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DJ90 Stereo Mixer — this is a really
versatile new mixer that enables the

constructor DJ to produce a profes- play
sional performance every time. There you have
are two stereo inputs for magnetic cart- choice

ridges, a stereo auxiliary input and mike . .
input. Other ‘plus’ features are auto- Complete kit
panning for fast or slow slider controls

multi-mixing. ducking, interrupt. input 'ﬁ

modulation, in short everything . . . the |

whole works — AND — under £100 complete' Completekit £97.50 + VAT
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TRANSCENDENT 2000 — Although only
a 3 octave keyboardthe ‘2000’ features
the same design ingenuity, careful

ponents of its larger brethren.
is well within the

builder — buy it, build it
You will know
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Digital Delay Line — With its ability to give
delay times from 1.6 mSecs to upto 1.6

V-

N from the factory. § secs. Many -powerful effects including
4 Open 9-12/1-4.30 | phasing, flangine, A.D.T., chorus; echo &
«"q Mon- Fri. Easy h‘.\
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This versatile modular mixer, featured as a constructional articlein Practical E!eclromcs ':
can be built up to a maximum of 24 inputs, 4 outputs and an auxiliary channel. Each input 51
channel has Mic and Line inputs, variable gain, bass and treble controls and a para-
metric middle frequency equalizer. There are send and return jacks, auxiliary, pan and
fader controls and output and group switching. The output channels have PPM displays
and record and studio outputs. The auxiliary channel also has a PPM display andthere is

a headphone monitor jack and a built-in talk-back microphone. The mixer modules plug
into base units each of whichtakes upto 6 channels. To eliminate hum, the power supply

vibrato are obtained. The basic kit is ex-
tended in 400 mS steps up to.1.6 secs.
Simply by adding more parts to the PCB.
Compare with units costing over £1,000!"
Complete kit (400 mS delay)

!

is in a separate cabinet. £130 + VAT
KIT PRICES \WI Parts for extra 400 mS delay
(nput channe £19.90 Base unit and wooden front  £27.50 Free Soldering £9.50 + VAT

Output channel £18.50 Pair of mahogany end cheeks £12.50
Auxiliary channel £22.50 Power Supply and cabinet £19.50 -ﬁl
Blank Panel £3.00

All prices are VAT exclusive

TRANSCENDENT POLYSYNTH — A four octave poly- .
phonic synthesiser with outstanding design characteristics
and versatility and performance to match.
Complete kit £230.00 plus VAT (single voice)
Extra voice (up to three more) £35.60 plus VAT

request with your
first kit — useful

,f

kits are available
. See our great free

8, catalogue, full }5,.&

?h_our range

Practise Kit on

MPA 200 — is a low price.
high power 100W ampiifier,
its smant styling. profes-
sional appearance and per-
. formance, make it one of our
illustrated. most popular designs. With
adaptable inputs the mixer

accepts a variety of sources
= ‘ yet straightforward con-

struction makes it ideal for

the first time builder. Complete kit £49.90 + VAT.

Chromatheque 5000 — a 5 channel lighting
system powerful enough for professional discos
yet controllable for home-effects. Sound to light.
strobe to music level. random or sequential
effects — each channel can handie up to 500W
yet minimal wiring ts needed with our unique
singie board design. Complete kit £49.50 + VAT

ETI VOCODER — 14 channels,
each with independent level con-
tral, for maximum versatility and
intelligibtlity: Two input amplifiers
— for speech/excitation — each
with level control and tone control.
The Vocoder is a powerfui yet fiexible
machine that is interesting to build and
thanks to our easy to follow construction
manual, 18 within the capability of most enthy-
siasts. Complete kit £175.00 + VAT

SP2 200 twice the power with two of the reliable.

durabie and economic amps from the MPA 200; ted by
separate power supplies from a common toroidal trans-
former, Superb finish and quality components throughout —
up 1o (even over) the standard ot high prices factory-built units!
Complete kit £64.90 + VAT
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or Barclaycard Number.
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News, views and current affairs in
electronics.

AUDIO DESIGN............. e 28
Continuing this very practical series,
John Linsley Hood takes a critical
look at the use of ICs in audio, and
then goes on to examine audio pro-
blems, starting with noise.
MACHINE CODE

PROGRAMMING ........ccvvvuuvvnnenens 35
This new series is our attempt to per-
suade readers that it isn’t as hard as it
looks to talk to a microprocessor in its
native language. Bob Bennett shows
how it’ done.

CURVING ELECTRONS.....cccoeeeens 44
The Hall effect is a rather useful
phenomenon which is the basis of a

TYPEWRITER INTERFACE............ 21
Daisy wheel printers are expensive —
daisy wheel typewriters (containing
rather more bits) are cheap. (It's call-
ed economics.) Here’s how to use
the latter as the former.
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SUPPLY PROTECTOR........cuceuuu... 39
How many times has the flickering of
the lights indicated the corrupting of
your computer’s memory? Here’s a

NEXT MONTH'S ETl............cc..c..... 9
THIS YEAR’S BREADBOARD
EXFHIBITION. ... e SRS 10

Telex 8811896.

fair number of electronic devices.
John Dance looks at how these can
be employed.

TECH TIPS.............. T A Botos 52
Circuit ideas from you to us and back
again.

DON’T SNEEZE........ccccccuuverecrnnenn 61
There are some places on this planet
where a sneeze can be very, very
costly indeed. .

HOW PERMANENT IS
PERMANENT?......ccetvieeirinnnecersnene 71
Permanent magnetism is used to
store some of the greatest pleasures
in life (such as music) as well as some
of the less pleasant realities (income
tax records). But is it reliable?

solution to the problem, designed by
Phil Walker.

Z80 CONTROLLER COMPUTER..56
In the concluding part of this project,
we give details of the programmer’s-
eye-view of this system, together with
details of some of the useful routeins

you'll find with it.
ZX80 TAPE MOD.......couueeerriinvnces 63

No, it’s not a misprint, we really are
telling owners of the ‘80 how to get
reliable SAVE-ing of their programs.
CAR ALARM.......ccovvrvivirirnrennnanes 66
Not another car alarm? No this isn’t
just another car alarm, but a rather
neat design with lots of optional ex-
tras — it could be used as a house
alarm as well.
® Due to lack of space, IC Update
and the Readers’ Services Page
have been held over

ETI BOOKS SERVICE....
ETI PCB SERVICE................
ADVERTISER’ INDEX

—



SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

325 EDGWARE ROAD, LONDON W2 1BN Tel: 01-723-4242 Tix: 295441
CRIMSON ELEKTRIK

Modules
CE 608
CE1004
CE1008
CE1704
CE1708
CE3004

Price
18.26
21.30
23.90

T 3043
30.43
42.60

No
2615
2616
2616a
2617

40W Mono
100W 4 Mono
100W8 Mono
170W 4 Mono
170W8 Mono
300W 4 Mono

Complete Pre-Amp Kit .CK1010
Colnplete 40W Stereo Amp Kit- CK1040
Complete 80W Stereo Amp Kit CK1080
Complete 100W Stereo Amp Kit CK1100
2618 Add on Moving Coil Kit MC12K
2619 Pre-Amp Power Supply Kit PSK
TS70 70° Thermal Switch

HS50 50mm Heatsink

HS100 100mm Heatsink

14.95 150mm Heatsink

WE