suppliers to meet his
contractual obligations.

Customer satisfaction with the service was, until very
recently, running at 97%, a very poor figure. Users of the
service will thus be pleased to know that this part of the
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business is now being re-organized: Customer satisfaction
should be virtually 100% by the time you read this (if it is
not, write directly to yours truly, with full details, and the
Dr Martins’ will be duly swung.

Our computer printouts show that 1.43% of our total
readership is now using our books/kits service. As already
mentioned, profits from the service are presently ploughed
back into the magazine, helping to consistently improve
the quality (and size) of the journal.

Direct sales

R&EW carries a far heavier financial ‘overhead’ burden
than any other electronics magazine, due to the high cost
of our laboratory facilities (three times higher than our
nearest competitor) and rather high production costs.
Consequently, we actually show a financial loss on the
present direct sales figure (we need direct sales of 55 000 to
break even), so the magazine is effectively subsidised by
the books/kits and subscription services.

The ‘break even’ figure of 55 000 copies probably
needs a bit more explaining. It is the figure at which the
revenue from direct sales and advertising will balance our
total expenses at our NEW °‘plus sixteen pages’ size, and
will be the point at which we will add ANOTHER sixteen
pages to the magazine! We’ll stay in that vicious circle until
we reach our ‘200 page super-mag’ target size!

How can you help us reach that target figure? Simply
make sure that all your friends and associates know about
R&EW, and encourage them to buy it rather than just
photocopy the best bits (which is naughty anyway).

Reader Response Cards

The results of ALL returned reader response cards are
computer processed, giving us a precise monthly analysis
of your ‘ratings’ of the features in each issue: This
information is used in planning future editions. Readers do
not like articles that are written in long-winded, rambling
or ‘“‘I'm-the-author-and-aren’t-I-wonderful’’ styles (we’ve
published a couple of those). They don’t want constructional
articles that run on for several months, are not keen on
super-heavy projects, and feel insulted when project write-
ups give excessively detailed constructional information.

Readers seemingly prefer medium-cost projects that are
fully described in a single issue, love occasional ‘quickie’
projects, and like projects to be cost-effective when
compared to their commercial equivalents. Above all,
readers seem to like state-of-the-art ‘information’ and
‘application’ features such as Data Brief and PLL
Frequency Synthesis, etc.

So, one final way you can influence the future of Radio
& Electronics World, at zero cost to yourself, is to
occasionally complete our ‘response’ card and send it to us.
And if you feel like adding a few scathing comments, go
ahead, but keep them clean and constructive.

lagy Il anstrn



Tool wallets

£13.50 inc VAT and postage buys
you the ideal assortment of small
handtools to tuck away for the
inevitable time when you find that
someone has raided all the useful
items from you ‘big’ toolkit.
Included are:

Snipe nose pliers, side cutters, a
pair of pozidrive-type cross head
screwdrivers with 00 and O tips,
and standard btade screwdrivers
with 1/8’' and 3/32” tips, and a
pair of stainless steel tweezers ideal
for ‘heatsinking’ delicate

components during soldering.

CW crib for TRS80

Helping to undermine the utility of
the morse test for HF radio
amateurs yet again, MFJ Enter-
prises now offer a complete morse
transceiver package for minimum
16 K Model I and III TRS80 (and
Video Genie) users. The system
enables the screen to display
received messages, together with
the contents of the transmit buffer,

NEW PRODUCTS

£35.59 inc., buys a complete
serviceman’s selection, including
soldering iron, desolder braid,
pliers, cutters, strippers, craft
knife, adjusting tools - most of the
things you need to fix the average
electronic  consumer product,
barring the universal 5 pound lump
hammer.

£1 sent to Toolmail, Parkwood
Industrial Estate, Sutton Road,
Maidstone, Kent, ME15 9LZ will
bring you the complete catalogue
which contains a very wide range
of standard tools for DIY and
craft hobbies.

and the ten programmable message
index. 3295 characters of text
buffering are available. Speed
adjusts from 12 WPM to 55 WPM
(automatic selection up to 100
WPM on receive).

All interface parts are supplied,
and no modifications to either rig
or computer are required. The
interface features an ANL, 5 pole
active bandpass filter, lowpass
post-detection filter and a tracking

CMOS 8 bit MCcU

Hitachi have released details of
their new HD6301, which is fully
upwards code compatible with the
HD6801 (all the 6801 instructions
plus some extras), and provides 4k
of ROM, 128 bytes of RAM, 29
1/0 lines, a 16 bit timer and serial
communications interface on-chip.

The delights of CMOS are
apparent in the wide voltage range
(3-7V), and power consumption of

30 mA (active), 3 mA (sleep
-leaving timing and SCI going),
and 0.3 mA (power down).

4 bit CMOS micros have been
nearly monopolized by the
Japanese for some time now, so it
now looks as if 8 bit MPUs are
under siege. Details from: Hitachi
Uk Lid., Hitec House, 221-223
Station Road, Harrow, Middlesex,
HAl 5EX.
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comparator. On the transmit side,
the interface will key virtually any
transmitter.

The programme is supplied on
cassette, and is disk compatible.
Priced at US $99.95, plus $4 (US
domestic) shipping and handling,
the UK shipping charge will
probably be around $15. Futher
details from: MFJ Enterprises, P
O Box 494, Starkville, Mississippi
MS39762, USA.
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RFI-shield coating

Aptly named RFI Shielding Ltd.,
have introduced a new acrylic
coating material which can be
applied to non-conductive
materials to provide them with RF
integrity and anti static properties.
Conductocoat 981 is a liquid that
can be painted, sprayed, dip
coated or roller coated.

When applied to wood or plastic
at a thickness of 0.05mm, surface
resistivity drops to 0.5 ohms per
square (a non-dimensional system
whereby resistivity is specified)
-causing 30 dB or better shielding
up to 30 MHz, and 60 dB on up to
1 GHz. Additional coats do not
affect performance, and may harm
physical characteristics. Room
temperature or oven curing is
permissable.

It is available in tins ranging
from 25 litres to a ‘sampler’ size of
250ml. The price works out at
around £5 per litre at the 5 litre
level - and you can have any colour
you like - so long as it’s black. RF/

Shielding, Warner Drive,
Springwood  Industrial Estate,
Rayne Road, Braintree, Essex.
CM7 7YW.

Log Periodic Antenna

Watkins Johnson's new WJ]-8344
log periodic 1.0 to 18.0 GHz
antenna should put the finishing
touches to any misconceptions that
you might have had about the
theory of log periodic antennas
(see photos). However, the device
is not a single element placed along
the middle of a cheese wedge of
‘log period antenna material’ - but
closer examination of the photo

reveals printed elements lurking in
the surface in a typical log periodic
manner.

VSWR is 2.5:1 over the band,
and gain ranges from 5 dBto 8 dB
depending on frequency. The
antenna weighs less than 4 ounces,
and is suited to applications
including surveillance, RFI, and
point-to-point  communications.
Watkins-Johnson UK Ltd., Shirley
Ave., Windsor, Berks.
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NEW PRODUCTS

Sharp hand-held computer
Sharp’s PC-1500 hand-held
computer contains a 16 K BASIC
and 3.5 K of CMOS RAM, with
the option of another 4 K bytes for
an extra £70. Thirty-six square
millimetres of silicon contain the
custom CMOS 8-bit processor and
display controller. A 770 nS cycle
time ensures higher-than-average
speed of execution, enabling the
software to be expanded to handle
2-letter  variables and two
dimensional arrays. A real-time
clock is built in, and can be used in

programmes.

String variables, Boolean
operations, a real typewriter layout
QWERTY keyboard, numeric

keypad, tri-function keys and a
host of other functions makes the

asking price (in Japan) of £277
look very reasonable.

The optional £231 printer is a
drum X-Y plotter, with red, green
and blue ballpoint. It should be
available in the UK by the time you
read this, although the price was
not available at the time of asking.

Robot Arm

Sands-Whitely Research  have
announced a  ‘pick-and-place’
mechanism known as the Small
Arm Robot. As you can see from
the picture, the arm is very much
aimed at the educational and
instructional user, where the more
enlightened institutions should
find the price of £500’ish + VAT is
acceptable.

The arm has a reach of 0.45m,
and can lift 250gm in the 25mm
‘jaws’. The arm will pivot through
360 degrees, with shoulder and
elbow movement of 180 degrees.
Control is achieved down a Cent-
ronics 8 bit parallel bus, using the
specially designed interface card
supplied in the unit. As well as al]
the ‘usual’ small computers, the
arm can be interfaced to the
R&EW Z-8 controller MCU, and
we hope to report on this in due
course. Sands-Whitely Research
and Development Ltd, Cambridge
Road, Orwell, Royston, Herts.

8 bit MPU + EPROM

Latest offering in the combined
MPU and EPROM stakes comes
from Motorola. The MC68705U3
comprises: CPU, clock, 3776 bytes
of EPROM, 112 bytes of RAM,
bootstrap ROM, 24 lines of 170,
and an 8 bit timer with 7 bit
prescaler, plus zero crossing
detection on interrupt input. The
device emulates the CM6805U2.

The Domestic price is around
£40 in 1000's, get in touch with
your local Motorola distributor for
details.

Power MOSFET

Hitachi presents the 2SK351 for
switching applications  (80nS)
involving lots of volts. AC line
voltages of more than 200v are
specifically mentioned. The device
is described as a 125 W, 800 V,
5 A MOSFET.

The high voltage was achieved
by computer-aided structural
analysis to yield the optimum
uniformity of electric field
distribution throughout the chip.
Let’s hope that these devices are
more readily available than the

2SK318 100 W VHF power
MOSFETs we ordered a while
ago....

Further details from: Hitachi
UK Lid., Hitec House, 221-223
Station road, Harrow, Middlesex
HAI SEX

-
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Video Disc System

Sharp Corp. of Japan - who owe
their name to the ever-sharp pencil
that started the firm - have taken
writing technology a stage further
with their new video disk system
that is capable of writing using
the thermomagnetic effect. The
recording medium is a terbium-
dysprosium-iron 5°° disk (similar
to a standard floppy), with a
claimed capacity of 200 M bytes.

The estimated time of implemen-
tation of this new technology is
given as ‘within two years’
-although the consumer
implications of the process are yet
to be explored.

Hitachi Oscilloscopes

63570.

V-302B 30MHz Dual Trace
V-352 35MHz Dual Trace

performance, reliability, exceptional value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd expect
from such a famous name, in a range that represents the best value for money
available anywhere.

V-152B 15MHz Dual Trace
V-202 20MHz Dual Trace

(illustrated)

V-550B 50MHz Dual Trace. Dual Timebase
V-1050 100MHz Quad Trace, Dual Timebase
Available soon:-

V-209 20MHz Dual Trace, Battery Portable
V-509 50MHz Dual Timebase, Portable

Prices start from around €220 and we hold the range in stock for immediate
delivery.
For colour brochures giving detailed specifications and prices, ring 0480

Reltech Instruments 46 High St., Solihull, W. Midlands. B91 3TB
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NEWS

MC74HC let loose

Following hard on the heels of National,
Motorola are now regaling all who ask
with their literature on the new family of
high speed CMOS devices. The
introduction  schedule shows some
interesting devices for the first quarter of
‘82, including the 74HC-74, -165, -373,
-374, -4020, -4040, -4060, -4511, -4543 and
many others - which might just be
available by the time you read this.
Contact National and/or Motorola
sources for details.

DAC corner

Burr-Brown have announced two new 12

bit DACs covering the industrial
(DAC850) and military (DACS851)
temperature range. The maximum

linearity error is E/—0.5 LSB, with
guaranteed monotonicity. Both voltage
and current output versions are available.
Settling time for the current output
versions is under 40nSec.

National Semiconductor also pitch in
with some new 12 bit DACs in the
DACI1285A series - this time featuring
300nSec current mode settling times.
Various temperature ranges are catered
for, 0.5 LSB error etc.

Leadless wonders

Celdis advise us that they can now supply
MOSTEK leadless chip carrier ROMs,
RAMs and EPROMs. For those of you
with the necessary machinery to develop
and use these devices, the uniform chip
carrier packages permit higher density
layouts, and higher operating speeds as a
result of the reduced lead lengths.

Bigger and better

Charles River Data Systems of Natick,
Mass., USA have announced what they
claim is the world’s first 32 bit super
micro, based on the 68000, and running
UNIX compatible UNOS. Billed as a
PDP11 and Nova eater, the Universe 68
computer is a multi user, multi processing
system with 16M-byte address capability,
and support for up to 34 users (initially).
The basic 68/10 system sports serial
ports, one parallel port, 256k-bytes of
main memory, 8M-byte Winchester and
floppy backup. $18 500 puts you in line
for one. The 68/80 comes with a few
extras, and an 80M-byte cartridge disk
drive for  $38 500. Board  set
configurations are also available.

IBM PC - “Alive and well”

After the flurry of excitement at the
introduction of the 16 bit IBM personal
computer in the USA, UK readers might
be forgiven for wondering whatever
happened. After all, IBM UK are
remaining utterly uncommittal on UK
introduction schedules.

However, US interest is booming, and
other small/personal computer suppliers
are reported to be getting just a shade
jittery.

Ken's finger in the dyke

Ubiquitous Minister for Information
Technology, Kenneth  Baker, has
announced a government sponsored

scheme to set up Information Technology
Centres (ITECs) to be operated jointly
under the control of the Dol and
Manpower Services Commission. The
scheme is intended to help ease the accute
embarrassment of the government over
youth unemployment statics, and help
provide some production line fodder for
the electronics industry.

Sponsorship (‘‘active participation,
not just cash’’) from local industry is also
being sought, which some industrialists
regard as a bit of cheek when the state
educational system itself is largely to
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blame for the paucity of trained personnel
in this field. One of the first centres is
scheduled for Dundee, where both Timex
and NCR are poised to provide
employment for successful trainees.

Editorial Note. Since the appointment
of Kenneth Baker to the specially created
post of MIT, there has been a flurry of
activity in government circles to try and
help resuscitate the electronics business
outside the cosier ‘recognized’ circles of
aerospace and defence. Whilst those who
accuse the government of ‘too little, too
late’ are condemned as churlish and
ungrateful, secondary education facilities
in the UK still lag well behind most of
Europe and the Western World.

For whom the cash register tolls

Chubb Cash, whose UK manufacturing
operations have all but ceased, now report
they are trading profitably with a range of
machines built in Japan - to their exclusive
design. UK manufacturing fell into
something of a classical high technology
trap, when their advanced design called
for products based on technology that was
not fully ‘productionized’. Ah so.

Licensed to print money

Thomas De La Rue Ltd, who are literally
licensed to print money for the UK and
many overseas governments, have recently
acquired Rockwell International’s
Printrak product range. The current range
is based on computerized recognition of
human fingerprints, and there is some
speculation if this system cannot be fairly
readily adapted for banknote forgery
detection.

One size suits all

Micro Data Systems (apparently another
member of the Thurlby fold) offer the
exceptionally compact D350 autoranging
3.5 digit multimeter for just £69 + VAT.
This ICM7106 beater uses a single 64 pin
CMOS flatpack device that does
everything but put the cat out and operate
the 20A shunt.
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SEMICONDUCTOR NEWS.

MM74HC~0.003,W
GATES
I LSTTL~8mW
MM74HC~0.005.W
FLIP-FLOPS
l LSTTL~20mW
L
- LOGIC[ MM74HC~0.25.W
(COUNTERS MUX'S,
OCTALS, ETC))
LSTTL~50-100mW J
0 20 40 60 80

POWER CONSUMPTION (MILLIWATTS)
Figure 3a: System power vs frequency, MM74HC vs LSTTL.
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Figure 3b: Highspeed CMOS (HCMOS) vs LSTTL quiescent power
consumption.
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Figure 4: Comparison of MM74HC and LS input and output voltages and power supply

range.

spurious triggering due to the difficulty of
decoupling in the right places is one of the
main features of debugging the first
hardware. Not only does 74HCMOS have
a higher impedance supply (ie less
capacitance required to decouple the

glitches) - the noise immunity (Fig4) is far
better anyway.
In other words, if the gate is buried
1 deep inside an array there is far less
chance of noise propagated down the
power line from adjacent switching
actions and causing spurious operation.

MM74HC IOH = 4mA I
SOURCE
CURRENT
| 74LSTTL IQH = 400uA
(
MM74HC IOL = 4mA
SINK
CURRENT
TALSTTL IOL =4mA

OUTPUT SINK CURRENT (mA)

1

1

OUTPUT CURRENT (mA)

Figure 5a: Comparison of MM74HC and LSTTL specified standard

output currents (Ve = 4.51t05.5 V).
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You've got to admire their
source.

Figure 5a illustrates an interesting
comparison of the current source and sink
capabilities of 74HCMOS. It’s looking
worse for LPS all the time. Fig 5b gives
the output sink characteristics all the way
down to zero output voltage (ie outside
the acceptable logic levels), and Fig 5c
illustrates the superior source capability of
T74HCMOS.

74HCMOS is not designed to be driven
directly from TTL. The reasons are
primarily loss of noise immunity (by a
factor of 2-3 times), and the additional
power consumed in the buffer stage -
together with speed degradation from the
additional logic. And most significantly -
the 74HC family will be a complete
family, and not simply a few selected
functions. In fact, both National and
Motorola are aiming to have over 100
parts on offer by the end of 1982 - so who
needs TTL drive compatibility? Maybe
there’s also a little bit of arm twisting in
there somewhere....

1.0 2.0 3.0 4.0 5.0
OUTPUT VOLTAGE (V)

Figure 5b: Output sink current vs output voitage for 74HC and 74LS.
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SEMICONDUCTOR NEWS.
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Figure 5¢: Qutput source current vs output voltage for 74HC and

74LS.

Figure 6a: Interfacing high voltage CD4000 or 74C to 74HC.
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Figure 6b: Interfacing higher voltage CD4000 or 74C to 74HC.

MM74HC CMOS LOGIC

Figure 6c: Interfacing LSTTL outputs to standard CMOS inputs
using a pull-up resistor.
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Figure 6d: Interfacing LSTTL outputs to HC CMOS logic inputs.

The possible input interface options
are listed in Fig 6a-e. Remember that
74HC drives LS directly.

A word from Motorola.

Motorola seem just a shade irked at
National’s pre-emptive strike with their
grand 74HC launch. After all, the second
sourcing agreement that they have with
National is at a profound level indeed. No
‘photocopies’ here - but a direct exchange
of digital plotter information for the
fabrication of masks.

Motorola appear to have their design
centre in Austin (Texas) for this particular
range, although there is very heavy
involvement with their UK factory in
Scotland. Motorola aims to be turning out
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and MMb54HC4050.

designs around twice as fast as National in
the first year - aithough both sources
should be offering parts simultaneously.

One project engineer was very
enthusiastic about the project, with tales
of typical speeds well in excess of the
minimum on the spec sheet. Like
National, Motorola see this new family
overtaking LPS TTL sooner rather than
later.

Like National again, there was a good
deal of stalling on the question of pricing.
But since these devices are being made on
the most modern lines with 5*° wafers -
with a die size a good deal smaller than
standard LPS and CMOS, it must be
concluded that there is a considerable cost
saving for the manufacturer.

Figure 6e: LSTTL to CMOS down conversion using MM54HC4049

National hinted that introductory
pricing would be around 15% higher than
LPS - which seems fair enough in view of
the system savings, and the fact that a
good deal of money has been spent in
establishing the technology. In view of the
built-in ability of 74HC to slash prices
when the time is right, manufacturers of
LPS - and the newer versions, such as
Fairchild’s FAST, and Texas’ ALS - must
be viewing the whole situation with a

certain amount of alarm. BR&EW
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SHORT WAVE
NEWS FOR DX
LISTENERS "™

All times in GMT, bold figures indicate the frequency in kHz.

China
Radio Peking on 10245 at 2039,
Chinese  classical music in

Domestic Service 1, scheduled on
this channel from 2000 to 2400.

Radio Peking on 4883 at 1530,
YL with announcements and songs
in the Russian programme radiated
from 1500 to 1600. The Foreign
Service in Mongolian is timed on
this frequency from 1400 to 1455.

Radio Peking on 9440 at 2036,
OM with a newscast of world
affairs  during the English
programme directed to North and
West Africa and scheduled from
2030 to 2130.

Radio Peking on 7935 at 2039,
Chinese music in typical style in
Domestic Service on this frequency
from 2000 to 0110.

Radio Peking on 4905 at 1530,
Chinese orchestral music, YL
announcer in Domestic Service 1,
on this channel from 2000 to 2300
and from 1100 to 1735.

Nei Menggu PBS on 7300 at
1405, OM and YL with sound
effects - presumably a drama

-interspersed with short bursts of
local-type music (Nei Menggu
equals Inner Monglia). Schedule
on this channel unknown but
probably closes around 1530, other
channels being timed from 2130 to

0540 and from 0930 to 1530
(Saturdays and Sundays until
1550).

Yunnan PBS (People’s

Broadcasting Station) Kunming on
4760, Chinese orchestral music,
YL announcer. This transmitter is
scheduled from 2150 to 0100 and
from 0250 to 0600 (Tuesdays and
Saturdays to 0800).

Urumgqi, Xinjiang on 4735 at
1530, YL in vernacular - the
Uigher programme is scheduled at
this time. Transmission times are
from 2300 to 0320, 0330 to 0700
and from 1045 to 1730.

Tibet

Xizang (Lhasa) on 4750 at 0031,
OM with a talk in either Chinese or
Tibetan - 1 couldn’t tell the
difference!

AROUND THE DIAL

For those who tune around the dial
or slide along the scales or just
simply watch the changing digits,
the following stations may be of
some interest - or at least some of
them. Why not adjust the receiver
to:

South Africa

Johannesburg on 25790 at 1306,
OM with a programme entitled
‘‘Roundabout’’, all about South
African sporting events and results
in the English programme intended
for Central, East and West Africa,
Europe and the Middle East and
scheduled from 1300 through to
1600.

I never did get to Jo’burg but |
graced my presence on Durban for
a while and spent many ‘tickeys’
(similar to the old 6d piece) visiting
the hinterland Zulu kraals
-especially those in the Valley of a
Thousand Hills. Apart from
feeding the wild monkeys with
bananas, smoking the local brand
of cigarettes was the main
occupation.  Officially termed
‘Cape to Cairo’ they were
commonly called ‘Camel to
Consumer’ but I found them
excellent cigarettes - whatever the
origin!

Helsinki on 11755 at 1941, OM
(Old Man equals male announcer)
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with the English programme for
Europe, it was all about the
Finnish  presidential  election
procedure and very interesting at
that - it really is surprising just how
much information one can acquire
by listening on the short waves. |
had thought about applying for
membership of the College of
Useless Knowledge but on second
thoughts would find myself
disqualified for retaining some
that is useful.

Libya

Tripoli on 17930 at 1954, OM in
Arabic with a talk about world
affairs from their viewpoint. Also
logged on a different occasion at
2003 when a speech was constantly
interrupted by shouts of ‘‘Arabia,
Arabia’’ from the audience. When
I was in Libya...

vatican City

Vatican on 9645 at 2045, OM with
station identification at the end of
the English programme beamed to
the UK and Eire and timed from
2030 to 2045 on this frequency.

Spain

Madrid on 9765 at 2049, OM with
a programme all about a furniture
exhibition held in Valencia. All
this in the English programme for
the UK and Europe and radiated
from 2010 to 2110. The address is
Radio Exterior de Espana, PO Box
150.039, Madrid 24.

East Germany

‘‘Radio Berlin International’’,
Berlin on 7185 at 1820, OM with
the English programme forEurope,
scheduled from 1815 to 1900,
during which we - Sooty the cat
and I - heard all about current
rural life in the GDR.

Grenada

‘‘Radio Free Grenada’’ on 15105
at 2107, OM with a talk in English
followed by a programme of local
pops in the English programme for
the UK and Europe, being sched-
uled from 1945 to 2115. Off at
2115 after announcements and the
address (PO Box 34, Morne Rouge,
St George’s, Grenada) and without
any National Anthem.

Australia
Melbourne on 11905 at 2159,
‘Waltzing Matilda’, station

identification and announcements
in English at the commencement of
the  (announced) Indonesian
programme for South and South
East Asia.

Melbourne on 17795 at 1932, a
programme of recorded pops with
announcements in English in a
programme for the Pacific Area
scheduled from 1800 to 2400 on
this frequency and just audible via
the short route Asia and the USSR.

Melbourne on 11820 at 0708, a
programme of recorded UK pops
then the announcement in English
‘“... Papua and New Guinea
Service’ at 0710. This is the
English Service to Papua/New
Guinea and the Pacific Islands,
scheduled from 0700 to 0845 on
this channel.

Melbourne on 9570 at 0720, OM
and YL with news comment - all
about the anti-piracy patrols in the
Gulf of Siam where apparently the
pirates prey on the Vietnamese
refugee boat people. The English
programme for Europe on this
frequency is timed from 0700 to
0900

In response to a reader request, I
recently conducted a survey of the
Radio Australia channels from
0658 through to 0758. On this
particular Sunday morning the
following results were obtained.

Melbourne on 11740 at 0658,
OM announcements, time-check,
0600 YL with newscast, a good
signal on a reasonably clear
channel; on 9570 at 0612, OM with
news commentary, good clear
signal on a clear frequency - this
one is favourite if you want to
listen to Australia; 15240 at 0604,

YL with the news, poor channel
and almost useless unless you have
a 1.2 kHz selectivity position - and
even then it is not so good; 17725
and 17870 at 0610 are both useless;
21680 at 0758, OM with announce-
ments, time-check at 0800 and a
newscast on a very good channel at
this time; 15115 YL with news just
audible at 0802; 11725, 17870 and
15230 all checked as useless for UK
reception at this time. According
to their schedule, all of these
channels are in use at the stated
times but they could well have been
modified between the printing of
the schedule and the above survey.
Conclusion - go for 9570 or 21680.

George Hewlett of Torquay, an
old timer SWL and an official
monitor for Radio Australia
reminds me that good pointers to
possible reception of Melbourne
are the Australian time and
frequency transmissions, these
being VNG on 4500, 7500 and
12000. George informs me that the
12000 transmission is audible
nearly every day in spite of a
Russian station on the same
channel, although all I could hear
around 1100 one morning was the
USSR station. Also according to
GH the 7500 channel can be heard
in the mornings but can suffer
from CW (Morse) interference.
The 4500 frequency is mainly an
evening reception possibility but
also sometimes in the mornings, in
which case it can serve as a guide to
logging VLM4 Brisbane on 4920
(schedule 1900 to 1402 with a
power of 10 kW).

United Arab Emirates

Dubai on 17710 at 1947, Arabic
music, YL with song in Arabic in
the External Service to Europe and
Africa, scheduled from 1730 to
2050 on this channel and in parallel
on 15320 and on 17865. The best
channel is 17710. Also logged on
21700 at 1048, OM in English with
a programme all about the seasons
and weather in the surrounding
desert in the English transmission
timed from 1000 to 1050. A pro-
gramme in Arabic followed at
1051, all this being the English/
Arabic Service scheduled from
0415 to 1700. The announced
address for reports was given as
Dubai Radio, PO Box 1695,
Dubai. If you have never sailed up
the Persian Gulf past Dubai and
the coast of the UAE then you
have been lucky - much of me
trickled over the side from the
pools of perspiration at my feet
-the SS Takliwa did not boast of an
air-conditioning system! And as
for the Shatt-al-Arab...
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Japan

Tokyo on 21610 at 0800, OM with
the station identification and a
newscast all about local events
-including details of trade between
Japan and the EEC. All in the
English programme for Europe
and scheduled from 0800 to 0830.

Philippines

AFRTS (American Forces Radio
and TV Service) Tinang on 2600 at
1249, OM with a talk in English
about the American recession, the
schedule being from 0800 to 1700
and from 2130 to 0330, the power
being just 35 kW.

New Zealand

Wellington on 15485 at 0750, of all
things ““The Archers™ - it seems
the Pacific Area is also involved in
the goings-on at Ambridge - which
is why I have mentioned this
station and this channel in two
issues running. As fellow sufferers
1 thought you might be interested!

USA

VOA (Voice of America) Green-
ville on 15205 at 1918, OM with a
review of current economic events
in the USA and their probable
results in the English programme
for the Middle East, scheduled
from 1500 to 2200 on this channel.

AIR (All India Radio) Delhi on
9665 at 2012, OM with a news
commentary in the English
programme for North and West
Africa, the UK and West Europe,
scheduled from 1945 to 2045 to
these target areas.

AIR Delhi on 3365 at 1625,
when radiating a programme of
Indian music, albeit through a
mass of commercial interference
but nevertheless identifiable - just!

AIR Delhi on 17875 at 1040, YL
with songs in Hindi and some
local-style music in the English
(confusing isn’t it) programme for
North East Asia and Australasia,
timed from 1000 to 1100.

AIR Hyderabad on 4800 at
1606, local-style music and songs
in the schedule 0025 to 0215, 1200
to 1740 (variable to 1840 at times)
with English newscasts at 1230 and
1530. The power is 10 kW, this
being a Regional transmitter with
programmes for local consumption.

For reports on the 9665 and
17878 transmissions the address is
The Director, External Services
Division, All India Radio, PO Box
500, New Delhi.

Vietnam

Hanoi on 6426 at 2107, OM and
YL with the Chinese programme
for the Far East, scheduled from
2100 to 2200. If you are interested,
the English programme for Europe
may be heard on 15010 from 2030
to 2130.

Burma

BBS (Burma Broadcasting Service)
Rangoon on 4725 at 1508, YL with
a talk in (presumably) a Burmese
vernacular. The schedule is from
1030 to 1445 but can vary season-
ally to closing at 1545. The power
is S50 kW.

Kashmir

Azad Kashmir (Free Kashmir)
Trarkhel on 4980 at 1535, OM in
vernacular - either Urdu or
Kashmiri, I wouldn’t know the
difference - in the schedule 1410 to
1800. This one relays Radio
Pakistan in addition to local
programmes. The interminable
signing-off anthem must be heard
to be believed - it goes on and on.
The territory is in dispute with
India which maintains a station in
Jammu - also in Kashmir.

Angola

Luanda on 4820 at 1910, OM and
YL alternate with announcements
in Portuguese followed by a pro-
gramme of music Latin American
style. Radio Nacional is scheduled
from 0400 to 0800 and from 1500
to 2400, the power is 10 kW.

Cotonou on 4870 at 0600, African
drums, OM station identification
in French then OM in vernacular
with, presumably, a newscast. This
is the Home Service which operates
from 0400 (Saturdays from 0550)
to 0800 and from 1300 (Saturdays
from 1100) to 2400 weekdays.
Sundays from 0600 through to
2400 with an English newscast at
1900 and 2100. The power is
30 kW.

Bomako on 4837 at 2032, OM with
a talk in French heard with some
difficulty under CW interference.
Radio Mali is scheduled from 0600
to 0800 weekdays and from 1800 to
2400 daily. An English programme
is radiated from 1820 to 1900 on
Saturdays. The power is 18 kW
and the frequency can vary slightly
from the listed 4838.

Zambia

ZBS Lusaka on 4910 at 1833, YL
with a talk in vernacular in the
Home Service which is scheduled
from 0350 to 0530 and from 1530
to 2105 (Fridays and Saturdays
until 2200). The power is 50 kW
and Lusaka is listed on 4911.

Ghana

GBC Accra on a measured 4914.5
at 1830, OM with a newscast in
English after a previous pro-
gramme in vernacular. This is the
GBC-1 programme in English and
vernaculars and scheduled from
0530 to 0800 and from 1200 to
2305 (Sundays from 0650 through
to 2300). The power is 10 kW.
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You could do
with a Helper

on your
test bench.

Helper low cost instruments are
specially designed for ‘fiddle-free’,
instant bench testing or mobile

servicing of two-way radio
equipment.

They'll make life easier for the
busy technician whilst giving
extremely reliable, lasting service.

The Autopeak Modulation Monitor.

For reading peak modulation
and modulation density on any FM
receiver whose 2nd I.F. is 400, 450
or 455KHz. Other frequencies may
be accommodated on special

order

The Sinadder3...
Ideal for bench or mobile

service van use, with 3 functions
in one. Automatic SINAD meter
with audio monitoring plus a
1000Hz tone generator. Sensitive

AC voltmeter, IMQ input

impedance, with audio monitor
for tracking down distortion and

locating defective stages.
These are just two of
our Helperrange.

Write now for a
product guide
and free copy
of the mobile
radio desk
reference.

HELPER

Telephone 67161 Telex 22724

VaVaVa
L J | \vons insTRUMENTS

Lyons Instruments Limited, Hoddesdon, Herts, EN11 9DX, England
A Claude Lyons Company

126 for further details
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R&EW BOOK SERVICE

BOOK OF THE MONTH

ELECTRONIC TEST EQUIPMENT
Operation and Applications

Edited by A M Rudkin
316 pages; 150 x 234mm, Hardback

This book is written by a team of specialist
contributors and edited by A M Rudkin,
Product Manager at Marconi Instruments. It
covers a wide range of test equipment from
Audio Oscillators to Spectrum Analysers. Each
chapter gives an insight into the design
principles and operation of the different types
of equipment. The book is well layed out with
clear diagrams and easy-to-follow drawings.
Just enough information is given to help select
suitable test equipment and have a basic
understanding of how it works. Detailed
operational information is not included, as
there is insufficient space when covering such
a large field of equipment. The final chapter is
devoted to the use of microprocessors in the
control of programmable and automatic test
instruments.

Published by Granada Publishing.

BEGINNERS HANDBOOK OF AMATEUR
RADIO

By C Laster

1979; 384 pages; 135 x 215mm;
Paperback

£9.70

Designed for either the classroom or individual
study, this handbook takes the beginner in
amateur radio through the license preparation
and study phase, and into the operation of a
novice amateur radio station. Subjects
discussed include the history of amateur radio;
learning the International Morse Code; passing
FCC license examinations; radio communication
theory; principles of electricity and magnetism;
theory and practical aspects of vacuum tubes,
transistors, amplifiers, oscillators, transmitters,
receivers, transmission lines, and antennas;
amateur radio practices and operating
procedures; typical GCC exam questions and a
sample novice class theory examination.
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Use the reply paid coupon for ordering.

CIRCUIT DESIGN PROGRAMS FOR THE TRS-80
By H M Berlin

1980, 144 pages,; 135 x 215mm, Paperback
£10.15

This book is written for the reader with an
understanding of Level Il BASIC. It features a
variety of useful programs that will enable the
user to solve a myriad of problems such as rms
and average values, periodic waveform,
inverse Laplace, Fourier, design of matching
pads, attenuators, active filters, heatsinks,
integrated circuit timer, zener diode regulator,
and bipolar transistor circuits. The programs
are designed to be used with the Radio Shack
TRS-80 systems, having Level || BASIC and at
least 16k of RAM. However, many run on
inexpensive ‘personal-type’ digital computers.

INTRODUCTION TO MICROCOMPUTERS FOR
THE HAM SHACK

By H L Helms Jnr

1978; 96 pages, 135 x 215mm, Paperback
£4.15

The author introduces the reader to the
dawning era of ‘computercations’ or the
widespread introduction of computer
technology into electronic communications.
By reading this book, the reader can take the
first step toward the application of
microcomputers to amateur radio.

GUIDEBOOK TO SMALL COMPUTERS

By W Barden Jnr

1980; 128 pages,; 135 x 21Emm, Paperback
£4.85

If you are contemplating buying a small
computer system for your home or office, or
business, this book can save you time and
trouble. It contains all the information
necessary for a prospective buyer to make an
intelligent selection of a small system. The first
chapter is a general introduction to small
computers and presents the fundamentals of
hardware and software. The remaining
chapters feature a survey of 21 currently
popular systems and are illustrated with
photographs, drawings, and charts. A handy
directory of small computer manufacturers
concludes the book.

1 ran “
GUIDEBOOKTO |

SMALL
COMPUTERS |

By WILLIAM SATORN R

PRACTICAL TROUBLESHOOTING TECHNIQUES
FOR MICROPROCESSOR SYSTEMS

By James Coffron

1981, 256 pages, 160 x 235mm; Hardback
£14.95

Written for the engineer or technician who
uses microprocessor systems, this book is a
collection of different troubleshooting
techniques. The textis hardware orientated to
meet the needs of practical troubleshooters
and others who will deal with microprocéssors
in a real world context. The author describes
troubleshooting techniques for 8-bit
microprocessors and covers circuits utilizing
the 8080, 8085, Z80 and 6800.
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A selection of books available from R&EW.

RADIO BOOKS

AMATEUR ANTENNA TESTS AND
MEASUREMENT
by HDHooton £6.95

CB RADIO CONSTRUCTION
PROJECTS
by Len Buckwalter £2.75

FERROMAGNETIC CORE DESIGN
by MF Doug DeMaw

MICROWAVE DEVICES AND CIRCUITS
by ProfS Liao

MICROWAVE THEQORY AND
APPLICATIONS
byS FAdam

PRACTICAL RF COMMUNICATIONS DATA FOR
ENGINEERS AND TECHNICIANS
by M FDoug DeMaw £6.95

QUESTIONS AND ANSWERS ABOUT
CB OPERATIONS
by LG Sands £2.65

TV ANTENNAS AND SIGNAL
DISTRIBUTION SYSTEMS
by M J Salvati £7.65

£16.45

£24.70

£17.95
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GENERAL BOOKS

ABCs OF INTEGRATED CIRCUITS

byRP Turner

ACTIVE FILTER COOKBOOK

by Don Lancaster

ANALOG /0 DESIGN AQUISITION:
CONVERSION: RECOVERY

byPH Garrett

BEGINNER'S HANDBODK OF IC PROJECTS
by DL Heiserman

BUILDING AND INSTALLING

ELECTRONIC INTRUSION ALARMS

byJ ECunningham

CMDS COOKBODK

by Don Lancaster

DESIGN OF OP-AMP CIRCUITS -

with experiments

by H M Berlin £7.65
DESIGN OF PHASE-LOCKED LOOP CIRCUITS - with
experiments
byH M Berlin

DESIGN OF VMOS CIRCUITS - with experiments
byR T Stone

DIGITAL LOGIC DESIGN AKD APPLICATIONS
by L B McCurdyetal

EFFECTIVELY USING THE OSCILLOSCOPE
by R G Middleton

HOW TD BUILD A FLYING SAUCER

by T B Pawlicki

HOW TO BUILD YOUR OWN STERED
SPEAKER

by Christopher Robin
INTEGRATED CIRCUIT PRDJECTS
byR P Turner

LOGIC AND MEMDRY EXPERIMENTS
USING TTL BOOK 1

byD GLarsen&PRRony

LOGIC AND MEMORY EXPERIMENTS
USING TTL BOOK 2

by DGLarsen &P R Rony

99 PRACTICAL ELECTRONIC
PROJECTS (2nd Edition)

byHerbert Friedman

ONE EVENING ELECTRONIC
PROJECTS

by Calvin R Graf

OP AMP HANDBOOK

by FW Hughes

OPERATIDNAL AMPLIFIER
CHARACTERISTICS AND APPLICATIONS
byR Glrvine

PRACTICAL LOW-COST IC PROJECTS
(2nd Edition)

by Herbert Friedman

SECURITY ELECTRONICS {2nd Edition)
by JE Cunningham

SON OF CHEAP VIDEO

by Don Lancaster

SCRS & RELATED THYRISTDR DEVICES
by C Laster

TTL COOKBOOK

by D Lancaster

THE 555 TIMER APPLICATIONS
SOURCEBOOK - with experiments

by H M Berlin

UNIQUE ELECTRONIC WEATHER
PROJECTS

by Tom Fox

£4.15

£10.45

£16.45

£9.70

£4.55

£9.05

£7.65
£8.35
£9.70
£6.95

£4.45

£5.20

£4.55

£8.35

£9.05

£4.15

£4.55

£16.45

£18.70

£4.15
£5.25
£6.95
£9.05

£8.35

£5.25

£6.25

COMPUTER BOOKS
THE ADA PROGRAMMING

LANGUAGE

byJ CPyle

APPLE BASIC FOR BUSINESS FOR APPLE It
by A JParkeretal

£8.95

£11.20
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THE ARCHITECTURE OF
CONCURRENT PROGRAMS
by P B Hansen

BASIC BUSINESS SOFTWARE
by EGBrooner

CALCULATOR CLOUT —
PROGRAMMING METHODS FOR
YOUR PRDGRAMMABLE

by M D Weir

CIRCUIT DESIGN PRDGRAMS FOR
THE TRS-80

by Howard M Berlin

COMPUTER GRAPHICS PRIMER

by M Waite

COMPUTER LANGUAGE REFERENCE
GUIDE

by Harry LHelms

CP/M PRIMER

by S Murtha & M Waite

CRASH COURSE IN
MICROCDMPUTERS

by Louis E Frenzel

DIGITAL CIRCUITS AND MICROCOMPUTERS
by D EJohnsonetal

DIGITAL CONTROL USING MICROPROCESSDRS
by P Katz £16.95

EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE
by J Krutch

GUIDEBODK TO SMALL
COMPUTERS
by W Barden Jnr.

HEXADECIMAL CHRONICLES
by D Lancaster

HOW TD DBUG YOUR PERSDNAL COMPUTER
by J Huffman

HOW TD PROGRAM AND INTERFACE
THE 6800
by AC Staugaard Jnr

HOW TO TROUBLESHOOT AND
REPAIR MICROCOMPUTERS

by John D Lenk

INTRODUCTIDN TO MICRD-
COMPUTERS FOR THE HAM SHACK
by Harry LHelms

LDGIC DESIGN OF COMPUTERS
by M P Chinitz

MICROCOMPUTER DICTIONARY

by CJ Sippl

MICROCOMPUTER INTERFACING
WITH THE 8255 PPI CHIP

by PF Goldsbrough
MICROPROCESSOR SOFTWARE,
PROGRAM CONCEPTS AND
TECHNIQUES

by G A Streitmatter
MINICOMPUTER IN ON-LINE SYSTEMS
by M Healey etal

MOSTLY BASIC: APPLE Il

by H Berenbon

MOSTLY BASIC: PET

by H Berenbon

MOSTLY BASIC: TRS-80

by H Berenbon

PET BASIC: TRAINING YOUR PET
COMPUTER

by R Zamoraetal

PET PERSONAL COMPUTER FOR BEGINNERS
by SDunn

PRACTICAL HARDWARE DETAILS OF
2-80, 8080, 8085 & 6800
MICROCOMPUTER SYSTEMS

by J W Coffron

PRACTICAL TROUBLESHOOTING
TECHNIQUES FOR
MICROPRDCESSOR SYSTEMS

by JW Coffron .

£19.45

£8.35

£6.70

£10.15

£10.45

£5.55

£10.45

£13.95

£9.50

£6.25

£4.85

£12.55

£5.95

£11.15

£5.95

£4.15

£11.15

£11.15

£6.95

£14.20

£17.20

£7.65

£9.05

£9.05

£9.70

£4.95

£16.45

£14.95

A PRIMER ON PASCAL
byR Conwayetal

PROGRAMMING AND INTERFACING
THE 6502 - WITH EXPERIMENTS
by MarvinL De Jong

THE S100 AND OTHER MICRO BUSES
by EC Poe & J C Goodwin

SMALL BUSINESS COMPUTER SYSTEMS
by P J Best

SOFTWARE MAINTENANCE
GUIDEBOOK
by RL Glass & R A Noiseux

STRUCTURED COBOL, A
PRAGMATIC APPROACH
by RT Grauer & M A Crawford

SYSTEMS PROGRAMMER'S
PRDBLEM SDLVER
by WS Mosteller

TELEMATIC SOCIETY: A CHALLENGE FOR
TOMDRROW
by J Martin

THE 8080 A BUGBOOK
by PeterR Rony

TRS-80 ASSEMBLY LANGUAGE
byH S Howe

TRS-80 INTERFACING BDDK 1
by Jonathan A Titus, Christopher Titus
& David G Larsen

TRS-80 INTERFACING BODK 2
AsforBook 1

USING THE UNIX SYSTEM
by R Gauthier

VIDEO/COMPUTERS, HDW TO
SELECT, MIX AND OPERATE
PERSONAL COMPUTERS & HOME
VIDEO SYSTEMS

by CJ Sippl & F Dahl

Z-80 MICROCOMPUTER DESIGN
PRDJECTS

by W Barden Jnr

6502 SOFTWARE DESIGN

by Leo Scanlon

6809 MICROCOMPUTER
PRDGRAMMING AND INTERFACING

- with experiments
byA C Staugaard

£9.70

£11.15
£6.95

£8.40

£16.45

£13.45

£14.20

£9.70
£9.05

£7.45

£7.65
£8.35

£14.20

£5.95

£9.75

£9.05

£10.45

APPLESOFT LANGUAGE

by BD & G H Blackwood

BASIC ELECTRICITY/ELECTRONICS Vol 3
Understanding Electronic Circuits 2nd Edition
by Training & Retraining inc

HANDBOOK OF SEMI-CONDUCTDR MEMDRIES
by MM Cirovic

INTIMATE INSTRUCTIONS IN INTEGER BASIC
by B D &G H Blackwood £5.55
PRINCIPLES OF BIO-MEDICAL INSTRUMENTATION &
MONITDRING
byR J Traister

THE 68000: PRINCIPLES AND PROGRAMMING

£7.65

£9.70

£16.45

£18.70

by LJ Scanlon £10.45

8085A COOKBOOK

by Titus £9.75
i ——

Yo

! ;;;s-taé;‘z;l.d packing please add 75p
for first book ordered, plus 25p for
| each additional title on same order.
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LCD DIGITAL MULTIMETERS
SPECIAL PURCHASE-LIMITED PERIOD ONLY HAMEG OSCILLOSCOPES
6220 Rehable 22 range hand held 3% digit LCD with volt/ohms auto range. umt Range of top quality scopes tor Amateur and
and range signs. 10 amp AC/DC battery warming. lower power ohms range Professional (UK ¢/p 307 £3.00. other £4.00)
Model 6110 Also has range hold. continuity buzzer and improved accuracy All 307 Single trace 10 MHZ: 5mV: 0.5 micro sec. Plus built in
models high quality rotary operation Resolutior: 0 t milli volt 10-Micra amp component tester 6x 7cm display £158.70
01ohm (Optional carry case £18.40)
6220 1000v DC 02/10A AC/0C 600v AC 2meg ohm Was £55.95 NOW £42.85 |  203Dual 20 MHZ. Trig 10 30 MHZ: 5mv- 0.5 micro secs
8x 10cm display (replace model 312) £253.00
6110 As above plus 20mA AC/DC and improved accuracy Was £85.95 412-5 Dual 20 MHZ delayed sweep 1:ig to 40 MHZ: 5mV
NOw £58.95 0.1 micro sec. 8 x 10cm display £402.
THIS SPECIAL OFFER IS QUALITY WITH VALUE 512 Dual 50 MHZ Delayed sweep Single sweep Delay
Also in stock line Trig to 70 MHZ 5mV- 0.1 micro sec 8x 10cm dlsgla
6200 20/200mA version of 6220 (1 e no 10 amp) £37.95 [)6
- 61000 2A version of 6110 (1 e no 10 amp) £49.95 Options 203/412/512 Viewing hood £6.90
Tls = oY 188m 16 range with Hfe checker, 10 amp DC Egggg gg:’:s‘;’;es:'(':':'lee'ngze‘:)‘2- 512 gg?-ﬂo
| A —— il
TLISY raiGF Vit e, ch STy INMERIAC Optional Prabes (All models) X1 £8.50: X10£10.50

X1-X10£12.95 x100£16.95

GLOBAL SPECIALISTS EQUIPMENT — =
Generators (UK ¢/p £1.00] KEITHLEY PROFESSIONAL DIGITAL MULTIMETER
2001 1 HZ-100 KHZ sweepable function generator TTL/Sine Modet 130. 25 range Easy to hold and use LCD
Square/Triangle All facilities Mains £89.00 DMM Size7x31x15§

4001 Ultra Variable Pulse Generator 0.5HZ-5 MHZ Ever Ranges

facility: Mains {l 09.00 0C Volts 200mV-1000V 0 5% 100 micro volt

Fraquency Counters (UK c/p 80p) AC Volts 200mV-750V 1% 100 micro volt

MAX100 100 MHZ Counter Battery operated 8 Digit 30mV DC current 2mA-10AMP 1-2°. 1 micro amp

typical. Bench portable LED £89.00 AC current 2mA-10AMP 2°. 1 micro amp

MAX50 6 Digit 50 MHZ Hand held LED £56.00 Resistance 200 ohm-20 Meg 0.5% 0.1ohm £102.35

MAX550 2 range 6 0igit 550 MHZ hand held LED £97.75 PROFESSIONAL TRANSISTOR CHECKERS UX C/P £1.50

PS500 500 MHZ prescaler tor MAXS0/ 100 £34.50 All feature auto test and matching

Circuit Powered Loglc Probes Puiser and Monitors [UK ¢/p 65p] LTC 906A plus DC Parameters L £111.55
ES})%T[]L TTL/CMOS: 10 MHZ. 100K ohm Pulse’ Memory LVT plus FET. Muitimeter . £f020
LP2 DTL/TTL/CMOS: 1.5 MHZ. 300K ohm Pulse £19.05 LTC 907 plus multi band signal injector £173.60

LP3 DTL/TTL/GMOS. 50 MHZ S00K ohm Pulse Memo%ss Also LTC 905 semi conductor curve trace (use with sco(pgg)‘s

LMY AlL.8.10.12. 148 16 Pin IC'S Indicates Pins on/oft

OBl Do gl TR smm | SAFGAN PORTABLE OSCILLOSCOPES '

OF1 Digital Pulse Single shot or 100pps £58.50 Range of low cost Dual Trace Scopes mains operated. Made in UK 10
exacting standards. Available as 10 MHZ 15MHZ or 20 MHZ_ Al feature

sABTno"lcs EOUIP MENT VARIABLE REGULATED 5mV sensitivity: 0.5 micro sec 6.4 x 8cm display (UK ¢/p £2.50) A

POWER SUPPLIES 07410 Dual 10 MHZ £194.35
New reliable range of OMM's and Mains operated regulated 071415 Dual 15 MHZ £201.25
frequency computers with those single metre (UK ¢/p £1.50) 07420 Dual 20 MHZ £216.20
extra facilities and competitive 2410/12-0/2av 1amp  £35.00 Optional probes available (see Hameg above)

prices. All battery operated | . 154 5-15 volt 3am £44.00
(supplied). Except 50204 mains = ° 4230/12-0/24V 3apmp £54.00

Optional mains eliminators available ]
8 0IGIT COUNTERS 0.1 HZ to 10 HZ Res 5
]

===

10mV sensitivity to 100 MHZ
WUKc/pE1.00)

B8110A 20 HZ-100 MHZ 1n 2 ranges - |
5. =3 AR y TVCOLOUR BAR
B 22 SR Ein'S ranges e Sy, LASCAR BENCH MULTIMETER PATTERN GENERATORS
e £113.85 3% Dignt LC20 Ma(l:d%m UK. 25 ranges with basic 0 1 PAL UHF and VHF Models
9 DIGIT COUNTERS 30mV tivity e ————— accuracy 2A AC/DC with 0.1 Microa solut
1GHZ. Resolution 0.1 H'; 1571";' o Ja__ 0 AMATEUR/CB 1KV AC ')E)C 20Meg ohm ETC crosmpreseiton LGC393 VHF 6pattern | £143.75
86108 10 HZ.600 MHZ in 3 ,an%es :oma 1510 250 MHZ Dip ;In;i;ef;[] LM100 £89.00 (UK c/p £1.00) LCG392u UHF 15 pattern  £228.85
£125354"8 = L Atso model LM2001 hand held model 2Meg ohm LCG392v VHF 15 pattern  £231.15
80008 10 HZ-1GHZ '”3"'"985,84 o ;'L;_ ] 0 . 2A AC/DC ETC. £57.70 (UK ¢/p 65p) LC6399 VHF/UHF 13 pattern £572.70
-
( SWRS0 Twin meter SWR < Powe, o i
fvlf:‘hc;'g:fg:gm?" UKc/p £1.00 KW max t1305 |LEADER AUDIO RF FM TV GENERATORS -~ = >
Sy —— O

50204 1 HZ-200 KHZ Sine/Square
Triangle/TTC Freq. sweep Low
distortion £98.90
OIGI TAL MULTIMETERS Two LCD
hand held - one with temperature
range. Also LCD and LED Bench

3l0 Smgle meter SWR « Power
£8.95

llOSWR/Powel’FS 10/100W

£11.95
171 As 110 Twin meter  £14.50
175 SWR/FS/AE Match

(40 MHZ) £13.80 z P ‘

models y 20 1%

20054 3,0t LCONang 2AACIOE. o Lsz s osisowat o s J oo mlymtioncn

20Meg ohm ETC 45 ===~, g : LAG26 4 range 20 HZ-20 KHZ. Sine

2037A As 2035A with -50 C 1o ; /| 118As 175 - 0/10/100W - MOD High quality mains operated Square’ 5V o/p Distortion 0.5-1

+150 CTemp range 0 1 Scale £19.50 et;glp?rll‘:nl {UKa /p E? 50) £7360 |

resolution £109.25 :'QMZU Sw’c‘ n;eler Plus 20’;:2\6035 e ) LAGI20A 5range 10 HZ-1 MHZ Sine/ '

20104 3% Digit LED Auto decimal 8 | Options Touch & hold i, LSe16 A Square 3V o/p. 0.05-0.8% Max

minus 10A AC/0C 20Meg ohmetc | Probe for DMM's {Note' SWR-Power ETC to Sranges 100 KHZ-100 MHZ (300 MHZ Distortion Switched attenuator

£95.45 14.95 1447150 MHZ) harmomcrs) Int/Ext MOD. 100mV £146

2015A LCD version of above £108.25 | Battery eminators Justa ielecll%n'ot ? hugel range 0/p:= 1.5% accuracy £63.25 LAG125 Low distortion (0.02%)

(c/02035/37A 65p° Allothers £1.00:] (state modely  £5.69 | '" Sl"’c. sen' or latest lists LSG 231 FM Stereo Generator 100 + version of LAG120A Plus ‘Burst 1 Be
including professional ranges MHZ, all facilities £211.60 signals for Speaker test €27IK 0

POWER SUPPLIES 138 volt Qutput regulated
o mains operated (c ‘;:f;?(]]) DISCOUNTS Small and large quantity Discounts available for most products for UK and Export Your Enguiries Invited
3to5am, }
g 5108 amg £1795 | ALSO STOCKED Range oi chassis speakers and kits. microphones and public address equipment accessories etc

AUDIO ELECTRONICS ©:>:: e
—_—0

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564

ALSO AT HENRYS RADIO. 404/406 EDGWARE ROAD, LONDON W2 s‘;"zd larg:;sz,AE

OPEN SIX DAYS A WEEK @ CALL IN AND SEE FOR YOURSELF Schoots, Companjes,

etc. free on request.

Order by Post with CHEQUES/ACCESS/ VISA or Telephone your order
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New Infra-red Full Feature Remote Control Teletext

* Pin diode tuner * All solid state

* Glass epoxy printed * Fully isolated and pro-
circuit panels tected power supply

* Full technical con- * Diode split L.O.P.T.
struction manual * Low consumption.

* Hi-Bri tube
* Efeven integrated Also ideal as a FULLY
circuits isolated COLOUR MONITOR

for Home Computer Systems.
R.G.B. or PAL Encoded
Video inputs, with remote
switching.

* Ready built and
aligned |F module
High quality
components

* Modern cabinets
THE ULTIMATE in large screen 22in. and 26in. television receiver

kits. Delux full spec. Teletext, 7 channel + VCR. Also video and
audio infout. 6 models in the 500 range.

Buy as you build. All Forgestone Kits are for the constructor of

today, sections of the Kit are avaijlable separately.

Please send stamp for further details of these quality products.

Telephone or Mail Orders accepted on Access/Barclaycard.
forgestone

for those who s
HPPFCClatC developments

limited

O Ketteringham, Wymondham,
ma 1t Norfolk, NR18 9RY
Telephone: Norwich (0603) 810453

*

24 for further details

So you'‘ve fancied some
WHARFEDALE E90 speakers — ;

But the bank manager won't co-operate! Don’t despair —
now there are
Wilmslow Audio

flat-pack kits for 3 1\ -

the \%lharfedale R | s nites i LAY
E50. E70 and ES0. j, Thmmsney

A few hours of ’

easy and

interesting work
will complete
your speakers at
avery
considerable
saving on buying
‘assembled’

E systems.

-4 ‘W“n“ Aty

The kits contain all cabinet components — accurately machined for easy
assembly — all drive units, crossover networks, acoustic wadding, reflex
port trim, nuts, bolts, terminais, grille fabric, etc. The cabinets can be
painted or stained or finished with iron-on veneer. Easy, foolproof
assembly instructions are supplied — no electronic or woodworking
knowledge necessary.
Prices: ES0 kit £182 per pairincluding VAT, carriage and insurance £ 8
E70 kit £220 per pair including VAT, carriage and insurance £ 8
E90 kit £330 per pair including VAT, carriage and insurance £10
Credit terms available: Deposit 20%, balance over 12 months (charges currently 26.9 APR)
Through a leading finance house. Written details on request,.

[ ] 8
AURIE
(W _The firm for Speakers | 0625 529599
35/39 Church Street, Wilmsiow, Cheshire SK9 1AS

& -
E Lightning service on telephoned credit card orders! g—nﬁi

25 for further details

Introducing aNew Conceptin HF communications

A NEW SERIES WITH NEW FEATURES, NEW PERFORMANCE, AND ALL 9 HF BANDS.

CONTINUING THE SUCCESS OF A
GREAT RANGE OF TRANSCEIVERS
BACKED BY KW SERVICE —

The OMINI-C

(TOP of any class)
The DELTA

{(an excellent ““work- The
horse’” for Home
station or Mobile)
The ARGONAUT
(amazing performance
at low-cost)

KW-TEN-TEC
ARGOSY’

DNOWy

Come to KW for all your other amateur radio require- KW + TEN- TEC ARGOSY HF SSB/CW TRANSCEIVER

ments KW service and guarantee — KW maintains the
tradition of service the company is renowned for.
Output-transistors unconditionally guaranteed for 12

10-80 metres, 100 watts {(Switchable to 10 watts).
Notch Filter. Full break-in on CW. Automatic

months. The KW + TEN-TEC units offered above are NOrmal sideband selection plus reverse. 12 - 14v D.C.

introduced as a prelude to fully UK essembled
equipment.

#® (A full range of accessories Is available for
KW + TEN - TEC equipment)

input. All solid-state. For the price of £320.00+VAT.
A WINNER AT LOW COST.

KW COMMUNICATIONS LTD

Vanguard Works, Jenkins Dale,Chatham ME4 SRT
Tel:0634-815173 Telex:965834 KW COMM G

Other KW units available
KW 107 Supermatch KW trap dipole KW E-Z match
KW traps KW Balun KW antenna switch.

4 for further details
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The Sensation of the Japanese Music Faitm,

n

Designed by a genius, controlled by a computer,
programmed by a laser, played by amateurs profes-
sionally and by professionals superbly.

THE NEW CASIOTONE 701

**... what is going to become THE instrument of 1982... probably the
best instructive keybo= ard | have come across. But it is also a top line
musical instrument capable of satisfying even the most proficient
musician.... | suggest you place your orders now.” {Keyboard & Music
Player.}

... opens up home music making for all the family... one of the most
advanced music teaching aids so far developed... this instrument is
going to be one of the biggest best sellers of 1982.” (Electronics &
Music Maker.)

Complete Programmable Polyphonic Keyboard (RRP £555)
ONLY £495

Input an entire piece of music, specially scored in bar code and read

by a light pen attached to the instrument.

Alternatively, program your own melodies, chords and tempo, from

the keyboard, into the extensive memory, {up to 5 minutes playing

r or more) with full editing facilities.

* 3-WAY PLAYBACK

1) Automatic playback of the entire piece; melody, chord, bass and
rhythm with arpeggio. Follow the melody as it plays via lamps
above each individual key.

2) Manual melody playing, guided by the keyboard lamps, with
automatic bass and rhythm accompaniment.
3) ONE KEY PLAY facility, allows the melody line to be played,

simply by stroking one key. Non-players can become Instant
Musicians!

*  The 5 octave, 8-note polyphonic keyboard can be split into 2 and 3
octaves and a different voice can be selected for the accompaniment

* 20 "breathtakingly clear and bright’ pre-set instruments and voices.

* 3-way chord section:- Fingered, Memory and Casiochord auto
accompaniment.

* 16 rhythm accompaniments with ‘fill-in’ variation and two
percussion effect buttons. Start/Stop, Synchro’, Tempo and
Balance controls.

*  Variable Vibrato and Sustain, Output jack. Foot pedal input jacks.
Music book. AC only. Optional extras: Foot pedals, Hard case.

CREDIT. 0% Interest, third deposit, 12 monthly repay-
v ments, (Not MT-31, MT-40, or VL-1) or reduced rates
| for longer perlods.

INTEREST. (0%) on ACCESS, B'CARD or VISA for first
6 months, for any keyboard purchase over £90.

NEW PORTABLE KEYBOARDS

Casiotone
MT-40

(RRP £125)
AN INCREDIBLE £99

8-note polyphonic playing of this 37 key, 3 octave keyboard.

15 key bass keyboard with automatic synchronised bass function.
22 lively and realistic built-in instrument sounds and voices.

6 built-in auto rhythms, with dual 'Fill-in’’ rhythmic interludes.
Sustain, Vibrato and Pitch controls. Line out and Headphone jacks.
Integral amplifier and speaker. Battery powered, or optional AC
adaptor.

Dims: 61.6x584x178mm {2-7/16x23x7""). Weight: 2.2kg {4.91b.)

Casiotone MT-31 (RRP £79) ONLY £69
Similar to the MT-40 but without the rhythm box, bass and auto
functions. Dimensions:

OTHER CASIOTONES:

CT-101 £195. CT-202 £275. CT-403£275. VL-TONE £35.95.

Lists on request.

WE WILL BEAT ANY LOWER ADVERTISED PRICE BY 5%
providing the advertiser has stocks. We regret that free offers
are excluded when price beating.

World's Fastest Programmable? FX-602P

*LCD 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
addressing. Manual jump.

*Up to 9 subroutes, 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, £19.95.

*Compatible with the FX-501P and FX-502P.

*9.6 x 71 x 141.2mm. 100g.

ONLY £74.95 (RRP £84.95)

Plus FREE MiCROL Professional Programming pack® (RRP £9.95)

FX-3600P. 38 program steps, 7 memories. Integrals & Regression.

£22.95
World’s Most Powerful BAEIC_chket Computer? I
—
1589

CASIO FX-702P . e e
UuusuuE o sew
(RRP £134.95) mperTetvewttt=trt=
ONLY£11_9.95 . : uy@wwunnu-t%
Plus FREE MiCROL Professional | @@ @CWL U BB BE00
Programming Pack (RRP £9.95) | O CoNESNOBES

Alpha/numeric dot matrix scrolling LCD. Variabie input from 1680
steps. 26 memories, to 80 steps. 226 memories, all retained when
switched off. Up to 10 programs. Subroutines; 10 levels. FOR:NEXT
looping: 8 levels. Debugging and Editing. 55 built-in functions,
including Regression and Correlation, ail usable in programs. Program/
Data storage on cassette via optional FA-2 adaptor (£19.95). Auto
Power Off. 17x165x82mm. 176g.

NEW CASIO FP-10
MINI PRINTER
(RRP £49.95)

AN INCREDIBLE
£44.95
Plus FREE Pack worth £5.00

Compatible with the FX-501P, FX-502P, FX-601P, FX-602P and FX-
702P. Manual and program results printout. Memory and program listing.

Electric discharge printer gives a remarkably legible 5x7 dot matrix
printout of 20 characters per line. Stores up to 30 characters with print-
out over 1% lines, with overload symbol. Fast 2 lines per second print
speed. Aluminised paper rolls are approx 2,500 lines (30 feet) long and
cost £2,50 per pack of 5. FP-10 connects directly to the calculator or
via FA-2 remote control cassette interface. Four AA batteries will print
approx 6,000-9,600 lines. Rechargeable pack, NP-4M prints approx
13,000 lines, £6.90). AC adaptor, AD-4150, recharges NP-4M in situ,
(£6). Dims: 43.5H x 157.5W x 82.5D (1% x 6% x 3%") Weight 372g.
{13.102), incl. batteries.

MICROL PROCOS Professional Computing Solutions on cassette. Save
up to 90% of programming time with this electronic equivalent of pen
and paper. 'Visicalc-type' system. Answer ‘what if’ questions & analyse
trends. £24.95

Discounts on software when you purchase your hardware from us.

World’'s Most Versatile

Alarm Chronograph Watch

AX-210

10 alternative displays: over 60 functions. LCD
ANALOG display of time plus: DIGITAL
display of: Time {12 or 24 hr); Calendar; Full
month calendar {this month and next month);
dual time (12 or 24 hr); Alarm time; Profes-
sional 1/100 second stopwatch with laps, etc.
Hourly time signal, Alarm - electronic buzzer
or 3 selectable melodies. Rapid forward/
backward setting. 9.4 x 35.4 x 36mm.

{RRP £34.95) ONLY £29.95

PRICE includes VAT and P&P. Send your company order, cheque, PO or phone your Access/B’card

LEADING CASIO SPECIALISTS
Dept REW

164/167 East Road, Cambridge CBI1 1DB
Telephone 0223 312866

TEMPUS

108

27 for further details

Catalogue on request
14p stamp
appreciated.
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FT3 NEON FLASH TUBE
Migh intensity multi turn high voltage. neon glow
alschugpe flash tube. Design for ignition timing elc

& P. 30p (£2. ?7:chA 13t0r £3.P & P

50p (£4.03 inc. VAT & P

WHY PAY MORE?

MULTI RANGE METER. Type MF15A ac d.c
volts 10 - 50. 250. 500, 1000 Ma 0-5. 0-10.
0-100. Sensitivity 2000V 24 tange. diameter
133 by 93 by 46mm including test leads. Price
£7.00 plus 75p P. & P (£8.91 inc. VAT & P

METERS {New) — 90 mm DIAMETER

C. Amp., Type 6272 0-1A 0-5A. 10A. 0-20A, 50A @
D.C Volt. 15V 30V

AC Vott. 0- 150v. 0300V
D.C. Amp., Type 65C5 0-2A 5A 0-10A,

0-50A, 0-100A

All types £3.60 oa. P & P 75p I£5.00 inc. VAT) except O-
50A.0 100A D.C price £5.00 - 75p. P & P (£68.61 incl. VAT)
| ———

HEAVY DUTY SDLENDID, mf by
Magnetic Devices. 240V A.C Intermit-
tent operation. Approx. 20 Ib. pull at
1.25 in Ex-equip. Tested. Price: £5.95
P &P £1.50 (£8.57 incl. VAT). R & T

240V AC SOLENOID
Aporo; 1016 puil. 10% rafing. Size 80:33.26mm. Price £1.75
P.& P 54pif2.83Inc! VAT& P)

12V D.C. SOLENOID

Price. £1.50 . P. & P 40p (£2.18 inc) VAT N.MS

WESTODL SERIES D8 Model A3 24V. D.C. Price £1.50

50p p. & p. 1Total incl, VAT £2.30}

WESTOOL SERIES D4 Model A. 24V. D.C Price £1 00 300

p. & p. (Total incl. VAT £1.50).

AG/GT 24V. D.C. 70 ohm Coil Solenoid. Push or Pull Ad-

ustable travel to 3/16 in. Fitted with mounting brackets and

soarh suppressor. Size. 100 - 65 - 25 mm._ Price: 3 for £2.88 P
& P 50p. (min 3 o#.) {£3.88 incl. VATL. NM.S.

MINIATURE SOLENOID FLUID VALVE

12V D.C. 15 ohm coil normally closed. Stanless

steel body with variabie flow adjuster 3" 8.5.T

inlet and oullet.

Size: 58°- 27 : 25mm. WEIghl 130 gr.

Price £2.60 - 35p. P. & P (Total incl. VAT €3.35).

240V A.C. SOLONOID VALVE

Designed for Alr/Gas at 0-7. water 0-5 psi.
inlet/outlet 3/8''. Forged brass body. Manuf.
Dewraswitch Asco. Price: £5.50 plus P&P.
(£7.10 inc VAT) n.m.s.

SOLID STATE EHT UNIT
ut 230V ac. Fully isolated output 10mm spark. Approx.
Kv Built in 10 sec. Timer Easily moodified for 20 sec. 30

sec 10 3 continuous operation

Designed for boiler igrition Dozens of uses in the field of

physics and electroniCs. eg. supplying neon or argon tubes

etc. EMT starter or laser xenons csr lamps VAN de GRAFF
enerator icss of vacuum detector. GUDINI coils ete.
ize: Length 155mm_width 85mm. height 50mm. Weight
530 grammes. Price £5.00 75 pence post & packmg
Totalinc VAT £6.73. N.M

A.E.G. CONTACTOR
Type LS6/L11. Coil 240V 50 Rs. Contacts - 3 make: 600V
20amp. 1 break 600V 20amp. Price: £5.75P & P 75p (1'7 47
incl VAT| M.S
ARROW-HART MAINS CONTRACTOR Cat
No 130A30 Col 250V or 500V. A.C. Contacts 3 make 50 amp
up to §60V A.C. 20 hip at 440V. 3 phase 50 Hz Price: £7 75
p & p €100 hincl VAT, total: £10.061 MS

SMITH BLOWER

SERVICE TRADING CO

Type FFB. 1706. Spmall. quiet. smooth running. 240V. AC,
ooelalmn Output aperture 45 40mm. Overall size
135.165mm. Flange mounting Price. £4.75. P. & P £1.00
(£6.61 incl. VAT). Other types available. S.A.E. for details. N.M.S

MICRO SWITCHES

Sub. Min. Honeywell Lever m/s type 3115m 906h.

10 for €3.50 post paid (£4.03 incl. VAT). These V3

types

Button type (Pye) 10 for £3.00 (£3.45 inci. VAT).

Shoﬂ Lever type |6;mo 1ating {Crouzet) 10 for

00 (£4.80 incl VAT}

Long Lever 10 amp C.O. 10 tor £4.50 (£5.18 incl. VAT}

c:l‘gu Type (Bonnella) 10 for £3.50. (£4. 03 Incl
M.S.

D.P. C/O lever m/switch mig. by Cherry Co. USA Pra:uous ‘metal
low resistance contacts. 10 for £3,00 P. & P. 50p (£4. 02 mcl
VAT). {mun. order 10} MS

A.C. Wkg. TUBULAR CAPACITORS.

Frection of makers price. Motor start etc.
AC 54

-

1.5 mtd. 440V. 60p mid. 2BQV.AC. 75p
2 mid 250v.AC 60p 6.5mid. 280vAC. £1.00
2mtd.  450V.A.C 75p 7.5 mid. 200V A.C £1.00
2.2mfd. 440VAC 75p 10mid. 250VAC £1.00
amid 4440VAC £1.00 15mid. 250V A.C £1.50
4.1 mfd. 440VIAC. £1.00 19mid. 2B0VAC  £2.00
5mid.4 400V.AC £1.25 20 mtd. 250VAC £2.25
53mftd. 160VAC 60p

P. & P.up to 2.5 mfd. 25p. 3 mfd. 10 20 mfd. 50p. All plus VAT.
SPECIAL DISCOUNT FOR BULK ORDERS N.M.S.

24 voit. D.C. BLOWER UNIT

Precision 24 voit DC. 0-8 amp Blower that works well on 12V
0.4 amp D.C Producing 30 cu. ft. min at normal air pressure
£4.50P & P. 75p (Incl VAT £6.04) N.M.S

INSULATION TESTERS NEW/
Test to 1 E.E Spec Rugged metal COns"uChOn
suttable for bench or field work constant
cluteh Size L 8in W din H Bin weight 61b 580
500 meqohms. £49. P & P £2.00 (£58.85 i
cl VAT, 1000V 1000M() £55 P & P €2 00
1£65.55 incl. VAT) S AE for leatlet .
Yat another outstanding offer. \"*‘

IMFD 600V Dubilier wire ended capacitors. 10 for
£1.50P & P 50p.{£2.30 incl. VAT! tMin. 10}

e = =

All Mail Orders _ Callers
Ample Parking Space
Showroom open Mon-Fri.

SERVICE

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 01-995 1560
ACCOUNT CUSTOMERS MIN. ORDER £10.00

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT 0-260V

200 watt {1 amp inc. a.¢c. voitmenter tM 50

<
0.5 KVA (2§ amp MAX) 8.00
) sl

1 KVA (5 amp MAX)
2 KVA 110 amp MAX)

I KVA (15 amp MAX) £47.00
5 KVA (25 amp MAX) £76.00
10 KVA (50 amp MAX) £168.00
15 KVA {75 amp MAX} £260.00

3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

Dual Input 200-240V, or 3BO-415V. Star connected.

3KVA 5 amp per phase max £ 43

6KVA 10 amp per phase max £159.37 Caan\a/ el’ S:'C,:'"g
10KVA 16 amp pes phase max £327.43

LT TRANSFORMERS

phone for enquiries or send sae for leaftet

SNIPS OF THE MONTH

220 240V Primary 0.24V. Secondary, 4Amp. Fully
shrouded. New Price: £5.50 £1 P&P (£7.48 inc VAT)
National R. Relay. 12V. D.C. high speed. 1 c/o 1
Amp contacts. Magnetically shielded. 1 pitch

Price: £1.25 post paid (£1.44 incl VAT) N.M.S.

[ HY-LIGHT STROBE KIT MK IV

Latest type Xenon white light flash tube. Solid state

GEARED MOTORS
7grnm KLAXON motors approx. 25Ib inch N
rpm WYNSCALE motors approx. 201 inch
71 rpm WYNSCALE motor approx. 10Ib inch
Atz:ove lhree molovs are d!stgﬂld for t |0V 9
d w
A C.operation, t9 75? &P £1.50(£12. Slmcl VAT).N.M.S.
30 rpm. 230/240V. a.c. 50Ib in. m!. PARVALUX.
Price £15.50 P. & P. £2.00 (£20.13 inc! VAT] NM.S.
42 R.P.M. 110 AC. 50hz 100Ib incl. reversible will operate pn
230 A C Speed remains at 42 R.P.M. but torque reduces by 50%.
Price £16.50 P & P. £2.501€£21.28 inc! VA?) NMS.

100 rpm. 110V a.c 115Ib.1n. 50Hz 2.0
amp. single phase spht capacitor
immaense power.
Totally enclosed. In-line gearbox. Length

250mm. Dia. 135mm._ Spindle dia.

15 5mm. length 145mm. Tested. Price: £14.00 & P. £2.00
I£18.40 incl. VAT} R. & T Suitable Transformer for 230/240V
operation. Price £8.00 P. & P fl 50 (£10.93 incl. VAT)

200 rpm. 35ibs 115V. 50kH

Price. £16.50 P & P £2.00 (£21.28 incl. VAT). N.M.S

Suitable Transformer for 230/240V. a.c

Piice £6.00P. & P. £1.50 (£8.62inc) VAT). NM.S

hxm 230/240V. a.c. Synchronous geared Motor, mf.

2 rpm 230/240V a.c. Synchronous geared Motor. mf
CROUZET. Either type £3.90 P & P. 40p (£4.95 incl. VAT,

NC Eplﬁlg OFFER
Geared Motor. 120 rpm 1/10 hp approx. 15

Ib.in. 230V. A.C. Cont. Rating. Non-
reversible. Size 150mm . 90mm - 85mm
spindle 8mm dia - 30mm long. Complete
with capacitor and relay for max. load
starting. Otfered at mere fraction of mfrs.
price - £91.80 inc). of p. & p. & VAT,

timing triggering circuit 230/240 a.c.
for larger rooms, halls. etc. Speed adjustable 1- 20’9.
Light output greater than many (so calied 4 Jouel
strobes. Hy-Ligl ISlrobe Knl Mk V. t27 00 P & P. (2 00
{£33.35 incl. VATL. S
for My-Light £9.00 P. & e 300 1268 et VAT
Super Hy-Light Strobe {approx. 16 joules). Price £40 P. &
P £2.00 (£48.31 incl. VAT}

Suitable case £11.00 P & P. £2.00 (£14.95 incl. VAT).

Super Hy Light Strobe Kit. details on receipt of foolscap sae

XENON FLASHGUN TUBES

Range available from stock. S.A.E. for details.
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft. 40 Watt £8.70.ncl. VAT £10.00 (callers only}
21t. 20 Watt £6.20P & P (1 25 (€8.57 incl. VAT)
(For use 10 stan b pin fittin
12in. B Watt £2.80P. & Pg 45p (£3.75 incl. VAT).

Sln. 8 Watt £2.25 P. & P 45p (£3.10 incl VAT)

6in. 4 Watt £2.25 P. & P 45p {£3.90 incl. VAT).

Complete ballast unit for either 6. 3" or 12" tube 230V AC op
£5.50 P & P.55p (£6.96 incl. VAT). Also available for 12V DC
op £5.50 P_ & P 55p (£6.986 incl. VAT)

40Q watt UV lamp and ballast complete £38.00. Post £3 50
(€£47.73 incl. VAT - P} 400 watt UV famp only £14.00. P. & P
£2.00{£18.40 incl. VAT).

BLACK LIGHT

Seif-ballasted Mercury L.V 175W Bulbs. Available for either B.C.
orE.S. fitting Price incl php & VAT £11.80.

Black Ly hl.b V. Tubes from 6in 1o 4tt from siock. Foolscap s a.e.
for details

EPROM ERASURE!
wWhy waste money? Bulld your own EPROM
ERASURE for the fraction of the price of a made-up
Unit. Complete Kit of parts less case to include 12"
B watt 2537 Angst Tube, Ballast Unlt, pair of bl-pin
leads, Neon Indlcator Safety Microswitch, on/off
Switch, and Circuit, S CASE, Price: £13.60 +75p
P&P (To(al Inc VAT £1f 50).

NG: Tube used In lhls clrcult Is highly
dangevous to the eyes. Unit MUST be fitted In suitable
case.

Superior Quality Precision Made

NEW POWER RHEOSTATS
New ceramic construction. embedded
winding heavv duty brush assembly. con

tinuously rate:
28 10/2 5/50/100/250/500/1k Q]

WATT
1.5k(). £2.80P &P.30p. (£3.88 incl. VAT).
50 WATT 2500£4.50 P & P 50p )!5.75 ngl. ‘9
100 WATT 1/5/10/25/50/100, 250/500le 1.5k(/2.5k0/
3.5k(V€£6.90 P. & P 75p (£8.80 incl. VATI
BOlack,
brass bush. Ideal for above Rheostats 24p each - VAT

R E LAYs Wide range of AC and DC relays

available from stock. Phone or
) write In your enquiries.

230/240V A.C. 3 c/o. 11 pin base. Sealed 5 amp contacts

£1.350lusP. § P JOnltl 90 inci. VAT).

KMKI Relay. 230V. A.C. 1 uo orenlre 10 amp contact. mf. b
‘Keyswitch” 80p P. & P £1.21 inc). VATL. 5 for £3.7

postpaid (£4.32 inci. VAT)

24V A.C. Sealed 3 /0. 10a. 11-pin. €1.90 . 25p P. & P.(£2.01

incl. VAT)

zaYvo .C. Sealed 3 ¢/o. 7a. 11-pin. £1.35 . 30p P & P. ({£1.90
mngc

24V D.. C 2 ¢/0. 7 amp contacts. Sealed. octal base. £1.30P_ &
P 30p (£1.84 incl. VAT)

Mercury Wetted contect relay mig. by Clare. Type HGSM
1003 18/24v D.C.Ico £2.00P. & P. 300 (£2.85 inc. VAT)
VERY SPECIAL OFFER 0-12V DC. 2 make contacts, NEW.
3 for £1.75 . 25p P. & P. (£2.30nc. VAT).

Reed Rol.; m'q by Alma. Type CPR1/D 6/9V D.C. 700 ohm.
coil. 5 for £2.50 plus P. & P. 50p. Total incl. VAT £3.4!

D.C. Relays: Sealed 12V 1 ¢/o 7 amp octal base £1. 00 P &P
30p (£1. 55 ncl. VAT) Sealed 12V 3 ¢/o 7 amp 11-pin £1.35 P
& P 30p (£1.90 ncl. VAT]. 24V. Sealed 3 ¢/o 7 amp 11-pin
€1.35 P & P 30p {£1.90 incl. VAT).

D.C. Relay, sealed 6/12V. D.C. 2 /0. 10 amp contacts. Single
hole fining. Push on contacts. £1.30 P. & P. 30p (£1.84 incl.

VAT)
8/12v. D.C. Sealed 10a contacts 2 c/o. £1.50 - 25p P. & P

®r, Skirted knob calibrated in Nos. 1-9 1}in. dla.

230V a.c. FAN ASSEMBLY

Powerful continuously rated a.c motor complete with 5
blade 63in. or 4 blade 3in. aluminium fan. Price £4.50
P.& P 155 (£6.08 incl VAT)

24V.D.C. GEARED MOTOR

24Vv. D.C. 200 rpm 10iba/ing. continuously rated geared Motor
mitg. by sither Parvalux or Carter. Easily removed from chassts con-
taining 9 » 24v. D.C. Solenoids. microswitches. friction clutch, pre-
cision gearing etc alc El—cqzul&l)nnnl London Transport Tichet
Printer. Price: £8.00 P £11.50 incl vaT

828 MlNIATURE PRECISION BUILT
REDMOTOR

3-9v. D.C. operation. speed 2-6 R.P.M.
Current  consumption _incredibly  only
2-8 M. A. Ratio 1670-1. Torqgue approx 2Ibs
inch plus. Motor - German, Gearbox
Swiss.

Sixe L. 48 mm. Dia. 16 mm
Shaft L. 5 mm. Snatt Dia 2 mm.

P & P.(Total inc VAT £9.78).

24V D.C. REVERSIBLE MOTOR

Parvalux type SD 12L. 24 D.C. shunt wound Motor. either 133
rpm 65Ibs in Gearbox ratlo 30:1. Current 6.8 amp. Rating con-
tinuous Will operate on reduced power and speed at 3V D.C. or
less. Size Dia. 16mm. Width 150mm, Shatt dia. 16mm. Price
£16.50 P. & P. £2.00 1£21.28 incl. VAT).. NM.S. or 60 rp1
1001b 1n rating. Price as above. N.M.S.

100W Rheostat | ohm speed controt available £6.90 P. & P
75p (£8.80 incl. VAT)

REDUCTION DRIVE GEARBOX

Ratio 72:1. Input spindle } - § in. Qutput spindle 2~ 3in. long.
Qverall size approx: 120 - 98 68 mm. All metal construction.
Ex-equip. tested. Price £2.50 P & P 75p {£3.74 incl. VAT).

ROTARY CARBON VANE VACUUM &
COMPRESSOR. pirect coupied 1o 1/3 hp. 110/115v.

A.C. Motor 4.2 amp. 1380 rpm. Motor manuf. by AEL or GEC.
Pump by Williams. Max. Vac. 25" H Max, pressure cont. 10
p.s.i Int. 15 ps.i Max. air-flow 3 c9!m at 0" H.G. Price:
£30.00P. & P. £4.00(£39.10 inc). VAT). N.M.S.

Suitable transformer for 240V. op. £10.00 P. & P. £2.00
{£13.80 incl. VATL. N.M.S.

WATER PUMP

Mfg. by S.P.A. Astalsi of ltaly. 220/240v A.C. 50 hz. 2800 R.P.M.
approx. 1/3hp. Centritugal pump with 13° inlet/outlet. Delivery
approx. 40 gals per min. at 10Ibs head. (kon sel' priming). Price
£16.50P & P £2.50 (£21.85 incl. VAT). N

Veesder-Root Pre-set Counter. Type MG1636 3 fig
cuuntdown any nymber frym 999 1o 001 230V A C 2 Wheel
setting Changenver Micraswilch 10 intorm extarnal orcuitry on
completion of countdown Size Width BSmm Ht 65mm Dprh
JOmm Prcs E4 00  15p P AP itoral incl VAT £3 481

SANGAMO WESTON TIME SWITCH
Type S251 200/250V. a.c. 2 on/2 off every 24 hours. 20 amps
contacts with override switch dia. 4 - 3 price £8.50 P & P
£1.00 (£10.93 incl. VAT). Alsn available with Solar dial. R. & T.

TIME SWITCH VENNER TYPE

ERD Time switch 200/250V a.c. 30 amr contact
2 on/2 oM every 24 hss. at any manually pre-set
time. 36 hour Spring Reserve and day omitting
device. Built to highest Eleclrfcny Board specifica-
tion. Price £9 00% P £1.50 (£13. 23 ncl
VAT). R.&T

A.E.G.
80ap. 2-on/off Spring Reserve Timeswitch ,
Pnce £14.00 P.&.P £1.50 (£17.83 inc. VAT)
N.M.S New Manutacturers Surplus
9 Little Newpon Street i
London WC2H 7JJ

R & T Recunditioned and Tesled
Phone 01-437 0576

-y .
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BRANDLEADING ELECTRONICS

OW AVAILABLE IN KIT FORM

$X1000

storage circuit

® Contact breaker driven
® Three position changeover switch over dice

® Over 65 components to assemble @ Bleeps and flashes during a 4 second
® Patented clip-to-coil fitting

® Fits all 12v neg. earth vehicles

$X2000

on the market today

® Unique Reactive Discharge
® Combined Inductive and

Capacitive Discharge

® Contact breaker driven
® Three position changeover switch
® Over T30 components to assemble
® Patented clip-to-coil fitting

® Fits all 12v neg. earth vehicles

Electronic Ignition Electronic Dice
® Inductive Discharge
® Extended coil energy

Electronic Ignition
® The brandteading system

MAGIDICE

® Not an auto item but great fun
for the family

® Total random selection

® Triggered by waving of hand

tumble sequence
® Throw displayed for 10 seconds i
® Auto display of last throw 1 secondin &
©® Muting and Off switch on base
® Hours of continuous use from PP7 battery
® Over 100 components to assemble

TX2002

Electronic Ignition

® The ultimate system @ Switchable
contactless ® Three position switch with
Aunxiliary back-up inductive circuit

® Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head @ Distrigutor triggerhead adaptors incluc?ed
® Can also be triggered by existing contact breakers

Electronic Car Security System
® Arms doors, boot, bonnet and has security loop to protect
fog/spot tamps, radio/tape. CB equipment
® Programmable personal code entry system
® Armed and disarmed from outside vehicle using a special be
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles
® Over 250 components to assemble

All EDA-SPARKRITE products and desians are fully covered by one or more Waorld Patents .

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England

B N N N N N N N N N B B BB RN R B R
. I SELF I RrReaDY | Please allow 28 days for delivery
ASSEMBLY | BUILT |
L O
SX 1000 | £1295 | £25.90 5
I $X 2000 £19.95 £39.90 -
| TX2002 | £29.95 | £59.90| |ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
l | _AT.80 | £2995 | £5990] _KIT REF._
J [LovGER £5095 | £119.90| CHEQUE NO
MAGIDICE| £ 995 | £19.90] g:ngér;f)ﬁ%'Sg%n;RWITHACCESS BARCLAYCARD

I PRICES INC. VAT.POSTAGE & PAC?ING

MARCH 1982

SEND ONLY SAE IF BROCHURE IS REQUIRED

EE NN NN BN SN AN <

® Die cast waterproof case with clip-to-coil fitting ® Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles
@ Over 150 components to assemble

VOYAGER Car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed. Frost/ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions independently or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers glvmg a
programmed accuracy of + or —1% @ Large LOG & TRIP
memories. 2.000 miles. 180 gallons. 100 hours. ® Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

- Tel: (0922) 614791
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REPAIR THAT OLD BLACK
AND WHITE TV

with the aid of the best seller

“TV FAULT FINDING"

(more than 200,000 copies sold)

5th Edition
Edited by J R Davies
132 pages

Over 100 illustrations,
including 60 photographs of
a television screen after the
appropriate faults have been
deliberately introduced.

Comprehensive Fault Finding
Guide cross-referenced to
methods of fault rectification
described at greater length in
the text.

Price ONLY £1.50 (inc P&P)

Make remittance payable to:
RADIO & ELECTRONICS WORLD
DATA PUBLICATIONS

45 Yeading Avenue,

Rayners Lane,

Harrow, Middlesex HA2 9RL

110

NATIONAL PANASONIC STEREO
CASSETTE DECK, auto stop. Model
RS260 USD. With Howland West Audio
Stereo headphone, C1S8-500. £50.00
ONO. Box No REW11.

TR2300. 2m FM transportable, with case
and 10W booster amp., ‘rubber duck’...
£170  ONO. Phone (0277) 822720.
G3XDG.

OFFERS FOR TAPLIN TWIN MODEL
DIESEL ENGINE. 10cc, with silencer,
fuel tank and prop shaft coupling for 4BA
thread. Suit model R C boat around 48in.
LOA. Box No REW12.

T&J ELECTRONIC COMPONENTS.
Quality components, competitive prices.
Send 45p cheque or postal order for
illustrated catalogue, 98 Burrow Road,
Chigwell, Essex 1G7 4BH.

TANDY DX-200 SW RECEIVER. Fitted
with Ambit DFMI1 frequency
meter/timer. £195 ONO. Casio FX-501P
programmable calculator £40. Tel:
031-228-1432.

VLF CONVERTER. 10-500kHz.
Palomar Engineers, £45 ONO. Box No
REW13.

SERVICE FACILITY OFFERED. For
amateur pmr CB equipment. Quotes
given. Modifications also carried out.

DHK  Electronic  Services.  Phone
061-439-2377.
ICOM 1C202 144MHz SSB

TRANSCEIVER, as new, £85. Ohio
superboard computer. Cased, PSU, 8k,
48 x 32 display, cegmon, new basic
1 +3, 300/1200 baud (software
selectable), exmon, assembler. £160 ONO
Tel: Durham 711855.

FOR SALE: AM/FM Multi purpose
signal generator. 10-440 MHz. Valve
model AN USM-16 with transformer.
£125. including carriage. N Dobson, 19
Romney Drive, Carrville, Durham

DHI1 ILS.

FOR SALE: 2 Meter Converter, Telford
Communications, GS8AEV. £12.
29.5 MHz pre-amplifier, Telford
Communications £10. Box No REW14.

SEMITRON CRICKLADE LTD. Offer a
range of zener, rectifier and avalanche
diodes as surplus stock. Power rating
400mW to 25W. Each mixed packet has
approximate retail value of £30 and is
available at £5.50, including postage. All
devices fully tested to original
specifications. Orders above £20 value
postage free. Cash with order please. Buy
prime quality product direct from the
manufacturer at a fraction of its true
value. Semitron Cricklade Ltd, Dept XI1,
Cricklade, Swindon, Wilts.

KW2000A AC PSU £190. TR2200GX
with VB-2200GX and mobile mount £95.
Heathkit GR78 £85. HW7 with PSU £48.
HWI17 with FM unit £40. Eddystone 680X

with Panadaptor £260. Phone:
01-237-4604.
BI-KITS STEREO AMPLIFIER

CHASSIS, cabinet, and two 7 inch
speaker kits to match. £20 ONO. Box No
REWI5.

1920’'s ONWARD VALVES. Wireless
lists 25p. 100 mixed diodes £1. 1000’s
modern components lists. 25p. Sole
Electronics, REW37 Stanley Street,
Ormskirk, Lancs, L39 2DH.

AUTO ELECTRICAL KITS. Interior
light delay - adjustable 12-20 seconds. Fits
inside headlining. £3.25 incl. Lights-on
alarm - self cancelling. No more flat
batteries! £3.95 incl. All parts and pcb
supplied. Micha Design, Gt Missenden,
Bucks HP16 9PW,

POWER TRANSFORMER &
RECTIFIER BARGAINS. 30-150 amps,
various voltages, list: R Neville, Green
Lane, Ellisfield, Nr Basingstoke, Hants.

MASTER OSCILLATOR, M1-19467-A.
£10.00 plus carriage. Box No REW16.

WANTED: SX200N VHF/UHF scanning
receiver. Also GDX2 Discone antenna.
G4DBL. Telephone: Winchester 880120.

SONY ICF-2001 RECEIVER and Power
Unit. One month old. Perfect. £135
inclusive. 0742-369116 (Sheffield)

AUTOMATIC MORSE DECODER.
Low cost easy build 9V circuit. Accepts
audio input or practice key. Gives
continuous readout on 12 character
alphanumeric display. Send £3.95 plus
large SAE for fully detailed 17-page
construction manual. Parts and pcb
available, N MacRitchie (Micros), 100
Drakies Avenue, Inverness 1V2 3SD.

FREE CATALOGUE. Everything for
microcomputer users. Telephone
Croydon Computer Centre. 29A
Brigstock Road, Thornton Heath, Surrey,
01-689-1280.

FRG?7 for sale as new plus joystick. ATU
£150 ONO. 33 Luscombe Close,
Caversham, Reading RD4 OLJ.

ZX81 Sinclair built. As new condition
£50. Tel: Hornchurch 48434 after 6pm.

PRE-PACKED, screws, nuts, washers,
solder tags, studding. Send for price list.
Al Sales (RE) PO Box 402, London
SW6 6LU.

GLASS LAMINATE, single sided.
Assorted sizes. £1.30 sq ft. Post 30p sq ft.
D Chadwick, 5 Halifax Crescent,
Liverpool L23 1TH.

RADIO & ELECTRONICS WORLD
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UPDATE YOUR FT207. Nine page
modification pamphlet, auto tone burst,
listen on input, band coverage, full step
by step instructions. £2 plus SAE to: K
Jackson, 21 Elson Road, Gosport, Hants.

NEW 1982 ACE COMPONENT
CATALOGUE. Let your problems be our
business. Be certain; have your
components delivered quickly and
efficiently and get that project working.
Send 30p NOW for the easy to use 1982
Catalogue to: Ace Mailtronix, Dept
REW3A, Commercial Street, Batley,
West Yorks WF17 SHJ.

QSLs letterheads, general offset up to A3
size. A/W, camera facilities - SAE details
to Box REW9.

THE RADIO AMATEUR INVALID &
BLIND CLUB is a well established
Society providing facilities for the
physically handicapped to enjoy the
hobby of Amateur Radio. Please become
a supporter of this worthy cause. Details
from the Hon Secretary, Mrs F E Wolley,
9 Rannoch Court, Adelaide Road,
Surbiton, Surrey KT6 4TE.

INTERESTED IN RTTY? You should
find the RTTY Journal of interest.
Published in California, USA, it gives a
wide outlook on the current RTTY scene.
RTTY-DX; DXCC Honour Roll; VHF
RTTY News; and up to date technical
articles are included. Specimen copies 35p
from The Subscription Manager, RTTY
Journal, 21 Romany Road, OQuiton
Broad, Lowestoft, Suffolk NR32 3PJ

o Write Your Ad. Below !n the boxes - one word per box please. Underline words required in Bold type. Your name, address, ard/or
° telephone number, if to appear, must be included in the boxes and must be paid for. Telephone numbers

INTERESTED IN OSCAR? Then join
AMSAT-UK. Newsletters, OSCAR
NEWS Journal, prediction charts etc.
Details of membership from: Ron
Broadbent, G3AAJ, 94 Herongate Road,
Wanstead Park, London E12 SEQ.

TR7800 as new in original packing, £225
ONO. Microwave modules 70cm trans-
verter MMT 432/28-S £100. Modular
electronics 70cm pre-amp £10. Smith,
Raven Avenue, Tibshelf, Derbyshire.
Tel: Ripley 874768.

YAESU MUSEN  Communications
Receiver FRG-7, as new. Sale due to
bereavement. £120. Tel: 01-997-5296 after
6.30pm.

JOIN THE INTERNATIONAL SW
LEAGUE. Free services to members
including QSL Bureau, Amateur and
Broadcast Translation, Technical and
Identification Dept, - both Broadcast and
Fixed Station, DX Certificates, contests
and activities for the SWL and
transmitting members. Monthly magazine
Monitor containing articles of general
interest to Broadcast and Amateur SWLs,
Transmitter Section and League affairs,
etc. League supplies such as badges,
headed notepaper and envelopes, QSL
cards, etc. are available at reasonable
cost. Send for league particulars.
Membership including monthiy magazine
etc., £9.00 per annum UK overseas rates
on request, Secretary, Grove Road,
Lydney, Glos GL15 SJE.

CLASSIFIED ADVERTISEMENT ORDER FORM — PLEASE COMPLETE BELOW

® count as two words. Piease use BLOCK CAPITALS.

:—Advertisements are accepted on the understanding that the details stated comply with the conditions of the Trade Description Act,1968.
e —Whilst every care is taken to ensure accuracy, we do not accept liability for inaccuracies should they occur
® —Cancellations must be notified by telephone or in writing by the 6th of the month preceding publication.

FOR REPAIRS o Multimeters
insulation, continuity and general purpose
test equipment, phone G Butcher, Harlow
(0279) 419118 (Daytime) and 39516 after
6pm.

ARS8D COMMUNICATIONS
RECEIVER  working order  £35.
Oscilloscope Cossor 1035 double beam
£15. Marconi valve Voltmeter TF899.
Manuals. B H Dicker, East Meon,
Petersfield, Hants. Tel East Mean 391.

0 000O00OOGOGOECTOOES
SMALL ADVERTISEMENTS

Advertisements must be prepaid and all
copy must be received by the 4th of the
month for insertion in the following
month’s issue.

The Publishers cannot be held liable in
any way for printing errors or omissions,
nor can they accept responsibility for the
bona fides of Advertisers.

Where  advertisements  offer  any
equipment of a transmitting nature,
readers are reminded that a licence is
normally required. Replies to Box
Numbers should be addressed to: Box

No..., Radio & Electronics World, 45 Yeading
Avenue, Rayners Lane, Harrow, Middlesex

G e Pt 000 0000000000000 00000E0000000000000 00000000 EsES

e Post your completed form to RADIO & ELECTRONICS WORLD, Classified Ads.,
$0000000000000000000000000000000000000000800
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[ ]
®
®
®
°
°
L ]
L ]
L ]
5 RATES g
] All cheques should be made payable °
° to Radio & ElectronicsiWorld. °
° )
: 12p per word .
° minimum charge £2.00 :
° £2.00 s
3 Tick this box if you [
£2.04 £2.16 £2.28 5 .
: £2.40 require a box number L4
° £2.52 £2.64 £2.76 £2.88] charged at 30p .
°
% £3.00 £3.12 £3.24 £3.36 S
® 3 .
: £3.48 £3.60 A £3.841 |} enclose remittanceof £ : p o
° ®
° £3.96 £4.08 £4.20 £4.32 °
° )
o NAME ADDRESS °
5 ..................................................................................................................
[ POSTCODE °
®

$9000000000000000000000000000000000000nSE

45, Yeading Avenue, Rayners Lane HARROW, Middlesex. °
000000000000000000000000000O0O0CGF0 00
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A touch of class .....
....for those occasions when you need to
look your best!

Send Your Order to:

R&EW (Ties),
200, North Service
Road,

Brentwood,

£4.95 inc PP and VAT to the
‘general public’ - only £4.00
to R&EW subscribers, who
should send in the mailing
label as evidence.
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AMBIT HEALTH WARNING

Smoking the ‘World of Radio & Electronics’ Components Catalogue
will seriously impair your ability to get the best prices for the broadest
range of components.

%k Price-on-the-page % Substantial quantity discounts

ON SALE AT YOUR NEWSAGENT NOW-WINTER EDITION PRICE 60p

In case of difficulty send direct to, 200, North Seijvice Road, Brentwood Essex. CM14 45G




Some of the TELOMAN
PRODUCTS RANGE

TR
P 'n“”‘ i) il

YA

TOOL PALLET FOR !
| SPANNERS ( PRICES ON APPLICATION)

TOOLROLL £8.95inc. VAT P&P £1.00

" MEASURES 23x13! WHEN OPEN. MADE FROM PVC.
IT CAN HOLD UP TO 30 TOOLS AND HAS 3 POCKETS.

|
SIZE TL100 19" x 14"x 6" ' ! k
L ’ \

L& 1

SALES PRESENTERS £7.48 inc. VAT P&P £1.50
IT CONTAINS 3 DOCUMENT POCKETS 4 RING BINDER
BOARD CLIP WITH QUICK RELEASE  SIZE A4

LTLQQ 17x 12" x 6 £39.90

- o>

THE TL100 HAS BEEN DESIGNED FOR THE PROFESSIONAL ELECTRONICS, TV
OR INSTRUMENT TECHNICIAN WHO NEEDS TO CARRY A LARGE NUMBER OF
SPECIALIST TOOLS. CONSTRUCTED FROM HARD WEARING ABS WITH STRONG
ALUMINIUM FRAMES, TWIN HANDLES AND TOGGLE LOCKS. A MOULDED TRAY
IN THE BASE, A COMPREHENSIVE 2 SIDED TOOL PALLET THAT IS REVERSIBLE
WITH SPACE FOR OVER 40 TOOLS. THERE 1S SPACE FOR DOCUMENTS AND A
HEAT SINK FOR A HOT SOLDERING IRON TO PREVENT ANY DAMAGE BEING
CAUSED.

ALSO AVAILABLE IS THE TL99 WHICH IS A SMALLER VERSION OF THE TL100.

JI!_L_ - r S -

TLW4 TOOLWALLET MEASURES 117x14"'x2%" WHEN CLOSED. MADE FROM
REINFORCED PVC WITH A HEAVY DUTY INDUSTRIAL Z1P,

% DISCOUNT STRUCTURE FOR MULTIPLE USERS ONLY
%CUSTOM MADE TOOL PALLETS ( ONLY FOR LONG RUNS )
. TOOLS WILL BE REQUIRED FOR MEASURING
BUT WILL BE RETURNED.

]
D aED GED GED GED GED GED G (AR SN0 alE

g

R '

TN
S

> P y '
F, 'i v Please send
f IMA |
& ?. ¥ &
- Enciosed § o l
- my cheque - I
Name TL 100/ TL99 PBP £'2.EiO extral |
Company |
Address |

Tools NOT included. Bntish made )
Money back guarantee. Allow 7-21 days for delivery REW/3 Teleman Products Ltd
D A GED GRS ISP GE CAED CIID GED GRS GED G GEb GRS GED G . ‘Wychwood ‘ 2 Abbots Ripton Rd, Sapley, Cambs. PE17 2LA

Tel: (0480) 65534
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Z-8 PROGRAM —,
DEVELOPMENT

BOARD

CONSTRUCTION OF THE Z-8 board is
relatively easy - despite the complexity of
the circuit, by using the double sided,
PTH (plated through hole) PCB. The
component positions are also silk-
screened onto the board - so you’ve got no
excuses for getting it wrong!

The fine track used on the PCB (12.5
thou), together with the need for a plated
through hole board means that we have
not published the artwork for the PCB.
Readers are strongly advised to use the
R&EW ‘Project Pack’ board, any other
method of construction is not recommend-
ed, and will probably lead to frustration
and failure. The original prototype was
wire wrapped on a piece of perf board (see
last month’s illustration), and the fact
that it worked ‘nearly’ first time is as
much a tribute to author’s lucky rabbit’s
foot as it is to scientific planning ind
execution.

The use of a plated through hole PCB
means that components need only be
soldered on the underside of the board.
The connection to the tracks on the top
surface has been made by the PCB
process.

Assembly

First locate and solder in place all the 1T
sockets. The R&EW kit contains sockets
for all IC’s and we recommend their use.
Next, the remaining ‘discrete’ components
may be fitted. When fitting the reset
switch, a small blob of glue between the
switch and the PCB provides an extra
degree of rigidity.

-

Take advantage of the fact that R&KEW
is able to leapfrog over all other
published designs with the ‘state of the
art’ in microcomputer boards:

This month Jonathan C Burchell looks
at the construction of the Z-8 board,
and the combined power supply unit
and cassette interface.

The EPROM programming supply
resistor, R31, becomes quite hot during
programming, and for this reason a high
wattage device is used. Make sure to
mount it slightly clear of the board so that
air can circulate freely around it.

When fitting the indirect edge con-
nector take special care to ensure that all
of the connector pins are well seated in the
board before beginning to solder them in.
Once the construction of the Z-8 board is
complete give it a thorough visual
inspection for missed and badly soldered
connections. Although the tracks are very
close the solder resist mask present on
both sides of the board should prevent
any bridging problems. Do not fit the IC’s
yet, place the board to one side and
construct and test the cassette interface.

PSU

The Z-8 card needs to be supplied with 5
volts at 800 mA, + 12 volts and —12 volts
at 20 mA, and 25 volts at 30 mA for
EPROM programming. The power supply
shown in Fig 4 provides these voltages. A
12—0—12V mains transformer is used to
provide plus and minus 15 VDC supplies,
which are then regulated to provide the 12
volt and § volt rails.

Resistor R1 is used as a voltage
dropper to provide some reduction in the
power dissipated in the regulator. NB The
regulator must be mounted on a heatsink.

The +25 volt supply is provided by
the voltage doubler network of C18, DI,
D2, Cl4 this generates about 35 volts,
which is then regulated by a 78L24

Photograph of Z-8 PCB.
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regulator. The output of this 24V
regulator is raised slightly by a diode
placed in the earth lead of the regulator
IC. The original unit used an LED as this
provided a convenient ‘*ON’’ indicator as
well.

Connections from the PSU to the Z-8
board are made via a 10 way 0.1”" molex
connector, two pins of which are cut away
to provide positive keying. Thus hopefully
preventing an expensive and embarrassing
accident.

The cassette interface is very simple,
and is only designed for low speed (110
baud) work. A later article will describe a
4800 baud interface based on manchester
encode/decode techniques.

Cassette interface

The interface is based around the versatile
Signetics NE567 phase locked. loop tone
decoder, which will accept an audio input
from 50 mV to 2 volts. Whenever a tone
of the same frequency as the VCO of the
567 is present at the input to the 567, the
output of the decoder will go LOW.

A digital “‘0”’ is recorded on the tape
as a burst of tone, a *‘1’’ as silence. On
playback, the 567 will alternatively detect
or not detect the tone. The system shows
moderate tolerance to noise dropouts and
the other failings that cheap cassette
recorders are prone to exhibit. Speed
tolerance is provided by the ability of the
phase locked loop to track an input signal
within 15% of the nominal centre
frequency of it’'s VCO; further tolerance
to speed variations is provided by the use
of a UART to generate and decode the
data stream.

The recording tone is generated by the
567 VCO, the square wave present on pin
5 is shaped via R3, C26 and R2, C23. The
shaped waveform is passed to the audio
input of a cassette tape recorder. This
tone is turned on and off by Q1, which is
controlled by the data stream from the
Z-8 card.

construction and testing of the
PSU and cassette interface
Construction should take place by
following the overlay diagram of Fig 6,
which details the component layout. Do
not forget to fit the LED, or the 25 volt
supply will not work correctly.

Take care when working on the PSU.
Live mains are present around the
transformer. We want to retain all our
readers!

RADIO & ELECTRONICS WORLD
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Figure 1: Z-8 Board component overlay.

The PSU should be built into a vero-
case as shown, as this gives further
protection from accidental encounters
with 240V AC. Remember to drill some
holes into the box lid to provide adequate
ventilation, and to terminate the mains
lead securely at some point, to prevent the
possibility of lead fracture or damage
from stress on the power cord.

When constructed ard checked care-
fully, the unit should be connectedto the
mains and turned on. Test the voltages on
the Molex pin connector for correct value
and polarity. When checking a PSU, it is
wise to load the output with a resistor
when monitoring the voltage, which will
help to detect a number of problems
which can be hidden under no-load
conditions.

Assuming all is well, the cassette
interface may be tested. Connect a DIN
lead from the socket on the board to your
cassette recorder, and turn the PSU on.
Record for about 10 seconds. On play-
back a tone around 3 kHz should be
heard. If the output of the 567 (pin 8) is
monitored it should be high most of the
time, going low whenever the tone is
present. Altering the volume control when
the tone is present will cause the output of
the 567 to fluctuate. The volume control
should be set half way between the point
at which the output of the 567 goes low,
and stays low, and maximum volume of
the tape recorder.

Insert an unconnected jack plug into
the ear, or the auxiliary speaker socket of
the tape recorder in order to mute the
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Z-8 BOARD PARTS LIST C3,4 22pF plate
Resistors C6,9,10,11,12,13 22uF 16V tant
RN 4Kk7 x 8 SIL resistor Cla 4.7uF 35V tant
R1,2,3,4,15,17, Semiconductors
18,20,24,25,27, I1C1 78671
30 4k7, 0.25W 1C2,10 74LS125
RS,6,7,8,9,10, 1C3,4 26132-6
1,12 equals RN] 1C5 74LS373
R13,25,29 47k, 0.25W IC6 2732 EPROM
R14 100k, 0.25W 1C7,9 74LS138
R16 330, 0.25W 1C8 8255
R19 1k, 0.25W QlL,3,4 BC237
R21,23,26 470, 0.25W Q2,5 BC307
R22 180, 0.25W D1,24 IN4148
R28 27k, 0.25W D3 6V8 zener
R31 330, 2.5W Miscellaneous
Capacitors XTALI 7.3728 MHz
C1,2,5,15,16, RLI 5V reed relay DIL
17,18,19,20,21, LEDI red LED
22,23,24,25,26 PBI Reset switch
27,28,29 0.1u mono SWI 4 way DIP
Figure 2: Z-8 Board parts list.
PINNO. ROWA ROWC 18 R/W P2
1 GND GND 19 AS P2,
2 GND GND 20 P3g P24
3 -12 +12 21 P2,
4 -12 +12 22 Aq/04 P2,
5 AUX SER IN 23 Ay/Dy P2,
6 TTL SER IN 24 A;/D; P35
7 25 AglDg  P3,
8 Ay TTL SER OUT 26 Ag/Dg  Ag
9 A3 AUX SER OUT 27 Ao Ag
10 As Aqa 28 A1 A,/D,
1 RS232 OUT RS232 IN 29 425V A4/D,
12 30 +25V  A,/D,
13 31 +5V +5V
14 P3g 32 +5V +5V
15 P3,
16 RESET P2, PIN ASSIGNMENTS FOR 64 WAY
17 DS P2g INDIRECT EDGE CONNECTOR

Figure 3: Z-8 Board connector identification.

13



Z-8 PROGRAM DEVELOPMENT BOARD
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78124
A W) l i
10004 F | INGOOT | | |
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01 14 >
IN4001 Sl:oo.,F IZL’EB, Tao .llfgguﬁ
15u F
: ov
v
7805
-;““-;I‘-‘ J. LICJ Lr l l +5 vV
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EWATT | 1 a ¢
'r:n '|'c12 Tcs 'l'cu "?:22
10uF 0.14F 0.14F [100uF [200uF
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0 [{] l J- LIC2_1 ‘L J- +12 v
THS ]7:10 T:16 'rﬂ
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N ¢ : ' : : ov
T
. | i
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el i | | =127
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Figure 4: Z-8 PSU and cassette interface circuit diagram.
r*5 Y COMPONENTS LIST
for Z-8 PSU & cassette interface
104F Resistors
e % R1 4.7k SW
= R7 R2,R3,R6 4.7k 0.25W
a R4 22k 0.25W
0.1uF RS 47k 0.25W
3 8 > DATA OUTY R7 1k 0.35W
CcASSETTE IN &1 == 0.047,F Capacitors
Tczs 4K7 a7 0.047uF
5 ;-;‘ ..Rv..";‘ JGZ'TA -% Cl1,2,3.4,5,6,
22K l:ma l:wa CASSETTE OUT 7,8,9,10,12,
NES67 R4 26 23 13,29 0.1uF 50V Disc
" Cs,6 35V 4700uF
2 7 1 & = Cl1 10uF 35V
J_ Ic'z7 C14,15,16,17,21 100uF 25V
68nF 8 C18 1000uF 25V
Icao - C19 1000uF 63V
e =0.1uF C20 15uF 16V
- = c29 C22 200uF 16V
< C23,26 3n3 plate
C24 0.047 polyester
C25 InF plate
DATA IN C27 0.01uF 50V Disc
C28 0.047uF Disc
C30 68nF polyester
C31 0.1uF polyester
C32 10uF 16V tant.
IC1 7912
IC2 7812
. . IC3 7805
P 6 IC4 NES67
Photograph of Z-8 ICS 78L21
PSU and cassette Q1 BC237
: BR1 6A 200V
Interface. LEDI Red LED
T1 PCB mounting type
P1212 12VA 12-0-12
D1, D2 IN4001
10 way molex plug and socket
S way DIN socket Figure 7.
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Figure 6: Z-8 PSU and cassette interface component overlay. r
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Z-8 PROCGRAM DEVELOPMENT BOARD

TERMINAL SPEED SETTING __:}__
SWITCH 1 2 3 4 BAUD RATE —:_
OFF OFF X ON 110 R1 - R4
ON ON X ON 150
OFF | OFF| x | OFF | 300
ON OFF X OFF 1200 D
ON OFF X ON 2400
OFF ON X OFF 4800 e o
OFF ON X ON 9600 ﬁ Q Q
SW1
ON ON X OFF 19200
1 2 3 4 |OFF
X = DON’'T CARE 2400 BAUD
Figure 9: Z-8 Board terminal speed settings.
FIRST MACHINE CYCLE
I I
se [ L L LI L I L I
____ /TiOL0 LOW FOR 18 CLOCK |
RESET\_____| PERIODS (MINIMUM)
A\ S n__/
s i \ / \ Y
AW Il ~ FIRST INSTRUCTION
FETCH
Figure 10: Z-8 Reset timing diagram.
e
| DB25
=13 e FERMINAL
c A
cl I fe
i 12v
Al +12V
—t
c2 GND
| -—s
c4 GND
—e
Ad +25V
cs 5V
L]
ce NC
2-8 BOARD . ez
NC
cn DATA OUT
Al DATA IN
A29
c2 | I DIN/DIN
A32
CASSETTE

Figure 11: Z-8 Board, PSU and terminal interconnections.
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loudspeaker, and prevent premature deaf-
ness. Next record the tone again, but
whilst the recorder is running, connect
and disconnect the far end of R7 to plus §
volts a few times. On playback, tone and
no-tone bursts should be present, the 567
output going high during the no-fone, and
low during the tone periods.

Those of you with access to oscillo-
scopes and test generators should know
how to apply them to this test procedure
without additional prompting.

Putting it all together

Having made a working PSU and Cassette
interface, it is now time to check out the
operation of the Z-8 board. RESIST the
temptation to simply connect it all up and
see if it works. Any mistake is certain to
be expensive, and difficult to rectify. If
you follow the procedure outlined below,
any errors should be detected before
damage results.

Making up the cable from the PSU
and cassette interface to the Z-8
development board ‘indirect’ edge
connector socket. The connections on the
socket should be sleeved to prevent poss-
ible short circuits. Also connect up the
RS232 terminal you are going to use to the
edge connector. Figs 3 & 10 should be
consulted.

Fresh Underwear Time begins
here:

Connect up the power supply and Z-8
board. Do not {it any of the ICs into the
Z-8 board. Do not connect the terminal.
Turn the power supply on with a meter
connected across the + 5V rail. Check this
comes up to voltage and stays there.
Repeat this procedure with the other
power supplies. Check the 5V power
supply at each IC socket also check that
+ 12 volts is present at the far end of R17,
—12V at the far end of R18 and +25V at
the junction of Q5 and R30. Check with
the multimeter that the terminal data 1/0
lines are connected at the correct points
on the edge connector. It is particularly
important to take care here, as the RS232
signals are of much greater amplitude
than the TTL signals on the rest of the
edge connector and will almost certainly
harm one or more of the ICs. (The voice
of experience.)

Turn off, and connect a terminal.
Switch the power back on with the
terminal in full duplex mode, and a wire
link bridging pins 2 to 6 of IC10. Any
characters typed at the keyboard should
appear on the screen. This confirms
correct operation of the RS232 driver and
receiver circuitry.

Turn off.

Fit all the TTL ICs and IC1. Set the
correct baud rate onto the dip switches.
Switch the power back on, and if all is OK
the following message should appear on

RADIO & ELECTRONICS WORLD
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the terminal.

26! at 65022

This is an error message from BASIC
saying that it cannot find either RAM or a
programme to run. The colon is the
BASIC prompt. Without RAM the
BASIC will only execute commands
entered in the immediate mode; for
instance typing:
:PRINT “‘HI”’ (cr)
(cr means carriage return)
..should cause the word ‘HI’ to be printed
on the terminal. If an error message did
not appear on the terminal, press the reset
switch PBl. If nothing happens then
check the baud rate switch settings. These
switches are only read when the system is
reset, so press PBl every time they are
altered. Incorrect characters on the screen
is a sign of mismatched baud rates. Check
for crystal activity at pins 2 and 3 of ICI.
Check that pin 6 of IC1 goes high each
time PBI is passed. If not, check gut the
reset circuitry. Further clues as Jo the
correct operation of the Z-8671 are given
in the reset timing diagram of Fig /0.
When debugging any logic based
system, check all signal lines. Any lines
stuck permanently high or low can easily
be spotted. If a signal line is changing, but
not between a true high (greater than 3.4
volts) and low (less than 0.8 volts) suspect
that two outputs may be shorted together.
Once you have the board working,
switch off again and plug in the two RAM
chips, IC4 and IC3. The Z-8 will work
with either one present, but to enable full
development to take place both must be
used. When using just one, it is not
necessary to change any on board links or
switches as the Z-8671 automatically
‘measures” and locates RAM on ‘power-

up’.

Getting going
On switching on the : prompt, without
any message should appear.

Type at the terminal:

:PRINTHEX (A8)
1000

An answer of 1000 should appear,
assuming both chips are used. This is a
pointer to the first memory location of
IC3 and the first location which will be
used by BASIC.

Now type...
:PRINTHEX (Al2)
2F77

This is the top of the GOSUB stack, and is
of course located in 1C4.

The utility EPROM and the 8255 may
now be plugged in. There will be more
information on the utilities next month.
Meantime however, full documentation is
included with the kit or built units. Note
that all ICs on the Z-8 board point the
same way, except for EPROMs in the
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ADDRESS CONTENTS
(hex)

yYFl - yyFF Unused.

yy68 - yyFO Input line buffer, used for editing
in immediate mode and user response
to IN or INPUT request in run mode.

Yy56 - yy67 Unused.

YyS4 - yy5S Storage for variable 2.

yy52 - yyS53 Storage for variable Y.

yy22 - yy2l Storage for variable A.

yy20 Base of GOSUB stack. Stack grows
down to lower memory addresses, and
may extend until it reaches the top
of the user's Basic/Debug program.

Table 1: Storage Location in the Top Page of RAM.

ADDRESS CONTENTS DESCRIPTION
(hex) (hex)

ROE-OF => yy68 to yyFoO Next value to be used from

(R14-R15) line. buffer. INPUT command
resets to the beginning of the
buffer; IN uses all values in
the buffer before resetting.

ROC-0D => yy68 to yyFoO Last character entered in line

(R12-~R13) buffer. Backspace subtracts
one from this pointer; escape
resets it to the beginning of
the buffer. R12 is the page
number for variables and the
input buffer.

ROA-0B => Yy20 Top of user memory, high

(R10-R11) boundary of GOSUB stack.
Initially set to yy20 of high
page of RAM.

R0O6-07 => moves down Low boundary and top of GOSUB

from yy20 stack.
R04-05 => moves up High boundary of user program
from xx00 plus stack reserve.

R08-09 => xx00 Bottom of user memory; first

line of user program.

Table 2: Z--8 BASIC Memory and Pointers.

EPROM programming socket. These
must be placed the opposite way round.
You may now proceed to familiarize
yourselves with Z-8 BASIC. Next month
we will look a the facilities of the
UTILITY EPROM, and’ Z-8
programming in general. If you have
made the R&EW kit, using the sockets
provided and you cannot get it going, then
the R&EW lab will try and fix it. The cost
will be £20 plus parts if necessary. We
cannot extend this offer to Kkits
constructed without sockets or using
anything but the genuine PTH board.

Next month

Utilities and programming techniques are
covered, and we invite readers to enter our
‘win a Z-8 system’ applications ideas
competition. (J R & EW

: Your Reactions......... Circle No. :
| Excellent - will make one 160 [}
I interesting - might make one 161 |
= Seen Better 162 :
| Comments 163 1



. Your one-stop shopping centre for complete equipment from ‘Trio’ and
atronlcs ‘Philips’, accessories from ‘Jaybeam’ and ‘Microwave Modules’, components,
kits and the 'Video Genie’ Microcomputer system.

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

video genie system

Advanced features are:

R )

B e

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

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

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

of pre-recorded tapes.

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

4, 18k user RAM included, expandable to 48k.

5. Fully TRS 80 level Il sottware 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, a small system with big possibilities

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

9. The system uses the powerful Z80 processor.

Our Speciai Price only £344.00inc. VAT.

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

packages

New RTTY Terminal Unit

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

{Program for Computers

computers: CT600 price £121.90.

ABBAOVED)  Why not pay us a personal visit? CATRONICS are 300 years from Wallington Railway Station {London Bridge or Victoria).
m Frequent buses from Croydon and Sutton. Three large car parks within 100 yards. Hire purchase facillties avallable on &=
H
1y

pga¥n LJ equipment. Credit Cards accepted. Mail orders are normally deslt with on day of receipt. All our prices INCLUDE VAT

2,
=,
D

Catronic

Ltd., Dept. 241 Communications House, 20 Wallington Square, Wallingtorf, Surrey SM6 8RG

Tel- 01.669 6700. Shop/Showroom opan Mon to Fri 3am to 5 30pm. Closed tor lunch 12.45 to 1.45pm. Sat 3am to 12.45pm

293 for further details.

Sowter Transformers

With 40 years’ experience in the design and manufacture of several hundred thousand tranformers
we can supply

7 AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE

YOU NAME IT!

OUR RANGE INCLUDES:

Microphone transformers (all types), Microphone
Splitter/Combiner transformers, Input and Output
transformers, Direct Injection transtormers for Gui-
tars, Multi-Secondary output transformers, Bridging
transformers, Line transformers, Line transformers to
G.P.O. Isolating Test Specification, Tapped impedance
matching transformers, Gramophone Pickup transfor-
mers, Audio Mixing Desk transformers (all types),
Miniature transformers, Microminiature transformers
for PCB mounting, Experimental transformers, Ultra
low frequency transformers, Ultra linear and other
transformers for Transistor and Valve Amplifiers up to
500 watts, Inductive Loop transformers. Smoothing
Chokes, Filter, Inductors, Amplifier to 100 volt line
transformers (from a few watts up to 1,000 watts), 100
volt line transformers to speakers, Speaker matching

WE MAKE IT!

Telex: 987703 SOWTER

transformers (all powers), Column Loudspeaker trans-
formers up to 300 watts or more.

We can design for RECORDING QUALITY, STUDIO
QUALITY, HI-FI QUALITY OR P.A. QUALITY. OUR
PRICES ARE HIGHLY COMPETITIVE AND WE SUPPLY
LARGE OR SMALL QUANTITIES AND EVEN SINGLE
TRANSFORMERS. Many standard types are in stock
and normal despatch times are short and sensible.
OUR CLIENTS COVER A LARGE NUMBER OF BROAD-
CASTING AUTHORITIES, MIXING DESK MANUFAC-
TURERS, RECORDING STUDIOS, HI-FI ENTHU-
SIASTS, BAND GROUPS AND PUBLIC ADDRESS
FIRMS. Export is a speciality and we have overseas
clients in the COMMONWEALTH, EEC, USA, MIDDLE
EAST, etc. Send for our questionnaire which, when
completed, enables us to post quotations by return.

E. A. Sowter Ltd.

Manufacturers and Designers

E. A. SOWTER LTD. (Established 1941}, Reg. No. England 303990
The Boat Yard, Cullingham Road, Ipswich IP1 2EG, Suffolk, P.O. Box 36, Ipswich IP1 2EL, England
Phone: 0473 52794 & 0473 219390

29 for further details
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R

sive range we have to offer,

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-

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.

(  + NEWPRODUCT +

MMS2

This advanced Morse Trainer contains all the facilities
of the MMS1 speech synthesised Morse Tutor together
with the additional feature of providing talkback of
morse keyed into the unit by the pupil.

PRICE: £155 inc VAT (P&P £2)

rTRANSVERTERS

Price P

0S.

inc VAT Rate
MMT28/144: 2m down to 10m £99 B
MMT70/28: 10m up to 4m £115 B
MMT70/144; 2m down to 4m £115 B
MMT144/28: 10m up to 2m £99 B
MMT432/28-S:  10m up to 70cm with satellite shift £149 B
MMT432/144-R: 2m up to 70cm with repeater shift £184 B
MMT1296/144: 2m up to 23cm £184 B

_J

Price Post\
inc VAT Rate

(CONVERTERS

MMC28/144. 10m up to 2m £27.90 A
MMC50/28: 6m down to 10m £27.90 A
MMC70/28: 4m down to 10m £27.90 A
MMC70/28LO:  4m down to 10m/LO output £29.90 A
MMC144/28: 2m down to 10m £27.90 A
MMC144/281.0: 2m down to 10m/LO output £29.90 A
MMC432/28-S:  700m down to 10m £34.90 A
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 £27.90 A
MMC1296/28: 23cm down to 10M £32.20 A
MMK1296/144: 23cm down to 2m £59.80 B
MMK1691/137-51631MHz weather satellite converter £115 B

NOTE: Aletter of authority must be obtained from the Home Office before using the MMK J
1691/137-5

FULL DATA ON\
EACH OF THE
ABOVE PRODUCTS
IS AVAILABLE

UPON REQUESTJ

~

(*NEW PRODUCT*
1690MHz WEATHER
SATELLITE CONVERTER
MMK1691/137-5

This convarter is intended for reception of
the METEOSAT weather satellite and other
satellites operating in the 1690-1710 band.

\ PRICE £115.00 {p + p £2.00)
- + NEW PRODUCT #
MM1000

ASCIl to MORSE CONVERTER
With 50 character memory and keyboard input buffer.

PRICE inc VAT: £59 (P&P £0.80)

THE :
ENTIRE
RANGE

NEW PRODUCT « h
MML1296/10

1296MHz 10 Watt solid state linear power amplifier.
Suitable for use with our MMT1296/144 transverter.

INTRODUCTORY PRICE: £199 in VAT

(P&P £2.00) )
(1 Price Post
LINEAR AMPLIFIERS inc VAT Rate
MML28/100-S:  10m 100 watt/switchable preamp £129.95 C
MML70/40: 4m 40 watt/preamp £77 B
MML70/100-S:  4m 100 watt/switchable preamp £129.95 ©
MML144/25: 2m 25 watt/preamp £59 B
MML144/40: 2m 40 watt/preamp £77 B
MML144/100-S: 2m 100 watt/switchabie preamp £129.95 C
MML432/20: 70cm 20 watt/preamp €7 B
MML432/50: 70cm 50 watt/preamp £99 [
MMLA4A32/100:  70cm 100 watt £228.65 D
\ MML1296/10:  23cm 10 watt £199 B _J

(MICROPROCESSOR PRODUCTS

SPEED RANGE: 12-30 wpm in2 wpm increments
kOR WITH KEYBOARD £89 (P&P £2.75) J

MM2000: RTTY to TV converter £169 B
MM4000: RTTY transceiver £269 B
MMJ4000KB: RTTY transceiver + keyboard £299 D
MMSH: Speech synthesised morse tutor £115 B
MMS2: Advanced morse trainer £155 B
MM1000: ASCIl to morse converter £59 A
MM1000KB:  ASCIl to morse converter + keyboard £89 cJ

RECEIVE PREAMPLIFIERS ocVar

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 J
VA R I O U S Pvice Post
inc VAT Rate
MMDO050/600: S500MHz frequency counter £69 A
MMDB00P: 600MHz + 10 prescaler £23 A
MMDPY: Frequency counter probe £11.50 A
MMF144: 2m bandpass filter £9.90 A
MMF432: 70cm bandpass filter £9.90 A
MMV1296: 70cm to 23cm varactor tripler £34.50 A
MMS384: 384MH: frequency source £27.60 A
\MMR15/10: 15dB 10 watt attenuator £9.90 A

(POSTAGE

The above prices include VAT but not postage. Please add postage to the
above at the following rates:
UNITS 'C'=£2.75

\

UNITS ‘B’ =£2.00

UNITS ‘A’ =£0.80
s UNITS ‘D’ =£3.50

\.

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

Telephone: 051-523 4011
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

MICROWAVE MODULES

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND

HOURS:
MONDAY-FRIDAY

Telex: 628608 MICRO G 9-12.30, 1-6.00

297 for further details
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M40OFM CB rig from DNT.

Fresh from the shelves of H Lexton, we see if this Hong Kong-made CB rig matches the high
standards set by the Jap-made gear.

oFF MaX
AL UPHONE VOLUME

The circuit - first the PLL.

The best place to start is where the
frequencies are generated. The MC145106
is not the most modern of solutions
-indeed it was virtually abandoned by CB
manufacturers for the US market 4 years
ago with the advent of the 7120 and 7130
devices from Sanyo. Nevertheless, the
device in the set we saw bore the time code
‘8132, which would indicate 1981, week
32 manufacture.

In view of the possible stranglehold
that Sanyo hold on the production of CB
(thanks to their near monopoly supply of
the 7137), perhaps this isn’t such a bad
move. The ‘usual’ application is shown in
Fig 3. Being essentially a low speed CMOS

was that 10-4, or 4-10?

DNT, LCL and several other names adorn
the front panel of this quite neatly
conceived CB radio. The original
company behind the brand is in fact a
West German manufacturer who found
the low costs of Hong Kong a temptation
that could not be matched even by the
ruthless efficiency of the Fatherland’s
industrial machine.

The other popular CB rig from the last
outpost of the British Empire comes in
under the Binatone brand - and our first
encounter with an example of one of those
shockers is largely unprintable. The DNT
rig is neatly presented in a tidy box - the
panel is subdued and functional, although
the doubts raised by the presence of the
RF gain control were to some extent justi-
fied - as we shall see.

Opening up the rig and peering inside
(PHOTO) revealed the usual Hong Kong
assembly techniques. They take a shot-
gun, fill it with components, and fire it at
the PCB before flow soldering. Damn
cunning, these Chinese.

Euro influence.
The DNT shows distinct signs of its
European origins. The 5 pin DIN plug on
the microphone is a bit of a giveaway -
and the fact that there is no trace of
chrome on the front panel is a blessed
relief from most of the rest of the market.
The block diagram and circuit (Fig /
and 2) do not include as much oriental
influence as most rigs - and this is one of
the few UK spec transceivers that does not
use the Sanyo LC7137 PLL (featured in
the January Databrief). Instead, a
standard Motorola PLL synthesiser
device is used in conjunction with a few
crystals to provide the prescribed mixture.
The LM383 in the audio stage is
National Semiconductor’s answer to the
TDA2002 (a very Euro device) - and a
3N201 is certainly not found in many
oriental designs.

20
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Figure 1: Block diagram of the M40FM.
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Figure 2: Full circuit diagram of the M40FM.

device, the MC145106 operates to only
4-5 MHz and must be used in a mixer
configuration.

Prescaling is hardly ever found in this
type of equipment, with mixing being the
favourite means of achieving the necessary
output frequency. The 9 stage binary
programmable counter has maximum
count of 511 (1 less than you might

MARCH 1982

expect) - so with a reference frequency of
5 kHz (as determined by the 10.24 MHz
crystal used), the 10 kHz UK channel
spacing can be achieved.

In order to provide enough scope for
linear narrow band FM, the synthesiser is
programmed to generate 13.800625 MHz
(half  channel 1 frequency  on
27.60125 MHz), and it does this by mixing

the VCO in Q8 with 11.68061MHz from a
crystal oscillator : result 2.120025 MHz.
In view of the limited range of ‘N’
counter, it must be assumed that this
corresponds to a division of 434 - with
channel 30 on 27.90125 producing a
2.270025 MHz mixing product, division
ratio 454.

If you work these out in reverse, the

21



MA4OFM CB rig from DNT.
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Figure 3: MC145106 application circuit.

results are not perfect to the nearest Hz,
so it must be assumed that the crystals are
trimmed onto the exact channel.

The receiver does the same trick,
except allowing for a 10.695 kHz IF
offset, with oscillator injection of the LF
side. The synthesiser thinks it’s looking at
the range 1.68-1.88 MHz (10 kHz steps
this time, although still with the 5 kHz
reference).

Next the receiver.

The receiver is a strange thing. A
delightfully sensitive stage is followed by a
bipolar mixer of really quite indescribably
bad performance. How this came about,
heaven only knows. The rest of the
receiver is excellent, showing off the
advantages of true noise muting in a
purpose made device. There is little RF
selectivity in this design - in view of the
tendency of the mixer to overload, the
more the better, perhaps.

Roofing selectivity is provided by CF1
(a ceramic filter) - and then the MC3357
takes over and does a very thorough job
of the second conversion, limiting and
detection. The main channel selectivity is
provided by a pair of Murata CFU455G
filters - with a nominal bandwidth of
8 kHz (typically 10 kHz) these might be
just a shade on the wide side in view of
their shape factors. However, the extra
bandwidth helped reception of those
naughty folk who had obviously found
the deviation preset inside their rigs, and
given it a tweak to sound louder.

Signal metering is provided by taking
some signal from the IF pre-stage (Q3)
and rectifying it. Not the greatest of meter
dynamic ranges, since no AGC or log
detection is used - see the results table for
the number. The squelch output (pin 14)
clamps the volume control to ground, and

22

this is supplemented by the effect of the
scan control on pin 14, which turns on
Q10 when the mute is shut to light the
‘channel free’ lamp. This may seem rather
obvious at first - but in sets where Secall
or sub audio signalling is used (and there’s
plenty of room in this case for another
PCB), it is necessary to establish that the
channel is unoccupied before calling.
Indeed, the ‘channel free’ signal may be
used to inhibit transmission.

However, when Q10 is turned on D8
acts as an effective audio shunt to ground
via C46. Belt and braces muting ensues.
The audio output is loud and quite
adequate.

Then the transmitter.

Staightforward stuff here. Q23 acts as a
doubler amplifier, with L16 and L17
providing a bandpass filter to keep out the
(approx) 13.4 MHz. The remaining stages
amplify to 4 W output - although there is
an interesting piece in the 10dB
attenuated output. This is achieved by
sniffing signal through C125, rectifying it
and applying it to an ALC circuit whose
level is set by R136. This voltage is also
used to drive the output ‘meter’ circuit via
R98. The ALC is applied to the base of
Q21, and simply bypassed when 4 W is
required.

The output is applied to an antenna
relay (not quite sure why they bother at
this low power level) via a low pass filter
which is beginning to look familiar in all
UK spec rigs.

Pre-emphasis isn’t obvious in the
audio stages - although C76/R82 might
arguably pass as some form of treble
enhancement. The clipping stage uses D12
and D13 in a conventional diode limiter,
and resulting splatter is mopped up by the
low pass filter formed on Q17.

Results.

Well, the receiver works very nicely when
the going is not too awkward, but it
blocks horribly at the first sign of strong
signals, and shows some rather indifferent
3rd order IMD behaviour. (See results
Table I). On-the-air tests show the device
to behave well otherwise.

The mixer should be rcadily modified
with a FET or a MOSFET by a keen radio
enthusiast, since the rest of the receiver is
one of the better conceived ideas we have
seen. Certainly the muting works effec-
tively in the midst of the miscellaneous
junk cluttering the UK CB allocation.

The transmitter audio is not particu-
larly crisp (a lack of correct]y defined pre-
emphasis) - but apart from that, there are
no particularly bad habits to report, and
on the whole, the rig is simple and
effecient in operation.

The results of our various tests are
tabulated in Table 1.

R&EW Test Results

MUS CH1 CH40
Dx 0.16 uv 0.16 uv
Local 0.5uV 0.5 uVv
S9 on meter
Dx 0.6 uv
Local 6.0 uv
Adjacent Channel 48 dB
IMD 36 dB
Blocking 79 dB
Spurious
50 dB 27.97 MHz Tests
rejection 27.84 MHz  carried
27.73 MHz out on
27.56 MHz Channel
60 dB 27.66 MHz 19
27.62 MHz
27.90 MHz
27.92 MHz
28.00 MHz

Note: ‘Birdie’ on CH2 at equivalent level of
0.2 uv

TX 0/P CH40 CHI1
35 W 34 W
All spurious 80 dB

Deviation +/— 1.6 kHz
Supply Voltage 13.2 V

Table 1: R&EW test results.

Conclusions.
A sound basic rig - once the receiver mixer
is swapped for something like a 3SK88/
3SK45 etc. It is relatively easy to ‘get at’ -
and you might like to note that the use of
MC145106 PLL device allows a much
easier modification to the 10 m amateur
band than most other rigs with the
LC7137.

BR&EW
: Your Reactions......... Circle No. :
| Immediately Applicable 286 |
| Useful & Informative. 287 |
: Not Applicable 288 :
{ Comments 289 |
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Having trouble containing yourself?
Then why not
BOX CLEVER
with one of our
STANDARD or CUSTOMISED

BIMENCLOSURES
[

Instrument Cases
Small ABS Desk Consoles
Low Profile Keyboard Consoles
Easy Access Hinged Lid Consoles
Diecast and ABS Multi-Purpose Boxes
All Metal or Genuine Wood Panelled Consoles

BIMCASES
BIMBOXES

BIMCONSOLES

FOR PROFESSIONAL QUALITY
AT REALISTIC PRICES

BOSS

INDUSTRIAL  MOULDINGS LTD

James Carter Road, Mildenhall, Suffolk IP28 7DE
Telephone Mildenhall (0638) 716101 Telex 818758

A CAREER IN RADIO

Start training fodsy and .make sure you are qualified to take
advantage of the many opportunities open to the trained person. ICS
can further your technical knowledge and provide the specialist
training 80 essential to success.

ICS, the world’s most experienced home ‘study coliege, has helped
thousands of ambitious men to move up into higher paid jobs — they
can do the same for you.

Fill in the coupon below and find out howt

There is a wide range of courses to choose from, including:

CITY & GUILDS CERTIFICATES TECHNICAL TRAINING
Telecommunications Technicians’ ICS offer 8 wide choice of non-exam
Radio TV Electronics Technicians’ courses designed to equip you for @
Electrical Instailations Technicians’ better job in your particular branch of
Electrical Instaliation Work electronics, including:

Redio Amateurs’ Electronic Engineering & Maintenance

MPT Radio Communicstions Cert Computer Engineering/Programming
EXAMINATION STUDENTS - Radio, TV & Kudio Engineering
GUARANTEED COACHING & Servicing

Electrical Engineering installstions

UNTIL SUCCESSFUL & Contracting

. COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn ali the
techniques you need to service Colour and Mono TV sets through new home
study course approved by leading manufacturer,

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS
T T T rIrrrrrrirrr!
I faminterestedin . . . . . ... ... ... ... ....... ... .

. ................. Occupation . ... ....... l
. Accrodited To l
by CACC  International Correspondence Schools
Member of Dept.278S Intertext House, LONDON
l ABCC SWB8 4UJ or phone 01-622 9911 (anytime) l

299 for further details

109 for further details
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Happy Memories

Part type 1 off 2599 100 up
4116 200ns .95 .85 .65
4116 250ns .90 .80 .60
2114 200ns Low power 1.20 1.10 .95
2114 450ns Low power 1.10 1.00 .85
4118 250ns 3.25 2.95 2.65
6116 150ns CMOS 5.95 5.45 4.65
2708 450ns 1.95 1.85 1.65
2716 450ns 5 volt 2.25 2.15 1.95
2716 450ns three rail 6.40 6.00 4.95
2732 450ns Intel type 4.25 3.95

3.35
2332 450ns Texas type 4.95 4.70 4.20

Z80A-CPU £4.75 Z80A-P10 £4.25 Z80A-CTC £4.25
Low profile IC sockets: Pins 8 pp, 14 10p, 16 11p 18 14p.
20 15p 22 18p, 24 19p, 28 25p, 40 33p

Soft-secotred floppy discs per 10 in plastic library case:
5inch SSD £17.00 5 inch SSDD £19.26 5 inch DSDD £21.00
8 inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50

74LS series TTL, large stocks at low prices with DIY discounts

starting at a mix of just 25 pieces. Write or phone for list.

Please add 30p post & packing to orders under £15 and VAT to
total.

Access & Barclaycard welcome  24hr service on (054 422) 618
Government & Educational orders welcome, £15 minimum
Trade accounts operated, phone or write for details
Prices are still tending to drop, phone for a quote before you
buy

Happy Memories (REW) Gladestry, Kington,
Herefordshire HR5 3NY Tel: (054 422) 618 or 628

110 for further details
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PRINTED CIRCUIT BOARDS FOR

flhere are A

Irunsformers
| and...

ﬂkbrake
Transformers

R&EW PROJECTS.
Issue Project Material Price
October d_'.
2mt Converter D/S Fibre Glass £4.37 @B
27MHz Deviation P
Meter Fibre Glass £2.99 o=
LS100 Fibre Glass £328 B
Watervole SRBP £287 «E&B
L]
November 2
UHF Converter D/S Fibre Glass £4.37 =
PA105 Fibre Glass £3.28
December
DFCM 01 D/S Fibre Glass £4.54
DFCM 02 D/S Fibre Glass £4.02
DFCM 03 Fibre Glass £3.28
DFCM 04 Fibre Glass £3.05
Logic Probe Fibre Glass £2.13
2mt Power Amp D/S Fibre Glass £4.54
January
UHF — 2mt
Converter D/S Fibre Glass £4.43
TV Pre-Amp D/S Fibre Glass £2.59
TV Pre-Amp PSU  Fibre Glass £2.13
February
TV Pattern Generator
D/S Fibre Glass £4.02
TV Antenna Selector
D/S Fibre Glass £4.52
(TV Antenna Selector PSU as Jan.
TV Pre-Amp PSU).
March
23cm Converter D/S Fibre Glass £4.83
Converter PSU Fibre Glass £2.99
70cm Pre-Amp Fibre Glass £2.41
MC1451561 D/S Fibre Glass £3.91

(CNONONONORORONONONORONCRC,

All Prices include VAT.
Postage & Packing 50p per order.

Please allow 21 days for delivery.

Send your orders to:
World of Radio & Electronics,
200, North Service Road,
Brentwood, Essex CM14 4SG

PROJECTBOARDS’

- e L

OEM — let Drake Transformers advise
you on a component specification and
design to solve that special problem. Pre-
production prototypes and development
undertaken as necessary.

Well known over a quarter century for
personal service and high- quality
products, Drake specialise in the design
and manutfacture of transformers and
other wound components for large and
small quantity production.

Expertise and service put DRAKE
TRANSFORMERS in a class of their own.

DRAKE TRANSFORMERS LIMITED

South Green Works Kennel Lane
Billericay Essex CM11 2SP

Telephone:: Billericay (02774) 51155

Telex - 99426 (prefix Drake)

\ =~

45 for further details
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R&EW DataBrief

A high speed CMOS synthesiser
development system.

General.

The MC145151 represents another example of
silicon gate CMOS at work. Motorola have
always been strong in RF and frequency
synthesis technology, so the versatility of this
family of devices owes much to experience.
Other members of the family contain dual
modulus prescalar controllers and serial data
latching. The MC145151 featured here is the
ideal ‘development’ tool for the hardware of
such systems.

Figure I details of the internal layout of this
device, which contains all the elements of a
complete synthesiser (bar the VCO), and Table
I covers the electrical characteristics - which
remain essentially the same for other family
members.

The reference oscillator is controlled with a
three bit code (Table 2) to suit a wide variety of
crystals and reference frequencies. The main
programmable counter inputs (logic ‘1’ when
high or OC due to internal pullups) can be
instructed (14 bit binary) to divide from 3 to
16383 - and transmit/receive offset of 856 is
added when pin 21 is low.

This can be used with 25 kHz channel
spacing and 21.4 MHz filtering in UHF trans-
ceivers - or with 12.5 kHz channel spacing and
10.7 MHz filtering for HF/VHF applications.
Alternatively the transmit and receive data may
be loaded separately. The output of the N
counter is available at pin 10 for use during
development - this is very useful during
development, since the actual division can be
checked against that predicted, or can be used
in another loop system entirely.

The phase detector outputs are shown in
Fig 2. Either the tristate or double-ended phase
detectors can be used with the filters of Fig 3.
Simple non-critical applications can start the
basic approach of Fig 3a & 3b - although when
the reference frequency becomes less than 1%
of the VCO frequency, Fig 3c is obligatory.
Much depends on the VCO, of course, and
readers are referred to ‘Design of Phase
Locked Loop Circuits’ by Howard Berlin
(R&EW Book Service) for all you need to know
about applying this form of phase detector.

Pin 28 pulses low when unlocked, and
remains ‘High® when the loop is locked.

RAO, RA1, RA2 (Pins 5, 6, and 7) —

These three inputs establish a code
defining one of eight possible divide
values for the total reference divider,
as defined by the table below:

Reference Address Total
Code Divide

RA2 RA1 RAO | Value

0 0 0 8

0 0 1 128

0 1 0 256

0 1 1 512

1 0 0 1024

1 0 1 2048

1 1 0 2410

1 1 1 8192

Table 2: The reference oscillator is
controlled by a 3-bit code.
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RA2
RA1 12 x B ROM Reterence Decoder
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Figure 1: Internal layout of the MC145151.

ELECTRICAL CHARACTERISTICS

]
{

1
NO

No!

te. NO through N13 1nputs and inputs

RAQ. RA1 and RA2 have pullup resistors
not show

l T °C T — ]
Characteristic Symboi| Vpp e o Units
Power Supply Voltage Range : VDD 3 9 | 2 - . - 9 Vac
Output Volitage 0 Lever 3 | 606 | - o |[oos | - [00® |
Vin = Vpp or 0 voL 5 005 [+] 005 - I 0056
H | 8 006 | | o o | - |0
+ — —— —— Ve
| ’ 3 2% - |2 R 295 | - 1
Vin = Oor Vpp Tieve [vow [ 5 | 49 | 498 5 49 | -
| 9 | 8% |8 | 9 {8es | -
Input Voitage O Levei I
Vo = 250105 | v 3 09 | 1% | 09 08
Vo = 450006 5 15 275 15 - 15
Vo = 850116 9 | 27 | 4 | 27 27 | veac
Vo = 0.50r 25 1 Lovel 3 TZIO [ - Jzeol e [ - T2w0] - i
Vo = 050045 v | 5 | 38 | as | 2m | - |3s | -
| Vo =150r85 | 9 |63 | - 63 | 4% | - | &3 -1 |
| Output Current Source | T
Vou = 2.7 3 |-o0m -036| -0866 - |-022| -
VOM = 4.6 on | g [-oes -051| -0 | - | -0
VCH = 85 | 9 | -13 -10 13 |- 07 mAdc
VoL = 03 Sink [ 3 Toa] 0% | oe | - [on[| -
VoL = 0.4 1oL 5 064 051 088 ] 0.38
| Vo_=05 )i ! 9 13 10 13 - jJort - |
nput Current Otner nputs | T 9_+ = +T }_ -5 i —?‘ *» 'I
tn.OSGn | ™ | 8 | - | sw | 5 | +10 | - | 48 | s
40.0Cn | 1 9 | | 28 ] [ 25 Tew0| - | 28
Other inputs | L+_ 9 | - | s03 | 2000001 | 200 [ - | 210
[ Input Capacitance ] € | 390 | T o T -1 6 T wo ] -1 o e
Quiput Capacitance [ Cow [ 39 | [ o 6 10 = [ pF
| — IS
Quiescent Current 3 800 200 | 800 [ 1600
oo | 5 1200 €0 1200 2400 | pAdc
| | o | 1600 . 400 | 1600 | 30 _1
Tnree-State Leakage Current Pogt | % | 9 | £01 [ - | +00001 [ 401 £30 | ahdc
NOTE: Tig = -40°C
Thgh = 85°C
SWITCHING CHARACTERISTICS (Ta = 26°C. Ct =50 pF)
Characteristic Symbol| Vpp | Min "r.g_‘ Max | Units |
3
Qutput Rise Time LN 5 50 100 ns
9 ) 80
3 e | 200
Qutput Fatl Time TTHL LY 50 100 ns
9 - 40 80
Output Puise Width 3 0 120 170
@R. oy with g in WHie) 5 50 100 150 ns
Phase with ty 9 20 0 | 12
input Rise ana Fali Times TLH ; . E s
OSCin. fin THL 9 . 2
3 40 )
Input Puls? Width W g » 2 ns
[ 9SCn. fin 3 | ® ] w | -
T 25°C T T
{ Charsctenstc I Symbol | Voo Vo Nax | Mo Typ Wiax W%U’h
I Operaung Frequency 1 | E) 17 27 4 12
SCin Input = SQ Wave VDD - VS5 frnan 5 B 55 a7 21 | MHz
]s » % ® B |
Input = Sin Wave 500 mV ptp |3 n FI 9
'max 9 . 3 \ 15 | MMz
{9 7 u 15 |
Operating Frequency I3 9 158 7|
fin hput= SQ Wave VDD - VS35 | ‘man 5 19 n 15 15 | MHz
L 9 3 52 % 2
Input = Sin Wave 500 mv po 3 0 15 7 6
oan | 8 18 N5 15 | MHz
3 | 21 N8 15

Table 1: Electrical characteristics of the MC145151.
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NOTE: The Pp output state is equal to
either Vppy or Vgg when-active. When not
active, the output is high impedance and
the voltage at that pin is determined by the
low pass filter capacitor.

Figure 2: Phase detector output waveforms.

DATABRIEF applications circuit
(Figure 4).

This PCB has been designed as a ‘synthetic
crystal’ for designers wanting to be able to
generate a crystal-accurate frequency ‘off the
shelf’ using just a few stock values: e.g.
10.695 MHz required - so use an 8.192 MHz
crystal and program RAO-RA2 all high (open

circuit). The ‘N’ counter is loaded with 10695: g —— §roon - _
(The technique is simple - write out a 14 bit R RT3 "“’8 or Ve o T ook Detect
line, and simply subtract the highest permiss- o (= % 2 & peas] ool
ible ‘bit’ from the required number: ~§ é I — vcus's'
1069581922503 : € # 1o g} o
oesn = = ]
2503-2048 =455 ‘I’ T Ave - '—“:)‘;‘ - »:‘?‘ - N1l —do————
etc. fuo [ BT D -~ :“m':'—"”—ﬁ P
Then set up the DIP switches (0 is ground) . - ¥+ Lo dan - Nty o] o]
on the PCB. The VCO and filter time constants . - — - 2Tl U= ——1 W
are calculated from standard formulae. 1 e o =y o
The circuit of Fig 4 covers approx 3-6 MHz = an i DN |
in 10 kHz steps, although the PCB can be Lo T [ - JEREe=T——
populated with the appropriate coil/capacitor/ A
crystal combinations to cover anything up to 40 Eoerd
or 50 MHz. Since no minimum frequency is |
specified, it must be assumed that the same L =D
board can be used to synthesise low frequency NL—3p
signals too - the VCO will not be able to range 2
very widely, but will be good enough to stabilize
a 19 kHz oscillator for example —_—t—
The ICL8038 can be used for wider ranging
applications, and we hope to report on these Heor v
soon.
Figure 4: MC145151 ‘synthetic crystal’ application circuit
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€3 3 O foftar
=i} : castoe = ::
e £
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33 X
<D E =1 ns
E ’ — N5
|~
By | =
0 — ae /] No
8 /‘ g o 33 % o |
= /) a
I ’ w ° I s 4

POyt & AAA—————0VCO

PDgy &——
" =

e
R I SR O—— ,,7%
vo—0 - oyo—o1 1
/Xekvco on = |/mekveo
wN = l XA N NCIRT + RZI

t = 1/2 wN IN/KgKycO! 4

R2CS + 1

Fis) = Fls) = —

RICS + 1

@R The value for CC should be such that the corner frequency of

172 wy (R2C + N/KgKyCo!)

SIRIC + R2CI + 1

NOTE" Sometimes R1 s spiit into two senes resistors each R1 .« 2. A capaoitor Ce s then placed from the midpoint 10 ground 10 further filter oy and

DEFINITIONS: N = Total Davision Ratio in feeaback 'oop
K, = Vpp/dw tor PDoyy
Ke = VpD/2x 101 ¢y and oR

2satyco
Ky GO =l
avVvco
for a typical design wN @ 28/10 f; (at phase detector input)
[

———o0 VCO

t =

Assummung gan A is very large, then:

R2CS + 1

Fis) = RICS

1

this network does not significantly atfect wiy.

Figure 3: Phase Locked Loop - Low Pass Filter

design.

Ave

Foll patterns and overlay of the doubile-sided PCB.
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COMING NEXT MONTH IN THE

| APRIL ceueor

THE BEST VALUE FOR MONEY
ELECTRONICS MAGAZINE AVAILABLE

GREAT PROJECTS, including:
| GAMMA RADIATION MONITOR

This small, modestly priced battery-powered unit gives

audio/visual readouts of low-level gamma and high-level beta

radiation. Analogue count indications (up to 1000/sec) are given on an inexpensive moving-coil meter,

and the instrument is housed in an attractive case. Designed in our own laboratory by the ubiquitous Roger
1 Ray, this is an absolute ‘must’ project for all serious experiments and would-be physicists.

MSF TIME-CODE RECEIVER/CLOCK

The ultimate timepiece! This microprocessor-controlled ‘clock’ is radio-linked to the atomic standard at the
National Physical Laboratory. It gives a continuous readout of time, day, date and month on a dot-matrix LCD
display, and its accuracy NEVER varies by more than one second (unless, of course, the World blows up, in which
case - who cares?).

KEY-PAD SECURITY LOCK

This incredibly inexpensive piece of state-of-the-art electronics will be hated by all housebreakers. The device
accept a four-decade code (of your own choice) that is punched in via a 10-button keypad, and incorporates an

anti-tamper feature. It can be used as a stand-alone security lock, or can be used to supplement your existing Yale §

or other latch.

| 2 METRE PRE—_AMP

Another high-performance pre-amp from the mystical workshop of our tame RF-wizard, ' 4
1§ Timothy Edwards. Need we say more? You know it must be good! ,,\_
=4 s\&i“& >
s
O LES
. &
PLUS: PRI
{ Software and programming information on our superb Z-8 COMPUTING s &«°i*°t“°§~\°¢\0$
| SYSTEM, with lots of ‘applications’ tips. ,&é"{o&%&é‘%&é >
O ST LES
CROICHINS
IR d L
plus oL CP'Q\ o \/Q’
& S & < -
REVIEWS OF 2 &8P
, Q}$0° X @é
The VIC20 Computer from Commodore B S &0 I
The VIC20 Expansion System from Arfon ’ 5° & @‘52\‘5\} @
A new FUNCTION GENERATOR from Levell OPCFEILLT e &
The C58 Transceiver from Standard ’ ‘\\o& Vs é& 4 \
7, 27
’
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The full range of Leader Test Equipment,
the first choice of engineers around the
world, is now available in the U.K.

Leader products, with a long history of
high reliability, back by a
1-year warranty, are engineered and built
to the most rigid standards, and
incorporate the latest technology. A
complete technical and service facility is
Ergvided in the U.K. by Thandar Electronic
t

OSCILLOSCOPES

4-50MHz Oscllloscopes with more performance and reliability for less
cost. The Leader range of oscilloscopes includes 14 models, single
and dual trace, for bench or field use. All models offer comprehensive
triggering controls, TTL compatible Z-AXIS modulation and
convenient colour-keyed front panel layout. Probes are included with
each model

LBO508A
OSCILLOSCOPE

*5" Dual trace

*DC-20 MHz bandwidth (vert amp)
*10mV Sensitivity

*Sweep mode: chop - ALT, CH1. CH2, X-Y

With 20MHz
bandwidth and 10mV
input sensitivity on a 5’
screen this universal

oscilloscope is suitable *Synchronisation: Auto, Norm, TV,
for a wide range of Int., Ext.
applications *Timebase Sweep Speeds: 0.5us/cm

200 ms/cm
*X5 Magnification (max speed 100ns/cm)

LBO 310A 4 MH:z
LBO 301
LBO 308A 20 MHz
LBO 510A 4 MHz
LBO 512A 10 MHz
LBO 513 10 MHz 5 mV/1 mV Single Trace
LBO 514 10 MHz 5 mV/1 mV Dual Trace

20 mV Single Trace g
.5
5
5
3
LBO 552A 10 MHz 20 mV Dual Trace g
5
.5
g5
6

10 mV Single Trace
2mV Dual Trace 3

20 mV Single Trace

10 mV Single Trace

Mains/Battery

Stereo Scope
LBO 506A 15 MHz 10 mV Dual Trace
LBO 507A 20 MHz 10 mV Single Trace

LBO 5158 30 MMz 5 mV Dual Trace 4. Sweep Delay
LBO 520A 35 MHz 5 mV Dual Trace 5

NEW

LBO 517 50 MHz 5 mV/1 mV Quad Trace Sweep Delay

Thandar Electronics L1d. reserve the right 1o alter prices and
specifications on Leader equipment without prior notice.

* pyyee seg B

RADIO/CB/TV TEST

CRT Testers - Pattern Generators - Signal Generators
Antenna Impedance Meters - RF Power Meters

C.B. Signal Generators - Stereo Signal Generators
Dip Meters - SWR/Wattmeters

LSG16 SIGNAL GENERATORS

A compact R F'\;enevalor ideally suited to checking
alignment of AM/FM and T.V. receivers
*Frequency Range 100 KHz ~ 100 MHZ
*Frequency accuracy * 1.5%

*Crystal Oscillator 1-15 MHz

*Modulation Internal 1kHz for A.M

*Output Voitage 0.1Vrms or higher to 100 MHz

GENERAL TEST

Funcuon Generators - Transistor Checkers - LCR Bridges
Power supplies * Miltivoltmeters - Curve Tracers - Home
Apphance Testers

LHM 80A H.V. METERED PROBE

*Input Impedance 20K 0 per volt
"Range 40K Volts
*Accuracy = 3% Full Scale

LDP 076 LOGIC PROBE

Fast servicing and analysis of digital circurts
*Imput Impedance > 10M 0

*Frequency Range DC to 50 MHz
*Mimmum Pulse Width 10nsec

AUDIO TEST

Audio Generators - Frequency Response Recorders
Audio Systems Analyzers - Wow & Flutter Meters
Speaker Analyzers - Audio Testers - Distortion
Meters - Attenuators

LFR5600A FREQUENCY
RESPONSE RECORDER

Designed to graphically record wow and flutter, drift
voltage. temperature and frequency response of
Audio equipment.

*Frequency Range 20 Hz - 30 KHz

*Variable chart speed

*Voltage range 0.1V, 10V = -
*Sweep Oscillator "Pilot Signal "Cartndge pen

*Metered. swept frequency input/output voltage

For full technical details together with
price list please contact

thandar

ELECTRONICS LTD
ELECTRONIC TEST & MEASUREMENT

London Road. St. lves
Huntingdon, Cambs PE17 4HJ
Tel: St Ives (0480) 64646 Telex 32250

249 for further details
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PLL FREQUENCY ———

SYNTHESIS Pt.3

Ian Campbell concludes his fascinating

‘PLL’ feature by delving into the secrets
of synthesiser interfacing and control.

In the first two parts of this series we looked at the operating
principles and detailed inticacies of Phase Locked Loop
frequency synthesisers. In the next few pages we conclude the
series by showing how the external world interfaces with the
synthesiser and tells it what frequency to operate at.

TELLING THE SYNTHESISER WHAT TO DO.

Just how one goes about telling the PLL chip of a synthesiser
what division ratio is required, so that the correct frequency is
obtained, depends on which family the PLL falls into.

There are two basic types of chip, one which accepts the
programming information in serial form (no confusion with
Cornflakes here please), and the other which has a parallel data
input.

PARALLEL DATA SYNTHESISERS.

A quick glance back to Fig 8 in part I (January issue) will reveal
that the programme input lines to the divide-by-N programmable
counter may be connected directly to BCD thumbwheel switches.
This method has been used in a few commercial 2 m band radios
including the ICOM IC2E recently reviewed in R&EW. It is not
commonly found, primarily because it does not look very nice
and it is clumsy.

A simple yet somewhat better approach is to use a rotary BCD
switch which is internally constructed in such a way that BCD
data appears on its outputs. These devices are manufactured by
companies Such as Alps and come in a variety of shapes, sizes and
descriptions.

MC146151
Ni3 Mz Nin %o Ny Ny -y~~r~f 'f'f-rnn
4008 4008
1,
Y [
= e B s inime BINARY COOED Commeon
P g I 'J‘,. i ' s AR I Y
| . !
| ]
. comuromimimmeare J s femy
Figure 19: Use of CMOS adders and a i —
binary switch to programme the MC145151, ,—' l—l
frequency range from our MCI145151 is  27.660 MHz to

27.99 MHz and the channel spacing is 10 kHz. This requires the
‘N’ counter to go from 2760 to 2799 with increments of one.
Examination of Fig 19 will reveal the method for accomplishing
this rather simple task.

The MSB (Most Significent Bits) of the basic division number,
2760, are presented to the MCI45151 and the LSB (Least
Significant Bits) are passed into two CMOS 4008 4-Bit full adders.
Also sent to the adders is a binary code from a 40-position binary
coded switch. The 4008’s add up the LSB of the 2760 and
whatever binary number is passed to them from the switch and
present that to the MCI145151. If channel indication is also

! PART OF MC148151

14-BIT =N COUNTER

§ [ ITIITTTTTT

TRANSMIT OFFSET ADDER

T

WRLLARAND

12 BIT BINARY COOED SWITCH ]

Figure 18: A Binary Coded switch-programmed PLL.

The Motorola MC145151 PLL chip requires binary coded
data on its fourteen input lines and may be programmed very
simply using such a switch as shown in Fig I8.

Binary coded switches which are commonly available have up
to 12 bits of information and 80 positions, coding from decimal 0
to 79. If this number is suitable for controlling the ‘N’ counter, all
is well but what happens if it is not? A common programming
example is where the division numbers required are incremented
by one, starting from a fixed number, €.g. imagine the required

MARCH 1982

required then the switch may have a second wafer programmed in
LED 7-segment code which will drive two LED displays directly.
See, it really is simple isn’t it?

SIMPLE SOLUTIONS.

Just as simple is the solution to the problem of channel or
frequency requirements which exceed the capacity of a switch. At
first this may seem impossible but a quick look at Fig 20a and all
will become clear.
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MC145151
MSB LSB
”” ”” BINARY CODE FOR
4008 4008 4008 4008 REQUIRED OFFSET
AU L
neseT o )
4029

I

| 4029 H4029 H4029
1 i

cuoen

OPTICAL READER

+
UP/DOWN LOGIC

Figure 20a: Binary programming without switches.

UP/DOWN

OPTICAL SWITCH

+ve

CLOCK

OPTICAL SWITCH

Figure 20b: Optical reader and up/down logic.

The 4008 adders can be used this time to add up the basic
division number (offset code) together with a binary number
produced by a set of CMOS 4029 up/down counters.

The clock and up/down instructions for the 4029’s can be
provided by a slotted disc which is rotated between two
optoswitches set just a little less than 180° apart. The pulses
produced by the optoswitches, when the disc is turned (see Fig
20b), are decoded for this task by as little as nine NAND gates,
four resistors and two capacitors.

Since there is no limit to the capacity of the system, except the
range of the 4029 counters, the binary numbers available can go
from 0 to 16383.

Now what happens if we have to cater for a lazy radio
operator who prefers'pressing buttons to twiddling knobs? Again
the answer is not difficult. With four CMOS chips (Fig 21) in
place of the optical reader and decoder of Fig 20b we can
debounce the switch contacts; provide up/down control signals;
make clock signal for the counters and even use the squelch line
from the receiver to stop the clock and hence the scan on receipt
of a signal. If some 4029’s, wired to count in BCD, are connected
to the clock and up/down lines, they will count in unison with the
synthesiser controlling the 4029’s and their outputs may be
decoded and used to drive on LED channel display.

DIFFICULT PROBLEMS.

What do we do to programme our synthesiser if the division
numbers are not regularly incremented by one, or are a peculiar
combination of numbers?

If the number of channels required is small then a diode
programmed ROM may be made (a rather laborious business) and
inserted between the PLL chip and a simple multiposition switch,
as shown in Fig 22. Position 1 of the switch gives a binary code of
10101001111111, which makes the ‘N’ counter of the MC145151
divide by 10879, and position 2 represents a division by 5219. The
internal pull-up resistors on the input lines of the chip provide the
ones and zeros and are obtained whep diodes pull to ground via
the switch.

30

CLOCK OUTPUT  UP/DOWN CONTROL
up
UP/DOWN &
o] UP/DOWN SWITCH [~ reou 1 crocks scan
CONDITIONER CLOCKICPNIIRO STOP LOGIC
,_/’—‘ o 2o 4001
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SQUELCH
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FROM Ax ——— E&P:DITIONER

Figure 21: Digital scanning control circuits.
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Figure 22: Diode matrix programming.
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Figure 23: SANYO LC7137 PLL, showing on-chip dedicated ROM.
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Figure 24: Microprocessor-controlled serial data input PLL.

A somewhat more sophisticated example of the use of a ROM
for programming a PLL is found in the SANYO LC7137 (Fig 23).
This is a dedicated PLL chip programmed for use in the UK CB
market. The ROM is on the chip together with a BCD decoder.
The user presents the lines to the IC with BCD data from a
40-position switch, and the BCD decoder selects which of the 40
channels the data corresponds to. This approach is absolutely
ideal for the person who wishes to use the PLL IC for only one
particular purpose, since the device is very compact compared
with an external diode-programmed ROM. It does mean
however, that the IC cannot be used in any other application,
since tampering with the ROM is impossible. It should be noted
that the programming situation is just a little more complex than
is shown, since a binary 1 or 0 on the T/R line switches a different
part of the ROM into operation. The two parts correspond to
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transmit and receive frequencies. There is also an error detector
which signals if a BCD input has taken place that does not call up
a memory location. Clever people these Japanese!

SIGNAL DATA SYNTHESISERS.

Although ideal for the amateur enthusiast there is a big drawback
to parallel programming. That is the plethora of interconnections
between the PLL chip and the programming source e.g. the
Motorola MC145151 has 14 pins dedicated to the function.
This is overcome in the serial data input PLL, where each bit
of data is sequentially presented to the PLL chip and then locked
into its appropriate parallel position by a combination of shift
registers and latches. Figure 24 shows the Motorola MC145156,
which is a serial data input device, and it will be seen that only
three pins are involved with data transfer. | g
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PLL FREQUENCY SYNTHESIS—
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Figure 25: ROM-controlled serial data input PLL controller.
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Figure 26: Parallel-to-serial data converter for NJ8812.

The data for programming has, of course, got to come from
somewhere. In fact the usual method is to have a ROM suitably
programmed to provide the necessary binary or BCD data for the
PLL together with BCD for channel display. The ROM also has
programming data which allows a microprocessor to carry out the
functions of a dedicated controller. The ROM is accessed for its
information by the Microprocessor according to data received by
it from the user. It then tells the PLL to zip about all over the
place at the whim of the button pusher, displaying what channel
or frequency it is on while doing so.

The presentation of bits of information to the PLL chip
naturally must be orderly and correctly sequenced. The timing of
this, as far as the MC145156 is concerned, comes from the crystal
used to generate the PLL reference frequency. It clocks the MPU
to provide, out of the ROM, the correct binary coded data stream
which moves through the shift registers. When all the 19 bits of
information have been entered,the enable line latches this data,
now in parallel form in the chip, into the programmable dividers,
and any new information for frequency or channel change can be
clocked into the shift registers.

As far as the amateur experimenter is concerned this type of
synthesiser approach is fraught with problems and it is much
easier to programme in parallel fashion. For the large scale
manufacturer, however, the advantages of serial programmed
synthesisers are obvious. The MPU can do a variety of tasks apart
from just controlling the frequency of the PLL. It can tell the
time, - switch the receiver on and off, mute between stations,
remember your favourite stations, scan the band looking for and
stopping on signals, in fact there is an endless list of sales gimmick
possibilities.

32

THE PLESSEY WAY.

A circuit, from Plessey Semiconductors, which is somewhat of a
halfway house between the serial and parallel format is the
NJ8812. It is a MOS integrated circuit that contains decoding and
controlling circuitry, including modulus control, for frequency
synthesisers.

The device is microprocessor compatible, but what is even
better is that it interfaces directly with ROMS, PROMS and
EPROMS. A glance at Fig 25 shows it connected to a 2716
EPROM.

A little note on what goes on inside will make its operation
clear. The device needs to be presented with four 4-Bit binary
words, which we can call A,B,C and D. These have to be sequen-
tially clocked into the programmable divider, via pins Dg to D3,
starting with A. Clocking is done, at a rate of 1.2 kHz, by the
states of the data select outputs DS1 and DS2. These outputs are
controlled by the on chip divider chain which provides the
reference frequency for the phase/frequency comparator. The
words A to B are loaded when DS1 and DS2 change state
according to the Table in Fig 25. The trick in this application is
that a BCD switch is used to provide some of the information as
to which lines in the EPROM are to be addressed and the rest is
provided by the DS1 and DS2 outputs. This means that each time
the combination of data select outputs changes, so a different
memory location is written onto the EPROM'’s data out (DOg to
DO3) lines and thus provides, sequentially, the binary 4-Bit words
for the programmable counter. The BCD switch is used to
allocate the channels for the equipment using the synthesiser. The
only problem here is programming the EPROM correctly.

The NJ8812 and its sister device the NJ8811 may be converted
to parallel data input, which is good news for the experimenter.
This is quite simple if two TTL 74153 dual 4-input multiplexers.
are used as in Fig 26.

A LAST WORD.

For the experimenter, or the poor man, single pole single throw
switches on the input lines of a parallel format PLL does the job,
but just see how slow it is to change frequency!

BR&EW
: Your Reactions :
1 Circle No. Circle No. |
! Immediately Applicable 274 Not Applicable 276 -
1 Useful & Informative 275 Comments 277 1
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—THIS MONTH'S NEW KITS —

For the musically inclined
Drum Synthesiser
Mixer/Pre Amp

Stylus Organ

For the Service Engineer
Micre Volit Muitiplier

Sign Wave Generator
Linear Power Output Meter

£29.50
£16.00
£4.95

For the Ham or CB Enthusiast
Aerial Rotator e
Aerial Direction Indicator
For the Motorist

Electronic ignition Kit

For all of you

Electric Jigsaw Puzzle

Blow Heater Kit

And if you are having TV Interference Problams
High-Pass Filter
Low-Pass Filter

UNIVAC KEYBOARD BARGAIN

1deal for use with ZX80/81. Has 50 keys and many other parts
for your spares box. Probably cost in excess of £100. In very
good used condition — £13.50 + £2.00 post. Diagram showing
how to connect to ZXB80/81 — £2.00 extra.

COMPUTER DESK

Size approx. 4'x 2*x 2'6'" high. These were made for hard
work, the top being formica covered. Suitable for housing
instruments or for use as office desks. Beautifully made, these
cost over £100 each, our price onty £11.50 each, however, you
must arrange to collect.

EXTRACTOR FANS

Mains operated — ex. Computer.
5" Woods extractor
£5.75 Post £1.00.
6’ Woods extractor
£6.90 Post £1.25
6" Plannair extractor
£7.50 Post £1.00

4" x 4" Muffin 115y,
£4.50 Post 50p.

4" x 4" Muffin 230v.
£5.75 Post 50p.

INTERRUPTED BEAM

This kit enables you 1o make a switch that will trigger when a
steady beam of infra red or ordinary light is broken. Main com-
ponents — relay, photo transistor, resistors and caps, etc
Circuit diagram but no case. Price £2.30

INSTRUMENT BOX WITH KEY

Very strongly made {ply-wood sides with hard board top and
bottom]. This is black grained effect, vinyl covered, very pleasing
appearance. Internal dimensions 12% long, 4% wide, 6" deep.
Ideal for garrying your multi range meter and smalt tools and far
keeplng them in a safe place, £2.30. Post paid it ordered with
other goods, otherwise £1.00.

ROPE LIGHT

4 sets of coloured famps in transtucent plastic tube arranged to
give the appearance of a running or travelling light. With varlabte
speed control box, ideal for disco or shop window display.
Complete, made up, ready to plug into mains. £36.00 + £2 post

COMPUTER KEY SWITCHES (make your own keyboard)
These are for making up on a p.c.b. and consist of a vertical mount-
ing computer type reed switch, which makes circuit when a magnet
passes over [1. The magnet is located in
the plastic plunger which in turn is
depressed by a push rod, to
which the legended top is
fixed. These are made
up in banks of
6, price £2.30
per bank of 6
{including tops)

OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from embarrassment in an emergency you can start
car oft mains or bring your battery up to full charge in a couple of
hours. The kit comprises: 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the shelf in the
garage, whichever sults you best. Price £11.50 + £2.50 post

GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring
only 5%in x 3%in x 1%in s an extremely high gain {(70dB) solid

state ampilifier deslgned for use as a signal tracer on GPO cables, etc.

With a radio it functions very well as a signal tracer. By connecting
a simple coil 10 the input socket a useful malns cable tracer can be
made. Runs on standard 4%v battery and has input, output sockets
and on-off volume control, mounted fiush on the top. Many other
uses include general purpose amp, cueing amp, etc. An absolute
bargain at only £1.85, Suitable B0ohm earpiece 69p,

FRE OUR CURRENT BARGAIN LIST WILL
BE ENCLOSED WITH ALL ORDERS.
T

J. BULL (Electrical) Ltd.

(Dept. REW), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.
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3 CHANNEL SOUND TO LIGHT KIT

Complete kit of

parts for a

three-channel

sound to light

unit controll-

ing over 2000

watts of light-

ing. Use this

at home if

you wish but it

is plenty rugged enough for disco work. The unit is housed in an
attractive two-tone metal case and has controls for each channel
and a master on/off. The audio input and output are by %’
sockets and three panel mounting fuse holders provide thyristor
protection. A fourpin plug and soc ket facilitate ease of connect
ing lamps. Special snip price is £14.95 in kit form or £25.00
assembled and tested.

MULLARD UNILEX

A mains operated 4 + 4 stereo

system. Rated one ot the

finest performers in the

stereo field this would

make a wonderful gift tor

atmost anyone. In easy to assembile

modular form this should sell at about £30

but due to a special bulk buy and as an in-

centive for you to buy this month we offer the sys-
tem complete at only £16.75 including VAT and post.
FREE GIFT — buy this month and you will receive a pair of

Goodman’s eliptical 8"x 5 speakers to match this amplifier.

THIS MONTH’S SNIP

POCKET AUDIO COMPONENT TESTER

With it you can quickly test diodes, rectifiers, transist
ors, canacitors, check wiring and p.c. boards for open
circuits, find the anode and cathode of a diode or
rectifier and whether a transistor is PNP or NPN, which
are the base collector and emitter connections. Con
densers, it bad, give a continuous signat, but «f good,
give intermittent signals of varying length gepending on
thewr value. The test current is very low (2uA) and the
voltage only 1.4v, 0 it is also possible to check MOS
devices, as well as sensitive transistors without fear of
damaging them. The unit is supplied cnmplete with
internal battery, which should last many months

Price £3.45p

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metal types and 3 hiquid types.
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trip

the stat if the blower fuses: appliance stats, one for high temp-
eratures, others adjustable over a range of temperatures which
could include 0 — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
Tce stat which, fitted to our waterproof heater element, up in the
loft coutd protect your pipes from freezing. Separatety, these
thesmostats could cost around £15.00 - however, you can have
the parcei for £2.50.

6 WAVEBAND SHORTWAVE RADIO KIT

Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor, Complete kit in-
cludes case materials, six transistors and diodes, condensers, resist-
ors, inductors, switches, etc. Nothing else 10 buy if you have an
amplifier to connect it to or a pair of high resistance headphones
Price £11.95.

MEDIUM & 2 SHORT WAVE CRYSTAL RADIO

All the parts to make up the beginner's model. Price £2.30. Crystat
earpiece 65p. High resistance headphones {gives best results) £3.75.
Kit inctudes chassis and front but not case.

TRANSMITTER SURVEILLANCE
Tiny, easity hidden but which will enable conversation to be picked
up with FM radio. Can be made in a matchbox — all electronic
parts and circuit. £2.30. {Not licenceabie in the U.K.|.

RADIO MIKE

Ideal for discos and garden parties, allows complete freedom of
movement. Ptay through FM radio or tuner amp £6.90 comp. kit
{Not licenceable in the U.K.),

RADIO STETHOSCOPE
Easy to fault find ~ start at the aerial and work towards the speaker
when signal stops you have found the fault. Complete kit £4,95.

MUGGER DETERRENT

A high-note bleeper, push latching switch, plastlc case and battery
connector. Will scare away any villain and bring help. £2.50 com-
plete kit

POPULAR SNIP — STILL AVAILABLE

And it still carries a free gitt of a desoldering pump, which we are
currently selling at £6.35p. The snip is perhaps the most useful
breakdown parcel we have ever offered. It is a parcel of 50 nearly
alt different computer panels containing parts which must have
cost at least £500. On these boards you will find over 300 IC's.
Over 300 diodes, over 200 transistors and several thousand other
parts, resistors, condensors, multi-turn pots, recifiers, SCR, etc.
etc. If you act promptly, you can have this parcel for only £8.50
which when you deduct the value of the desoldering pump, works
out to just a little over 4p per panel. Surely this is a bargain you
should not miss|

When ordering please add £2.50 post and £1.27 VAT

BURGLAR ALARM CONTROL PANEL

Contains labelled connection block, latching relay, test switch and
removable key control switch. Simplities the whole installation,
alt you have to do is 10 take wires to pressure pads and to alarm
bell. Price £7.95, with complete diagram,

MINI MONO AMP onp.cb. size 4x 2"
approx. Fitted volume control and a hote
tor a tone control should you require

it. The amplifier has three

transistors and we estimate

the output to be 3W rms

More technical data will be

included with the amplifier

Brand new, perfect condition

offered at the very low price of

£1.15 each, or 10 for £10.00.

DELAY SWITCH

Mains operated — delay can be accuratety
set with pointers knob for periods of up
to 2%hrs. 2 contacts suitable to switch 10
amps — second contact opens a few min
utes after 1st contact. £1.95.

TIME SWITCH BARGAIN

Large clear mains frequency controlled
clock, which will always show you

the correct time + start and stop switch-
es with dials. Complete with knobs.
£2.50.

-

LEVEL METER

Size approximately %" square, scaled signal ]
and power but cover easily removable for

rescallng. Sensitivity 200 uA. 75p. 4

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses - around water
pipes, under grow hoxes in gloves and socks

TANGENTIAL BLOW HEATER

2.5 Kw quiet,
efficient instant
heating from
230/240 volt
mains. Kit consists
of btower as
illustrated, 2.5 Kw
element, control switch and data al} for £4.95. post £1.50

12V SUBMERSIBLE PUMP

Just join it 10 your car battery, drop it into the liquid to be moved
and up it comes, No Messing about, no priming, etc. and you get a
very good head. Suitable for water, paraftin and any non-explosive
non-corrosive liquid. One use if you are a camper, make yourselt
ashower, Price: £8.50,

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one of! per 24 hrs. repeats dally
automatically correcting for the lengthen.
ing or shortening day. An expensive time
switch but you can have it for onty £2.95.
These are without case, but we can supply
metal case with window £2.95.
Also available is adaptor kit 10 convert
this into a normal 24hr, time switch but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal con-
troller for the immersion heater. Price of
adapror kit is £2.30. Post any or all items £1.

12V FLUORESCENT LIGHTING
For camping — car repairng emergeny lighting
from a 12v battery you can’t beat fiuorescent
lighting. 1t will offer plenty of well
distributed light and is

economical. We

offer an inverter

for 217 13 watt

miniature tluores-

cent tube. £3.45,

{tube not supplied}

FIVE UNUSUAL SWITCHES

For inventors, experimenters, service engineers, students or in
fact anyone interested in making electrical gadgets. The parcel
contains delay switch — motor driven switch — two-way and
off switch — polarity changing switch — and humidity switch. Our
regular price for these switches bought separately is over £10, but
this month you can have the 5 for £2.50,

SPIT MOTORS

These are powerful mains operated
induction motors with gear box
attached. The final shaft is a %" rod
with square hole, 50 you have altern-
atlve couplingmethods — final speed
is approx. 5 revs/min, price £5.50.
Similar motors with final speeds of
80, 100, 160 & 200r.p.m. same price.

COMPONENT BOARD
Ref. W0O998

This is a modern tibreglass board which contains a multltude of
very useful parts, most important of which are: 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in 3 bridge) 8
transistors type BC 107 and 2 type BF Y 51 electrolytic condensers.
SCR ref 2N 5062, 25 Ouf 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. A real snip at £1.15,

Established
30 YEARS

30 for further details

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under £10.00, add

60p service charge. Monthly account orders accepted from schools and public companies.
Access & Barclaycard orders phone Haywards Heath {0444) 54563. CALLERS: to0
Haywards Heath (closed Sat.), or 2, Bentham Road, O#f Elm Grove, Brighton {closed
Wed.). BULK ORDERS: Write for special quotation. Normally delivery is by return.
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Thandar SC110 2 inch 'Scope

At £130 plus VAT, the Thandar SC110 is probably the lowest-cost .

oscilloscope on the market: It is also one of (if not THE) smallest. g

THANDAR ELECTRONICS are the ‘lot’
who took over the test equipment side of
the original Sinclair Radionics operation
when ‘Uncle Clive’ (as he is becoming
ever-more-widely known in the business)
starting putting computers in black
Tupperware boxes.

Present-day Thandar is concentrating
efforts on test equipment, with all
reference to Sinclair now absent. As well
as their own home-grown gear, they
handle the ‘Leader’ range of test
equipment, which includes one (if not the
only) of the few low cost RF signal
generators for the hobbyist - the popular
LSG-16.

The early Thandar products were real
triumphs of ingenuity - who would ever
have dreamed of putting a 200 MHz

8-digit frequency meter inside a variant of
a box originally designed for a calculator -
and producing an exceptionally effective
product into the bargain?

Think Smali

An oscilloscope with a 2 tube sounds
just a shade unreal - a bit like a Z80
BASIC computer with a flat mylar qwerty
keyboard that sells for under £70 - and we
all know what happened to that particular
device, which is now racing past the
250,000 unit mark.

Rumor has it that the product was
born from a need to shift some of the
stocks of the tubes that had been custom
designed for the ill-fated miniature TV set
- but the scope has long since established
itself in its own right, since like the ZX81

alluded to above, the SC110 is completely
out on its own in the market. There are
other portable oscilloscopes, but not the
sort you would really want to carry up a
telegraph pole - or tuck in a tool kit as a
regular piece of portable gear.

The two inch screen of the SC110 is a
good deal more useful and versatile than
you might imagine. For roughly 50% duty
cycle waveforms, the SC110 screen shows
a single period at roughly the same size
where many users of larger format oscillo-
scopes would display two or three periods.
Assuming the waveform is regular, no
additional information is conveyed,
however many periods you look at.

The 10 MHz bandwidth is complement-
ed by a 100 nSec/div timebase - and the
whole package thus performs a versatile

TECHNICAL SPECIFICATION

Physical Details

Dimensions:- 10" x 5.8 x< 2"
(255 x 148 x <50 mm)

Weight:- <2 lbs (900grms)

Operating temperature

range:- 0°C - 40°C

Calibrator

Square wave output of amplitude 1 volt pk-pk X 5%,
Frequency 1kHz X 30%

Powsr Requirements

4V to 10V D.C. via disposable cells, rechargeable cells, or
A.C. adaptor.

Typical Power Consumption:

Bright Line - 900mW

10MHz — 1300mwW

Economy — 350mwW
Current Consumption at 5V

Economy — BOmA max
Bright Line — 210mA max

10MHz, 1 div sine wave — 300mA max

Triggering Circuit

Source: - Internal or external switchable

A.C.,D.C, TV Frame, or TV Line
filtering.

Coupling:-

Continuously variable over
waveform

Level:-

Slope:- + or — selectable on level control.

Less than 1 div. for internal trigger
Less than 1 volt for external trigger

Sensitivity:-

Modes:- a) Bright line
Timebase free runs until

synchronised by trigger circuit.

b) Trigger:
Timebase reset with display
blanked until sweep initiated
by trigger circuit.

¢) Economy:
[nstrument switches to a
power saving mode with
display blanked until timebase
Is started by trigger circuit.

d) External:
As for Bright Line but with
external trigger input.
Display

Screen dimensions:- 32mmx26mm
Graticule divisions:- 5 horizontalx4 vertical {(6mm)

Phosphor:- Blue-white, medium persistence
External
Adjustments:- intensity, Focus, Trace Rotate

Vertical Deflection {Y input)

Bandwidth:- D.C. to 10MHz * 3dB at 1 div.

Coupling:- Switchabte D.C., A.C. or ground
A.C. coupling — 3dB at 2Hz

Sensitivity:- 10mV/div to S0V/div in 12 ranges

Calibrational accuracy + 3%

1M in parallel with 47pF.

350V (D.C. + peak A.C.) provided

D.C. component does not exceed 250V.

Input impedance:-
Maximum input:-

Horizontal Defiection {X Input) — switch selectable

Bandwidth:- D.C. to 2MHz * 6dB
Coupling:- D.C.
Sensitivity:- Approximately 0.5 volts/div.

1MQ in parallel with 10pF
2.5 volts, protected to 250 r.m.s.
60/60Hz

Input impedance:+
Maximum input:-

Timebase — switch selectable

0.1p secs/div to 0.5 secs/div in 21
ranges

Calibrational accuracy + 3%

for 0.2p secs/div to 0.5 secs/div ranges;
2 10% for 0.1y secs/div.

Sweep times:-

Technical Specifications of the SC110.
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Figure 1: Tube driving and blanket circuitry of the SC110 'scope.

and useful number of functions, both as a
low cost ‘beginners’ instrument, and as a
serviceman’s aid. Quantitative measure-
ments can be made, although the SC110 is
more at home performing Dbasic
qualitative tasks-like checking through an
audio amplifier to see where the HF
rolloff occurs, or where the clipping
starts.

Inside the manual

Apart from the user instructions supplied
with the device, a service manual is
available that describes the ‘scope in a
good degree of detail. The SC110 manual
is a particularly good example of ‘how it
works’ for those interested in delving
deeper into the workings of oscilloscopes.
Apart from the fact that it is written
by someone whose native tongue is
English - the SC110 is simple enough to
illustrate the operation of an oscilloscope
without getting bogged down in the finer
points. We don’t have space to reproduce
too much detail here, so the section we
have chosen is the tube drive circuit, since
this provides a concise illustration of a
practical flyback blanking circuit.

Driving and blanking (Fig 1)

The tube cathode voltage of —540V
forms the reference rail for the flyback
blanking circuit around 1C601. IC601B
and IC601C form a simple set-reset flip-
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flop that switches the tube grid via the
intensity control, VR602. The input to
this flip-flop is controlled from the
timebase generator via C605. (D605/D606
and associated resistors clamp this
between the IC supply rails).

In triggered sweep mode, IC4C input
is grounded, thus leaving the input to
inverter IC601D high, and the pin 9 input
of IC601C low.

Pin 5 of IC601B is held low - so the
negative going timebase pulse on the other
input sets the output of the FF high, and
the trace appears. At the end of the sweep,
the timebase pulse is positive going, thus
resetting the FF and blanking the trace
during the flyback operation.

With an external X input, IC4C input
is not grounded, and the output from the
calibrations oscillator formed by IC4A
and IC4B arrives at the DC clamp
(D603/D604), driving IC601D’s input
low, and the FF output high. Simply
grounding the input to IC4C again does
not reset the FF - so IC601A inverts this
negative going pulse from IC601D to
provide a reset pulse for the FF.

Trace rotation is performed by driving
current through TR32/TR33 and the trace
rotation coil fitted on the tube neck.
Focus and astigamatism (dot ‘roundness’)
are electrostatic controls, handled by
VR601 and VR14 respectively.

Conclusions

The small screen is fine for most audio
and RF (below 10 MHz) waveforms where
a single period can be displayed with
adequate resolution, but it is not well
suited to viewing digital pulse trains. The
controls are easy to use and the facilities
provided (see table) match up to those of
many much larger bench models.

Power from the ‘C’ cell battery pack
(mains adapter optional) can be conserved
by switching to an economy mode, and
with operation from 4-10 V DC, a surpris-
ingly long period of use is available
between charges.

At £139 (+ VAT), the SC110 is the
cheapest portable 10 MHz oscilloscope by
a long, long way. However, in the £200 -
£300 region, there are several offerings
with dual trace and 20 MHz + operation,
so weigh up your requirements carefully
before making a decision. Even when you
graduate to a bench stacked high with
Tektronix 7000 series, you will probably
find that the SC110 provides a unique
degree of versatility that will keep it in

frequent use. B R&EW
: Your Reactions......... Circle No. :
| Immediately Applicable 176 1
1 Useful & Informative 177 1
: Not Applicable 178 }

Comments 179 |



PORTABLE MAINS DISTRIBUTION
NOW WITH EARTH LEAKAGE

<« Portable unit with
earth leakage

Type PEL3
£59 +£2pp

Wall unit with earth leakage

Type WEL2 £48

+ pp £2 + VAT

Bench unit with
earth leakage

A
32" X 19" Rack Mountin X :
. ° Type BEL5SW from 3-10 sockets. Al fitted with (0%

Type 13A/4SW/R iluminated switch &

£23.65 + pp £1.25 + VAT £55 +pp£2 +vaT Type T13A/10 = " 8
1 50mm X 890mm

< 7" X 19" rack mounting £34.25 : ‘

with earth leakage +£2pp&VAT il

Type REL 7
£69 + pp £2 + vaT

A 4feetLG.30 amp total load Instant Trunking System for Wall or Bench Mounting
TRG — 6 sockets switched £2970 or TRg — 9 sockets switched £3520 + PP £2.25 + VAT

—

10 sockets switched in sloping box = \ . 1 '
> o ’ \
Type 13A/10SW £36.30

+ PP £2.25 + VAT

Type Price

13A/4 not switched £17.00
13A/6 not switched £20.60
13A/4SW switched £2035
13A/GSW switched £2365

ALL PRICES PLUS VAT

These four types in sloping
boxes

@ All units are in metal boxes com-
plete with 6ft cable and 13 amp

- TYPE 13A/4SW/10M | fused plug, ready for use. Only MK

sockets and plugs are used. Trade
10mA sarth leakags UNIT counter open 9-5 Mon.-Fri.

£68.00

+ £2 pp & VAT
OLSON : FACTORY NO. 8, 5-7 LONG STREET
Electronics Ltd. | ONDON E2 8HJ Tel: 01-739 2343

113 for further details.
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HIGH—

PERFORMANCE

R&EW Project Pack
£3.90 + VAT (£4.48) P&P 50p per order.

70cm PRE-AMP

building cost shockingly low.

DOES YOUR LOCAL REPEATER go
down into noise when you drive through
valleys? Can you tell the talk from the
flutter when you drive through trees? Are
you really sure that your receiver is as
sensitive as it ought to be? The answer to
these questions is not ‘42’, but RREW'’s
easily built high-performance 70cm pre-
amplifier.

The new pre-amp has small dimensions
but gives a big performance. It is built on
a double-sided PCB that measures a mere
50mm x 10mm, and gives a useful gain of
13 dB, with a 3 dB bandwidth of 20 MHz
and noise figure of less than 2.0 dB. The
unit is small enough to be built into
virtually any existing receiver, does not
require the use of test gear when setting
up, and gives a performance that is at least
as good as that of any commercially
available pre-amp.

Put into perspective, these perform-
ance figures mean that if your existing
receiver has a sensitivity of 1.0 uV (typical
of many modern sets), its sensitivity will
rise to 0.15 uV when fitted with the new
pre-amp, with a corresponding increase in
useful communication range. Not bad for
a circuit with a total kit price of under a
fiver!

Up-grade your receiver with this excellent little
unit. Designed by Timothy Edwards, its performance is (naturally) first class, and its

CIRCUIT DESCRIPTION

The pre-amp is designed around a single
BFR91 transistor, which has a very low noise
figure and high margin of stability at 70cm
(470 MHz). The transistor is used in the
common emitter mode and biased at a col-
lector current of 5 mA via R1-R2. At this bias
level the BFR9! has input and output
impedances that are very close to 50 ohms.
Supply line decoupling is provided via C4 and
Cs.

The inductively tapped L1 and C! input
network provides a virtually loss-free match

between the aerial and QI and gives plenty of
out of band rejection (particularly to 2 metre
signals). Q1 output is DC blocked by C3 and
fed into Toko helical resonator L2, which is
tuned by brass slugs and which provides a 50
ohm output. This resonator gives excellent
out of band rejection, as shown by the
spectrum analyser photographs. The overall
gain of the pre-amp is about 13 dB (photo’
1), the 3 dB bandwidth is 20 MHz (photo’ 2),
and the out-of-band rejection is in excess of
35 dB (photo’ 3).

+ve
—=
(o GSp% ; (12v nom)
_L C5 1n0 D
= R2
C1 1p5-5p5 1k0 L2 1111A
R
1 47k EMITTER
(50 ohms)
C2 68p Out
Q1 BFR91
COLLECTOR
(50 ohms)
-9

Figure 1: Circuit diagram of the 70cm pre-amp.
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Photograph 1: Gain. OdB gain set to
+40dB on analyser scale. Vertical scale
10dB/division. Horizontal scale 5MHz
division. 410 - 460 MHz centred on
435MHz. This shows a gain of +13dB
at 435MHz.

Photograph 2: Bandwidth. Vertical scale
2dB/division. Horizontal scale 5 MHz/
division. 410 - 460 MHz centred on 435 MHz.
This shows a 3dB bandwidth of 20MHz.

Photograph 3: Ultimate rejection. Vertical
scale 10 dB/division. Horizontal scale

100 MHz/division. 0-1 GHz. Centred on
500 MHz. This shows an ultimate rejection
in excess of 35dB.

SPECIFICATION

3dB bandwidth 20 MHz

Noise figure Less than 2.0dB
Gain 13dB

1dB compression —3dBm (0.5mW)
Saturated output —2dBm (0.7mW)
Supply voltage 8-16V (nominally 12V)

Supply current  4-6mA at 12V

1/P & O/P

impedance 50 ohms

Size 50mm x 10mm x 17mm
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Figure 2: Component Overlay
{Twice size) showing (A) Top
track view and (B) track viewed
through the topside.
o0 1)
° o % Figure 3: Foil patterns for the
© 04, 00000 double-sided PCB.
Construction and Alignment
. A COMPONENTS LIST
Using the parts placement guide, fit Q 1 Resistors
first and solder the middle lead which is Rl 47k CR2S
the emitter both to the top and bottom R2 1k CR2S
track on the printed circuit board. Next fit Cavalioss
the helical resonator, and solder all four Clp 1.5-5.5oF variable
of its can legs both to the rop and bottom 2 6.8p ﬁlalze cearra;ic
of the PCB. The rest of the components C3  68p plate ceramic
can now be fitted in any order, noting that C4 68p plate ceramic
C 1, the variable trimmer, must have its C5 InO plate ceramic
two outside legs. soldered to both the top 81’ FSFRN g Bl
and bottom of the PCB. Use a small iron wi::m 3 Sroom )OSy il il
and clean off the flux residue after L2 252MN 1111A/7THW
completion. . Double sided printed circuit board (available
Do not install the pre-amp in any lead from R&EW )
or equipment where transmitter power is

likely to be present. Connect the pre-amp
between the aerial changeover relay on the
equipment and the receiver front end, and
having located this cable, cut it and
connect the pre-amp as shown in the
component placement diagram, ensuring
that the input coax comes from the aerial
changeover relay and the output coax goes
to the receiver.

Preset C 1 to the middle of its range
and connect the supply to the pre-amp. If
all is well it will be drawing approximately
5 mA. Tune to a weak noisy signal and
adjust C1 for minimum background
noise, do not tune for maximum signal
strength meter reading as this will not
produce the minimum noise figure and
hence the maximum signal-to-noise from
weak signals. It may be possible (although
unlikely) to squeeze an extra ounce of
performance by very slightly tuning the
two brass slugs in the helical resonator.
The pre-amp has sufficient bandwidth to
cover all applications including amateur
TV use (but more about this exciting
development later).

Conclusions

The performance of the pre-amp is at least
as good as that of any commercially avail-
able unit and it is so small that it will fit
almost anywhere.

The spectrum analyser photographs
were taken with a Hewlett Packard
Spectrum Analyser with its matching
Tracking Generator and photographed
with a Polaroid camera. Signal-to-noise
measurements were performed using an
Adret synthesised signal generator and a
Sinadder 3 automatic SINAD meter (see
this month’s review).

BR&EW

Your Reactions......... Cirele No. !

| |
| Excellent - will make one 278 |
| Interesting - might. make one 279 I
I Seen Better 280 :
1 Comments 281 1
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R&EW Data Brief

DATABRIEF — ULN2283B low
power audio amplifier

The ULN2283B is a very versatile low cost
audio amplifier suited to most applications
where up to one watt of audio is required. The
very wide operating voltage range suits it to
battery operation, where a 6 V battery source
results in less than 8 mA quiescent current. The
actual output for a given supply voltage is
shown overleaf.

There are few problems associated with the
ULN2283B, but care must be excercised to
ensure that adequate supply decoupling is CHIP MASK
provided for the associated circuitry as a result it c3
of the peak supply drain from the class-B e '\ o 500k
output stage. The lower the loudspeaker 550 oF
impedance, the greater the current peaks - so
always use the highest impedance speaker that
is consistant with the desired audio level. A —
16 ohm speaker usually provides the same
subjective results as a 4 ohm speaker - with a
lower current consumption, and fewer uTY
problems arising from the peak supply
demands of the circuit. OUTLINE

The internal circuit closely resembles that
of the audio stage in the ULN2204 combined
AM/FM/AF radio IC.

vee

Cl
0,000

M

z

=

]

>
ULN-22838

DECOUPLE

GROUND

TEST CIRCUIT

P C B Foil (shown X2) P C B Overlay (shown X2)

ELECTRICAL CHARACTERISTICS at T, = +25°C, f,, = 400 Hz

Limits
Characteristic Symbol Test Conditions Min Typ. Max. Units

Supply Voltage Range Ve 30 = 15 v
Quiescent Supply Current I Ve =60V — 1.0 — mA

Voo = 12V — 16 25 mA
Voltage Gain A, Por = OW 39 42 46 d8
Audio Power Qutput = Ve =60V, R, =8Q THD = 10% 250 350 — mwW

Vee =90V, R, =8¢} THD = 10% 800 1140 — mW

Vee = 12V, R =16 €} THD = 0% 800 1200 — mW
input Resistance R Pin 8 — 250 — k{)
Power Supply Rejection PSRR Co = 500 ufF, {5 = 120 Hz 28 34 = dB
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We ran a number of ‘reader’s competitions’ in the October and December issues of
R&EW. Prizes ranged from a £10 voucher to a CB900 CB rig. All entries have now

been judged. Here are the results.

The ‘Win a CB Rig’ Competition

The ‘spot the balls up’ CB competition in
the December R&EW (page 91) brought
forth a flood of entries from eagle-eyed
readers, all keen to win a free CB rig.
There were two ‘classic’ errors in the
circuit diagram, but also another S or so
more subtle errors. In fact, there were so
many really observant readers that we
award the following the title of ‘honorary
R&EW proof readers’:

B Robinson Lancs

P M Rowlem London

S Allbutt Kent

A J page Birmingham
K Lockstone Middlesex
C P Orrey Lincs

P Green Yorks

S Allison Yorks

M Turff Avon

G M Jones Liverpool
R Humpbhrey Oxon

R C S Withers W Midlands
D Bobbett Essex

S R Ring Hants

C Marshall Oxon

P Matthews Sussex

R J Hall Warwick
M Renshaw Merseyside
P R Jackman Hants

P D Mason Surrey

B Strutt Essex

The circuit diagram errors were:

1) Pin 4 of the mic socket (PTT) is
permanently earthed, and should go
to the slider of the Roger Bleep
on/off switch.

2) Cl116 and D20 form a neat short
circuit from the HT rail to earth.

And now for the others that were spotted:

3) The PA/CB switchover wiring is
garbled, resulting in various
anomolies including the absence of
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mic input in PA mode.

4) Q4 collector effectively grounds the
2nd LO injection.

5) Pin 2 of U3 is shorted to ground,
instead of via a capacitor.

6) The pinout diagram of the
LA6458D puts pins 5 and 8 back to
front.

7) Pins 18 and 20 on the synthesiser
chip were shorted, instead of being
connected via 10k.

8) No earth return for the LED
channel readout.

The winner is J D Woodward of
Somerset, who spotted the two basic
blunders, as well as the largest number of
‘others’ - coupled with suggestions
concerning selective calling that we hope
to bring you in due course. Thanks to all
those who participated, we don’t have
space for printing the corrected diagram,
but if you would like one, then please send
us an SAE.

In view of the great popularity of this
competition, we shall be running similar
competitions from time to time in REEW.

The Grand Space Invaders
Contest (October '81)

Well, it’s good to see that R&KEW readers
have a keenly developed sense of humour.
One wag even managed to point out that
the judging was scheduled for September
30th - before the ‘publication date’ of the
issue!!

Lots of good ones, so here they come:
“Now we’ve conquered space, let’s sort
out time travel for R&KEW readers...”’
Anon
“Be careful Joe, that’s the last golf ball”’
A E Stewart

“Looks like a hole in one, Al”’
M R Josey

““Now I can bring the dog next trip”’
D Imison

“Dammit Fortesque, 1 said bring the
Union Jack”’
T L Beckham

““Gee, they disguise their CB antennas
here too”’
N Henderson

‘“‘Ma would love it here, everything dries
so fast”’
K V Perry

And in reverse order eht srenniw:

““These bus services are getting worse”’
E Ball

““This is the last time I go on a mystery
tour”’
T E Stewart

Congratulations - a free 12 month sub te
R&EW is on the way.

The Transistor Design
Competition (October '81 issue)

Perhaps the fact that a certain ‘wireless’
magazine recently found space to
reminisce over valves is indicative of a
certain reluctance amongst readers to
enter the silicon age and put aside
thermionic emissions. Judging from the
scant entry to this competition, we might
have done better to pin a pair of ECC81’s
to the front cover.

Our thanks to those of you who did
manage to put in an entry and particularly
to Bill Wilson of Aberdeen, whose late
arrival in the shape of a novel transistor
GDO carried off first prize. The two
runners up were E G Cawkwell of
Aylesbury, and George Short of Croydon.

We will be publishing their entries in
due course - other entrants may also be
contacted with a view to using their
offerings as ‘quick-circuits’.

a1



SINADDER 3—

Test Gear
Review

Lyons Instruments produce
this invaluable piece of ‘radio
measuring’ equipment, which
functions as both an automatic
SINAD Meter and an AC
Voltmeter.

RECEIVER SENSITIVITY IS expressed
as an RF input level required to produce a
given signal-to-noise ratio,. or more
accurately, a SINAD ratio. The word
SINAD is an acronym of Slgnal Noise
And Distortion. The SINADDER 3 is an
instrument that automatically gives a
reading of SINAD in decibels (dB) when
connected to a receiver under test.
Expressed mathematically,

SINAD = 'Signal voltage + noise + distortion)
(Noise + Distortion)

This ratio is usually expressed in decibels

as.:
SINAD (dB) = 20 log_ S+ N+D
W N +D

To measure the SINAD ratio of a
receiver, the receiver’s audio output is
connected to a matched load, across
which the SINAD meter is connected. A

frequency, modulated with a 1 kHz audio
signal, is connected to the input of the
receiver. Using a SINADDER, the
SINAD ratio is displayed directly on a
meter calibrated in decibels.

Putting the Instrument to Use

When the SINADDER arrived in the
R&EW laboratory it was immediately put
to good use, measuring the sensitivity of
several communication receivers. It
proved very simple to use - in fact it took
longer to fit the mains plug on the
instrument that to take the required
measurements. The SINADDER is fitted
with a screened input lead terminated in
crocodile clips. These can be clipped to

signal generator on the required the speaker connections, or to a resistive
r - - o=y
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Figure 1: SINADDER 3 Block Diagram
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load (of suitable wattage for the receiver’s
output power) connected to the receiver’s
ancillary AF output. A resistive load is
certainly preferable, as a watt or more of
1 kHz tone coming from the receiver’s
loudspeaker is not particularly pleasant.
When used in this way the SINADDER 3
scores over its predecessor (S-101
SINADDER) by providing an internal
audio amplifier and speaker, together
with a front panel volume control. This
allows the signal to be monitored when
required, without touching the receiver’s
volume,control.

To measure SINAD ratio the signal
generator connected to the receiver’s
input is required to be modulated with an
accurate 1 kHz tone. If the modulation is
not exactly 1 kHz, the SINADDER dis-
plays a worse reading than the true one.
The SINADDER 3 has a built-in accurate
1 kHz oscillator, with a variable-
amplitude output on the front panel. This
1 kHz signal is then connected to the
‘external modulation’ input of the signal
generator. Unfortunately, using a Radio-
meter M527 signal generator, the output
level was not sufficient to give more than
10% modulation. With more modern
signal generators, though, the 1 kHz tone
output is adequate.

Inside the Covers

The Block diagram of the instrument is
shown in Fig I. When being used as an
AC voltmeter the three switches are in the
ACVM position. The input AC coupled to
a nine-position potential divider range
switch. The signal is then amplified and
then rectified to drive the meter.

When switched to SINAD the input
signal is connected to a gain-controlled
amplifier stage. AGC is provided to give a
constant output for input level variations
from 20 mV to 10 V RMS. This output

RADIO & ELECTRONICS WORLD
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Specifications:

Internal view of SINADDER 3

Panel Controls:

push-push power switch; push/AC VOLTS — push/SINAD switch; rotary AC VOLTS
range switch. t kHz tone output level control; internal speaker level control.

Input:

permanently affixed shielded test cable w/miniclips.

SINADDER Input Level:

20 mV to 10 VRMS

SINADDER Input Impedance:

100 kQ

SINADDER Accuracy:

+ 148,

AC Voltmeter Ranges:

Nine: 10 mv 30 mV_ 100 mV,300mV. 1V, 3V 10V,30V, 100V

AC Voltmeler Input Impedance:

1 Megohm

AC Voltmeter Accuracy:

* 3% of full scale, £ 025 dB 100 Hz - 20 kH2

Audio Ampilitier:

in SINADDER mode, AGC controlled constant volume to internal speaker
in VOLTMETER mode. range switch and front panel pot control volume

internal Tone:

1000 Hz +1H2 15 VRMS into 500 ohm toad. Front panel controlled

Power:

1157230 VAC Strap selectable 50/60 Hz * 15%. 13-5VDC +15%

Size:

875" W x 325"H x 7D Net Weight: 3i b
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then passes through a very sharp 1 kHz
notch filter. This removes the 1 kHz tone,
leaving only the Noise and Distortion
components of the signal. These compo-
nents are amplified and rectified by a
precision average value rectifier circuit
and used to drive the meter.

The internal audio amplifier and
speaker together with the 1 kHz oscillator
can be used in either the AC voltmeter or
SINAD modes.

Conclusions

The SINADDER 3 is a well made instru-
ment that greatly simplifies the
measurement of SINAD ratio. In

operation it meets all of its quoted
specifications and is extremely easy to use.
The only possible improvements to the
instrument would be an indicator to show
when the input level is too low, and some
expansion of the SINAD scale. The scale
is relatively cramped around the most
used 12 dB mark and expansion to 30 or
more dB for ultimate SINAD measure-
ment could be useful.

It is definitely an instrument that, once
used, is difficult to do without. The
SINADDER 3 is available from Lyons
Instruments Ltd of Hoddesdon,
Hertfordshire.

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

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

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

Lower price: higher capability

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

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

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

New ~  BASIC manual |

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

Kit:
£49.%

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

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

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

New, improved specification

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

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

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

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

@ Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

@ Randomise function - useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

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

@ Able to drive the new Sinclair
printer.

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

Sinclair ZX81 Personal Comp
the heart of a system
that grows with you.

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!

Useit forlongand 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
forexample.

Ssincisir-

Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: (0276) 66104 & 21282.
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Available now-
;2:015:2:;e:5 useful when w ntmg ';iting
o

programs.

And of course you can print out

Designed exclusively for use with your results for permanent records
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-

or sending to a friend.
Printing speed is 50 characters
numerics and highly sophisticated
graphics.

per second, with 32 characters per
A special featureis COPY, which

line and 9 lines per vertical inch.
¢ The ZX Printer connects to the rear
prints out exactly what s on the
whole TV screen without the need

of your computer - using a stackable
A connector so you can plug in a RAM
for further intructions.
At last you can have a hard copy

pack as well. A roll of paper (65 ft
of your program listings —particularly

long x 4 in wide) is supplied, along
with full instructions.

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 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
BY FREEPOST - use the no-stamp-  you to be satisfied beyond doubt -
needed coupon below. Youcanpay andwe have no doubt that you will be.

o —————— —— e m—

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

Qty  item Code ltemprice Total
£ £

Sinciair ZX81 Personal Compd(er kit(s). Price inctudes

__ZX81BASIC manual. excludes mains adaptor 12 49.95
Ready-assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor 11 69.95
Mains Adaptor(s) (600 mA at9 V DC nominal unregulated) 10 895
16K-BYTE RAM pack 18 49.95
Sinclair ZX Printer. 27 49,95
8K BASIC ROM to fit ZX80 17 19.95
Post and Packing. 2.95

[ Please tick if you require a VAT receipt TOTAL £
*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

*Please delete/complete as applicable
Please print

Name: Mr/Mrs/Miss
Address:

LFREEPOST = no stamp needed. Offer applies to UK only. REW 63
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HAVE YOU MISSED
AN EARLIER EDITION OF R&EW?

Packed full of excellent Projects, Reviews and Features, a few coples of Britains
newest and most innovative Radio/Electronics magazine are still avallable —

CONTENTS FROM PAST ISSUES OF R&EW

PROJECTS
Talking Clock (Oct.
VHF (2 metre) Converter (Oct.
27MHz FM Deviation Meter (Oct.
300 watt Hi-Fi System (Oct, Nov, Dec.
AM/FM Radio (Oct, Nov.
60kHz ‘'Time’ Recelver (Oct.
70cm Converter (Nov.
8-Digit DFM (Nov, Dec. '81, Jan.
Simple DVM (Nov.
Modulation Meter (Nov. Dec.
RS232 ADA Converter (Dec.
2 Metre PA (Dec.
Logic Probe (Dec.
312 Digit DMM (Jan.
70cm-2m/TV Converter (Jan.
TV Mast-Head Amplifier (Jan.
2-8 Computing System (Feb.
TV Pattern Generator (Feb.
40-Channel CBRIg (Feb.
TV Antenna Selector (Feb.

'81)
'81)
'81)
'81)
'81)
'81)
'81)
'82)
‘81)
‘81)
‘81
'81)
‘81
'82)
'82)
'82)
'82)
'82)
'82)
'82)

REVIEWS
Philips PM2521 DMM (Oct. Nov.’
BBC Microcomputer (Oct.
IC2 Transceiver (Oct.
Sinclair zX-81 (Oct.
FT290R Transceiver (Nov.
Tektronix 60 MHz 'Scope (Nov.
Acorn Atom (Nov.
FRS7700 & R1000 Recelvers(Dec. ‘81, Jan, Feb.
Amstrad CB Rig (Dec.
Power Meter Duo (Dec.
TR4122B Spectrum Analyser (Dec.
Marconli 2019 Signal Generator (Feb.
Thurlby 4%-digit DMM (Feb.
FEATURES
50 Translistor Circuits (Oct.
Using UARTS (Dec. '81, Jan.
The Hall Effect (Dec.
DataFile (Dec. '81, Jan, Feb.
Using the RS232 ADA (Jan.
Helical Filters (Jan.
PLL Frequency Synthesis (Jan, Feb.

81)
'81)
'81)
'81)
'81)
'81)
'81)
'82)
'81)
'81)
'81)
'82)
'82)

'81)
'82)
'81)
'82)
'82)
'82)
'82)

Back issues of R&EW cost 95p each, including postage. Use the reply paid
card/order form or send a cheque/P.0. to:—
R&EW Back Numbers, 45 Yeading Avenue, Rayners Lane, Harrow, Middlesex HA2 9RL
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R&EW
40-CHANNEL
CB RIG.

The price of perfection

When we were fishing around for ideas
for presenting the R&EW CB rig, several
things had to be taken into account - not
the least of which were the problems
associated with a previously published
design for a CB transceiver. CB is
manufactured to a closely regulated set of
specifications, and inviting hobbyist to
make a piece of gear that has the potential
- if incorrectly adjusted - to obliterate
emergency communications systems is not
considered a particularaly good idea.

The next problem was the presentation
of the hardware. With sleek and slick rigs
available, we didn’t want the R&EW
transceiver to look like a home made
compromise if it could possibly be
avoided. ‘Avoidance’ boils down to a
plastic injection moulding at around
£4 000 for the tooling, and a commitment
to use a ton or so of the end-project. Plus
the metal work, ‘special’ items etc. All in
all, a very tall order for a relatively small
market.

And perhaps the most insurmountable
problem of all is the fact that as the CB
sales slump leads to price cutting and
dumping, the amortized cost for the
stylish box and trimmings could cost more
than a complete rig. Ahem.

The Good News

While mulling over these problems, Ywe
learned about a UK firm who were being
brave enough to arrange to manufacture a
rig entirely in this country. Not only is this
newsworthy in itself, but we immediately
asked if we could ‘share’ the hardware to
present the R&EW CB rig (PHOTO).

As it happens, we discovered that the
design of the basic transceiver itself was
very much along the lines that were
proposed for the R&EW transceiver. We
had originally intended to use the Sanyo
LC7137 PLL synthesiser device, but
recently we have been slightly concerned
over the late delivery .

Following last month’s discussion of some of the basic
principles to be considered when designing CB, this
month’s thrilling instalment reveals that ‘we are not
alone’. We also have some good news - and some bad

news, read on....

Whilst on the other hand, the MC145151
(see the Databrief elsewhere in this issue)
has been steadily rising in our estimation -
and what’s more, they seem to exist in
adequate numbers and Motorola have
been most helpful after a period of
badgering.

The use of the more universally
programmable MC145151 also permits a
much simpler conversion of the basic
design to suit frequencies outside the CB
band - specifically for use with 10m
NBFM - or how about channellized
NBFM on 160m? Five watts on 80m can
also span over 200 miles under the right
conditions.

The rig is in fact being manufactured
by Mega Electronics, and we are now able
to make the ‘made in England’ hardware
available for the R&KEW rig - as well as for
many other potential projects that can be
fitted into such a case. But this still leaves
the question of unskilled manufacture of
a set that is supposed to conform to the
standards of MPT1320.

More Good News

So we have come up with what we think
could be an ideal compromise. The Mega
rig will be made available in both

complete and ‘knocked down’ versions,
and we shall describe the circuit,
operation and testing to provide a
thorough understanding and working
knowledge of the rig. To ensure that the
transceivers cause as little trouble as
possible, the ‘kit’ versions will be
available with circuit boards that are fully
assembled and flow soldered - we
appreciate that there will be those
amongst you who like to do things from
scratch, but there will be plenty of work in
assembling the unit into the case, and then
subsequently fitting on the extras, which
is where we propose to concentrate the
R&EW effort.

The case of the Mega rig has enough
spare room to accommodate all of the
proposed add-ons such as selective calling
- in fact, there is even space for a stack of
‘C’ size NiCad batteries on one of the lid
halves, so turning the set into a
transportable unit. The set can work from
10V, so there is enough room to charge
the batteries from a vehicle supply.

There’s even room for a 934 MHz
section, and there appears to be nothing in
the licence about not using
934 MHz/27 MHz duplex. A low power
934 MHz fixed channel transceiver could
possibly act as a radio mic - there is a lot

(NB The use of any type of radio transmitting apparatus is regulated by the Home Office, and except in the case of
certain types of 27 MHz radio control equipment, requires specific licencing. A CB licence costs £10 and is available

JSfrom a Post Office.)
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of scope for thought and originality.

The block diagram circuit of the Mega
rig (Fig 1) is more basic than the proposed
‘all singing and dancing’ version of the
R&EW CB, so we shall be concentrating
on the many peripheral ‘add-ons’ and
modifications that will bring it into line
with the philosophy of part one of this
feature - but moreover, these peripherals
will then be generally applicable to other
sets. Feedback from readers reveal that
most who want a CB have already got
one, and they tend to agree with the
problems we identified in part one - but
understandably enough, they don’t want
to junk the set before even the guarantee
has run out.

The not so good news

As a result of the appalling weather
around Christmas and the New Year,
progress on the production trimming of
the basic design has been held up. In view
of the possibly alarming consequencies of
‘another’ UK specification CB transceiver
that is ‘published in haste’, we have
decided to hold the publication of the full
circuit and constructional details until
next month (Contrary to the assertions
made by our Editor in last month’s carry-
over, I shall not be eating my fur lined
boots just yet).

So this month we take a closer look at
the question of speech processing for the
transmitter - which is another one of those
areas where too many commercial rigs do
not appear to be paying enough attention.
The number of ‘power mics’ available to
the followers of CB bears witness to the
fact that enough users are disenchanted
with the basic rigs to want to go out and
spend a few more pounds in the hope of
performing a silk purse conversion.

Say “Arrrrriow"”

The specification for UK CB states that
maximum deviation is 2.5 kHz, nominally
1.5 kHz. The method of determining this

The ‘Rig’ and the options
the basic rig, and the forthcoming embellishments

High level mixer

MiX

Noise blanker

5W AF amp

MC3357

R

1

2nd conv. IF
& detector

Antenna

=1 LOWPASS

Speech processor

® Nicad/low power audio transportable conversion
® SELCALL and sub-audio tone systems

® Audio noise blanking, AM rejector system

® Mic processing systems, audio and RF clippers

® Conversions to other frequencies in HF (legal!)
® Auto break-in for radio/tape players

® Scanning, priority channels

Figure 1: Block diagram of the basic rig with options indicated in the oval ‘boxes’.

‘ AM rejector '

==y
<

MC145151

synthesiser

40 way code
switch

Other frequency
options

Figure 2: Typical oriental mic pre-amp, limiter and low pass filter stage.

1C203 TA7558P

R217

R216 220K R218 470K

C220

0.033(M)
R221
120K

R219
10K

R223 240K

R226 82K

R227

1C202 TA7558P
OR RC4558P
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is to first establish a 1.5 kHz deviation
input level, and then increase this by
20 dB - and swing the frequency from
300 Hz to 3 kHz. Now 20 dB is 100 times,
so if 2 mV gives 1.5 kHz, 200 mV must be
limited to 2.5 kHz.

The solution adopted by many rigs is
to simply drive the first stage of the mic
preamplifier into severe clipping by
banging the output from an op-amp hard
against the supply rails, and then
removing the resulting harmonics in an
active low pass filter as shown in Fig 2.
(Refer to our December CB rig test for
more details of such circuitry.)

The results of this are adequate for the
purpose of complying with the spec - but
they leave a lot to be desired in use. For
example, although speech will be clipped
to provide ‘talk power’, pauses in the
speech are likely to be filled in with
miscellaneous road and background
noises - since using the example outlined
above, the happy breaker can produce
200 mV output from his microphone, but
the gasps for breath need only produce
2 mV from the microphone for 60% of
maximum deviation to be used in trans-
mitting the heavy breathing.

Some designs make provision for pre-
emphasis in the modulator, to help spread
the speech energy more evenly by empha-
sizing higher frequencies, at the rate of
6 dB/octave. The result produces a
characteristic which is approximately the
inverse of the audio engineers ‘A’
weighting curve - where the idea is to
concentrate sound energy in the most
perceptible band of frequencies for the
purpose of assessing noise levels.

The system works well on FM broad-
casting, where the modulation levels are
generally well below 50% (most of the
time) - but in a communications system
with only a narrow available deviation,
clipping usually sets in and evens out the
energy dispersal using ‘brute force’
techniques.

ALC to the rescue

Automatic Level Control (ALC), Voice
Operated Gain Control (VOGAD), call it
what you will, has one purpose - namely
to try and nrovide a constant audio output
level (without clipping) over a wide range
of input fevels. In this way, the maximum
speech effectiveness is retained, but the
time constant of the gain control is set so
that small pauses in the speech are not
immediately filled in with background
noises as the amplifier’s gain remains
suppressed awaiting the next speech input.

Plessey’s SL6270 mic preamplifier IC
(Fig 3) provides a constant output from 3
to 100 mV input without clipping and the
associated problems of harmonics and
intermodulation distortion. This device
effectively combines the earlier SL630/
SL620 pair in a single package, although
purists might like to consider using an
SL1621 audio derived AGC generator
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Figure 3a: SL6270 mic pre-amp system.

with its uniquely programmable fast
attack/slow decay system.

ALC is provided in some rigs - SMC’s
new ‘Oscar’ is one, and here the ALC is
derived from the audio amplifier IC. D7
rectifies the audio, with RV6 determining
the operating point QI8 is then used to
clamp the microphone input to ground,
with C106/C107 and R68 determining the
time constant of the system. Q22 is there
to clamp the mic circuitry ‘off’ during
receive.

Incidentally, the loudspeaker is muted
during transmit by simply removing the
earth return via the PTT switch. Virtually
all CB rigs route the loudspeaker connec-
tion through the mic connection, since

this then enables a telephone handset to be
fitted, complete with remote speaker
-option switching. The fact that the loud-
speaker output is available here may also
be used in selective calling systems.

Another (low cost) IC solution is
offered by the SGS TDA1054 preampli-
fier device (Fig 4). Although originally
conceived for applications in cassette
recorders, this device has proven itself
versatile as a transmitter mic amplifier in
the circuit of Fig 5.

Finally in this review of practical
speech processing techniques, we give you
the TOKO KB4417. This device is the
subject of a forthcoming R&EW Data-
brief, so we will not delve too deeply here.
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Figure 3b: SMC’s OSCAR transceiver mic amplifier system, [
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The circuit of Fig 6 shows that, as usual,
the TOKO device manages to pack in
more functions for your money, including
an AGC section, clipper, transmit muting,
overmodulation shut down (OMP) and a
further section for filtering applications.

Conclusions

There’s a lot more to designing an
effective speech amplifier circuit than
simply clipping and filtering. If all rigs

had decent ALC input stages, then
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manufacturers of ‘power mics’ (ugh)

would be out of business. A few simple

tests will reveal that a decent modulation

+Vcc (8v) i system can do as much for the usable

! oy ¥ range of most sets as an extra 3 dB of
e

find L transmitted power.
No mention has been made of the need
m to avoid RFI in audio stages - the practical
2'uu2 14 13 |12 implementation of any transmitter speech
16 15 amplifier must take into account adequate
100n 1 decoupling of RF from sensitive sections
} I of the circuit. Most sets will rattle when
T 2 AMP AMP shaken - not as a rgsult of any quse
I /( KRB4417 screws, but due to the liberal use of ferrite
100n 10" AGC beads. AM sets are certainly more prone
10K ™\ ‘ el n to this problem, but FM is by no means

ZUL“ LIMIT immune, so watch out.

. 104

2u2 =

MIC IN

Next Month

Blizzards permitting, we shall be analysing
the basic circuit in detail, together with

= assembly and alignment considerations.
omp T 22K Hardware will be available, so your affair
10 [T with CB can begin in earnest.
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LOW PASS FILTER AND PRE-EMPHASIS

Seen Better 182

Comments 183
Figure 6: KB4417 in a comprehensive speech processor. e m e —— e ———————— e

BNOS is pleased to announce that we 100 W 2m Linear Amplifier. 10W input with £105.00
will be supplying built versions of receiver preamp; ideal for mobile or base use. +£3.50 P&P
the superb amateur radio 13.8 V/25 A continuous power supply, metered,
projects that appear _ fully protected, professional design; U.K. made £109.50

j by BNOS. +£3.50 P&
13.8V/6A PSU - stabilised £20.00
20/30 W Linear amp. £35.00
from this issue:

(2) 70cm CONVERTER Price: £23.95

(1)

R&EW f

2m CONVERTER
Price: £22.95 (inc case)
+ 80p p&p

mail order only, please:
Greenarbour, Duton Hill
Great Dunmow, Essex CM6 3PT
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BI-PAK PCB ETCHANT BI-PAK SOLDER - BRAND NEWLCD
AND DRILLKIT § DESOLDERKIT DISPLAY MULTITESTER.
Complete PCB Kit comprises Kit comprises  ORDER NO. SX80 RE 188m
1 Expo Mim Orifl 10.000RPM 12v OC inc1 3 =/ 4 1 High Quality 40 watt General Purpose LCO 10 MEGOHM INPUT IMPECANCE
collets & 1 x 1mm Twist bit ' Lightweight Soldering Iron 240v mains inc! “3Y digit * 16 ranges plus hFE test facility for
1 Sheet PCB Transfers 210mm x 150mm 3/16° (4.7mm) bit PNP and NPN transistors * Auto zero. auto
1 Etch Resist Pen 1 Quality Desoldering pump. High Suction with polarity *Single-handed. pushbutton
1 %1b pack FERRIC CHLORIDE crystals automatic ejection. Knurled_ anti-corrosive operation *Over range ingdication *12.5mm
512t SCREWDRIVER SET 3 sheets copper clad board casingand tefion nozzle ("2-inch) large LCO readout * Diode check
2 sheets Fibreglass copper ciad board 1 5 metres of De-soldering braid on plastic *Fust circuit protection * Test leads. battery
rase; Sizess =) BYRIIZINY oS Full instructions for making your own PCB dispenser and Instructions Included
29and 3.8mm ' boargs 2 yds (1.83m) Resin Cored Solder on Card Max indication 1999 or — 1999
5131 NUT DRIVER SET Retail Value over £15.00 o, 1 Heat Shunt toof tweezer Type { Polarity indication Negative only
5 precision nut drivers in hinged plastic case OUR BI-PAK SPECIAL KIT PRICE £9.75 Total Retail Value over £12.00 H Positive readings appear
With turning rod ORDER NO. SX81 OUR SPECIAL KIT PRICE £8.95 without + sign

Sizes: — 3.3 5.4.4.5and Smm £1425 Inputimpedance 10 Megohms

5T41 TOOL SET - Zero adjust Automatic
5 preciston instruments in hinged plastic case MINI VICE ‘ = TheThlrd and ?amplingllmf . 25%:"5"?5232?5
Crosspoint (Phillips) screwdrivers This small cast iron quaiity made vice will LY ‘ Fou l’th HaI'Id- e Pemnersa u": - 1_ PP3 or Ivalent 9V
HOandH 1 Hex key wrenches clamp on to any bench of table having a max g / ower Supply b:ner prieguiae
1.5.2and2.5mm £1.75 thickness of 1% ° The 2'% * jaws open to max Ve .4‘ > ... You always need Consumption 20mwy
5151 WRENCH SET of ls/.'.Approx size 80 x 120 x 66mm g §  buthave never got “until now Size 155 x 88 x 31mm
5 precision wrenches In hinged plastic case Bi-Pak’s Mimi Vice at . This helpful unit with Rod mounted RANGES l ]
Sizes —4.4% 5 55and6mm £1.75 a Mim Price only horizontally on Heavy Base. Crocodite clips 0C Voltage 0-200mv
attached to rod ends . Six ball & socket joints 0-2-20-200-1000V. Acc: 0.8%

BUY ALL FOUR SETS. 5721-3T51and get £2. give nfinite variation and positions through AC Voltage 0-200-1000V
HEX KEY SET FREE " / 3 360° also available attached to Rod a 2% diam 9 )
HEX KEY SET ON RING ORDERNO SX82 . Acc. 1.2% DC Current 0-200uA
. \[ magnifier giving 2.5 x magnitication. Helping 0-2-20-200mA.0-10 A. Acc” 1 2%
Sizes:15.2.2.5.3 - hand unit available with or without magnifier Resistance 0-2.20-200K ohms
4.5.5.5and 6mm Our Price with magnitier as llusirated ORDER T E T [ 0 :
ey Lo TH02\Ee e PAK VERY LOREST PSS PRICE 2 DO
HX/1 £1.28 Without magnihier ORDERND T400 £4.76 Bt- 95,00 sazh. " g

. g

6 precision screwdrivers in hinged plastic

i

e

H mw39s NI-CAD CHARGER
EXPERIMENTOR g!u,aeusetdc"c WB).eo,mf‘ges Universal Ni-Cad battery charger. All plastic

BOXES - ALUMINIUM - Fiangee L huing screws into brass busnes case with Ift up id. Charge/Test switch. LED

PLASTIC SIE L W Order No Price indicators at each of the five charging pomts

ALUMINIUM BOXES s 2 141 £1.00 Charges Power

Made with Bright Aluminium folded 4 £1.30 PP3 (3V) 220-240V AC

construction with deep lid and screws 6 3w 2 144 £1.50 U12(1.5V penlite)  Dims

SIZE'L W Order No Price Plastic as above but with alumintum top panel Ut (t.sv-¢ 210 x 100 x 50mm
5% 2% % 159 83p 2% 1 146 £€1.40 U2(1.5v"D £6.95

4 2% 1% 161 83p  Plastic sloping front POWER SUPPLY 0URPRICE £3.25

4 2m 2 163 83p S% 4% 2% Power supply fits directly into 13 amp socket

3 2 1 164 S7p Fused for safety. Polarity reversing socket

8 6 3 166 £1.68 Voltage switch. Lead with multi plug

6 4 2 167 £1.12 148 Input: - 240V AC. 50HZ Output:-3.4.5.6
All measurements for boxes are shown in inches. L = Length. W = Width_ H = Height 7.5.9& 12vDC Ratng:-300ma  MW88

nEs'I’IRRESIsrABL o «CAPABLE L TRIACS — PLASTIC

’
*TORBARGAINS: | cAPACITORPANS” CCEssomigs " | {ar et I o
P Description

2 10 inci 5. Sackets 40p £375 €150 £30.00
Capacitors Muned Iyoes Soeakers ppgn, ;01" 180°:24 fn:.n:'}dsclﬂj’ﬂ""'ors 8 AMP 400y — 10220 — TAG 425

) S. §
29
Resistors

Cetamic Capactors Miniature o at well gyep I3 tere ang Mono 509 £5.75 £27.50 £50.00
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¥ watl Carpon R Ceramics 1pt-5 P
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4 2 watt Resisto, Wimed (280 type capacilos 50 Kit 1 £15.65 (Kits 1 & 2 combined ne Lo
PakS SK12.15 con; OIM-2M2 Migeg 2 g ":m foh ¢ Kit2€ 8.94 price £23.000 % w“ﬁag
of assorteq gy ’am 21308 of Carbgn £y . 1 00 Electiotcs. ait sorts sheet o rejects,
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Quantit
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a5HC vatye £2.50 The maore you buy the cheaper they come!
Pin 100t 500tf 100 oft

MOTOROLA PIEZO 8 750 €300 €5

ELECTRIC TWEETER BI-PAK’'s COMPLETELY NEW CATALOGUE 18 80p  £3.25 £550

Maximum Ratings : Completely re-designed Full ol the type of components you require. plus some 16 80p £3.25 £5.50 1
Y t course. the largest range of
oits rms which is equat to very interesting ones you will s0on be using and o

gts)(;lwasns across 4 oher:s semiconductors for the Amateur and Professional you could hope to fing VOLTAGE RFGUHAT[OR{S
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THE CD4017B IS DESCRIBED in manufacturer’s leaflets as ‘a
CMOS decade counter/divider with ten decoded outputs’. This
simple description in fact belittles the full capabilities of the
device, because those ‘ten decoded outputs’ can in practice be
used to do a whole host of useful things. The ten outputs are so
arranged that, when the chip is fed with a suitable clock signal,
they sequentially switch high on the arrival of each new clock
pulse, only one output being high at any moment of time. Each
output is capable of sinking or sourcing a current of several
milliamps.

Thus, the decoded outputs of the CD4017B can be used to
directly drive a bank of LEDs to make attractive visual
‘sequencing’ displays, or to sequentially switch audio tone
generators to produce special sound effects or create musical
rythms, etc. Alternatively, outputs can be coupled back to the
device’s control terminals to make the IC count to, or divide by,
any number from 2 to 9 and then either stop or recycle. Numbers
of 4017s can readily be cascaded to give either multi-decade
division or to make counters with any desired number of decoded
outputs. Let’s take a closer look at the device.

CD40178B BASICS.

Figure 1 shows the outline and pin designations and the
fulictional diagram of the CD4017B, while Fig 2 shows the basic
timing diagram, of the device, which incorporates a S-stage
Johnson counter. The device has CLOCK, RESET AND
INHIBIT input terminals and ten DECODED and one CARRY
output.

The counters are advanced one step at each positive transition
of the CLOCK input signal when the CLOCK INHIBIT and
RESET terminals are both low. Nine of the ten decoded outputs
are low, with the remaining output high, at any given time. The
outputs go high sequentially, in phase with the CLOCK signal,
with the selected output remaining high for one full clock cycle.
An additional CARRY OUT signal completes one cycle for every
ten CLOCK input cycles, and can be used to ripple-clock
additional 4017’s in multi-decade counting applications.

The 4017 counting cycle can be inhibited by setting the
CLOCK INHIBIT terminal high. A high signal on the RESET
terminal clears the counters to ZERO and sets the ‘O’ output
terminal high. All unused inputs must be tied low or high, as
appropriate. The CD4017B can be powered from any DC supply
in the 3V to 18 V range; the IC consumes a typical quiescent
current of less than one microamp. The CLOCK signal must have
arise time less than 15 uS; the maximum usable clock frequency is
typically S MHz.
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CD4017B

The CD4017B counter/divider
is one of the most popular of
all CMOS chips. In this special
feature, Ray Marston explains
the basic characteristics of the
device and shows 27 practical
ways of using it.

PRACTICAL DIVIDER CIRCUITS.

The CD4017B is a very versatile counter/divider and can readily
be made to divide by any desired whole number. The easiest way
to use the device is as a decade divider, as shown in Fig 3. Here,
the output signal has a frequency 1/10th of that of the input clock
signal. We’ve shown a 555 astable as the ‘clock’ generator, but
any other clock generator can be used, the only requirement being

UL
N

CLOCK
INPUT

mi=

.

M

CARRY
ouT

Figure 1a: Outline and pin designation of the CD40178B.
Figure 1b: Functional diagram and data for the CD40178B.
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Figure 2: Waveform timing diagram of the CD4017B, with it's RESET
and CLOCK INHIBIT terminals grounded.
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Figure 3: The simplest application of a 4017 is as a decode divider.
IC1 is a 555 astable ‘clock’ generator.
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Figure 4: Any number of 4017s can be cascaded to make a multi-
decode divider. If the outputs are to be externally loaded, they
should be buffered, as shown here.

that the clock signal should transition fully between the logic ‘O’
and logic ‘1’ states, and must have a rise time less than 15 uS.

Any number of 4017B stages can be cascaded to give multi-
decade division. Fig 4 shows the circuit of a 3-decade divider that
generates outputs of 1/10th, 1/100th and 1/1000th of the clock
frequency. Note that the four outputs are buffered via simple
CMOS inverters (made from 4001 gates), to ensure that output
loading does not degrade the rise-times of the clock signals.

Figure 5 shows how to connect the 4017B so that it stops
operating after completing a pre-determined counting sequence.
In the diagram, the counter is set to stop when its clock inhibit
terminal is driven high by the ‘9’ output, but the counter can in
fact be inhibited via any one of the 4017’s decoded output
terminal. The count sequence can be restarted by pressing reset
button PBI1.

Figure 6 shows one way of connecting a 4017 as a divide-by-N
(N = 2 to 9) counter with N decoded outputs. The circuit is set to
divide by 5 with the connections shown. The circuit operation

PB1

®)
I 6v 7015V e

& RESET
CLOCK RESET
SIGNAL 15
INPUT INHIBIT [=—
O_.Ta- CLK 40178
]
R
3] 2] 4] 7]10] 1] 5| 6] o] 11
R1
100k

Figure 6: Method of connecting the 4017B for sequence-and-stop
operation. The counter stops when it's CLOCK INHIBIT terminal is
driven high by the ‘9’ output. The count sequence can be restarted
by pressing the RESET button.
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here is such that the Nth output of the counter momentarily goes
high on the positive transition of the Nth clock pulse and causes
the ICla-IC1b flip-flop to change state and apply a reset
command to pin 15 of the 4017, which in turn causes its ‘O’
output to go high and feed a low signal to one terminal of NOR
gate IClc: When the negative transition of the Nth clock pulse
arrives, it places a low signal on the remaining terminal of the
IClc NOR gate, which therefore feeds a high signal to ICla and
causes the flip-flop to again change state and remove the reset
command from pin 15 of the 4017. The 4017 is then free to count
again on the arrival of the next clock pulse.

Figure 7 shows an alternative way of obtaining divide-by-N
operation. Here, the Nth output (the 5th in this diagram)
momentarily goes high on the arrival of the positive transition of
the Nth clock pulse and causes the ICla-IC1b monostable to
generate a 15 uS pulse that immediately resets the counter to the
‘O’ or empty state, ready for the arrival of the positive transition
of the next clock pulse: This circuit is of particular value in multi-
IC 4017 divider applications. In practice, the monostable pulse
duration must be less than the clock period interval, so the Fig 7
circuit will only work at clock frequencies up to about 60 kHz. At
higher frequencies the pulse period must be reduced.

Note in the Figs 6 and 7 circuits that the counter can be made
to divide by any number N by simply taking the ‘free’ terminal of
the circuit’s multi-vibrator to the Nth output terminal of the
counter.

GREATER-THAN-10 STAGE
COUNTER /DECODER CIRCUITS.

The most important feature of the 4017B is the fact that it
provides up to ten fully decoded outputs, making the IC ideal for
use in a whole range of ‘sequencer’ applications. Often, however,
ten stages of counting/decoding aren’t enough for a particular
task and in such cases it is a fairly simple matter to interconnect a
number of 4017 ICs to obtain any required total of decoded
output stages.

Figure 8 shows how to interconnect a pair of 4017°s to make a
10- to 17-stage counter/decoder; the circuit is shown set for
divide-by-17 operation. Circuit operation is as follows.
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1
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Figure 6: A Divide-by-N {N =2 to 9) counter with N decoded outputs.
the circuit is set to divide-by-5 with the connections shown.
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Figure 7: An alternative divide-by-N counter. The circuit
is set to divide-by-b with the connections shown.
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Figure 8: A 10- to 17-stage counter/decoder, set for divide-by-17
operation,

Figure 9: An 18- to 25-stage counter/decoder, set for divide-by-25
operation.
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Figure 10: A 26- to 33-stage counter/decoder, set for divide-by-33 operation.

The CLOCK input signal is parallel-fed to IC1 and IC2.
When, however, the count is below 9, the ‘9’ output of IC1 is low
and causes the CLOCK INHIBIT terminal of IC2 to be set high
via IC3¢, so IC2 is not influenced by the clock signals. As soon as
the 9th clock pulse arrives the ‘9’ output of IC1 goes high and
inhibits IC1 from further clocking action and simultaneously
drives the clock inhibit terminal of IC2 low via IC2c and enables
IC2 to respond to subsequent clock signals. Eventually, on the
arrival of the 17th clock pulse, the ‘9’ output of IC2 goes
momentarily high and triggers the IC3a-IC3b 15 uS monostable,
which resets both counters to their empty or ‘O’ states. The
counting sequence then repeats.

Note that the ‘9’ output of IC1 and the ‘O’ and ‘9’ outputs of
IC2 are ‘lost’ in the counting action, so the circuit provides a
maximum of 17 usable counter/decoder stages. The circuit can be
made to count by any number in the range 10 to 17 by connecting
the ‘free’ input terminal of IC3a to the appropriate output

Figure 9 shows the connections for making an 18 to 25-stage
counter/decoder from three 4017’s. In this case IC3 is inhibited
via IC4b and the low output ‘9’ of IC2, and IC2 is inhibited via
IC4a and the low output ‘9’ of IC1, up to the 9th clock pulse. IC1
is inhibited via it’s high ‘9’ output, and IC2, between the 10th and
17th clock pulses. Finally, IC1 is inhibited via it’s high ‘9’ output,
and IC2 is inhibited via the high ‘9’ outputs of IC1 and IC2 via
1C4c between the 18th and 25th clock pulses, and the entire circuit
is reset to the ‘O’ state via the IC5a-IC5b monostable on the 25th-
plus-one clock pulse.

Note in Fig 9that the Ist counter gives nine useful outputs and
that all succeeding stages give eight useful outputs. The basic Fig9
circuit can be expanded to incorporate any number of 4017 stages
by simply adding slightly modified 1C2-1C5a-IC4b stages between
IC1 and the final two stages of the system, as shown in the 26- to
33-stage counter/decoder circuit of Fig 10.

Figure 11 shows an alternative way of using 4017’s to obtain

terminal of 1C2. large numbers of counter/divider stages. The technique
i s RESET L
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Figure 11: A 79- on 80-stage counter/decoder. The circuit gives

79-stage operation when the reset generator is fed from the ‘9’

output of IC8, on 80-stage operation when fed from the ‘9’ output of IC9,
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Figure 12: The basic block diagram of a simultaneous 8-channel
remote control system.

illustrated here is cost-effective on counts exceeding 43 or so, and
the diagram in fact shows the connections for making a 79- or
80-stage counter/decoder. IC9 is used to multiplex the IC1 to IC8
4017 stages and is clocked via the pin-12 CARRY OUT signal of
each succeeding counter stage via diode-resistor-capacitor
discriminator/differentiator networks.

The basic Fig 11 circuit can be used to give any number of
decoded output stages up to a maximum of 99 by using
appropriate numbers of 4017 counter stages and by feeding the
input pin of the reset generator from the appropriate counter
output terminals. The circuit counts in decade numbers when the
reset pulse is derived from IC9, or in discrete numbers when fed
from outputs of the other counters.

SIMULTANEOUS MULTI-CHANNEL REMOTE
CONTROL SYSTEMS.

Simultaneous multi-channel remote control systems, giving either
fully proportional or simple ON/OFF action (or a combination of
the two) are widely used by the model ‘plane, boat and car
fraternities’. The 4017B is ideally suited for use in such systems,
since the systems rely on a basic ‘sequencing’ action; let’s see
how.

BASIC PRINCIPLES.

Figure 12 shows the basic block diagram of a typical 8-channel
remote control system. In the transmitter, eight manually-
actuated pots (in a proportional system) or switches (in an
ON/OFF system) are sequentially sampled at a fixed rate by an
ENCODER circuit, which at each sample point generates a pulse
with a width proportional to the state of the device being tested.
The output of the encoder consists of a repeating series of
‘frames’ of eight width-controlled pulses followed by a
synchronisation pulse, all presented in serial form.

Typically, in an 8-channel proportional system, the width of
the controlled pulses may be variable from 0.5 mS to 1.5 mS
(depending on the setting of individual control pots), the sync
pulse width may be 3 mS, the sample period 2 ms, and the frame
width 20 mS.

The serial output of the encoder is coupled via a suitable ‘link’
to the input of a DECODER circuit that is located in the remote
receiver. The ‘link’ may take the simple form of two wires (or
only one if a ground return is used), or the more complex form of
a modulated radio, ultrasonic or infra-red signal. The decoder
circuit detects the sync pulse in each frame, and then counts the
individual controlled pulses in the frame and routes each one to
its own output terminal, where it may be fed to an electronic
switch or a servo-mechanism which will reconstruct the original
mechanical control movement that took place at the transmitter.

The ‘hearts’ of the remote control system described above are
the encoder and the decoder. The basic control system is highly
versatile; in ON/OFF applications, for example, the outputs can
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Figure 13: Practical circuit and waveforms of a simultaneous
8-channel proportional control encoder.

easily be decoded to give non-simultaneous on/off control of up
to 256 devices from the 8-channel system.

AN 8-CHANNEL PROPORTIONAL CONTROL
ENCODER.

Figure 13 shows the practical circuit and waveforms of a
4017-based 8-channel encoder for use in simultaneous control
systems. IC2a is a 500 Hz (2 mS) astable multivibrator that
simultaneously feeds clock pulses to the input of the 4017 and
trigger signals to the input of the IC2b-IC2¢ monostable
multivibrator. In any given clock cycle, the period of the
monostable is determined by C2-R4 and by the resistance value in
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8-channel proportional control decoder.

series with the relevant ‘high’ output of the 4017. In clock cycles
‘O’ to ‘7’ the pulse widths are determined by the settings of RV1
to RV8 respectively. In the ‘8’ clock cycle the pulse has a width
equal to the clock cycle period (2 mS), and in the ‘9’ cluck cycle
the pulse is fixed at about 1 mS, thus giving a composite 3 mS
sync pulse from the 8th and 9th cycles. The system is designed to
give a fixed 20 mS frame width.

Note that, in conformance with normal practice, only one
third (or less) of the sweep ranges of RV1 to RV8 are utilized. In
practice, component values may have to be altered slightly to give
precise ranges of coded output pulse widths.

AN 8-CHANNEL PROPORTIONAL CONTROL
DENCODER.

Figure 14 shows the circuit and waveforms of a decoder for use
with the above system. The incomming ‘coded’ waveform is fed
simultaneously to the clock terminal of the 4017 and to the trigger
terminal (via C1-R1-D1) of the IC2¢-IC2d monostable. IC2 of
this monostable produces a negative-going pulse with a period
slightly less than the 2 mS clock period (about 1.8 mS), and this
negative pulse is ANDed with the positive clock signal by IC2a
and IC2b to produce a RESET output signal from the 3 mS input
sync pulse, but not from the ‘control’ pulses, which all have
periods significantly less than the 1.8 mS reference value. Note
that the value of R3 may have to be adjusted on test to set the
correct reference period.

Outputs 1 to 8 of the 4017 are sequentially ANDed with the
coded clock signal once the counter has been reset by the sync
pulse, so that each individual code pulse is routed to its own
designated output terminal or channel. The individual outputs
which take the form of 0.5 mS or 1.5 mS pulses with repetition
periods of 20 mS, can then be fed to suitable servos, etc., to
convert the pulses into proportional mechanical movements.

AN 8-CHANNEL SIMULTANEOUS ON/OFF
ENCODER.

Multi-channel simultaneous on/off coder/decoder systems are
technically no easier to implement than full proportional systems.
In fact they are often more difficult. Fig 15 shows a practical
example of a simultaneous 8-channel on/off control encoder.
Here, astable multi IC2a simultaneously feeds 500 Hz clock
signal to the 4017, to the 1C3a-IC3b 200 uS monostable, and to
one input terminal of the IC2b-IC2c AND gate. The other input
of the AND gate is sequentially taken from the ‘0’ to ‘7’ outputs

of the 4017 via any of the PBO to PB7 switches that are closed. P>
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Figure 16: Circuit and waveforms of asimultaneous 8-channel ON/OFF decoder.

and directly from the ‘9’ output. The outputs of the AND gate
and the 200 uS mono, plus the direct ‘8’ output of the 4017, are
all ORed to produce the final serial-coded output across R4.

The final output waveform comprises 200 uS pulses and 1 mS
pulses to represent OFF or ON switch states respectively, plus a
3 mS sync pulse spanning the 8th and 9th clock cycles.

AN 8-CHANNEL SIMULTANEOUS ON/OFF
DECODER.
Figure 16 shows a decoder circuit that is suitable for use with the
above encoder. Here, the 1C3a-IC3b-1C2a-IC2b network detects
the input sync pulse and then resets the counter, and the IC3c-
1C3d-1C2¢-IC2d network detects ‘wide’ (1 mS) or ‘on’ code
pulses and then ANDs the selected output of the 4017 via the IC4-
IC7 array to produce a high potential on the appropriate output
channel. Note that the purpose of the D-R-C network in each
output channel is to convert a detected ‘wide’ pulse into a steady
DC voltage that will remain high (or low) for greater than one
frame period.

Note that the steady (non-pulsed) outputs of the eight
channels of this system can readily be binary decoded to make a
total of 256 non-simultaneous channels available.
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Figure 18: 10-LED chaser or sequencer. This circuit can be used with
supply voltages up to only 9 volts, and produces a ‘moving dot’
display.
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Figure 17: A simultaneous 15-channel ON/OFF encoder.
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Figure 19: this version of the 10-LED chaser can be used with any
supply up to 15 volts.
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Figure 20a: This version of the chaser can be used with reasonable
confidence up to 12 volts maximum.

Figure 20b: Possible equivalent of the Fig 20a circuit when powered
from a 15 volt supply.
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Figure 21: 10-LED ‘moving hole’ display.

EXPANDED MULTI-CHANNEL CONTROL
SYSTEMS.

1t should be noted that each of the four coder/decoder circuits
that we have looked at can easily be expanded to incorporate any
desired number of channels (with appropriate increases in frame
periods and miscellaneous timing component values) by simply
using multi-stage 4017B counter networks (as described earlier) in
place of the single counters shown in the existing circuits. Fig 17,
for example, shows how a pair of 4017s can be used to make a
simultaneous 15-channel on/off encoder.

LED CHASER /SEQUENCER CIRCUITS.

One of the most popular applications of the 4017B is as a LED
chaser or sequencef~in which the IC drives an array of LEDs in
such a way that individual LEDs or small groups of LEDs turn on
and off in a pre-determined and repeating sequence, thereby
producing a visually attractive display.

Figure 18 shows the practical circuit of a 10-LED chaser, in
which IC1 is used as the clock generator. The action here is such
that the display appears as a moving ‘dot’ which repeatedly
sweeps from left (LED 0) to right (LED 9) in ten discrete steps as
the 4017 outputs sequentially go high and turn the LEDs on. The
LEDs do not, of course, have to be arranged in a straight line,
they can, for example, be arranged as a circle, in which case the
‘dot’ will seem to rotate.

Note that the LEDs in the Fig 18 circuit are not provided with
current-limiting resistors, and that the circuit can safely be used
with supply voltages up to only 9 volts. The decoded outputs of
the 4017B provide inherent current-limiting under short circuit
conditions: The manufacturers do not quote a maximum short-
circuit current value, but practical experience indicates that
currents of 10 - 15 mA are commonly available from the device.
The maximum device dissipation-per-output-stage figure of
100 mW is quoted on some data sheets, indicating that a volt drop
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Figure 22: 4-LED continuous MOVING DOT display.
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Figure 23: 4-LED intermittent MOVING DOT display with 50% blank
period.

up to about 7 volts can safely be developed across a 4017B output
stage under maximum-current conditions.

Thus, the LED chaser circuit of Fig 18, which has each LED
connected directly between an output and ground, can safely be
used up to maximum supply values of 9 volts (allowing for a 2 volt
drop across an ON LED). At voltages greater than 9 volts, the
circuit of Fig 19, which has a resistor wired in series with each
LED, should be used. Note that the main purpose of these
resistors is that of reducing the power dissipation of the 4017B.

A variant that is sometimes used is shown in Fig 20a, and can
be used with reasonable confidence at supply levels up to 12 volts
maximum. Figure 20b shows a possible equivalent of this circuit
when it is powered from a 15 volt supply, and illustrates the defect
of the design. The action of the 4017B is such that when a given
LED is on, the anodes of all other LEDs are effectively grounded:
R1 thus causes the OFF LEDs to be reverse biased. Because of the
low reverse-voltage ratings of LEDs, it will often be found that
one of the OFF LEDs will zener at about § volts, giving the results
shown in the diagram and possibly causing a destructive power
overload in one of the 4017B output stages. [ 3
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Figure 24: Circuit and performance table of 4-LED 5-step  Figure 25: 4-LED continuous ‘Accelerator’ display, in which the
SEQUENTIAL TURN-OFF display. pattern seems to accelerate from left to right continuously.
intermittently, or to ‘scan’, since the IC takes ten steps to
o completely sequence and all LEDs will therefore be off during the
‘unwanted’ steps.
. . If a continuously-moving less-than-10-LED display is
== E e required, this action can be obtained by connecting the first
T B 1o ‘unused’ output terminal of the 4017B to it’s pin-15 RESET
terminal, as shown (for example) in the 4-LED circuit of Fig 22.
LI Alternatively, the circuit can be made to give an intermittent
display with a controlled number of OFF steps by simply taking
S the appropriate one of the ‘unwanted’ outputs to the pin-15
RESET terminal. In Fig 23, for example, the LEDs ‘display’ for
Figure 26: 4-LED intermittent ‘Accelerator’ display, in which  four steps and then ‘blank’ for four steps, after which the

‘acceleration’ occurs for 10 clock steps in every 30.

ALTERNATIVE LED DISPLAYS.

The output stages of the 4017B can source or sink currents with
equal ease. Fig 21 shows how the IC can be used in the ‘sink’
mode to make a ‘moving hole’ display, in which nine of the ten
LEDs are on at any given time, with single LEDs turning off
sequentially. If the LEDs are arranged in the form of a circle, the
circle seems to rotate. Note that, since all LEDs except one are on
at any given time, all LEDs must be provided with current-
limiting resistors, to keep the IC power dissipation within
reasonable limits.

Moving dot displays are, in practice, far more popular than
the moving hole types. Moving dot displays of the Fig /8 type can
be used with fewer than ten LEDs by simply omitting the
unwanted LEDs, but in this case the dot will seem to move

sequence repeats.

Figure 24 shows a rather unusual and very attractive 4-LED
5-Step sequencer, in which all four LEDs are initially on but then
turn off one at a time until eventually (in the 5th step) all four
LED:s are off; sequencing details are given in the table of Fig 24.
Note that the LEDs are effectively wired in series and that the
basic circuit can thus not be used to drive more than four LEDs.

Figure 25 shows another unusual and attractive LED display.
In this case the 4017B runs through a 10-step sequence, with LED
1 on for steps ‘0’ to ‘3’, LED 2 on for steps ‘4’ to *6’, LED 3 for
steps ‘7’ and ‘8’ and LED 4 on for step ‘9’. The consequence of
this action is that the visual display seems to accelerate from LED
1 to LED 4, rather than sweep smoothly from one LED to the
next. The acceleration action repeats continuously.

Figure 26 shows how the above circuit can be modified to give
an intermittent display, in which the visual ‘acceleration’ action
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Figure 27: Muitiplexed 6-LED by 3-Line moving-dot display in which the dot moves intermittently along the lines, one line at a time.
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Figure 26 is a simple example of display ‘multiplexing’ in
which IC3 and Q3 are used to enable or disable a bank of LEDs.
Fig 27 shows a further example of a multiplexing circuit, in which
3-lines of six intermittently-sequenced LEDs are sequentially
enabled via IC3 and individual gating transistors, with only one

WOVD 12v|
L
2
420

n i = line enabled at any one time. This basic circuit can in fact be
v x 3 « expanded to control a 10-line (100 LEDs) matrix display.
5’![ ; ;' 5’ ; Finally, Fig 28 shows the circuit of a 4-bank 5-step 20-LED
chaser. Note that a bank of four LEDs is wired in series in each of
Y ¢ 7 s 7 the five used outputs of the 4017B, so four LEDs are illuminated
s¥ s¥ ¥ ¥ = at any given time. In practice, roughly 2 volts are dropped across
fL!E‘ 5;-0. 4 _ 73 fm each ON LED, giving a total drop of 8 volts across each ON
- - 12 -6 -2

bank, so the supply voltage must be greater than this value for the
circuit to operate. A greater number of LEDs can be used in each.
bank if the supply voltage is suitably increased.

MUSICAL SEQUENCER CIRCUITS.

The decoded outputs of a clocked 4017B can readily be used to
sequentially actuate tone generators or special sound effects
circuits, etc., and thereby generate attractive or useful musical
sounds. To wrap up this 4017B feature, Figs 29 and 30 show a
couple of practical applications of this type.

In the Fig 29 circuit, IC1 is used to clock the 4017B, and the
decoded outputs of the 4017B are used to sequentially actuate
tone generator IC3 via diodes D1 to D10 and via note-selector
pins A to E. Each time one of these pins is driven high, a tone is
generated, each pin producing a different tone. Thus, by
connecting appropriate output diodes to appropriate tone pins,
the circuit can be ‘programmed‘ to generate simple tunes and
melodies with as many as 5-notes in a 10-step sequence.

Finally, Fig 30 shows how the above circuit can be modified
for use as a musical door bell. Here, when the circuit is in the

Figure 28: This 4-bank 5-step 20-LED chaser must be used with a
supply voltage greater then 9 V

Figure 29: A 10-step 5-note musical sequencer.

Figure 30: 9-step 5-note musical doorbell.
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occurs for 10 clock cycles but all LEDs then blank for the next 20
cycles, after which the action repeats. The action is as follows:

The 4017B has a CARRY OUT terminal at pin 12. When the
IC is used in the divide-by-10 mode, as in Figs 25 and 26, the
CARRY OUT terminal produces one output cycle each time the
IC completes a decade count.

In Fig 26 this signal is used to clock a second 4017B (IC3),
which is connected in the divide-by-3 mode, with it’s ‘0’ output
fed to gating transistor Q1. Consequently, for the first ten cycles
of a sequence the ‘0’ output of IC3 is high and Q1 is biased on, so
IC2 acts in the manner already described for Fig 25, with it’s
LEDs turning on sequentially and passing current to ground via
Q1. After the 10th clock pulse, however, the ‘O’ output of IC3
goes low and turns Q1 off, so the LEDs no longer illuminate, even
though IC2 continues to sequence, Eventually, after the 30th
clock pulse, the ‘0’ output of IC3 again goes high and turns Q1
on, enabling the display action to re-occur.
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normal standby mode Q1 is cut off via the IC4 flip-flop and no
power supply is connected to IC1 or IC3, so the circuit draws a
standby current of only a couple of microamps. When PBI is
briefly closed, the flip-flop changes state, turning Q1 on and
connecting power to IC1 and IC3 and thereby causing IC2 to
initiate the pre-programmed 9-step melody: On the arrival of the
10th clock pulse from IC1, the ‘9’ decoded output of IC2 goes
high and feeds a reset signal to the IC4 flip-flop. If PBI is open at
this time, Q1 turns off and the circuit action is complete. If, on
the other hand, PBI is still closed the sequencing action will
simply continuously repeat until PB1 is released.

BR&EW
: Your Reactions :
] Circle No. Circle No ]
: Immediately Applicable 262 Not Applicable 264 :
I Useful & Informative 263 Comments 265 1
[ .. -



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!

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

a0

62

Bredhursl

electronics

115 for further details

T 77 MICROWAVE MODULE YAESU 885.00
MMT144/28 2M Transverter for HF R 99.00 (—)] FT802DM  160-10m 9 Band Trensceiver 135'00
MMT432/28S  70cm Transverter for HF Rig  149.00  {—) || FC902 All Band A.T.U. 31.00 1159
== e MMT432/144R 70cm Transvertar for 2M Rig  184.00  (—) | SPSO1 Extemal Speaker ‘0o §1:50
g : MMT70/28 4M Transverter for HF Rig 11600 (—) | Fr1012 160-10m 9 Band Transceiver {FM) 590.00
P MMT70/144  4M Transverter for 2M Rig 115.00 (—)JFT1012D  160-10m 9 Band Transceiver (FM)
MMT1296/144 23cm Transverter for 2M Rig  184.00  (—} Digital R.0. 665.00
MML144/25  2M 25W tinear Amp (3W (/P) 59.00 (—)fOCT1012  DC/DC Power Pack 42.55 (1.50)
MML144/40 2M 40W Unesr Amp (1OW UP)  77.00 (—} | FAN101Z  Cooling Fan for 1012/2D 13.80
. MML144/100S 2M 100W Linear Amp (10W VP) 129.00 () | FT707 8 Band Transceiver 200W Pep 269,00 }
£247 inc. VAT [ MMLa32/20 70cm 20W Linear Amo (3W UP) 77.00  (—) | FT707S B Band Transceiver 20W pep 485.00 (—)
N MML432/50  70cm SOW Linear Amp FP707 Matching Power Supply 123.88 -
. o el oo af EOTRN e e o
ma MML4, m inear A igital V.F.O. 8 =
160-10m Transceiver 9 Bands 694.00 (— L432/100  20cTL00W hefr A 22884 () | FCT07 Matching A.T.U/Power Mater 85.00 (1.00)
Digital V.F.O. with Memories 215.00 (2. MM2000 RTTY 1o TV Converter 169.00 (—) ] MR? Metsl Rack for FT707 15.70 (1.00)
All Band ATU/Power Meter 119.00 (2.00/ MM4a000 ATYY Transceiver 269.00 (—) [ MM82 Mobile Mounting Bracket for FT707  16.10 (1.00)
External Spesker Unit 34.96 (1.50\0 MMC50/28 8M Converter to HF Rig 27.90 (—) ] FRG7 General Coverage Receiver 189.00 (—)
Dig. F'Qqu.nf:y Remote Controller 179.00 {1.50/0 mMmC70/28 4M Converter to HF Rig 2790 {—)J FRG7700  200KHz-30MHz Gen. Coverage
SOOHICWIlites 29.60 {0.50l] MMC144/28  2M Converter to HF Rig 2790  (—) Recejuer 329.00 ()
270Hz CW Filter 32.88 (0.50/] MMC432/2BS  70cm Converter to HF Rig 3490 (—) | FRG7700M As sbove but with Mamories 409.00 (—)
8 Band 200W Pep Transceiver $25.00 (—)} MMC432/1445 70cm Converter 10 2M Rig 34.90 (—) | FRT7700  Antenns Tuning Unit 37.00 (1.00)
8 Band 20W Pep Transceiver 446.00 (—) MMC435/600 70cm ATV Converter 27'90 (—) FT208R 2M FM Synthesised Handheld 209.00 (—)
External V.F.0. 86.00 (1.5010 MMK1296/144 23cm Converter o 2M Rig 59.80 (—) J FT708R 70cm FM Synthesised Handheld 219.00 —)
200W Pep Linear for TS 120V 144.00 (1.5000 MMDOS0/500 500MHz Digital Frequency : NC7 Base Trickle Charger 26.85 (1.30)
Mobile Mount for T$130/120 17.00 (1.50) Meter 89.00 (—)f NC8 Base Fast/Trickle Charger 44.10 (1.50)
Base Station Externai Speaker 23.00 (1.50/} MmpBOOP 600MMz Prescaler 23.00 (—)f NCIC Compact Trickle Charger 8.00 {0.75)
100W Antenna Tuner 79.00 (1.50)8 MmDPY Frequency Counter Probe 1150 (—)f FBA2 Battery Sleeve for use with NC7/8 3.05 (0.50)
AC Power Supply - TS130V 49.45 (2.50/8 Mma28 10M Preamp 1495 (— ] FN82 Spare Battery Pack 7.25 (0.75)
AC Power Supply - TS130S 88.50 (5.00/} MmAata4yv 2M RF Switched Preamp 3490 —f PA3 12v DC Adaptor 13.40 {0.75)
5 Band Mobile Aerial System 86.00 (5.00) MmF14a 2M Band Pass Filter 9.90 (—)J FT4BOR  2M Synthesised Muttimode 379.00 (—)
Duat Impeadance Desk Microphone 25.78 {1.50)0 pMmFa32 70cm Band Pass Filter 9.30 70¢m Synthesised Multimode
Fist Microphone 50K ohm IMP 1380 (D.75)8 pmsy The Morse Talker 115.00 — {1.6MHMz Shift) 459.00 —)
:-:(Lhoﬂ;cv:pho:: 5o$iwm IMP :;.gg :8.;3) OATONG PRODUCTS - FP8O Matching 230V AC Power Supply 63,00 (1.50)
'ass Filter o i
2M Synthasised Multmode 289.00 nel ECY G"g;’;',f:j;"“’ Convorter HF THgs + ASREVIEWED
ase Plinth for 4 d i ] M P aty
. ] VUF Very Low Frequency Converter 25,30 (—) 3
;n ';"V’“:”‘:: :x g’b"’ 25w 284.00 L Frequency Agile Audio Fitter 67.85 (—)
i NN o 1 e A rodel Audlolhilty 8970 (=W MB11  Mobite Mounting Brack 22.25 (1.00)
- = i e Mounti racket o
2M Synthesissd FM Portable 16600 (—1f 578 O ey Chpes 7035 1] csc Soft Carrying Cage 3.45 (0.75)
10W Amplifier for TR2300 58.00 (1.508 agp/a Auto RF Speech Clippers : NC11C 240V AC Trickle Charger 8.00 {0.75)
Mobile Mount tor TR2300 17.71 (1.50) (Yaesu Plug) 79.38 (—)f FL2010 Matching 10W Linear 64.40 (1.20)
Flexibie Rubber Antenns for TR2300 6.90 (0.50 p7s M anually controiled RF Speech Nicads 2.2 AMP HR Nicads Each 2.50 (—)
2M FM Synthesised Mandheid 198.00 {—) Clipper 56.36 (—) ] FL2100Z  160-10m 1200 Watt Linesr 425.00 (5.00)
External Speaker/Micraphone for 2400 13.40 (1.00M pec/m RF Speech Clipper Module 26.45 (—) [ FFS010X  H.F. Low Pass Filter 1kW 23.00 (0.75)
Base Stand and Quick Charger 45.00 (1.50)8 579 Morse Tutor 4945 — | FsP1 Mobile External Speaker B ohm 6W 9.95 {0.75)
12V Quick Charger 18.40 (1.00) ) YH55 Headphones 8 ohm 10,00 (0.75)
Sott Carrying Case Pius Belt Mook 11.80 (0.50) rd YH?7 Lightweight Headphones 8 ohm 10.00 (0.75)
Spare Battery Pack and Charger Lead  15.87 QTR24D World Clock {Quartz) 28.00 (0.75)
70cm FM Synthesised Mobile YM24A Speaker/Mic 207/208/708 16.85 {0.75)
Transceiver 334.00 YD148 Stand Microphone Dual IMP
Base Station Power Supply for 8400 84.00 4 Pin Plug 21.10 (1.50)
70cm Syntr sised Multimode 449.00 YM34 As 148 but 8 Pin Plug 21.45 (1.50)
Svr:hmsea 200KHz-30MHz p— YM38 As 34 but up/down Scan Buttons 24.90 (1.50)
leceiver L
; FOK VHF/UHF EQUIPMENT
External Speaker Uniy 26:89 Multi 700EX 2M FM Synthesised 25W Mobils 199.00  (—)
g-c:u.t S::m:nhww Time Clock gt‘!v:g Multi 7506 2M Multimode Mobile 289.00 ()
E’ uxe !.: phones Soiad (0-75 Expander 70cm Transverter for M750E 219.00 (—)
R At Pl 1935 (o190 an270 indoor Active Dipole Antenna ~ 37.95  (—)| STANDARD VHF/UHE
ile External Speaker 40 (1.50M8 370 Outdoor Active Dipole Antenna 5176 (—f c78 70cm FM Portable 219.00  (—!
:::;:K‘SE Eounrar;:; Power Unit 6.90 (=)} cpe7s 10W Matching Linear 67.60 (1.50)
. 58 2M Multimode Portable 39.00 (—
HEMouns Tranege|ver8,802d 586.00 (—Iff pk704 Squseze Paddie 10.80 (0501 | cpess 25W Matching Linear 7986 (150
or & Gen. Cov. Receiver 883.00 (—) HKT07 Up/D: M 10.60 p
Power Supply for 720A 99.00 (3.00) own Key 0. {0.50)§ CmB Mobile Brgckol 19.95 (1.00)
2M Multimode Base Station 499.00 (—}f HK704 Dluxe Up/DowniKey 14.50 (05014 cLe Soh Carrying Case 6.95 0.75)
Mms EKM14 Practise Osciliator 8.76 (0.500] c12/230 Charger 7.69 (0.75)
¥nihesised Compact 25W EK121 Efbu 29.96 (0.5
Mobile 289.00 (—)f EX12Y pnL e m B R 0}l ORAE POWER SUPPLIES
2M Multimode Mobiie 366.00 (—) EK15D EI" ng i‘d' one Monitor 10. (0.(50: All with Over-Votts - Current Limit and Thermal Protection
2M FM Synthesised Handheid 169.00 (—! Betronic. Keyes — 4AMP  27.95 (1.50) 12 AMP  69.00 {2.00)
Sott Cases 3.80 (0.50)] ROTATORS . 6AMP  44.96 (2.00) 24 AMP  99.00 (3.00)
Speaker/Microphone 12.00 (0.76)f XR250 Kenpro Lightweight 1-14" mast  44.95 {2.00)
e S5 Hiesch RO250 VHF R 49.95 (2.00}
230V AC Base Charger and Hod 39.00 {1.50)f Airschman otor 5 2
230V AC Trickie Charger 425 (0.75)] 95028 Colorotor {Med. VHF) #9:9, (2.0}
Car Charging Lead 3.20 {0.50) ] KR400RC Kenpro (HF) Complete with MODEL
8V Nicad Pack for IC2E 2200 (1.00) Lower Clamps 99.95 (2.50) 110
9V Nicad Pack for ICZE 17.70 (1.00)j] KR60ORC Kenpro (Med HF) Complete with
Emopty Case tor 6 xAA Nicads 5.80 (0.75) Lower Clamps 139.95 (3.00)
11.5V Nicad Pack for ICZE 30.50 (1.00)§} DESK MICROPHONES
12V Adaptor Pack for IC2E 8.40 (0.75) SHURE 444D Dua! Impeadance 29.95 (1.50)
10W Booster 49.00 (1.00) ] SHURE 5267 Mk Il Power Microphone 39.95 {1.50)
ADONIS AMB02 Compression Mic 1 O/P - iggg :—;
T™v RF 108 ADONIS AME01 Compression Mic+Meter 1 A — |
Fanlvt‘eTREinqur{E"%ﬁFc:vopair 0.80 (0.20) ] ADONIS AM 802 Compression Mic+Meter 30/P  59.00  {(—)
Toroid Filter TV Down Lead 2.00 (0.50) ] MOBILE SAFETY MICROPHONES SWR - POWER METER
Low Pass Fitter LP30 100W 3.95 (0.50) ] AOONIS AM 202S Clip-on 2095 () 0 Y0110 HF/2M Calibrated Power Reading 11.50
Triof Low Pass Filter LF30A 1kW 17.80 {0.75)] ADONIS AM 202F Swan Neck +Up/Down Buttons  30.00  {—} SWR25 H.E/2M Twin Meter 11.50 (0.
Yaesu Low Pass Filter FFSO10X 14W 23.00 {0.75)] ADONIS AM 202H Head Band+Up/Down Buttons  30.98  (—) UH74 2M/70 13,95 (O.
HP4A High Pass Filter TV Down Lead .95 (—)J DAIWA RM940 infra Red Link 46.00 {0.75) WELZ SP15M H.F/2M 200W 29.00 (0.
HANO MICROPHONES WELZ SP200 H.F/2M §9.00 {0.
ANTENNA BITS ) TA. 600 Fist Mic. 4.96 (0.50) | WELZ SP300 H.F/2M/70 79.00 (0.
H1-Q Balun 1:1 SkW pep (PL259 Fitting) 9.95 (0.751] power Mic. Wids Impeadance 9.95 {0.75) | WELZ SP400 2M/70 59.00 {0.75)
T Piece Polyprop Dipole Centre 1.00 (0.204 yRI0 MC30/35 600/50K IMP 13.80 (0.75) | DAIWA SW110A  H.F/2M 3500 (—)
Ceramic Strain Insulators 0.40 (0.101} yAESY YE7A/YD846 600/50K IMP 6.76 {0.75) | DAIWA CN620A H.F/2M _ Cross Pointers 52.80 (—)
Smatl Egg Insulators 0.40 (0.10) SHURE 201 High IMP. Quality Mic. 14.50 {0.75) | DAWA GN630 2M/70  Cross Pointers 71.00  {(—)
Large Egg Insulators 0.60 {0.10) OUMMY LOAOS
hm Twin F ¢ - Light -Per Meter .
;%’ohm ?wln ;:::Ju - qur 3::!1 i g:i :8’33 TEST.EQUIPNENT OL30  PL259  30W MAX 5.00 (0.50}
Drae VHF Wavemeter 130-450MHz 2495 (—I OL6O PL259 6OW MAX 8.80 {0.70)
URME7 Low Loss 50 ohm Coax-Per Meter 0.60 (0.20) 8 £y wavemeter 250MHz MAX 28.00 (0.75)] OLEO N TYPE 60W MAX 16.50 {0.70)
E.”G 50iokey Coe T W"':d o An °f|5bi°-°5’ DM81  Trio Dip Meter 51.78 {0.75)] DL150 PL259 150w MAX 14.95 {0.75)
ve::;od”nd tota! postage indicat y excess wil MMD50/500 Microwave Modules Fraquency DL600 S0239 600W MAX 29.96 {1.50)
J Counter €9.00 (0.75}) DL1OOO S0239 1000W MAX 39.95 {1.50)

All prices correct at time of going to press.
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IN—CAR SECURITY SYSTEM.—

This sophisticated anti-theft project is armed/disarmed externally by using a special
magnetic key fob to apply a security code to a sensor pad inside the windscreen.
Design by EDA Sparkrite Ltd.

The in-car security project described in
the next few pages is probably the most
sophisticated system ever published in the
UK. It gives full anti-theft protection to
the vehicle and all internal/external
accessories, is easy to build and fit, and is
available as a complete and fully
engineered kit from its designers, EDA
Sparkrite Ltd., at a cost of £24.95. The
system is known as the AT-80 and can be
fitted to any vehicle having a 12 volt
negative earth electrical system.

The outstanding feature of the AT-80
is its unique method of arming and
disarming the alarm system. The owner is
provided with a magnetic key fob which
can be used from OUTSIDE the vehicle to
apply a 4-bit security code to an adhesive
sensor pad mounted INSIDE the
windshield; the owner can easily pre-
programme the systern to accept any 4-bit
code of his choice. The sensor pad also
incorporates a ‘code accept’ lamp that
illuminates each time a code bit is entered,
but which does not indicate the
‘correctness’ of the total code entry.

Note that, although the system offers
only sixteen possible code combinations,
it still gives exceptionally good security:
To enter the vehicle one must be carrying
the correct car key and the magnetic fob,
and must know the special 4-bit security
code and how to feed it into the
windscreen pad.

PROTECTION.

The main alarm unit is fed with ‘trigger’
signals from door switches, a bonnet
switch, a boot switch, an accessory
protection loop, and from the ignition
system. If any attempt is made to enter the
vehicle or open the boot or bonnet or to
turn on the ignition (by switching or by
‘hot wiring’) when the AT-80 is armed,
the alarm will activate, causing the horn
and headlights to pulse for roughly one
minute. If one of the ‘trigger’ signals
remains active (e.g. a door remains open),
the alarm will activate indefinitely, even
when the one minute period has elapsed
(this does not apply to the accessory
protection loop). Closing the door again
returns the AT-80 to the armed state. The
ignition system is always disabled while
the AT-80 is armed.

Protection of accessories such as spot
lights or radio is performed by connecting
a loop of wire to the main control unit and
passing it through each accessory in turn,
firmly fixing it inside each accessory
without making an electrical connection
to it. The end of the loop is then
connected to a convenient earth on the
vehicle. Breaking the loop at any point
causes the alarm to sound for one minute
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and, if the system is not already armed, to
become armed. If the wire loop becomes
disconnected while the ignition is switched
on, the alarm sounds for about five
seconds but the AT-80 does not become
armed and the ignition is not disabled.

ARMING/DISARMING

As already mentioned, the AT-80 can be
armed and disarmed from outside the
vehicle by using a special magnetic key fob
to apply a security code to an adhesive
sensor pad mounted inside the
windscreen. This pad incorporates two
reed relays and an indicator lamp, which
briefly illuminates each time one or other
of the reed relays is activated by the key
fob. The key fob is powerful enough to

5
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penetrate even the thickest windscreen
and the code is formed by the correct
sequence of operations of the two reed
relays. A 4-bit code is used to disable the
system. This code is chosen and
programmed by the owner and can be
changed at any time whilst the system is
disarmed.

To arm the system, the ignition must
be turned off. Arming is achieved by
simply applying the key fob to the sensor
pad at least once, and the ignition system
is immediately protected, but not the
doors, etc. Thirty seconds later, the full
protection comes into force. If the alarm
is accidentally triggered, the one minute
alarm period can be shortened by entering
the correct disarm code, in which case the

The AT-80 installed under the bﬁnnet, together with the bonnet switch.



IN—CAR SECURITY SYSTEM.C

CIRCUIT DESCRIPTION

The AT-80 system is armed/disarmed by a
code applied to two reed relays (RD1-RD2) in
the windscreen sensor pad, the code being
applied via a magnetic key fob. The circuit of
the complete system can be broken down into
a number of ‘blocks’, these being the

POWER SUPPLY (designed around
transistors TR4-TRS), the CODE
DETECTOR (IC2b-1C3b-1C3a-I1CS-1C6-

IC4b and TR6, plus TR2-TR3), the ALARM
CONDITION DETECTOR (IC2a-IC2e-
1C2f-1C1d-IC4a and ICIc), and the ALARM
ACTIVATOR (IC1b-1C2d-1C1a and TR1).

THE POWER SUPPLY

All ICs in the system are powered from a 7
volt supply derived from Zener diode D11,
which in turn is powered (from the 12 volt
battery line) via constant-current generator
TR4, which is active whenever TRS is turned
on. TRS is turned off only when SWla is set
to the ARREST position and the output of
IC2d is low; this condition does not occur in
normal use.

THE CODE DETECTOR

Windscreen reed switches RD1 and RD2 are
normally open but can be closed (via the
windscreen) with a magnetic key fob that is
supplied with the kit. These switches are
biased via R31-D17-R39 so that two sets of
signals are available across D17 - these signals
being designated CLOCK and DATA. If
either switch is closed, a CLOCK signal is
generated, but a logic-0 DATA signal is
generated only when RD2 is closed. Thus, a
CLOCK pulse and logic-1 DATA is generated
via RDI1, and a CLOCK pulse a logic-0
DATA is generated via RD2. The signals are
used to activate the code detector circuitry.
The clock signals are debounced and
inverted via R28-C9-IC2b, ORed with the
output of the I[C3c-IC3d ACCESSORY
PROTECTION circuit (described later), and
converted into a clean negative-going pulse
via IC3b-1C2¢. This pulse is NORed (1C3a)
with the ignition line (via R19-R26-R25), and
the resulting output signal (from pin 3 of
I1C3a)is fed to MODE switch SW1b and also,
via transistors TR3 and TR2 to CODE
ACCEPT lamp LP4 in the windscreen pad.
Up to this point, the overall action is such
that, if the ignition is turned off (as when the
owner is trying to enter the vehicle), a brief
positive pulse appears at 1C3a output each
time a reed switch is closed, and this pulse
briefly illuminated LP4, but if the ignition is
turned on (as when driving), the pulse
generating system is automatically disabled.

The CLOCK signals from IC3a and the
DATA signals from D17 are fed to dual 4-bit
shift register ICS which has its outputs EX-
ORed via IC6, then ORed via IC4b and used
to drive ignition-disabling relay RL2 via
Darlington  transistor TR6. ICS s
automatically reset via C14-R42 when its
supply is first connected. The output of IC4b
(driving TR6) goes high when the codes in the
two halves of ICS do NOT coincide, and
drives RL2 on ONLY when the ignition line is
live. the overall action of the code detecting
circuitry depends on the setting of MODE
switch SW1, as follows.

When SW1 is the *“‘Programme’’ position,
identical CLOCK and DATA signals are fed
to both halves of ICS. Consequently, both
halves carry identical 4-bit codes, so the
output of 1C4b is low and TRé6 (and
IGNITION DISABLE relay RL2) is off. This
is the mode that is used when the owner ‘pre-
programmes’ the system with a code.

When SWI1 is in the normal *‘on’’ (or
*‘Arrest’’) position, CLOCK signals are fed
only to ICSb. Consequently, ICSa
permanently retains the owner’s own pre-
programmed code, but IC5b presents a code
equal to the most recent four bits of DATA
fed in from the windscreen pad. If these two
sets of DATA coincide, IC4b output is low,
the system is DISARMED, and the vehicle
can be started, but if the DATA does not
coincide IC4b output goes high (system
ARMED) and disables the ignition (via RL2
and TR6) when it is turned on.

When the owner leaves his vehicle, the
system will inevitable be DISARMED; the
owner can then ARM the system by simply
keying one or more ‘bits’ of DATA into the
windscreen pad. To re-enter the vehicle, he
must DISARM the system by keying the
correct 4-bit code into the pad.

Note that the output of IC4b is inverted
via IC2a and used to drive the ALARM
CONDITION DETECTOR circuitry, which
will now be described.

ALARM CONDITION DETECTOR

Under the ALARM condition, the lights and
horn are pulsed on and off for about 60
seconds via the RLI-TRI-IC1a-IC1b-1C2d
network, which is activated by a high pulse
fed to pin 5 of IClb, either from the Alarm
Condition Detector circuitry or the Accessory
Protection circuit. As far as the Alarm
Condition Detector circuit is concerned, a
high pulse can only be fed to pin S of IC1b by
taking BOTH inputs (pins 8 and 9) of ICIc to
logic-0.

Pin 9 of IClc is controlled by the IC1d-
1C2e-D3-C6, etc., circuitry, and can be pulled
low by turning on the ignition or by pulling

terminal *H’ (door switch, etc.) low. Pin 8 of
IClc is controlled by ‘*inhibit’ circuitry IC4a-
IC2f-C4-R11-R16-1C2a; the action here is
that pin 8 is HIGH when the system is
DISARMED, remains high for about 30
seconds after the system is first ARMED, but
then falls to the low state.

Thus, the alarm system is disabled for 30
seconds after first being ARMED, giving the
owner time to check that doors, etc., are
properly closed, after which time it becomes
fully enabled and will activate the alarm if the
ignition is turned on or if any of the doors,
etc., are opened.

ACCESSORY PROTECTION

Accessories are protected by a loop of wire
connected between terminal ‘I’ and ground,
the ‘action’ being such that the loop breaks if
any accessory is stolen. The loop connects to
1C3d-IC3c, which acts as a simple one-shot
pulse generator, producing a single positive
pulse at IC3c output if the loop breaks. This
pulse triggers the ALARM ACTIVATOR
circuit via D6, and simultaneously feeds a
CLOCK pulse to the Code Detector circuitry
via D10; if the ignition is turned off at this
time and the system is not already armed, this
pulse will arm the system and the alarm will
activate for 60 seconds; if the ignition is
turned on at the time that the loop breaks, the
pulse will be blocked by IC3a and the system
will not be armed, but the alarm will activate
for about S seconds (determined by the action
of DS and IC2a).

ALARM ACTIVATOR

IC1a is cross-coupled with transistor TR1 so
that the combination acts as a 2-second gated
astable that turns on when a logic-0 input is
applied to pin 2 of ICla, When in the ON
mode, the circuit alternately switches relay
RL1 on for one second and off for one
second, thereby pulsing the horn and lights.

The IC1-TR! astable is gated via the
IC1b-1C2d-C2, etc., circuit, which functions
as a monstable multivibrator that is triggered
by a logic-1 signal applied to pin 5 of IClb.
The mono can be triggered via either the
Alarm Condition Detector or the Accessory
Protection circuit, as already described, and
when activated turns the RL1-driving astable
on for a pre-set period.

If the system is ARMED when the mono
is triggered, the mono operates with a time
constant of about 60 seconds. If the system is
DISARMED when the mono is triggered, the
time constant is reduced to about S seconds
by Ré6 shunting across R10. If the mono is
activated by the opening of a car door, etc.,
when the system is armed, the alarm will
continue to operate beyond the 60 second
period if the door remains open.

COMPONENTS LIST
Resistors (VaW, 5%")

R1,29,32,36 33R
R2,22 1MO
R3,17 3M3
R4,5,7,12,13,

21,25,41 10k
R6 330k
R8,11,24,28,30,

34,37 47k
R9 ak7
RI10 M8
R14 27k
R15,35,38 22k
R16,19,42 680k
R18,20 180k
R23,26,27,40 100k
R31,39 3k3

R33 56R

R43 330R

Capacltors

Cl1,19 220n, 100V polyester

C2 47u 10V electrolytic
(low leakage)

C3,5,6,7,8,9,

10,11,13,14 100n 12V ceramic
Ca4,12 10u 16V electrolytic
C15,20 In0 12V ceramic

Cl6 470p 12V ceramic
Cl17,18 47n 250V polyester
Semiconductors
D1,2,12,15,18
D3,5-8,10,13

IN4002 or IN400S

14,16,17,19 IN4148
D11 7VS zener
TR1,6 TJ499

TR2 BC327

TR3,5 BC237 or BC337

TR4 BC307 or BC327

1C1,3 4001B

I1C2 4584B

1C4 4072B

ICS 4015B

1C6 4070B

Miscellaneous

LP1,2,3 14V 80mA bulb

RL1 double-pole changeover
relay

RL2 Single-pole changeover
relay

SW1 DPDT switch with
centre off

Moulded case, PCB, windscreen pad,
magnetic key fob, etc.
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alarm continues to sound for about five
seconds after disarming (to prevent the
correct code being found by trial and
error).

To disarm the system and allow entry
to the vehicle, the correct 4-bit security
code is simply entered, one bit at a time,
into the sensor pad via the key fob. If an
entry error is made, simply repeat bit-
feeding until the correct entry is made.
The system responds to only the last four
bits of any entry.

66
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CODE PROGRAMMING

The main alarm unit includes a number of
function lights and a function-select
switch that is marked ARREST, ON and
PROG. To programme-in your own
personal code, simply move the switch to
the PROG position, key the desired code
into the windscreen sensor pad, and then
move the switch to the on position. Check
that the ‘ARMED’ light is off. The system
can then be armed in the normal way, by

1063/sC

(=
% 'Pateni Pending

E_DA Sparkrite. (T)

entering another code bit into the sensor
pad. Note that the code will be lost if the
vehicle battery is disconnected, and will
have to be re-programmed when the
battery is replaced.

CONSTRUCTION

The AT-80 is available as a complete kit
from its designers, EDA Sparkrite Ltd.
The kit is fully eéngineered and includes
many items, such as the moulded case and
the special sensor pad, etc., which even

RADIO & ELECTRONICS WORLD
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: AT-80

E!ecx. ONIC Cﬂ' Sewritv Sy stem

The windscreen sensor pad

the most ardent DIY fanatic could not
hope to imitate. For this project,
therefore, the kit is absolutely essential.
The kit is supplied complete with
excellent ‘construction’ and ‘installation’
instructions, so we won’t bother to repeat
much here. Construction consists of little

overlay, one giving component values and
the other giving component numbers. We
found a few errors here, as follows:

C16 should be 470p, not 220p.

R24 should be 47k, not 22k.

DI9 is not shown in the manual’s
overlays, nor on the circuit diagram.

Other minor constructional points are
that links MM, NN and FF mentioned in
section 3(1) of the manual need to be cut
to length to give neat results and that the
completed PCB should be painted or
dipped in polyurethane varnish, which
(not surprisingly) is not supplied with the
kit.

INSTALLATION

Installation of the system in the vehicle is
technically easy, but time consuming
(about three hours work), and the manual
gives very explicit instructions. The
system’s main unit can be fitted under
either the boot or bonnet, and the
adhesive sensor pad is connected to it via a
4-way ribbon cable and plug and socket
after being fixed to the front or rear
window. Various leads go to the door
switches, battery, ignition feed, horn and
headlamps, etc. All necessary connecting
blocks and terminals, etc., are supplied
with the kit, which rates as possibly the
best quality product that we have yet seen
from a UK kit manufacturer. @ R & EW

manual reproduces two versions of the

. ] |

: 2 Your Reactions......... Circle No.
more than soldering all the components to C4 as supplied and shown in the manual’s : Excellent - will make one 168 :
the high-quality glass fibre PCB, which overlay, has a value of 10u, not 47u as | Interesting - might make one 169 i
has the overlay printed on its topside, and shown in the components list and circuit I Seen Better 170 :
should take little more than one hour. The diagram. 1 mments e !

An entire
range of
low-cost
high-
performance
instruments

sabtronics 7

‘Making Performance Affordable

Conquer the chip!

The siticon ‘Chip’, the microprocessor, and the whole field of modern
electronics will revolutionise every human activity over the next decade . . . .
If you are looking for a new job or career, promotion, your
own business or simply want to keep abreast of modern
developments — you will need to master the subject. It f

can be done simply and efficiently, in a practical way.

No previous knowledge is needed. Write to us now

without the slightest obligation. J
We have been successfully training people in electronics &

at home, for over 40 years! L \
Y 4
MAS‘I’ER ELECTRONIC LEARN THE PRACTICAL WAY
BY SEEING AND DOlNG
® Building an oscilloscope. @ Recognition of componenls
® Understanding circuit diagrams. ® Handling all types Solid State ‘Chips’
® Carry out over 40 experiments on basic circuits and on digital electronics.
® Testing and servicing of Radio, T.V.. Hi F1 and all types of modern

computerised equipment. *2010A 3%-Digit LE.D. Bench DMM
*2015A 3%-Digit LC.D. Bench DMM
2020 3%-Digit LE.D. Bench DMM
th Microcomputer Intert.
LEARN HOW TO REALLY UNDERSTAND MICROPROCESSORS, HOW 2033 3% Digit LED Hand Orm - *
THEY WORK AND THEIR APPLICATION TO COMPUTER TECHNOLOGY. *2035A 3%-Digit L.C.D. Hand DMM
® Complete Home Study Library @ Programming *2037A i‘:";‘o.:.g" LC.D. Hand DMM
® Special Educational Microprocessor Equipment supplied Ll
® Services of skilled tutor available throughout course

MASTER THE REST

® Radio Amateurs Licence ® Logic/Digital techniques
® Examination courses (City & Guilds etc.) in electronics
® Semi-conductor technology

® Training Kits (Signal Generators, Digital Meters etc.)

5020A 1Hz-200KHz Function Generator
*8110A 100MHz 8-Digit Frequency Meter
*B810A 600MHz 8-Digit Frequency Meter
‘86108 800MHz 9-Digit Frequency Meter
1GHz 9-Digit Frequency Meter
10MHz Universal Frequency
Counter/Timer
600MHz Prescaler
5MHz Single Trace Oscilloscope

* Also avaiiable in kit form.

Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices - no-one can beat our
price/performance ratio.

REW/3/817R

1 am interested in
PRACTICAL ELECTRONICS

MICROPROCESSORS

OTHER SUBJECTS

F Pleose send your FREE brochure |
lpiease swte your intesest) l

meutieRutorlo Full colour illustrated
brochure and price list from:
BLACK STAR LTD.,

9a Crown Street, St Ives,
Cambs. PE17 4EB

Tel: (0480) 62440. Telex 32339

Name '

E Address

BlAGK Sealhy

BLOCK CAPS PLE ASE '

BRITISH NATIONAL RADIO & ELECTRONICS SC’-(]:I_

125 for further details
37 for further detail
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AZDEN - CUSHCRAFT - YAESU - FOK - STANDAROD - JAYBEAM

NORTHERN COMMUNICATIONS ¢ #7

LUNAR - ASP - SWAN-CUBIC . G-WHIP -+ MM - CDE SEM ROTATOR BARGA'NS
el Ny - YAESY
[ ddi beil ted lead [{ f
AND NOW FOR e e e o

so ME T H l N G R EALLY NEW!I than 20 ditferent styles of antenna Rotators, by leading

manufacturers,
From our extensive range we have selected just two,
for special attention, this month.

2 metre or RO-250 The successor to the Stolle 2060, now available
anE from Hirschmann. A ‘through’ style rotator, ideal for
marine VHF beams or azi/elevation and polarisation 1
applications.
25k g load with easy 3 core type cable control system.
— 12vDC RO-250complete with control box, inc VAT and delivery £45.00.
15x19x5cms S1-100 Optional alignment bearing for increased load bearing by 1(kg., inc V:T;g
. delivery 1
mo.b'le bracket NEW SUA4000 by Skying, A medium/heavy duty 200kg load rotator, in Melamine
+ int. coated, reinforced diecast alloy housing. Stationary braking torque 1500kg cm. 6
Speaker core controt Designed to be Durabie, Quiet and Weather Proof. Supplied complete

with insulated, safe ABS plastic control unit with meter style display. A very nice

A VHF monitor receiver with VFO plus 12 optional Lnith SU4eEbcompiatewithicontrolbop: incvatiand dstivery £80.00
scanning channels for £46.00 inc. VAT. WIDEBAND ANTENNA
Carriage free. The new "NORCONE DISC 512" is a wideband, unity gain antenna,
specially developed for coverage of 66 MHz to 512MHz. Anideal partner
Crystals for scanner £2 25each. for the BEARCAT SX200N and other scanning monitor receivers. It may
SX200N also be used for transmission. Full coverage of 70, 144, 432 MHz
Amateur bands, Aircraft, Marine and Public Services. £ 25 95
SUPER SCANNER p.p.£1.75.
Latest Model SPECIAL OFFER
i SX200N SPECIAL OFFER. Latest model SX200N Scanning Receiver +
Plug-in mc:dules f(:jr Za;Y Norcone 512inc. Vatand delivery £285.00
servicing. Increase
5 ZL-12COMPACT YAGI

(I)UIpUt f:r‘better rgceptnon. 13db gain, compact 2 metre Yagi. 106" boom, lightweight rugged design.
mproved image r_e;ectlon to Hundreds of this award-winning antenna already in use. Send for details.
cut out unwanted signals. £28.75pp.£1.75

n S, ivi
adl:;:ztegh:ﬂ::ﬂwé;gg ‘;:‘:zlo\‘;tAT Ejt!-;g\ssk!erpcsmapacctzormapéglcga’vb?os !igh(we'gh( rugged design.
f:a”'age_ £2.50 plus many more ldeal for I'imited spaces and portable ope.vstions. Send for details.
= interesting features. £17.95p.p.£1.75
Box 2, 299-303 CLAREMOUNT ROAD, HALIFAX HX3 6AW, West Yorkshire BARCLAYCARD
VISIT OUR SHOWROOM — Tues. - Sat. inc. 9.45a.m. - 5.30p.m.

Tel: (0422) 40792 and 24-hour answering service

298 for further details

White Mice
Software

RS232 AIDA ANALOG to DIGITAL Complete Kit including PCB,

Proect DIGITAL to ANALOG BASIC and Assembler Software.
J e Fully Built and Tested

£39.50

as above including Software. £49.00
PCB only. £2.50
TR1863 UART £4.50
2.4576 MHz XTAL £2.50 i
4702 Baud Rate Generator £4.50 J
ST e vurone answers S e o o & ks

|, ’coming soon..... ~ White Mice Software
Z-8 Tiny BASIC Computer PObox 265 Brentwood
CARE Ap Dientions Board ESSEX CM15 8DF

42 for further details
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Figure 1 Watching the Birdy

TV SATELLITE
BROADCAST'NG An Introduction

Whilst there is much fervour in the USA for this novel form of broadcasting, there are
many misconceptions about how the US system relates to the plans for the ‘DBS’
(Direct Broadcast Satellite) - which is quite another thing. We reveal all in this new
series.

STAR GAZING

TV satellite broadcasting in the USA has achieved the notable
status of a ‘craze’, as backyards and front lawns across the nation
are sprouting earth terminal dishes like mushrooms. Some rather
garbled reports concerning the way this system has been
conceived and operated have led to speculation that persons
equipped with the right form of earth station receiver in the UK
can intercept these broadcasts, and thereby enjoy some of the
dazzling array of entertainment that is paraded in front of the
insatiable gaze of our erstwhile colonial cousins.

Americans with $1 500 to spare, and somewhere to erect a
dish can tune into the 4 GHz geostationary satellite network to WESTAR T
receive the latest films, news, sport etc., on a coast-to-coast 24 -7° W COMSTAR I
hour network that makes our ground based broadcasting look SATCOM 2
positively tame. Witness the programme schedule shown in
TABLE ONE. Notice how ‘first run movies’ crops up so AN anikm anik1  WESTAR I
consistently?

The Geostationary satellite is a whole lot easier to live with
than the orbital variety that are occasionally available to radio
amateurs. This is because the satellite remains fixed - and the
receiver antenna may do likewise, without the huge additional
cost and complexity of tracking the passage of the spacecraft. North American TV Satellites >

SATCOM [

COMSTAR I
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TV SATELLITE BROADCASTING ——

RCA SATCOM 1 (135°W)
Polarization: ODD—Vertical, EVEN—Horizontal

TR-1 Nickelodean—premium children’s program-
ming (6.8)

ARTS (Alpha Repertory Television Service)—
performing and cultural arts programming (6.8)

TR- 2 PTL (People That Love)—religious (6.8)

TR-3 WGN-TV, Chicago—Midwest's Leading in-
dependent station (6.8)

TR-5 The Movie Channel—24 hr/day first-run movies
(6.8)

TR—6 WTBS, Altanta—Ted Turner’s Superstation

TR-7 ESPN (Entertainment & Sports Network)—24
hr/day sports (6.8)

TR-8 CBN (Christian Broadcasting Network)—
religious (6.8)

TR-9 C-SPAN-live coverage from the House of

Representatives (6.8)

USA Network—professional sporting events,
Calliope, and the English Channel (6.8)
BET (Black Entertainment Network) (6.8}

TR-10 Showtime (West)—first-run movies, entertainment
specials (6.8)

TR-11 MTV (Music Television)—Pop/Rock Video (5.8
& 6.62 stereo)

TR-12 Showtime (East)—first-run movies, entertain-
ment specials (6.8)

TR-14 CN8I\)I {Cable News Network)—24 hr/day news
(6.

TR-15 Occasional Transmission—sporting events,
news & network feeds (6.8/6.2)

TR—-16 Showtime (Spare)—occasional network remote

and sports events feeds (6.8)
AETN (American Educational Television Net-

work) (6.8)
CMN (Christian Media Network)—religious
(6.8)
NJT -(National Jewish Television)—religious
(6.8)

TR-17 WOR-TV, New York—the Big Apple’s top in-
dependent station (6.8)

TR-18 Reuter’s Monitor Service—commodity/stock

market information (digital video)
Galavision—in the best in Spanish-oriented pro-
gramming (6.8)

TR-19 The Shopping Channel—Shop-at-home TV ser-
vice (6.8)
Spotlight—first-run movies (6.8)

TR-20 Home Box Office Cinemax (East)—time-
structured HBO (6.8)

TR-21 HTN (Home Theatre Network)— guality P and

PG movies (6.8)

The Weather Channel (est. Spring 1982)
TR-22 HBO (Home Box Office} (West)— first-run

movies, sports & entertainment specials (6.8)

MSN (Modern Satellite Network)—general

Entertainment (6.8)

Beta—programming for women (est. 1-4-82)

TR-23 HBO Cinemax (West)—time-structured HBO
(6.8)
TR-24 HBO (East)—first-run movies, sports & enter-

tainment specials (6.8)

Audio Services on STACOM 1
TR-2 Satellite Radio Network (6.2}
TR-3 WFMT(FM), Chicago (5.8 stereo)
Seeburg’s "Lifestyle” Music (7.6)

COMSTAR 4 (127°'W)
Polarization. EDD—Vertical; Even—Horizontal

TR-20 Occasional Transmissions—sporting events,
news & network feeds (5.8)

WU WESTAR 2 {123.5'W)
Polarization: All Horizontal

TR-2(3) Occasional Transmissions—sporting events,
news & network feeds (6.2/6.8)
Independent Network News (6.2)

RCA SATCOM 2 (119°W)
Polarization: ODD—Vertical: Even—Horizontal

TR-2 Occasional Transmissions—sporting events,
news & network feeds (6.8)

TR-5 Occasional Transmissions—sporting events,
news & network feeds (6.8)

TR-8 NBC Network Contract Channel—live/taped
network feeds (6.8)

TR-9 American Forces Satellite Network—various
network & independent programming (6.8)

TR-13 NASA Contract Channel (6.8)

TR-18 Occasional Transmissions—sporting events,
news & network feeds (6.8)

TR-23 Alaska Satellite Television Project—various

network & independent programming (5.8/6.8)

ANIK 2/3 (Canadian) {114°W)
Polarization: All Horizontal

TR-1(1) BCTV (British Columbia Television), Van-
couver, B.C.— British Columbia’s leading inde-
pendent station (6.8)

TR-3(5) Daily Live Coverage of the Canadian House of
Commons from Ottawa (with French transla-
tion) {6.8)
CHLT-TV, Sherbrooke, Quebec—French fan-
guage independent network (TVA) program-
ming (6.8)

TR-4(7) CHCH-TV, Hamilton, Ontario—Ontario’s
leading independent station (6.8)

TR-8(15) Daily Live Coverage of the Canadian House of
Commons from Ottawa (with French transla-
tion) (6.8}
CHLT-TV, Sherbrooke, Quebec—French lan-
guage independent network (TVA) program-
ming (6.8)

TR-10(19) CITV-TV, Edmonton, Alberta—Alberta’s lead-
ing independent station (6.8)

TR—-12(23) Daily Live Coverage fo the Canadian House of
Commons from Ottawa (standard English} (6.8)
CTV North—various CTV network progrm-
ming (6.8)

ANIK B {Canadian) {109°'W)
Polarization: All Horizontal
TR—4(7) Occasional Transmissions—sporting evants,
news & network feeds (6.8)
TR-6(11) CBC North—various CBC network program-
ming (6.8)
TR-7(13) Occasional Transmissions—sporting events,
news & network feeds (6.8)
TR-8(15) CBC (French Channel)— French language CBC
programming (6.8}
TR-9(17) CBC Occasional Transmissions (6.8)
TR-10(19) CBC(English Channel-1})—English CBC pro-
gramming (6.8)

Table 1: Programme schedules available to North American users.

BBC 10?7

Geostationary satellites are placed some 22 300 miles up, to be
precise. They are described as ‘Geo’ stationary, since although the
satellite is still whizzing along quite frantically, it is fixed in
relation to the earth’s surface, i.e. it rotates at the same speed as
the earth itself. (Fig I).

When you compare the costs of setting up a terrestial UHF TV
transmitter network with the cost of ‘installing’ and operating a
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satellite, the enthusiastic might even argue that it would be
cheaper for the broadcasting authorities to provide a ground
terminal receiver to each TV licence holder, and to scrap the
present Band 1, 3 and 5 transmitter network. Certainly, in the
long term this might be more than just ‘feasible’, but downright
‘viable’.

The actual costs of broadcasting via the link are minimal
compared to the expense of a ground based transmitting network.

RADIO & ELECTRONICS WORLD
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Figure 2: Satellite 'Earth Footprints’.

he position of a broadcasting satellite may be
defined by its longitude, A, the other co-ordinates
being determined by its geostationary orbit. A
receiving station at longitude A, and latitude ¢, will
have azimuth, elevation and path length as follows:

(Refer to Figure 1).

Azimuth (°) = tan"' (tan A/sin ¢,) + 180° ETN
where A = A, — A,

Elevation (°) = tan ! [(cos 8 — g)/sin )
where 6 = radius of earth/(radius of earth
+ height of satellite)

For a geostationary orbit this is a constant equal to
0-151 269 and

B =cos™! (cos ¢, cos A)
Path length (km)
d=35786 /1 + 0-41999 (I — cos f)]

The broadcast transmission beams up on the 5.9-6.4 GHz band
from either a single ground terminal, or one located at each
regional studio site. The satellite then ‘transponds’ the input
signal to rebroadcast another frequency in the 4.5 GHz band (US
cable vision system).

The BBC could conceivably run 10 channels in this way for the
cost of the existing two. Granted, there would be a lot of repeats,
but then again, things like the OU could be broadcast when there
are people able to watch it.

DON'T BE FOOLED

The equipment required to handle the US system looks rather
large - dishes tend to be a minimum of 10 feet across - and that
presents severe wind loading problems. But the US system is NOT
part of the proposed DBS programme, in fact, it was never
intended that ‘consumers’ should be able to consume the output
of the US satellite network.

The original STV idea was to feed cable vision networks from
central distribution points, and thus provide a means of gathering
revenues and protecting copyright. Thanks (?) to developments
from the electronic warfare scene in microwave and millimetre
wave technology - specifically the GASFET and the microwave
‘front-end on a chip’, the cost of earth terminal hardware has
been put within range of many enterprising Americans who now
enjoy free access to the latest offerings of the cinema industry.

The fracas being kicked up by the US organizations interested
in copyright protection of this material has led to some falrly
staggering proposed penalties for big time ‘pirates’ - four years in
jail and million dollar fines are being bandied about for the big
time operators. And ‘big time’ means the fabled mobsters and
‘operators’ of US crime, not particularly nice people to do
business with.

So, the size of a US consumer’s satellite broadcasting
groundstation is slightly misleading, for the satellites currently in
use were never intended to transmit directly into the front room
(via the dish in the back yard). Satellites intended for broadcast
direct to your dish are designed with much higher effective
radiated power (ERP), so that the European (and the American)
DBS user will only need about a 3 foot dish.
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You could still use a 10 foot dish as sported by the US
‘interceptors’, but the beam width at 12 GHz would be very, very
narrow, and you might spend a long time ‘sighting’ the dish, only
to find that even a moderate wind caused it to flap around
unacceptably.

In Europe, all the UK can receive is some experimental test
transmissions, an some occasional domestic Russian TV. Since
the DBS system is being placed in the 12 GHz frequency band,
equipment is presently both more costly and far less ‘makable’ by
the enterprising home pirate than the 4.5 GHz band. When mass
production starts, there is every possibility that the microwave
‘I1C’ will have been perfected, and current estimates put an earth
station receiver at about £300-500 by 1985.

R&EW will be bringing you gradually towards the magic
12 GHz band with a series of microwave projects, but be
prepared to get your lathe and file kit, since so much of
microwave engineering is based in precision metal engineering for
waveguides, feeds, filters etc.

GOING WEST

DBS'’s are located several degrees west of the target areas, so that
the solar power arrays remain illuminated by the sun during the
peak evening broadcast times. A horn antenna (Fig 2) on the
device directs a very specific ‘beam’ that illuminates a ‘footprint’
on the earth’s surface which is otherwise known as the service
area. Only very few householders in this service area will be
unfortunate enough to find the DBS is out of sight, and UK
readers may like to check that the proposed site at 31 degrees
West is accessible. This means an elevation of 24 degrees around
London, with extremes of 17 degrees in the Shetlands, and 27
degrees in the South West. An alignment accuracy of 0.5 degrees
is necessary with a 3 foot dish.

Continued next month.... OR&EW
: Your Reactions :
1 Circle No. Circle No. 1
| Immediately Applicable 180 Not Applicable 162 ]
L Useful & Informative 161 Comments 163 1
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Registered in England 1179820
267 & 270 ACTON LANE, LONDON W4 5DG. 5,302 - 5bm
Tel: 01-747 1565/01-994 6275 — Tix: 291429  ONTINUOUS

STABILISED POWER SUPPLIES

FARNELL A15: 210/240V {P. Dual Op. 12-17V per rail at
100mA. Remote sensing, current limit protection. (164 x 130

x 38mm), with manual. £12

FARNELL 7/3SC: 120/240V IP. Adjustable current limit. Re-
mote sensing. (188 x 96 x 93mm). Two versions available. 15V
at 2A or 30V at 1A. £15 each.

COUTANT OA2: Op. amp, psu, 120/240V IP, Dual Op. 12-15V
at 100mA (138 x 80 x 45mm). £12 each or 2 for £22.
BRANDENBURG Photomultiplier PSU. 19in. rack mounting.
Metered, current limit protection.

374 300V-1KV at S5mA. 376 660V-1K6V at TOmA.

375 500V-1k5V at 6mA. All models £40

Photo multiplier tubes available.

PIONEER MAGNETICS POWER SUPPLIES.... 5V 150 amp,
output input 115 vac, (Switchmode). Price £120 each.

Various other makes of power supplies in stock. Please send

for lists. SAE please.

SPECIAL OFFER! 10MFD 500V ECC 20p each, 10,000 MFD
16V Mullard 35p each, 3,300 MFD 40V Mullard 35p each, 10uF/
63V WIMA polyester 10% 40p each. Large quantities available.

5 million Disc Ceramics in stock. Ceramic plate. Multi-
layer ceramic. Low voltage discs. Monolithics.
Ceramics. High voltage discs. Subminiature plate
epoxy cased. Send for lists or please phone for details.

4 MILLION

IL.T.T. ELECTROLYTICS NEW
AND BOXED NOW IN STOCK

EN 1212 AXIAL EN 1235 RADIAL
The whole range available at unbeatable
prices. Send for list.

PYE HEAD CLEANING CAS-
SETTES. Brand new or boxed
50p each.

CASSETTE DECKS. With stero
heads, mechanically-complete,
but with no electronics. Smart
black modern finish £5.00
We have very large quantities

of Disc Ceramics High Voltage,
Plate etc.

Special Officer 0.1/16V at £15
per 1000. Please send for our
Disc Ceramic Stock Lists.
PIHER PRESETS

Very large stocks, PT10, PT15
enclosed types. Please send

for our preset list. Most values
100R-5M

HEAVY DUTY KEYSWITCHES
2P 12A 600V AC £1.50
8P 10A 380V AC £3.00
10P 12A 600V AC £3.00
49mm Fascia.

We have the following quantities
of low profile Gold Plated IC
sockets manufactured by
Winslow, discount on quantity.

One off prices as follows.

8 PIN-Bp; 14 PIN-10p; 16
PIN 11p; 18 PIN-16p; 20
PIN 18p; 22 PIN-22p; 24
PIN 22p; 28 PIN-26p; 40
PIN 30p.

CANNON 15W sockets, D type
or Souvrian/McMurdo DA 16S
60p each. Also Cannon 9W

plug, brand new, 60p each.
WELWYN STRAIN GAUGE.
{Precision Micro-Measurements).
Romulus Michegan type MA-09-
500B4-350. Our price £1.25 ea.
List price £3.85. Large quantities
available.

%' 15 Turn Cermet Trimpot
100kT. 1 off price 20p. By
Beckman & AB. Full range avail-
able.

REDPOINT HEATSINK. Type
TV4 15p each. 1 off price.
Discount on quantity.

We have the following Welwyn
1% Resistors available, 2K, 3K
10K, 20K, 30K, 1 Meg. Price 25p
each. Type 4802.

TRANSFORMERS

3-0-3V 100mA
5-0-5V 400mA
6-0-6V 100mA
6-0-6V 250mA
0/6-0/6 280mA
8-0-8V 400mA
9-0-9V 75mA
-0-9V 3A

A, 22V 1A

£1.06

2?_)/ 250mA
V +6.5V Sec 2 Amp
2-0 12 96VA

£
1 -0/1 2EOO+500mA
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<<EIE6<
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00mA
,20,15,12,2 Amp
.5 Amp
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(XX
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24V 100mA

24V 250mA

25V+6.2V Sec 1.6 Amp

30 24,20,1 5,1 2,2 Amp
9-0-9V 2 £
12V 2 Amg

20-0-20V 2 Amp

30-0-30V 2 Amp

30V 250mA

30-25-0-25-30 1A6
0-2-4-6-8-10 5A

4-WAY DPDT AND 5-WAY
DPDT DIL SWITCHES, by
ERG Components and CTS
Gold contacts 80p each. Brand
new and boxed.

BUZZERS, 6V and 12V, 50p
each.

WIRE ENDED NEONS £20/
1000

SPECIAL OFFER! Mini-toggle
switch by C&K, 3 Pc/o. Long-
dolly or short, 50p each.
RESISTORS: Over 2 million
in stock at last count.
CARBON FILM %W 5% E12
range 1R0-12M. each.
£1/100, £6. 50/108

METAL OXIDE/FILM! Most
values in E24 range, %-2W 5,

2 or 1%, A few values in 0.1%
tolerance available.

WIRE WOUND. ORI-100K 3-
200W. A selection of mains
droppers available. Good
selection of metal clad high
power types.

ROTARY SWITCHES

Over 30 different types available
from £0.45

LEGCTRONICS AGCTON)LEYD,

Switchcraft Cannon Connectors
3-pin plug. Free hanging
£1.20
A3F 3-pin socket. Free hanging
with lock, £1.32
D3F 3- pnn Socket. Female
chassis mounting with lock
£1.60
D3M 3-pin Socket. Male
chassis mounting £1.10
10 000uF/100V Electrolytic
Capacnor type 360 by Sprague
£3.50 each. Brand new and
boxed.
Switcheraft XLR Connectors
always in stock. Discounts on
quantity.
BLACK PLASTIC BOXES
75x50x25mm
80x60x40mm
90x70x40mm
115x75x30mm
110x90x45mm
170x100x50mm
200x120x80mm
FILTERS
3 Phase 20 AM Filters 433V
50/60Hz Phase to Phase 250V
AC 50/60Hz Phase to Neutral
mfr, by Corcom Chicago I1.,
USA., £15 each
Slngle Phase Filter 30 Amps
125V 60Hz by Potter £5.00
Sprague Filter 2 x 30 Amp
250V AC 60Hz £10.00
Erie Mains Filters 3 and 5 Amp
250V AC 50Hz £4.00
All the above mentioned Filters
are brand new. Carriage extra.

SPECIAL OFFER! 0.1% TOL
resistors. The following values
available. 2K, 3K, 10K, 30K,
1Mega ohms. Welwyn or Filmet.
Price 30p each.

CERMET PRESETS 15p each

10A 250V AC ILLUMINATED
ROCKER SWITCH
Red, DP ST 26x30mm rectan-
gular snap-in type. £0.75
16A 250V AC ILLUMINATED
T!OCKER SWITCH

Amber). 14x30mm rectangular
snap-in type. SPST £0.30
LICON ILLUMINATED
SWITCHES
01-800 Rectangular snap-in
series
2PCO Latching £1.50
2PCO Momentary £1.50
Indicator only £0.50
Lenses available in red or white
only.
WIREWOUND POTS
IR0O-100K by A B Colvern etc.
1%W 40p, 3W 60p, 5W 80p.
TRIMPOTS
10R-500K 10/20 turn. 1%in.
or %in. rectangular 60p each.

D TO A CONVERTERS 15vHz 8aiT

ALUMINIUM BOXES

AB7 5.25 x 2.50 x 1.50in. (133.4 x 63.5 x 38.1mm)

£0.96

AB8 4 x 4 x 1.5in, (101.6 x 101 6x381mm)

AB9 4 x 2,25 x 1.5in (101.6 x
AB10 25 x 1.5in. (101.
50 x 2in. (101.6
x 1in. (76.2 x

x 2in. (152.4

x 2in. (177.8

x 3in. (2032
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By Micro Consultants Ltd, 5082 cable drive op. Linearity 0.25%,
max. 0.125% typ. Settling time; 2V step 70nS typ. 2MV step 50 x 2.5in. (152.4
50nS colour television transmission standard. Diff. gain 0.5% diff. x 3in. (703.2 x 12
phase shift 0.5% types rad 802 and MC2208/8. Unused. Ex-maker’s 6x 3.50in. (228.6 x
1
9.

XINE. COVERED

pack. x 4in. (279.4 x

SPECIAL OFFER PRICE £20 7.50 x 4.50in (27

This advertisement is mainly of our excess stockholding. We also have excellent stocks of semiconductors, hardware, cables etc.
etc. For further details send for our lists and retail price catalogue, phone or visit our shop. All prices are exclusive of VAT (and
P&P) Minimum Mail Order £6.00 + P&P + VAT. Government departments, schools, colleges, trade and export welcome.

2 for further details
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In this concluding part of the series,
our ‘Mr Burchell’ takes a look at the 8251,
one of the most widely
used microprocessor-compatible UARTs.

So far in this series we have looked at the class of UART devices
used in hardwired discrete logic applications. This month we look
at another class of UART’s, those designed to interface directly
with a computer and therefore under software control. Great care
is taken by the manufacturer’s of such devices to ensure that the
electrical interface of the UART makes its internal registers
appear just like any other memory location to the processor. By
doing this they remove the need for special instructions (in the
microprocessor’s instruction set) just to talk to the UART.
Instead, standard memory reference instructions such as ‘store’
and ‘read’ may be used. One of the best examples of a processor-
compatible UART is the 8251, designed originally to be used with
the 8080 series of microprocessors. The 8251 is found as the basis
of the serial RS232 communications link in most 8080 and Z-80
designs.

THE 8251

The 8251 is in fact rather more than just a simple UART and it
should properly be referred to as a USART (Universal Synchronous
Asynchronous Receiver Transmitter), as it is capable of controlling
not just asynchronous communications links but also those based
upon synchronous protocols. As these are rather more complicated
than asynchronous protocols, we shall leave them well alone for the
time being.

I intend also to look only at the software aspects of using an
8251, as the particular hardware details are yery dependant upon
the exact computer and microprocessor system being considered.

As can be seen from Fig I, the 8251 appears to the pro-
grammer as four registers (memory locations), two read-only and
two write-only. The first ‘read’ location contains data which has
been transmitted to the 8251 and is known as the receive-register.
The second read register contains status information for the
programmer about the various UART operations which may be

Figure 1: 8255 Registers

Address Read Write
BASE RECEIVER TRANSMITTER
BASE +1 STATUS COMMAND

taking place. The first write-address is known as the transmit
register. It is into here that data to be transmitted is written. The
second write register is known as the command register. Data
written into this register defines the operating characteristics of
the USART. The one exception to this is immediately after a
power-on reset, when the first byte written to the command
register is considered by the USART to be a mode control word,

4

defining the mode (asynchronous or synchronous) in which the
USART is to operate.

SOFTWARE REQUIREMENTS

In order to use the 8251 to communicate with the outside world,
the mode of operation must first be defined (see Fig 2). This is
done by writing the appropriate control word into the command
register immediately after a system reset has taken place. This
data word is known as the MODE control word. The various
parameters which may be controlled by the mode control are:

The baud-rate factor; the number of clock cycles of the external
baud rate clock which are to be considered as one bit time. In
most systems this is set to 16; e.g. the external clock rate is divided
by 16. The divide-by-one feature cannot be used unless it can be

O, O Ds D, Oy D, D, D
T

8,

d
N

T
s,ls,lzv PEN L,[L,

[ L BAUD RATE FACTOR
0 1 0 1
[ [ 1 1
s | | aex | eax)
CHARACTER LENGTH
[ 1 0 1
0 ° 1 1
m?rs alsts m7rs | aﬁ's

PARITY ENABLE
1= ENABLE 0= DISABLE

EVEN PARITY GENERATION/CHECK
1=EVEN 0=00D

NUMBER OF STOP BITS
[ ] 1 [ 1

0 1 1
|

T % |2
'"V‘“D[ BIT_| BITS | BITS

Figure 2: Mode Instruction Format, Asynchronous Mode.

guaranteed that serial data transitions take place synchronously
with the local baud rate clock.

The character length. This is the number of data bits in the
character. Various lengths from 5 to 8 bits per character may be
selected. 5 data bits per word is of course the number most often
used in RTTY systems.

Parity checking (or not) on received data.

The sense of the parity check generator, if it is enabled.

The number of stop bits in the data word. This only affects the
number of stop bits appended to a transmitted character. The
receiver logic only requires a single stop bit to correctly decode the
data stream.

Any subsequent writes to the command register are
interpreted as command instructions. The parameters controlled
by the command byte are shown in Fig 3:

Bit 0 enables or disables the transmitter logic.

Bit 1 (when set) forces the output pin DTR to go low. This line,
together with RTS, is used in implementing RS232 data links with
full handshaking between both parties.

Bit 2, when set, enables the receive logic and parity checking.
When not set the receiver will still receive characters, but the
appropriate flags in the status register will not be set. When
changing from disabled to enabled it is wise to discard any
character in the input register, immediately after setting TXxEN.
Bit 3. When set, the break character is sent by setting the Tx date
pin of the 8251 low.

Bit 4, when set, resets any error conditions in the status register.
Bit 5, when set, forces the pin RTS low.
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EH IR | RTS | ER |SBRK| RxE | DTR | TxEN

L TRANSMIT ENABLE
1 = enabie
| 0 = disable

DATA TERMINAL

| reaoy
“high™ will forcs DTR

output to zero

RECEIVE ENABLE
b—————1 1 = enable
0 = disable

| SEND BREAK
| CHARACTER
1 = forces TxD “low™
| 0 = normal operation

ERROR RESET
I — 1 = ceset alt eeror flags
PE. OF. FE

REQUEST TO SEND_
— “high” will force RTS
output to Zero

INTERNAL RESET
“high™ returns 8251 1o
Mode Insteuction Format

ENTER HUNT MODE
1 = enable sesech for Sync
Characters

D, Dg D D, D, D, D, D,

DSR SYNDET FE OE PE TxE

| |
L {

AxRDY | TxRDY

1 1 L

l i Notel

be

SAME DEFINITIONS AS 1/0 PINS

l
T
¢

PARITY ERROR

The PE fag is set when 8 parity
ervor 13 detected. It iy reset by
the ER bit of the Command

| Instruction. PE does not inhibit
operation ot the 8251

OVERRUN ERROR

The OE flag is set when the CPU

does not read a character before

the next one becomes available.

’ It is reset by the ER bit of the
Command Instruction. OE does

not inhibit operation of the B251:

however, the previously owerrun

1 charactes is lost.

FRAMING ERROR {Async only}
The FE fag 13 set when & vaid
Stop tet Is not detected at the
end of every character. 1t i reset
by the ER bit ot the Command
instruction. FE does not inhibit
the operation of the 8251

Status Read Format
Note 1:  TxRDY status bit has similar meaning as the TxRDY
output pin. The former is not conditioned by CTS and
TxEN; the latter is conditioned by both CTS and
TxEN.
i.e. TxRDY status bit = DB Buffer Empty

TxROY pin out = DB Buffer Empty + CTS - TxEN

Figure 3: Command Instructions Format.

Bit 6 causes an internal reset of the 8251 to take place. The next
byte must be written to the command register and is interpreted as
mode data.

STATUS REGISTER

The status register (see Fig 4) provides feedback on the transmit
and receiver logic of the USART, as follows:

Bits 3,4,5 provide information as to any error which may have
been detected in the received data; these flags are reset by bit 4 in
the command register.

Bit 1 provides status on the transmitter logic. When this bit is low
a character to be transmitted may be loaded into the transmitter
register. It returns low as soon as the character has passed from
the transmitter register to the output register.

Bit 2, when set, indicates that a character has been received by the
USART. This bit is automatically reset when the character is read
from the receiver register.

ROUTINES

The software which follows enables the 8251 to establish a simple
RS232 link. No handshaking is used and no error checking of the
received data takes place. The baud rate ‘divide’ factor is set at
16. The actual baud rate is controlled by the frequency of the
external baud rate clock.

The initialisation routine for most applications is as follows:

INIT MVILA CEH Load A REG MODE word
OUT BASE+1  output it to command reg
MVILA 27h load A REG COMMAND word
OUT BASE+1  output it to command reg

The first data byte configures the USART for asynchronous
output with a baud rate clock divide factor of 16, an 8 bit
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Figure 4: Status Register.

character length, no parity bit and two stop bits. This is the
standard format for 110 baud communication but it will work
satisfactorily at higher baud rates. The extra stop bit will result in
a 10% transmission speed reduction, and appears to the terminal
as a brief mark condition between characters. The second data
byte enables the transmitter and receiver to begin data
transmission.

Receipt of a character is indicated by testing the status port.

INPUT IN BASE +1 USART STATUS
ANI 2 LOOK AT DI1-RXRDY
JZ INPUT LOOP UNTIL TRUE
IN BASE READ DATA

Transmission of a character starts by testing the status port to
see if the transmitter register is ready to receiver a character.

Oou-
TPUT IN BASE +1 USART STATUS
ANI 1 LOOK AT DO-TXRDY
JZ OUTPUT LOOP UNTIL TRUE
POP PSW RETRIEVE DATA FROM
STACK
OUT BASE OUTPUT DATA

The simple examples above are presented in 8080 mnemonic
code. However, they are sufficiently simple to be easily recoded
into the native code of the processor concerned, if it is not 8080

based.

BR&EW
: Your Reactions :
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| Immediately Applicable 172 Not Applicable 174 .
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23¢m/2m or /10m CONVERTER ——

A new approach to microwave circuit design has produced this sophisticated, yet
easily reproducable converter. Qutput is available on either 10 metres or 2 metres,

depending on the crystal used in the oscillator.

Design by Roger Ray.

Design Philosophy

The 23cm amateur band extends from
1240 MHz to 1325 MHz, but the normal
communication segment of the band is
1296-1298 MHz. R&EW’s new converter
is intended for the communication
segment, with an IF of 28-30 MHz or
144-146 MHz. Due to the wideband
nature of its mixer, the converter can be
used for other parts of the band by using
the appropriate crystal, e.g., a
103.333 MHz crystal gives coverage of the
satellite band (1260-1270 MHz), with an
IF of 20-30 MHz.

The circuit elements of the RF amp-
lifier and mixer are constructed using
stripline technology on a fibre glass
printed circuit board. This technique
allows repeatable results to be obtained,
giving only marginally higher losses than
can be obtained using other methods of
construction.

An anti-parallel diode mixer was
chosen for the converter, as it offers
several advantages over the usual hybrid
ring mixer: Most important is that the
local oscillator is half the frequency that
would normally be used. This greatly
simplifies the design of the multiplier
stages, and allows a better filter to be

constructed to suppress unwanted
harmonics.
Construction

The printed circuit board is an integral
part of the converter design. Nine micro-
strip inductors are in fact printed on the
board. If you are making your own PCB’s
use only 1.6mm thick fibre glass (G10)
board, and follow the foil patterns
carefully. With this project it is best to
buy the PCB or complete kit from R&EW

R&EW Project Packs:

PCB and all components including Xtal
for 10 or 2 meters £16.91 + VAT (£19.45)

23w
Canveprer

[ s

CIRCUIT DESCRIPTION

Circuit elements for the RF amplifier and
mixer are formed as strip lines on the PCB. A
quarter-wave 32R transmission line noise
- matches the NE21936 input impedance to
SOR. The required source impedance for the
transistor at 1.3 GHz is almost purely
resistive, allowing this simple transformation
to be used. L2 and L3 are quarter-wave
biasing chokes for the transistor. Shorted line
L4 provides an inductive impedance to cancel
the capacitive reactance of the transistor.
Another quarter-wave transmission line, LS,
matches the real impedance at the collector of
QI to SOR. An alternative to the use of L4 to
cancel the capacitive reactance of Q1 would
be to use a high quality trimmer at the mixer
end of LS.

Zener diode biasing of QI allows R4 to set
the collector current, which should be
5-6 mA. C3, mounted directly across the
zener, stops it acting as a noise generator!

The mixer consists of L6, L7 and diodes
D2 and D3. It is unconventional in operation,
requiring a local oscillator at half the normal
frequency. L6 is an open circuited half-wave

line at signal frequency, the IF being taken
from the low impedance point of this line
(mid way along its length). L7 is a shorted
half-wave at signal frequency (low impedance)
but a shorted quarter-wave line at local
oscillator frequency (high impedance). This
gives good isolation between RF and LO ports
of the mixer. This type of mixer requires LO
injection at the correct level for optimum
performance (approx 0dBm).

Crystal oscillator Q2 is identical to that
used in the 70cm to 2m & TV converter
(R&EW Jan ‘82) with the exception of DC
switching. This oscillator uses Sth overtone
crystals, and has proven to be exceptionally
reliable in operation. Q3 forms an amplifier
at crystal frequency, producing the required
level to drive the X3 multiplier Q4. This
multiplier drives a bandpass coupled filter to
remove other harmonics of the crystal oscil-
lator. The final X2 multiplier QS has its base
tapped directly onto L13. Good final frequency
filtering is provided by the widespaced tuned
lines L14 and L15. As filtering is very good,
C31 can be adjusted to give the required level
into the mixer.

L
RF Input h " Anti-parallel IF Qutput
1296.8 MHz Ampitiy - e 28-30 MH_ or
144146 MHz
3
Crystal s x
rystal i ifi ioli L, 2o o [ %
Ovillator > Amplifier Multiplier = > Multiplier j—p =
Filter Filter
96/105.66 MHz
288/317 MHz 576/634 MHz

Figure 1: Block diagram of the converter.
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Figure 2a: The converter oscillator chain.

for reproducable results.

Start construction by making all the
through board links, using Imm diameter
tinned copper wire, and soldering to both
sides of the board. Assemble the resistors
next, with the exception of R2,3 and 15.
Where resistors connect to the earth
plane, they should be soldered both top
and bottom. R15 is soldered into place
with a ferrite bead over one leg.

Capacitors are mounted with the
shortest possible leads; this is very
important if design parameters are to be
met. Capacitors soldered to the top of the
board (connecting to the microstrip

elements and to the top earth plane),
should have leads formed at right angles
and then soldered into place. Again,
absolute minimum lead length is essential.

After all the capacitors have been
fitted, resistors R2 and R3 can be
positioned. These are miniature 10R
resistors which fit inside the FXI1115
ferrite beads. Position the resistors in the
centre of the ferrite beads, and bend the
leads downward. Crop the leads off level
with the outer edge of the beads, and
solder the resistor/bead combination into
place.

Wind coils L12 and L13 as shown in

L4

D2

D3
ND4981-7E ND4981-7E

c10
150p

A

Fig 3, and solder them into the PCB. L12
is tapped half a turn from the cold (C25)
end, using a similar piece of wire. Coil
L11 is tapped 1.25 turns from the Q3
collector end. First solder L11 into the
board, and then solder a piece of 22 SWG
wire into the board for the tap. Bend and
cut the wire so that it just touches L11 at
the correct point. Solder the tap in position,
using the minimum amount of heat, or the
coil former will melt! The rest of the
inductors should now be assembled.

Transistors Q2, 3 and 4 can now be
inserted into the PCB; lead length should
be approximately 3mm. Q5 has its emitter
lead connected to the earth plane, and
base-tapped half a turn up L13 (from the
earth plane); it’s collector is soldered to
the adjacent stripline.

The RF amplifier transistor QI is
positioned in the hole provided in the
board, with writing upper-most. Carefully
solder it into position; no lead length
between the microstrip and transistor

2mm 2mm

-—

id=bmm

10mm

Figure 2b: The converter front-end and mixer.
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Figure 3: WindIng details of L12 and L13.
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23cm/2m or /10m CONVERTER
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Figure 5: Component overlay.
body should be visible. Diodes D2 and D3
should, again, be assembled with mini- LIST OF OPERATIONAL 23cm BEACONS
mum possible lead length; take care Frequency Call Sign Location QRA
‘h°“§h not ‘f° be“‘:i,‘hg leads too close e 1296.810 MHz GB3INWK  North West Kent ALS1B
the body of the diodes (or you might 1296.830 MHz GB3BPO Martlesham Heath
break the glass seal at the end of the Suffolk AM77]
di‘;d?l- The 'lemai“‘“g R (D1 1296.870 MHz GB3AND  Andover, Hants ZL63B
g L‘inekct'g“;);zfl‘n“ggﬂ °ar:geos'cmamr 1296.890 MHz GB3DUN Dunstable Downs, Beds ZLOSE
1 N x P =i & wace of 1296.900 MHz GB3IOW St Catherines Hill, IOW ZK34A
?“pﬁy d°°“.“e° “ﬁ h‘ R p et 1296.910 MHz GB3CLE Clee Hills, Salop YM48H
JESHISLCE! FFITComad d‘ °f e °'h' 1296.930 MHz GB3MLE Emley Moor, Yorks ZN32B
and yoi aag Feidy kor [iestiie thnd 1296.990 MHz GB3EDN  Edinburgh YPO4G
converter. (Note that the input connector

should be connected as close as possible to
the board).

Test and Alignment

Visually check the completed board for
wrongly orientated or missing components
and faulty solder joints. Adjust the core
of L9 to about 2mm from the top of the
former for the 2 metre version, or level

with the top for the 10 metre version. The
core of L5 should be adjusted to be level
with the top of its former. Set C24, 27, 30

and 31 to their mid positons (slot in line.

with the pins). Connect a 10V power supply
to the converter (preferably with current
limiting) and check that the current
consumption is not excessive.

Connect a multimeter to the Q4

emitter end of R16, and adjust L9 until a
reading is obtained. Adjust the core of
L1l for a maximum reading. Using a
diode probe connected to the multimeter
(see Fig 6), connect the test probe to the
tap on L13, and adjust C24 and C27 for
maximum voltage. Move the probe to
either end of C10 and adjust C30 and C31
for maximum voltage. Now re-peak the
other cores and trimmers for maximum

100p 0A47
tesT e— A ————
PROBE l
10 1nOT 210k
EARTH - —

Multimeter

voltage at this point; the power should be
around 1-2 mW. If a frequency counter is
available, loosely couple it to L9 and

-

Figure 6: A diode probe for RF alignment.
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Supply current

SPECIFICATION W

Freq. Coverage 1296-1298 MHz

IF Freq. 28-30 MHz or
144-148 MHz

Overall

Gain/Loss 0dB

Noise Figure 5.5dB

Input Impedance 50 ohms

Supply Voltage 10V stabilized
95SmA nom

of
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PARTS LIST

Resistors (All ¥4 W 5% unless otherwise stated)
R1,8 680R

R2,3 10R 1/sW
R4 390R

RS 2k7

R6 12k

R7 8k2

R9,14 100R

R10 27R

R11 1k0

R12 6k8

R13 1kS

R1S 180R

R16 68R
Capacitors

C1,2,4,5,7 56p ceramic
C3,9 2n2 ceramic
C6,11 100n monolithic
C8,21 10p ceramic
C10,23,28,29 150p ceramic

Cl12,13 18p ceramic
C14,22 47p ceramic
Cl1s Sp6 ceramic

C16,17,19,20 In$5 ceramic
C18,25 $60p ceramic
C24,27,30,31 1-6p trimmer
C26 1p0 ceramic
Semiconductors
Ql NE21936
Q2,3 BF274
Q4,5 ZTX 3866
Di 8V2 Zener
D2,3 ND4981-7E or
HP5082-2835
{nductors
L1,2,3,4,5,6,
7.14,15 PCB (see text)
L8,9,11 S18 4.5 yellow
Li0 1uH choke
Miscellaneous
Crystal 105.666MHz (28-30MHz
IF)
96.000 MHz (144-145MHz
IF)

RF connectors

PCB

adjust the core of L9 for the exact crystal
frequency. This completes the alignment
of the oscillator section of the converter.
Check that the collector voltage of Ql is
about 8 volts, and the converter is ready
for operation.

With a suitable aerial connected to the
converter find a local 23¢m signal (a list of
operational beacons is given at the end of

this article), adjust C31 for maximum
received signal. The core of L8 should be
left in the centre of the coil for the 10
metre version and removed entirely for
the 2 metre version.

Results

The first prototype converter was built in
the R&EW Lab. A quad-loop aerial was

connected to the input, and held in one
hand. Both GB3DUN and GB3BPO were
audible when the aerial was pointed in the
right direction (a distance of over 40 and
S0 miles respectively). This certainly
proved the converter to be working, as an
indoor aerial is hardly optimum at
1.3 GHz! The addition of a bandpass
filter centred on 1297 MHz, with a two
stage low noise pre-amplifier in front of it,
showed that performance could be further
improved. These can be added later if
ultimate performance is required. The
converter as it stands produces very
acceptable results, performance being
similar for both the 2m and 10m IF
versions. B R & EW
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: Your Reactions......... Circle No. :
| Excellent - will make one 121 |
| Interesting - might make one 122 I
U seen Better 123 |
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Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ

Telephone: Saffron Walden (0799) 21682

Telex: 817477
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Instant frequency indication from SHz to 100MHz; no range selection problems; a
brilliant 8-digit LED display; mains or battery operation; an accuracy of 4 parts per
million *1 count; and totally automatic operation — all this for only £77.66* with
GSC’s new Max-100 fregency counter.

Just take a look at our spec. Where else could you find anything similar at the price?
*Frequency range 5Hz - 100 MHz *Input impedance 1M shunted by 10pF *Sensitivity
30mV from 1KHz up to 50MHz; 120mV r.ms. over full frequency range *Timebase
accuracy 14 parts in 106 (from 5 to 45°C) *Maximum aging rate 10 parts in 106 per
year *Over-frequency indication *®Low-battery-power alarm *Operates from dry or
rechargeable cells, an external 7.5 to 10VDC supply, or a car battery {(via an adaptor)
*Dimensions: 45 x 187 x 143mm *Options: 12V adaptor; battery eliminator; r.f.
antenna, low-loss r.f. tap, carrying case.
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Keithley 129 DMM

SPECIAL
MALL
ORDER
OFFER

Keithley quality: professional performance. At a 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¢2
@ 0.8% dc accuracy.

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

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

Easy to order: Filt in and post the coupon enclosing
cheque/credit card details.

s
VISA

e | Inahurry? Then ring
.. 0734 751777 or Freephone 3272 for our 24 hour
answernng service.

KEITHLEY

Keithley Instruments Ltd
1 Boulton Road Reading Berkshire RG2 ONL

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

Name: _ S——- .
Address: S S

Please send me Keithley 129(s) at £80.50 each
(Inc. VAT & Postage)
| enclose a cheque for
Please debit my credit card account no

Allow 21 days for delivery. 10 day trial — money refunded
if not detighted
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OA  XLR CONNECTORS

Line Female A3F £1.59 Chassis Female D3F €2.04
Line Male A3M £1.36 Chassis Male D3M £1.19

4, 5, 6 & 7 pin versions and large selection audio adaptors available
Jack Plugs & Sockets, Tiny Telephone Jackfields and Patchcords in stock.

@ NEUTRIK XLR CONNECTORS

Line Fermnale NC3-FC. £1.34 Chassis Female NC3-FP £1.65
Line Male NC3-MC £1.15 Chassis Male NC3-MP £6.87
Latchless Chassis NC3-FZ £0.67 Latchless Chassls Male £0.59
PCB Chassis Ferale NC3-FDH £1.12 PC8 Chassis Male NC3-MDH £0.95

4 & 5 pin, Black versions and large selection Audio adaptors available

XLR LNE MAIN SERIES

XLR LNE11C £3.87 XLRLNE 12C. £3.76
XLR LNE 32 €2.89 XLR LNE 31 £4.14
BELCLERE AUDIO TRANSFORMERS
EN6422 Ratio 1 + 1:2 + 2 freq. 40H2-35KHz PR} 150/600 € sec. 600/2.4KHz £3.64
EN6423 Ratio 1 + 1:6.45 + 6.45 freq 40Hz-25KHz PRI 150/600 {1 Sec 6.25K/25Kz. . £3.64
SKT-723 MuMetal Screening Can 39d8 reduction 50Hz ext. field £1.15

EDAC MULTIPIN CONNECTORS (varelco Equiv)

20, 38, 56, 90 & 120 pin versions, metal covers, crimp, solder, wire wrap.

Ey | BectroVoice MICROPHONE & SPEAKERS

01-727 1046/0780

BELDEN MULTICORE & MIC. CABLE, METALWORK, CABLE GLANDS, TOOLS

Trade enquiries welcome, quantity discounts available. All prices subject to VAT. Calt write or
phone. Minimum order £10. plus VAT plus £1.50 postage. Access, Amex. Barclaycard.

___ KELSEY ACOUSTICS LTD.
"\ Nl 28 POWIS TERRACE, LONDON W11 1JH

300 for further details

GERALD MYERS

1st GRADE COMPONENTS & ACCESSORIES BY RETURN

1st Grade Components by Return

HIGH STAB RESISTORS. E12 range. % W. Carbon Film. 1R to 10M.
1p each

WIREWOUND PRESET CONVERGENCE POTS. 582, 2052, 2552, 8052
100§2. ONLY 15p each.

PRESET CARBON SLIDERS. 150k, 2M2, 4M7. 8p each.

UNIMARK AC ADAPTOR. Ideal for powering small transistor radios
and calculators. Output 6V. 100mA. Fitted with calculator plug. £1.75
each or 2 for £3. Postage 35p each.

BC182A Transistor 9p each. IN4148 Diode 4p each. REED
SWITCHES % amp. Length 20mm, 2mm dia 17p each.
LOUDSPEAKER BARGAINS. 1652 Eliptical. 13x20cm. Top manufac-
ture. Should be £5 each. Our price £2 each whilst stocks last. 302
round. 10cm dia. ONLY £1.50 each.

Carr. 60p per speaker

GPO TYPE TELEPHONE (Modern) As new. Black £4 P&P £1.75
SPECIAL OFFER. £25 worth of new components for £5 P&P £1.75.
Each pack contains resistors, capacitors, transistors, pots, connectors,
radio, electronic and audio items. £60 worth of components for
ONLY £10 P&P £2.50.

SEND 40p for the GREEN CAT. Contains 1000s of components, and
accessories at unbeatable prices. Receive Free. Gift.

NEW ELECTRONIC DISCOUNT CENTRE Open at 12 Harper Street,
Leeds 2. Above Union Jack Clothing Store. Open 9 to 5.30pm.
Weekdays and Saturdays. CALLERS WELCOME.

POSTAGE 15p in the £ unless otherwise stated. Prices include VAT.
DEPT REW

MYERS ELECTRONICS, 12 HARPER STREET, LEEDS LS2 7EA.
Telephone Leeds 452045.

'3 for turther details
RADIO & ELECTRONICS WORLD



This modest little power supply project can be used
to drive one of R&EW'’s famous VHF converters -

or to act as a general-purpose

bench PSU.

Design by Graham Leighton.

THE POWER SUPPLY UNIT described
here was originally designed for use with
the 70cm/2m converter project described
in the January issue of R&EW, and with
the 23cm converter presented in this
month’s edition. The design is, however,
reasonably versatile - it will supply up to
half an amp of current at any pre-set
voltage in the range 1.5 to. 14V, with
better than 1% regulation, and features
automatic overload protection - so the
project can in fact be used to power a wide
variety of devices/projects.

The major part of the project, includ-
ing the mains transformer, is housed on a
single PCB measuring a mere 40mm x
100mm, giving the user the option of
either building the resulting module into a
piece of existing equipment or of fitting it
into it’s own box for use as a general-
purpose PSU. In the latter case the PCB’s
pre-set pot (RPS1) can usefully be
replaced by a panel-mounted pot of the
same value, which can then be used as the
SET VOLTS control.

R&EW Project Packs

PCB Unit £7.46 + VAT (£8.58)
Boxed Unit £11.72 +VAT (£13.48)
P&P 50p per order.

-

CIRCUIT DESCRIPTION

The heart of the unit is ICl, a 3-terminal
regulator chip with built-in electrical and
thermal overload protection. The unregulated
input to the IC is provided via mains trans-
former T1 and bridge rectifier D1-D4, and the
output voltage of the regulator is determined
by the ratios of R1—RPS]1. The basic action of
IC1 is such that its output pin takes up a value
1.25 volts higher than that on the ADJUST
pin, which is connected to the RI-RPSI
junction.

\ When the RPS1 value is zero, the ADJUST

pin is effectively at zero volts, so 1.25 volts
appears across the unit’s output terminals:
When RPS] is set to 2k2, the R1-RPSI ratio is
10, so the output voltage increased to
10 x 1.25V, or 12.5 volts. The output voltage
can thus be set via RPS1. Capacitors C3, C5
and C6 ensure a low-impedance output at all
frequencies, and the LED gives a visual
indication of the output state.

For a more complete description of
3-terminal regulator circuits, refer to ‘Data File
1’ in the December ‘81 issue of R&EW.

[ S el O e T e o T L
| |
| 24 v |
| < (NO LOAD) N ic out |
LM317MP
| |
| ADJUST R1 E |
| o 2203 | I
Mains Input - l 1000k(25 V :
F1 B
L b BN | y R2 820
05 A | s 1N4001 | 4
| | 4 D6,
N AT 0 o 170 N\
ca| 3 LE
| all 1N4001 = oulT WBY | ouput c8
| L2o 15 N | O -
| z | SK2
£ | o caf caL b
| 5v+r5V T - |
| 6 va H Ol
RPS1 |
4 I 51:{;\ et |
Chassis | LM317MP OUTLINE |
| |
| |
| |
B e e e i e ) e S et (i S e . e g S i i S ) -

Figure 1: Circult diagram of the Converter PSU.
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CONVERTER PSU

Construction

Construction of the basic module should
present very few problems, provided that
care is taken to follow the PCB overlay
and to observe the polarities of the semi-
conductors and the two electrolytic capaci-
tors. Note that the transformer should be
the last component fitted to the PCB.

If the module is to be built into a piece
of existing equipment, note that the PCB
is intended to be mounted vertically via
the transformer tabs. Regulator IC1 must
be provided with some form of heatsink
(thermally connected to, but electrically
isolated from, the IC tab - which also acts
as the regulator’s output terminal): In
most instances the equipment itself can
act as the heatsink, with insulation
provided via the standard IC mounting
kit.

If the project is to be used as a stand-
alone unit, built into the R&REW project
box, assemble the module and remaining
hardware as shown in the photo’s, using
the box as the heatsink and fitting the IC
with the usual insulated mounting kit.
Ensure that the mains input is well
insulated, and that the indicator LED is
fitted in the correct polarity.

If the project is to be used as a general-
purpose bench PSU, spanning 1.25 to 14
volts at 0-500mA, replace RPS1 with a
panel-mounted 5k0 pot and build the
modaule into a suitable case.

Testing

When construction is complete, double-
check the assembly for component errors
and solder bridges, etc., then set RPS1 to
minimum value and switch on: The output
voltage should be about 1.25 volts. Adjust
RPS1 to give the required output voltage
(it is possible to set the output above 14
volts, but the regulation will then suffer),
then connect a suitable load in place and

MAINS
INPUT

@ @ @ @ @ @

1 ()

-VE

DUTPUT

b=
L

SPECIFICATION
Mains input 220-250VAC
Output Voltage 1.25 to 14VDC

Output current S00mA max.

Regulation Better than 1%

Size: PCB unit 45mm x 40mm x 100mm
Boxed unit 93mm x 45mm x 110mm

(excluding connectors,

etc)

check that the regulation is satisfactory
and that IC1 does not get excessively hot.
Note that the indicator LED will not
illuminate at the minimum voltage setting,
and that it’s brightness increases in
proportion to the output voltage.

Figure 3: ‘Boxed’ version of the PSU.
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Figure 2: Foil pattern and overlay of the PSU.

COMPONENTS LIST
Resistors (.Va W, 5%)

R1 220R

R2 820R

RPS1  5k0 sub-min pre-set (horizontal
mounting)

Capacitors

Cl 1 000u 25V electrolytic

C2,3 100n monolithic ceramic

C4 10u 25V electrolytic

Cs 1u0 25V tantalum

() 4n7 miniature ceramic
Semiconductors

D1-D5 IN4001

D6 LED, in hoider

IC1 LM317MP, with insulated mounting

kit.

Miscellaneous

Ti 6VA 15V + 15V transformer (stock
No. 57-10013)

Fi 0.5A 20mm fuse

Si 2-p 2-way miniature mains toggle

SK1 4mm socket, RED

SK2 4mm socket, BLACK

PCB R&EW

Case R&EW

20mm fuseholder and boot, mains cable, cabie
tie, set of stick-on feet for case.

BR&EW
: Your Reactions......... Circle No. :
| Excellent - will make one 266 )
| Interesting - might make one 267 !
: Seen Better 268 :
| Comments 269 |

RADIO & ELECTRONICS WORLD
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Velleman U.K. present their list of electronic kits together with prices which inc/ude V.A.T. and postage and THE VELLEMAN
packing. They are listed in ““difficulty grades’’, for beginners and experienced kit-builders, with the lower skill KIT RANGE
level at 1, rising to 3. All include high-quality components, full instructions and technical data and come to you P
. . . {'] i
packaged in clear plastic boxes, ideal for component storage. —_——— ;zw —: I
i . . o K607 m Amplitier
REMEMBER — We offer a free soldering iron with your first order over £10. xg:; Q‘N Amw‘.&;v)w g;;
Send today for the free Velleman Kit Journal. o ! el
1Deparasite) 1264
K1716 20W Amplitier 10
K1771  FM Oscillator 5A5
K1803 Universal
Pre- Amplifier J62
K1823 1A Power Supply 699
K1861 Power Supply tor
60W Stereo 1294
K2542 Single digit counter 690
K2544 Complex Sound
Generator 828
g F K2556 CB Power Suppiy 2622
s wbw K2565 TapeSiide
Synchronizer 966
g [ F K2566 Coloured Light Unii 1553
ve dbw e Cplosee Lo L7
- | K2570 Power Supply.
< bb bb‘ 514V DC 1A 656
’ K2572 Universal Stereo .
[ oy Pre-amplifeer 6
v eovs | k2573 Stereo RIAA -
N A orrector Amplifier 6
S - K1682 K2575 Microprocessor
Wooden housing extra Doorbell with
26 lunes 1553
K2579 Universal Start’Stop
Timer [:¥3]
Oifficulty Grade: 2 5
K610 MonoVUusingLED's 8.18
K1798 Stereo VU
using LED's 1691
K1804 60W Amphitrer 15.15
K1874 Running Light Unit 1266
K2543 Transistor Ignition 997
K2549 intra-red Detection
System
(Transmitter) 1083
K2550 Intra-red Detection
System (Receiver) 12.42
K2553 FM Stereo Decoder 1149
K2567 Digital Precision
Thermomeler 2657
K2571 Light Computer ¥
K2574 Four digit up/ down
counter with
comparator 3416

v

udidluded

e

L3

\\W//"

VELLEMAN UK.

K2676
K2577

40W Audio Amplifier
Universal AC Motor

1280

Ditficutty Grade: 3

K615

K1682
K2545
K2547

K2548

K2551
K2554
K2555
K2558
K 2559

K 2560

K2562
K2563
K2567
K2568
K2578

Speed Controi 759
High Precision

Stopwatch 4313
Microprocessor

Universal Timer 4837
50H? Crystal

time Base 139
Four channel Intra red

Reviote Control

{Transmitter) 1732
Four channel Infra red

Remote Control

{Recerver) 2312
Infra red Centrat

Alarm Umit 18.70
High quably

FM Tunm 2267
Duptad Frequeny

Counter for Receven 37.74

FM Steneo Recivas

with housing 12023
Twao channel IR Remote
Controlted Light Omnet
[ Transnureer 1732
Twar channe IR Remiate
Controted Light
Onnnner (Rocevir | 38 64
hatria red Recewve

o K2558 3002
infra red Transoutier
for K2558 1’1
20CM Display
(Common Anagel 21.05

20CM Drsplay {Conwinm

Cathonal 2105
Mucrops ocesson

Controliad EPROM

Progiranyies 24150

P.0. Box 30, St. Leonards-on-Sea, East Sussex TN37 7NL Tel: Hastings (0424) 753246

[TRADE ENQUIRIES WELCOMED|

Please send me your free catalogue of Velleman electronic kits:

FR Soldering

iron
with your first
Offer ends
31st March, 1982

order of £10
or over

N

RE
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

Available at your £z 40 f-
newsagent or -40 net profrit
direct for
60p p& B .

i P Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,

v fast service and technical support facility second to none.
i WmD M'P Here are some examples from the current issue:
4 A 3
2 ADIO &J | I e DISCRETES  BCSS6 12p
; . A range of high quality, low cost, BC237 Bp BC650 12p 25K 168 35p
1CS low profile DIL sockets ideally suited BC238 8p BCS560 12p 4310 69p
CA:I*" L‘ “"I}E ] for both the OEM snd hobbyist. All 2TX238 9p BC839 22p J176 65p
; =g types festure double sided phospher BC239 8p BC640 23p 40823 65p
bronze contacts, tin-plated for low BC307 8p 2SC1775A 22p 3SK45 49p
contact resistance. BC308 8p 25A872A  18p 35K 81 54p
8x0.3" 12p 22 % 0.3 20p BC309  8p 2SD666A 30p  3SKBO S8p
14x 0.3 13p 22 x 0.4” 20p BC413  10p 2sB646A 30p  3SK88 99p
16 x 0.3” 13p 24 x 0.6” 22p BC414 11p 2sDé68A  30p MEMB80  75p |
\ 18x 0.3 18p 28 x 0.6” 25p BC415 10p 2SB648A 40p BF960 99p
3 20 x 0.3 19p 40 x 0.6” 35p BC416 11p BF256 38p BF9%1 70p
20 x 0.4” 19p 42x 0.6” 38p BC546 12p 2SKSS5 28p BF963 99p
2 XTALS
VOLTAGE REGULATORS 1MHz 3,00
! 78XX1A TO-220 pos  0.58 3.2768MHz  2.00 fiosstommeaciady VAT Postge
79XX1A T0-220 neg  0.60 aMHz 170 50p per order {UK). ACCESS/
78G 1A 70220 adj pos  1.10 4194MHz  1.70 BARCLAYCARD may be Used with
78G 1A TO-3 adj pos 395 4.43MHz 1.25 written or tolophor!o o.vdon - officisl
78HSA TO-3 5v pos 4.25 SMHz 2:00 MA dmul_l on applicstion, snd a
\ 78HSA TO-3 12v pos 5.45 6.5536MHz  2.00 specisl prize for :hos: whg;;.:d our
i 78HGSA TO-3adj pos  7.45 TMH2 2,00 e aar, B\ gom
= 5 g ¢ |
# ~CONCISE PARTS CATALOGUE TWGEL TOSad ey 748 svHr 200 | R R TCLY this persgraph and
o - m"mmATIONAL LM317.5A adj pos 1.30 OMH2z 2.00 buy - just clip out this peragraph an
'\‘ LM337.5A adj neg 1.7 10MH2 200 attach it to your order, E&OE.
. 78S401.5A adj pos sw reg 1.20 11MHz 200 ] |
CMOS 4077 0.18 4705 4.24 744IN  0.62 74153N .55 74366N  0.85 | 74LS109N 020 | 74LS248N  1.35 74CXX |
4000 0.11 4078 0.18 4706 4.50 7448N  0.56 74154N .55 74367N  0.85 | 74LS1I2N  0.20 | 74LS249N  1.35 Processors
4001 0N 4081 012 4720 400 7450 (.14 74155N .55 74368N  0.85 | 74SL113N  0.20 | 74LS251N 035 | 74C00  0.20 | gagq oo
4002 0.2 4082 0.8 473 095 745IN  0.14 74156N (.55 74390N 185 | 7aLS11aN  0.19 | 74US253N 035 | 74C02  0.20 series
4007 0.13 4083  0.30 4724  0.95 7453N  0.14 74157N 055 24393N  1.85 | 74LS122N  0.35 | 74LS257N  0.40 74C04 0.20 | B0BOAFC/2 2.0
0.50 4099 (.80 47125 224 7454N 014 74159N 190 | 74490N 185 | 74US123N 035 | 7aLS258N 037 | 7ac08  0.20 | 8212 2.30
4008AE 0.80 4175 0.80 40014 0.54 7460N 014 74160N 055 4LSN 74US12aN 180 | 74US259N 060 | 74C10  0.20 | 8214 3.50
4009 025 4502 0.60 40085 0.9 740N 0.28 216N 055 | 7 74LS125N  0.24 | 74US260N 050 | 74C14  0.55 | B216 1.95
4010 0.30 4503 050 40098 0.54 742N 0.27 74162N .55 74LS00N 0.10 | 74LS126N  0.24 | 74LS266N  0.22 74C20 020 | 8224 3.50
40M1AE 0.24 4506 070 40106 0.69 7473N 028 | 74163N 055 | 74LSOIN 010 | 74LS132N 042 [ 74LS273N 070 | 74C0  0.20 | 8251 8.21
4011 [ 4507 037 40160 1.05 7474N 028 74164N 055 | 74US02N 010 | 74LS133N 024 | 74LS27SN 320 | 74C32  0.20 | 8255 5.40
03 025 1.50 40161 105 747N 0.35 74165N 0.5 74US03N 011 | 74LS136N 020 | 74LSZ79N Q.35 | 74C42  0.80
4015 050 4510  0.55 40162 1.05 7476N  0.30 74166N 070 | 74LSO4N 014 | 74LS13BN 030 | 74LS2BON 250 | 74C48 103 | genniegng
4016 0.22 4511 045 40163 1.05 7480N 026 74167N 125 74LS05N  0.13 | 74LS139N 030 | 74LS283N  0.42 74C73 050 12.90
a7 040 4512 055 a0174 10§ 748N 0.20 74170N 125 74LSOBN 0.12 | 74LS145N  1.20 | 74LS290N  0.50 74C74  0.50 | 6800P -
019 038 4514 1325 40175 105 248N 035 | 74173 110 | 74Us09N 012 | 74LS15IN 030 | 7aS293n 0.0 | 74C76 048 | S8AGD e
4020 055 | 415 1325 40192 108 %8N o78 | 7a17aN 075 | 7ALSION 012 | 74US1S3N 027 | 7aUS296N 150 | 74ce3  0.98 | 8BOO -8
4021 055 4516 0.80 40193 108 748N 0.24 24175N 075 | 74US1IN g2 | 74LS154N 099 | 740S29eN 076 | 74C8S5  0.98 6802 3570‘
402 055 4518 .35 40194 g 2N o6 | 74178n 978 | 7SN 032 | 7aUsisEN 035 | 7acS3esN 032 | 7486 0.26 | SB0S te.
4023 015 4520 .60 40195 408 7430N 030 707IN 075 | 74LS13N 020 | 74LS156N 037 | 74LS366N  0.34 | 74CB9 268 gAO‘ :g
4024 0 4821 139 749IN .55 74178N 090 | 74LS14N 030 | 74LS157N 030 | 7aLS367N 032 | 74C% 0.0 0
a2 015 | 452 Qm TTL N 749N 9 | 7m79N 13 | 7aS1N 032 | 7aCS158N 030 | 7acS3e8N 035 | 74C33 080 | %8B10 204
426 1.0 4527  0.80 7400N  0.10 7493N .35 74180N  0.75 740S20N 012 | 74US160N 37 | 7aLs37aN 070 | 7aCss 0.9 | 8830 1.9
4027 026 | 4528 085 740N 010 749N 90 | 74188 32 | 7as2IN g1z | 7aS6IN 037 | 7asIaN 070 | 74107 048 | 820 128
428 050 | 4523 0.0 7402N  0.20 745N ot | JmmN o7 | 7aszN 012 | 7aiSieN 037 | 7a0837N  qap | 74Ci5) 182 | SBAZ) &0
4029 055 4531  0.65 7403N 0.1 7496N (.45 74184N  1.20 74US26N 014 | 74US163N 037 | 74(S37IN 085 | 74C14 2.6 | 8882 -
4030  0.35 4532 0.80 7404N  0.12 749N .40 7a4185N 120 | 74LS2IN 012 | 74LS164N 040 | 74LS378N 085 | 74C157  1.82 " :25
435 067 | 4538 400 740N 0.12 24100 119 | 418N 300 | 74S28N 015 | 7LS165N g0 | 7aLSITN g0 | 74C160 080 | E3A4 ioe
4080 050 453%6  2.50 7406N  0.22 74104 0.62 74190N 055 | 74LSION 012 | 74LS166N  0.80 | 74LS38aN 250 | 74C161 0.8 eego‘o -
4042 0.50 4538 0.85 7407N 0.2 74105 0.62 7419IN 055 | 74LS32N 012 | 74LS168N  0.70 | 74LS38SN 205 | 74C162 080 | 27 ;30
0.50 4539 0.80 7408N  0.15 74107 0.26 74192N 055 74LSTIN 015 | 74LS16SN  0.85 | 74LS386N 0.29 | 74C163 080 B850 13
4043AE 0.93 4543 0.80 7408N  0.15 74109N 0.35 419N 055 | 74USIIN 015 | 74LS170N 080 | 74LS390N 068 | 74C164 0.80 | P 23755
0.60 4549 350 7410N  0.12 74110N 054 74194N .55 740S38N 014 | 74LS173N  0.60 | 74LS393N  0.61 | 74C165 084 | ooy g
4046 0.60 4553 270 741N 0.18 741N 068 74195N 035 | 74LS4ON 013 | 74LS174N 040 | 7aS395N 210 | 74C173 072 f 2Coy 5-22
4047 0.68 4554 120 7412N  0.19 74112N 170 24196N 05 | 74LSa2N 030 | 74LS175N 040 | 741S396N 1.9 [ 74C174 072 :
4049 024 4565  0.35 7413N .0.27 74116N  1.98 74197N 055 | 74LS47N 035 | 74LSIBIN 105 | 74LS3%N 275 | 74C175 0.2
4060 024 4556 0.40 7414N  0.51 74118N (.85 74198N 085 | 74US48N 045 | 74LSIEIN 175 | 74LSION 230 | 74C192 080 | g4 oo ine
4061 055 4857 230 7416N  0.27 74119N 120 | 74199N 100 | 74US49N 055 | 74LS18IN 128 | 74LSAdSN 140 | 74C193  0.80
4052 055 4558 0.80 1IN 0.27 74120N 0.95 24221N 100 | 74LSSIN 0.13 | 74LS19ON  U45 | 7aiSa47n  1.95 | 74C195 0.80 | Z8OA 1378
a3 055 | 4589 350 JaoN 013 | 7412IN 034 | 74286N 150 | 74USSON 014 | 74LS19IN 045 | 7a(SaN 110 | 74C200 .52 | ZBOADRT  7.50
4054 130 4560 250 7421N 0.28 THRN 034 74241 181 | 74USS5N 014 | 7aUS192N 045 | 7aLSe68N  1.05 | 74C221  1.06 | ZBOAPIO - 380
1.30 1.00 7423N 0.2 74123N 0.40 74248N 1.89 74LS73N 74LS133N  0.42 | 74LS669N 1.05 74C901 0.38 | ZB0ASIO/1 11.00
1.30 250 745N 0.22 74125N .40 74249N g 11 | 74LS7aN . 74LS194N 035 | 74LS670N 170 0.38 | ZBOASIO/2 11.00
575 022 | 70126N 040 | 74251N 1.05 | 74LS7SN 022 | 74LSI%N 035 | oang 0:38y] [Z809S10/8), Kles
075 0z | 701N o 066 | 74LS76N 020 | 74LSI%N 055 Q38| RGOS £2,00
1.15 0.12 7ARN 0.50 267 | 74LS78N 0. 74LSI9IN 0. 2102 1.70 5.64 | Z80ACTC 4.5
0.30 03 74136N (.65 249 74LSE3N 0. 74LS200N . 2112 3.40 0.38 | Zso01 65.00
430 0.2 74141N .45 089 | 74LS8SN 0. 74LS202N  3.45 | 211472 1.49 0.38
0.18 0.2 74142N 185 130 | 74LS®N 0. 74LS22IN  0.50 | 4027 5.78 0.84 PR
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0.16 0.42 74145N 075 100 | 74Lsen o 740S242N 070 | 4864P 12.50 0.86 | 2716 {3.00
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018 0.62 74150N .79 185 74LS96N 1.20 | 74LS245N 8264 12.50 4.32
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R&EWPROJECTPACKSR&EWPROJECTPACKSR&EWPRO

T Rapio &>
SYSTEM — The Computer

Complete Kit including all LECTRONICS
components, indirect edge

connector socket, ZIF Programming WORIJD
Socket and ‘Utility’ EPROM.

£140 + VAT
Ready-Built Unit tested, complete with all connectors and ‘Utility’
EPROM. Delivery approx. 2 weeks. £160 + VAT
PCB only: fully plated through holes + solder resist screens and
component overlay. £15 + VAT
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Complete Kit
including Case.
£26.50 + VAT

Ready-Built and

] Tested. £33.00 + VAT
Z-8 Kit and PSU togethef,' PCB Only. £3.00 + VAT

R -Built and Tested Send your order to us at:
;nii%’;ngu/m:gomea Cable. 200, North Service Road, Brentwood.

Essex CM14 4SG
+ VAT
E Postage and Packing 50p per order.

R&EW Z-8 Datapack, approximately
100 pages. £10 inc. P&P refundable against purchase of the computer Kit.
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ECTPACKSR&EWPROJECTPACKSR&EWPROJECTPACK

70cm PRE AMP e COIBVERTER
Low-noise Microwave Converter
Low Noise 70cm Pre-Amp. with 2m or 10m output. PCB
PCB and all Components. » and all components (no connectors).
Stock No. Price inc. VAT Xtal for 2 or 10m output.
40-07000 £4.99 Stock No Price inc. VAT
4023144  (2m) £19.45
40-23028 (10m) £19.45

Versatile adjustable voltage power supply. CONVERTER PSU
Spec:

Manis input 220 - 250V AC

Output Voltage 1.25 to 14V DC

Output Current 500mA Max. ——

Regulation Better than 1%

Size: PCB unit 45 x 40 x 100mm L
LECTRONICS Boxed 93 x 45 x 110mm <
unit {excluding connectors etc.):
ORIJ PCB and all Components thereon.
Stock No. Price inc. VAT

. 0-00140 £8.58
Postage and Packing 50p per order. 4
Please allow 21 days for delivery. PCB, all components, undrilled case, all
200, North Service Road, connectors, switch etc.
Brentwood Stock No. Price inc. VAT

Essex CM14 4SG 40-00141 £13.47

h("l‘PACKS R&EWPROJECTPACKSR&EWPROJECTPACK
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oilt for

choice

Line selector
Active TV sync.
2mV/cmat10MHz

14D-10V

al

Scopex Instruments now offer you an unrivalled choice of oscilloscopes at under £300.

The straightforward and successful 14D10 with a
sensitivity of 2mV/cm at 10MHz on both
channels at £240 + VAT The new 14D15 15MHz
dual frace SmV/cm with active TV sync
separator at £250 + VAT and the sophisticated
14D10 10MHz dual trace 2mV/cm active TV sync.
separator and line selector at £290 + VAT,

All these above prices include two probes,
mains plug and camage U.K. mainland.

10cm X 8cm display, add and invert facility,
probe compensation, pushbutton x-y and trace

rotate are all standard features of this 14D range.

MARCH 1982

You the customer decide the extras you
need to fulfil your specific requirement.

An Independent British Company JSDPEX
Credit Cards and Orders

contact our Sales department at:

Please send me full details of the 14D10 range.

Nome

Compuny_

Address
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NEWS BACKGROUND

Beware of the Technologist...

Forays by this column into the murky
realms where technology and the layperson
interface look like confirming every
technologists’ (that’s you and me) fears
that the public and its media are quite
incapable of coming to terms with any-
thing more complicated than changing a
lightbulb.

Electronic Engineers are getting a bit
of a reputation for being very tetchy
about their status in a country largely
owned and operated by products of the
‘Arts’-oriented educational system. This
concern occasionally borders on the para-
noid, but as technology plunges headlong
into the eighties, it is important that the
issues surrounding the appreciation of
‘science’ by these persons of influence
(who doubtless regard themselves as being

Case Number One: Fiat Strada Digital Clock

The simple four digit timepiece that
resides in the fascia of the Fiat Strada
costs £48.34. We’'ll leave a moment for
that to sink in.

This particular fact came to light as a
result of a ‘friend’ (who owns one of the
said motor cars) being faced with a 3 digit
version, where the leading digit was
garbled. Garages are not famous for their
perspicacity in matters electronic (many is
the time the writer has been charged for a
new set of points for his contactless
ignition system) - and replacement was
immediately advised as being the only
course of action.

Well, at one off prices, the parts to
make the clock (with the exception of the
plastic mouldings, which are reusable
anyway), cost about £7. At OEM price
levels, it’s about £3.30. No particularly
high grade parts have been used - even the
crystal is in a low cost epoxy sealed case.

Upon examination, the failure appears
to stem from the clock IC (MMS378AA)
causing one of the digit drive outputs to
remain permanently on. Apart from the

90

somewhat above such mundane matters)
are not clouded by pedantic squabbles
amongst technologists.

There is more than a grain of truth in
the feeling that scientists probably don’t
have the time to play at politics and the
machinations of manipulating the
‘system’. As soon as an engineer is
elevated to managerial status, he quickly
loses touch with the subject, unless he is
particularly fortunate in having a
competent supporting infrastructure that
can handle the mechanics of management,
leaving him to get on with the decisions
and engineering.

Without further griping, we bring you
two examples of where the technology is
obviously way beyond the ken of those
seeking to market it...

fact that such an arbitrary failure of a
semiconductor part is rare anyway, the car
was less than 10,000 miles old (although
over 12 months old).

It is hard to imagine a possible failure
mode instigated by the owner of the car,
but when approached to verify the seem-
ingly enormous bill for the job, Fiat UK
remain adamant that this is the rate for
the job.

“Swings and Roundabouts’’ were
cited as one of the justifications for this
high charge, so if any Fiat owners reading
this should have cause to be pleasantly
surprised by gaining on the ‘roundabouts’,
we would be pleased to hear from them.
Similarly, anyone being ‘swung’ by the big
ends is invited to relate their tale.

Well, £48 probably is the rate for the
job, but what a salutary lesson this is to us
all concerning the basis on which the
motor trade operates. We can immedi-
ately point to at least five multifunction
clock modules that are available within
the electronics business that retail one-off
for less than £10.

Technology V. The People
(Round Two)

Nikon
CAUTION

For flash photography, it is recommended that you
use a Nikon dedicated electronic flash unit which
operates with a low-voltage current. Use of any other
fiash which operates at high voltages may damage
the camera’s circuitry. Any damage caused by such
use is not covered by the Nikon Warranty.

After one of the editorial Nikon 35mm
cameras was half-inched, we bought a
replacement in the shape of the new all
electronic F3. This masterpiece of
Japanese engineering came accompanied
by a little piece of paper that fell out of
the bag, bearing a warning that if any
flashgun other than a Nikon speedlight
(which, it is claimed, ‘operates with a low-
voltage current’) was to be used, then be it
on the head of the user if the F3 went
bang. Well, our thief was inconsiderate
enough to leave a Vivitar Autothyristor
flashgun behind.

What, pray tell, is a ‘low voltage
current’ anyway? Well, we measured the
voltage at the output of the Vivitar and
found it to be 270V. Not exactly low
voltage - or was it? A phone call to Nikon
revealed that the service department
didn’t know what constituted a ‘low-
voltage current’ either - only that Nikon
flashguns were OK - and they couldn’t
possibly comment on the use of any other
flashgun with Nikon equipment - even
when the voltage was supplied to them.

A subsequent letter from them was
similarly non-commital, and contained
the wonderful lines:

““Obviously cameras which contain a
significant amount of electronics are
almost certain to be damaged when

'f SHovLD WAVE RMOWA..LOW
VOoLTAG & FLASKH NMOT 70 8€ USED
NEAR M1 M VOLTAGE BionDE'.

RADIO & ELECTRONICS WORLD
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consistently subjected to
voltages (300V), and
discourage their use.”’

There’s no ‘obviously’ about it. Whilst
some people at Nikon UK may well be
having trouble getting past flash powder
and into the ‘silicon chip revolution’,
those of us who have coughed up the £70
odd for a flashgun find this type of
gobbledegook warning a shade insulting
and unhelpful. A brief glance through the
sales literature makes no mention of the
incompatibility of various flashguns,
although it does make mention of various
flash unit couplers and adapters for other
flashguns.

It’s a bit like Rolls-Royce advising
owners only to turn the steering wheel
whilst wearing a pair of Tibetan antelope-
hide driving gloves - or they would not be
held responsible for the consequences.

Well, we took fright, not wishing to
risk an extremely expensive camera, and
bought a Nikon-approved flashgun. At
£65, this is a relatively cheap Nikon
accessory - and as it happens, the superb
results available via the ‘through the lens’
feedback path are far more consistent
than have ever been possible using
flashguns with simple reflective sensors.

However, it further highlights the need
to spread a rudimentary appreciation of
electronics amongst those actually
responsible for supplying the products of
the technology. Perhaps R&EW should
instigate a ‘rent-a-boffin’ agency to
supply members of the ‘cognescenti’ to
organizations in dire need of their help.

We have a suspicion that there are
enough instances like these to fill a book
or two, and we will take great delight in
relating the more classic examples in the
hope that we might encourage some organ-
izations into taking the appreciation of
electronic technology a good deal more
seriously.

such high
so we must

British Aerospace get the rocket
1986 is at last slated for the first European
DBS (see the feature elsewhere), and your
own, your very own BA got the thick end
of a thick contract worth over £100m to
develop the works. The Arianne launcher
is scheduled to place the machine in
geostationary orbit, so let’s hope that BA
install garlic hardened devices in all
critical locations...

YOw CAN'T BEAT

L EOME RLONG, PERKING,
MERSURE IVAN'S INS/E
LEC ., "

It's an ill wind...

President Reagan’s roundabout knuckle
wrapping exercising over the Polish
situation once again offers a golden
opportunity for European manufacturers
of high technology products to step in and
fill the breach. In view of the rumours
that the Russians at least had the
sensitivity to dress their troops in Polish
uniforms this time, it seems only fair that
the beleagured British clothing industry
should be taking the measurements of a
few Soviet divisions with a view to fitting
them up with the uniforms of other
nations.

“..AND 1T'S 99% ACCURATE,
PROVIDING YOU CAN TALK
LIKE DoNnmeD> Drvex ..."
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Walls (and Computers) have ears

Anaheim California, home of Disneyworld,
is also home to Interstate Electronics of
California, who now offer a user
programmable $100 dual LSI solution
(1 000+ pricing) that will recognize a
vocabulary of up to 100 words - with 99%
accuracy.

Toshiba have been playing with
consumer applications of their version of
speech recognition technology for a while
now, and this seems to be a way in for
anyone with $100,000 to spend. Perhaps
this offers an opportunity for Mrs.
Whitehouse and her cohorts to monitor
the output of all broadcast media
simultaneously?

Philips goes GAA
Galium-Aluminium-Arsenide is the latest
technology in lasar semiconductors to
emerge from the Elcoma division of
Philips.

The investment already made by the
Dutch razor-to-lasar manufacturer in a
series of products based on consumer
applications of laser technology has
produced a device that can even blast a
SOmW pulse for the few nanoseconds it
takes to record: a step towards the
practical terabit optical data storage
system threatened - and scoffed at - not so
long ago.

Stereo on VHS?

Now that Japan and Germany are well
into the concept of stereo TV, perhaps it is
worth mentioning that many Japanese
video recorders already include a stereo
recording facility. One JVC model in the
US is now offering the facility for pre-
recorded tapes, and one supplier of such
tapes is busily producing stereo VHS
NTSC format cassettes, to be at the fore
of the boom.

It is to be hoped that the general sound
quality is being improved along the way,
since most VCRs seem to rely upon the
whirring of the heliscan head to help mask
the fact that audio quality is in a class with
a £5 transistor radio.

CB Slumping - Already!

After a commencement that can only be
described as ‘hasty’, the state of the CB
market is already beginning to slump. In
fact, some sources claim that the expected
grand boom never materialised at all.

The state of the CB market is reviewed
in the next issue, and some salutary tales
about the appalling quality and generally
unseemly behaviour of the market will
emerge.

And oh yes, tales of the impending
legalization of AM FCC standard CB
radio may be dismissed as circumstantial
rumour and poppycock (C.R.A.P.). With
the legalization of CB, it seems only
reasonable to expect all those happy
‘when will it be legal?’ rumour mongers to
be lost for something to do.

Told you so!

RCA reports only 30% of targeted sales
for its US standard videodisk system
during 1981. However, 90% of the 3m
discs predicted have been sold (averaging
at 18 per viewer). VCRs and satellite
broadcasting have undoubtedly been the
major cause of grief for RCA’s plans - a
situation which is not likely to change in
RCA'’s favour. S
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It's not cricket

In what can only be described as the
opportunist publicity stunt of the year, a
CB importer has offered to supply a free
CB radio to each member of the English
test team in India - if they win. Well, this
got a plug for their name from one or two
other journals, but they will have to do
better than that if they want to see their
names in R&KEW.

It had to happen

AVX Ceramics - who hail from quaintly
named °‘Great Neck’ in New York State
(USA) - have got a step closer to the
problems of keeping supply line noise out
of dynamic memory systems. They can
now place a chip capacitor on the lead
frame, thus cutting out the inductance of
the power leads from header to board.

All that now remains is for the ceramic
package to be made from ferrite, and
computer engineers will at last be able to
keep their machine’s thoughts to
themselves.

. EL AEL CRYSTALS LTD

120 for further details
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Another one up for the Japs

The Japanese national debt is now bigger
and better than ours. Strange though this
may seem in view of their startling
industrial eminence and apparent

prosperity, it seems that the Japanese
economic situation is quite critical. More
news shortly, persons wishing to attend
the liquidation sale should apply to Mr
Zenko Suzuki, Tokyo, Japan.

The Bad News

ICL lost £49.8m last year, and spent
£78.1m on plant closures last year. ICL
chairman, Christopher Laidlaw further
predicts a ‘negative cash flow situation’
will prevail for a while longer.

The Good News

By contrast to the above, the Midas touch
seems untarnished at Plessey as the group
edges towards a £100m profit on around
£1000m turnover. (Not bad going in this
day and age).

Ferranti produced £9.4m from a
£143m turnover in the 6 months to
September 30th 1981 - and the R&KEW tea
fund dipped from £1.86 to 34p, after
rumours of a shortage on world sugar

markets. BR&EW

ANV MAKE-~UP
OR [OPV QUERIES

BOB KENNEDVY
01-531 7621

(ONTALY

NEW! 1503-HA high resolution multimeter

0.03% accuracy on dc volts
43% digits (132,768 counts)
10uV, 10mQ, 1nA resolution

even higher accuracy

— at remarkably low cost

Current measurement to 25 amps
Mains/Battery, fully field portable
Full range of accessories available

.‘ W -30000

J Thurty 11508 o e

|
O
[
® 7 functions including Frequency
[
]
 J

Thurlby 1503 (0.05% acc.) -£149 + VAT
1503-HA(0.03% acc) -£165 + VAT

Full data and distributor list from Thurlby Electronics Ltd.
Coach Mews, St. lves, Cambs. PE17 4BN Telephone: 0480 63570

[[Thuriby] &

designed and buiit in Britain
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In this edition of ‘Data File’, Ray Marston shows how
to use voltage comparator and ‘window’ circuits in

practical applications.

THERE ARE MANY OCCASIONS in electronics when it is
necessary to have a circuit that abruptly changes its output state
when an input voltage, or a quantity that can be represented by a
voltage (such as a current, resistance, temperature of light-level,
etc.), goes above or below a pre-set reference value. Circuits that
perform this basic function are known as voltage comparators.

Voltage comparators have plenty of practical applications
apart from the obvious ones of over and under-voltage switches.
They can readily be made to activate relays, alarms, and other
mechanisms when load currents or temperatures or light levels go
outside of, or come within, pre-set limits, and have a stack of
domestic and industrial uses. We’ll look at some practical circuits
in the next few pages.

BASIC VOLTAGE COMPARATOR CIRCUITS.

The easiest way to make a voltage comparator is to use a CA3140
op-amp in one or other of the basic configurations shown in Figs
1 and 2. The 3140 op-amp has a typical basic (open-loop) low
frequency voltage gain of about 100 dB, so its output can be
shifted from the high to the low state (or vice versa) by shifting
the input voltage a mere 100 uV or so above or below the
reference voltage value. This particular op-amp can be powered
from either single ended or split supply rails and provides an
output that typically swings to within a couple of volts of its
positive rail value or to within a few millivoits of its negative (or
zero) supply rail value: Unlike many other op-amps, the 3140 can
accept input voltages all the way down to the negative rail value.

The operation of the Fig I circuit is very simple. A fixed
reference voltage (Vref) is generated via R2 - ZD1 and is applied
directly to the non-inverting input terminal (pin 3) of the op-amp,
and the test or input voltage is applied to the inverting input
terminal (pin 2) via current limiting resistor R1. When Vin is
below Vref the op-amp output is driven high (to positive

saturation), but when Vin is above Vref the output is driven low
(to negative saturation) as shown in the diagram. The action of
the circuit can be reversed, so that the op-amp output is normally
low but goes high when Vin exceeds Vref, by simply transposing
the pin 2 and pin 3 connections of the op-amp, as shown in Fig 2.

There are a few points worth noting about the basic single-
supply Fig I and Fig 2 3140 voltage comparator circuits. The first
point is that the ‘reference’ voltage can be given any value from
zero up to within 2 volts of the positive supply rail value, so either
circuit can be made to trigger at any desired value between these
limits by simply interposing a pre-set pot between a fixed voltage-
reference source and the ‘Vref’ pin of the op-amp.

The second point to note is that the ‘input’ pin of the op-amp
must be constrained to the range from zero voltage up to within 2
volts below the positive supply rail value. Thus, if you want the
circuit to trigger at some high value of input voltage, this action
can be obtained by feeding the input voltage to a simple potential
divider before it reaches the actual input of the op-amp.

The final point to note about the basic voltage comparator
circuits is that they give a non-regenerative switching action, so
that the op-amp is driven into the linear (non-saturated) mode
when the ‘input’ voltage is within a few tens of microvolts of
Vref, and under this circumstance the op-amp output generates
lots of spurious noise. In some applications this type of action
may be unacceptable, in which case the problem can be overcome

124

ITE U IS Y T I |
]

Vout 5
/Vre'
] - =
| ]
0 5 10 15
Vin
QO +12v
R2
R1 3k3
10k 2
+ > N .
314(>—.—() oyt
3
+1a
Vin \ A3
T Z01 10k
5V6 Vet
- Qov

124
10—f========1
«
-
g
Vout
5 —
: Vret
0 LD I B B i s 1T
0 5 10
Vin
—Q +12v
S

R3
10k

O ov

mn

Figure 1: Basic op-amp comparator that functions as an under-
voltage switch: The output is high when Vin is below Vref. ..
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Figure 2: Alternative op-amp voitage comparator that functions as

an over-voltage switch: The output is high when Vin is above Vref. >
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by feeding a small part of the op-amp output voltage back to the
non-inverting input terminal, so that a regenerative switching
action is obtained: The feedback signal introduces a degree of
hysteresis in the voltage switching levels, the degree of hysteresis
being directly proportional to the amount of feedback.

SPECIAL VOLTAGE COMPARATOR CIRCUITS.

Figures 3 10 7 show how the three points mentioned above can be
put to practical use to make various types of ‘special’ voltage
comparator circuits; plenty of other variations are possible.
Figures 3 and 4 show how the basic comparator circuits can be
modified to give variable-voltage switching by using a pre-set pot
(RPS1) to set the desired ‘reference’ or trigger voltage at any
value in the range 0-5V6, and to give regenerative (‘noiseless’)
switching by feeding part of the op-amp output back to the non-
inverting terminal via R3; note in the Fig 4 circuit that the input

- +12v

pD) OUT

R4
10k

=) OV

Figure 3: Variable under-voltage switch with regenerative feedback.

terminal is terminated via RS, to ensure controlled hysteresis.

Figures 5 and 6 show examples of how the circuits can be
modified to give high-value variable-voltage (0 - 130 V) triggering
by interposing a simple potential divider (R2-R3) between the
input signal and the input of the op-amp: The Fig 5 circuit gives
non-regenerative switching, while the Fig 6 circuit gives
regenerative switching.

Finally, Fig 7 shows how the comparator can be used as a
sensitive audio sine-square converter that can operate from input
signal amplitudes as low as 10 mV peak-to-peak at 1 kHz and
which produces decent square wave outputs from sine wave
inputs with frequencies up to about 15 kHz. Input impedance is
100 k.

The operating theory of the Fig 7 circuit is simple. Voltage
divider R1-R2 and capacitor C2 apply a decoupled reference
voltage to pin 2 of the op-amp and an almost identical voltage is
applied to signal-input pin 3 via isolating resistor R3. When a sine
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Figure 6: High-value {0-130 V) regenerative over-voltage switch.

Figure 4: Variable over-voltage switch with regenerative feedback.
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Figure 5: High-value (0-130 V) under-voltage switch.
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Figure 7: This sensitive sine-square converter needs only a few tens
of mV of input signal and produces a decent square wave output up
to about 15 kHz.
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wave is fed to pin 3 via Cl it swings pin 3 about the pin 2 reference
level, causing the op-amp output to transition at the ‘zero voltage
difference’ cross-over points of the input waveform and produce
a square wave output. Pre-set pot RPS1 is used to bias the op-
amp so that its output is just pulled low with zero input signal
applied, so that the circuit operates with maximum sensitivity and
stability. Note that, because of the gain-bandwidth product
characteristics of the op-amp, the circuit sensitivity decreases as
the input frequency is increased.

WINDOW COMPARATORS.

The voltage comparator circuits that we’ve looked at so far give
an output transition when the inputs go above or below a single
reference voltage value. It’s a fairly simple matter to interconnect
a pair of voltage comparators so that an output transition is
obtained when the inputs fall between, or go outside of, a PAIR
of reference voltage levels. Fig 8 shows the basic circuit
configuration, which is generally known as a window comparator
or discriminator.

The action of the Fig &8 circuit is such that the output of the
upper op-amp goes high when Vin exceeds the 6 volt Vi ‘upper
limit’ reference value, and the output of the lower op-amp goes
high when Vin falls below the 4 volts V[, ‘lower limit’ reference
value. By feeding the outputs of the two op-amps to R4 via the
D1-D2 diode OR gate we get the situation where the final output
is low when Vin is within the limits set by Vy and V, but goes
high whenever the input goes beyond these limits.

The action of the Fig & circuit can be reversed, so that its
output goes high only when the input voltage is within the
‘window’ limits, by taking the output signal via a simple inverter
stage. Alternatively, the required action can be obtained by
transposing the two reference voltages and taking the output viaa
diode AND gate, as shown in Fig 9.

Window discriminators can readily be made to activate from
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any parameter that can be turned into an analogue voltage, in the
same way as a ‘normal’ voltage comparator can. They can thus be
used to activate relays or alarms etc., whenever temperatures,
voltages, currents or light levels, etc., go outside of pre-set limits.
Let’s look now at some examples of ‘analogue-activated’
comparator circuits.

ANALOGUE—ACTIVATED COMPARATOR CIRCUITS.

Figure 10 shows how a comparator circuit can be made to
function as an over-current switch that gives a high output when
the load current exceeds a value pre-set via RPS1; the value of Rx
is chosen so that it develops roughly 100 mV at the required trip
current level. Thus a fixed half-supply ‘reference’ voltage is fed to
pin 3 of the op-amp via R3-R4 and a similar but current-
dependent voltage is fed to pin 2 via Rx-R1-RPS1-R2; in effect,
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Figure 9: An alternative Window Discriminator in which the output
goes high when Vin falls within the V, and V limits.
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Figure 8: A voltage Window comparator or Discriminator. The output

goes high when Vin goes outside of the V[ or V limits.
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Figure 10: An over-current switch; the output goes high when the
load current exceeds a pre-set value. The action can be reversed

by transposing the pin 2 and 3 connections of the op-amp.
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Figure 11: This AC over-voltage switch can be triggered by input signals in

the range 6 mV to 111 mV peak.

these two sets of components are configured as a Wheatstone
bridge, with one side feeding pin 3 and the other side feeding pin
2, and the op-amp is used as a bridge-balance detector;
consequently, the trip points of the circuit are not significantly
influenced by supply voltage variations but are highly sensitive to
load current variations.

Note that the action of the Fig 10 circuit can be reversed, so
that it functions as an undercurrent switch, by simply transposing
the connection to pins 2 and 3 of the op-amp: The circuit can then
be used as a lamp-or load-failure indicator in cars or in test gear,
etc.

Figure 11 shows the circuit of a sensitive AC over-voltage
switch, which gives a high output when the input signal exceeds a
peak value (6 mV to111mV) pre-set via RPS1. The AC input
signal is applied to the input of non-inverting variable gain
amplifier IC1, which has its gain variable from x 45 to x 850 via
RPSI1. Note that the input of IC1 is DC-grounded via R1-R2, so
the op-amp responds only to the positive half-cycles of the input
signal. Consequently, the output of ICl is an amplified but
positively half-wave rectified version of the input signal, this
signal is peak-detected via RS-D1-C2-R6-R7 and fed to the input
of non-inverting voltage comparator IC2, which thus gives a
positive output when the C2 voltage exceeds the value on the
junction of R8-R9.

Figures 12 to 15 show a variety of ways of using comparator
circuits as light - or temperature activated switches. All of these
circuits use a light - or temperature-sensitive transducer (an LDR
or cadmium sulphide photocell for light, or a negative-temperature-
coefficient thermistor for temperature) as the sensing element and
use the element as one arm of a Wheatstone bridge and use the
op-amp as a simple bridge-balance detector, so that the ‘trip’
point of each circuit is independent of supply line variations: In
all cases, the sensing element must have a resistance in the range
5k0 to 100k at the required ‘trip’ point and RPSI is chosen to

Figure 13: Precision under-temperature switch with
‘VFET/relay output.

have the same resistance level.

The Fig 12 to 15 circuits also show a variety of ways of using
the output of the op-amp to activate a relay or to generate an
acoustic alarm signal. Thus, the Fig 12 over-temperature switch
has a transistor-driven relay output, while the Fig I3 under-
temperature switch has a VFET-driven relay output. Similarly,
the light-operated switch circuit of Fig /4 generates a monotone
alarm output signal in a small speaker, while the dark-operated
switch of Fig IS5 generates a low power pulsed-tone signal in a
small acoustic transducer.

MICRO-POWER OPERATION.

All of the 3140-based comparator circuits that we have looked at
so far are continuously powered; they draw continuous currents
of about 4 mA per op-amp and will thus flatten a PP9 supply
battery in less than two days of continuous operation. These
circuits are thus not well suited to battery operation in ‘portable’
applications. In practice, however, all of these circuits can easily
be modified for long-life battery operation by using a micro-
power ‘sampling’ technique; the principle can be explained with a
simple example, as follows.

The Fig 13 under-temperature switch circuit monitors
temperature continuously and draws about 5 mA of quiescent
current (with the relay off). In reality, however, temperature is a
slowly-varying parameter and thus does not need to be monitored
continuously; instead, it can be efficiently monitored by briefly
‘inspecting’ or ‘sampling’ it (by connecting the supply power and
inspecting the op-amp output) only once every second or so; if the
sample periods are very brief (say 300 uS) relative to the sampling
interval (1 second), the MEAN current consumption of the
monitor can be reduced by a factor equal to the interval/period
ratio (e.g., by a factor of 3300) by using the sampling technique,
so that, for example, the S mA consumption of the Fig /3 circuit
can be reduced to a MEAN value of a mere 1.6 uA, thus giving
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Figure 12: Precision over-temperature switch with
transistor/relay output.
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Figure 14: Light-operated switch with monotone alarm output.
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Figure 15: Dark-operated switch with low-power pulsed-tone output
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Figure 16: This micro-power or ‘sampling’ version of the Fig 13 under
‘temperature switch draws a mean quiescent current of only a few
micro-amps.

years of continuous operation from a PP9 battery. The
‘sampling’ technique thus enables true micro-power monitor or
comparator designs to be implemented.

Figure 16 shows the basic circuit of a ‘micro-power’ or
sampling version of the Fig 13 under-temperature switch, which
operates the relay when the TH1 temperature falls below a pre-set
value but which draws a mean quiescent current of only a few uA.
The THI-RPS1-R1-R2-IC1 monitor network is almost identical
to that of Fig 13, but instead of being continuously powered it is
powered via a 300 uS pulse just once every second via a sample-
pulse generator and Q1. Note that the output if ICI is fed to
temporary ‘memory’ store R4-Cl via D1, and that the memory
store operates the relay via VFET Q2.

Thus, if the TH1 temperature is outside of the trip level when
the sample pulse arrives, IC1 output will remain low and no
charge will be fed to Cl so Q2 and the relay will be off, but if the
THI temperature is within the trip level when the sample pulse
arrives the IC1 output will switch high for the duration of the
pulse and thus rapidly charge C1 up via D1 and thence drive the
relay on via Q2; the C1 charge will then easily hold the relay on
until the arrival of the next sample pulse.

The Fig 16 circuit, then, illustrates the basic principles of the
micro-power sampling technique. In reality the sampling interval
and pules-width used (and thus the reduction in mean power
consumption) will depend on the specific application. If, for
example, you wish to monitor transient changes in light or sound
levels and know that these transients have minimum durations of
100 mS, you may have to use a 50 mS sampling interval and (say)
a 500 uS sample pulse, in which case the mean consumption of
your circuit will be reduced by a factor of 100.

In some cases you may have to slightly modify the operating
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Figure 17: This coded-light-beam detector circuit uses a modified
version of the micro-power ‘sampling’ technique.

principle of the sampling circuitry to give the desired micro-power

operation. Figure 17, for example, shows how the principle may
be adapted to make a coded-light-beam detector, in which the
‘code’ light signal is modulated at 1 kHz for a minimum
durations of 100 mS. Thus, the sample-pulse generator is
designed to produce a minimum pulse width of 1.2 mS so that it
can ‘capture’ at least one full 1 kHz code cycle, and the sampling
interval is set at 60 mS so that part of a tone burst will always be
captured: The sampling circuitry thus gives a 50:1 reduction in
monitor current consumption.

Thus, in the Fig I7 circuit, the sample generator repeatedly
feeds 1.2 mS ‘inspection’ pulses to the 3140 detector circuitry via
one input of the OR gate and via Q1 to see if any trace of a coded
signal exists: If no trace of a code signal is detected the output of
the op-amp remains low and another sample pulse is applied
60 mS later, but if a trace of a code signal IS detected the output
of the op-amp immediately switches high and the resulting pulse is
‘captured’ by C1 via D1 and applied to the remaining input of the
OR gate, thereby temporarily applying FULL power to the 3140
circuitry so that the code signal can be properly inspected via the
passive signal conditioning circuitry to see if it conforms to the
specified ‘code’ characteristics.

Note that, for a sampling system to be truly efficient, the
actual sample-pulse generator must itself consume negligible
current and may thus have to be a non-standard design: We’ll
show some possible suitable circuits in next month’s edition of
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MULTI MODE — MULTI ROLE
144MHz TRANSCEIVER
Only £249 including VAT

INC :

2 year guarantee
Free finance
Securicor delivery

£2.70
£8.05
£8.80
£22.25
£3.45
TBA
£64.40

SMC2.2C NiCad celt, 2.2 A/hr, *'C”
NC11C  Slow Charger (180mA)
SMC8C Siow Charger (220mA)
MMb 11 Mobile Mount

CSC1 Soft carrying case

FLC11 Leather heavy duty case
FL2010 Linear Amplifier 2m 10W

DUAL VFO SYSTEM

The FT290R features a digitally synthesized
dual VFO system which provides tremendous
flexibility in day to day operation. For
example, one VFO may be set up in the SSB
portion of the band, and the other in the

FM subband, for immediate QSY when
changing modes.

TEN MEMORY CHANNELS

As many as ten frequencies may be stored
into memory, for instant recall. The priority
feature allows you to check a favourite
frequency every few seconds, with automatic
halting (FM mode) when the channel is clear
or busy, as desired. Memory backup is
provided by a built-in lithium cell, with an

MULTIMODE OPERATION

Never before possible from such a compact
package, tru multimode - USB, LSB, CW &
FM - operation for satellite or DX action,
ragchewing on FM simplex, or even via a
repeater (inbuilt 2600k Hz shift and 1 750Hz
tone burst).

PROGRAMMABLE SYNTHESIZER

The optimum synthesizer steps for SSB/CW
or FM operation by incorporating two syn-
thesizer steps per mode: 100Hz or 1kHz per
step on SSB and CW, and 12%kHz or 26kHz
per step on FM, When changing modes from
SSB/CW to FM, the FT290R is automatically
set to the nearest standard channel on the
start of scanning or tuning.

CONVENIENT FEATURES

Among the many features adding to the
convenience of the transceiver is a built-in
telescoping antenna, a high-performance
noise blanker, a high/low power switch,
and a battery condition meter. A clarifier
{off set tuning} allows you to follow
unstable or Doppler-shifted signals.

LCD DISPLAY

A large, easy-to-read Liquid Crystal
Display provides readout of the operating
frequency, and an indication of a number
of the control functions. The display
highly readable under conditions of
bright sunlight, is backed up by an
illuminating lamp for night-time

GENERAL

Frequency coverage:

144-146MHz

Modes of Operation:

SSB (USB,LSB), CW and FM
Synthesizer steps:

SSB/CW: 100Hz, 1kHz

FM: 12.6kHz, 25kHz

Power requirements:

8 x C size dry batteries

8 x Csize Nicad cells

External: 8.5 - 15.2v DC

Memory backup: lithium cell
Current consumption:

70 mA on receive

800mA on transmit (2.5W RF, FM)
Dimensions:

58(H) x 150(W) x 195(D)mm, 1.3kg

estimated lifetime of five years.

RECEIVER

Intermediate frequencies:

1st IF 10.81MHz (SSB & FM)
2nd IF 455kHz (FM only)
Sensitivity:

SSB/CW: 0.5uV for 20dB S/N
FM: 0.25uV for 12dB SINAD
Selectivity:

SSB/CW: 2.4kHz at 6dB down
4.1kHz at 60dB down
14kHz at 6dB down
25kHz at 60dB down
Image rejection:

Better than - 60dB

Audio output impedance:

8 ohms

Audio output:

1 watt @ 10% THD

FM:

operation while portable or mobile.

TRANSMITTER

Power output:

2.5 watts at 12 volts
Carrier suppression:
Better than 40dB
Spurious radiation:
Better than 60dB
Unwanted sideband suppression:
Better than 40dB

Tone burst frequency:
1750Hz (other models)
Frequency response:
300-2700Hz (—-6dB)
FM Deviation:

HKkHz (Max)
Microphone impedance:
600 ohms.
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SEMICONDUCTOR NEWS.

CMOS about to kill TTL?

In an (almost) ideal world, all logic would
operate with Schottky speeds and drive
capabilities, consuming CMOS power
with CMOS noise immunity and CMOS
power supply ranges. The decision to
trade/off between CMOS convenience
and Schottky power has been one of the
design engineering problems of the 70’s.

However, National and Motorola
have just jointly introduced the CMOS
logic family of the 80s, and as observers of
progress in this industry might have
expected, it is a CMOS process using
silicon gate technology to achieve LPS
TTL speed. R&KEW brought you the news
of the high speed CMOS families that
Motorola had developed for frequency
synthesisers - and now essentially the same
techniques are about to revolutionize the
rest of the CMOS logic world.

National have always been advocates
of CMOS in TTL ‘clothing’ - 74C appear-
ed about the same time as the rather more
ubiquitous RCA 4000 series. For some
reason - which still baffles many design
engineers who occasionally rediscover the
delights of the 74C family - 74C never
really caught on, and CD4000 grew along
with LPS TTL. It would be presumptive
to suggest that this new family of 74HC
(second sourced by Motorola) will do the
trick and nail the 4000 series, since it
seems more than likely that the 4000 series
CMOS will be uprated with the new
process before much longer. However,
applications compatibility with LPS TTL
is the thing.

P2CMOS.
The process is silicon gate complementary
MOS. Fig la shows the classic metal gate
CMOS structure (4000 series), Fig Ib
shows the new P2CMOS structure - and
the major difference - apart from gate
material - is the absence of guard rings in
the new structure. This saves a good deal
of space, and as much as anything, it is
this reduced chip size that contributes to
the performance of the new devices.

Parasitic capacitances of the new
devices are compared with the older
technology in Fig 2. These are
approximately halved - all of which helps
reduce propagation delay to only 15 nSec.

Gate arrays will form a large slice of
National’s product range in 74 HCMOS.
Due to the enormously high density
proposed for these arrays - 2 K gates are
planned to make their first appearance in
June 1982 - new packaging technology is
being exploited, with a tape assembly 132
pin ceramic package. SK gate arrays are
going to live in 172 pin 3 layer ceramic
package.

This ultra high density packaging has
been proposed now for some time - but
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Figure 1a: Cross section of Metal Gate CMOS process, showing parasitic capacitances.
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Figure 1b: Cross section of silicon Gate CMOS process, showing parasitic capacitances.

due to the simple problems of getting the
heat out of the more conventional high
density logic arrays systems, these have
not been practical concepts. High speed
CMOS changes all this and Fig 3a shows
you how. Note that the diagram illustrates
a mix of gates and counters.

This is because, although CMOS loses
some of its power advantages as the speed
increases, only a few parts in a circuit will
be operating at high speed at any one
time. Quiescent state consumption is
illustrated in Fig 3b.

Wp = 100u

WnN = 50u

High Rise CMOS.

Populating a standard PCB with DIP
packages is one thing - handling triple
layer ceramic chip carriers is another. If
the UK is not careful, the evolution of this
technology into production systems will
allow the US and Japan to gallop yet
further ahead in  microelectronic
technologies. The only UK manufacturers
likely to be able to fund the investment
will be those engaged  in
aerospace/military programmes - which
although better than nothing, could be a
lot more hopeful. There is little doubt that
the Japanese are adapting these
technologies for consumer applications
already.

Another consideration affecting vast
gate arrays is the purity with which the
power will arrive. LPS is not adequately
immune to glitches on the power rails -and

as most logic designers will testify,
CD4000/MM74C 74HC
Ci 0.25pF 0.1pF
C2 0.12pF 0.05pF
Ca 0.37pF 0.15pF
Cs 0.66pF 0.31pF
Cs 0.54 pF 0.22pF

Figure 2: Parasitic capacitance comparison.

Table 1: Parasitic capacitance comparison. P

99



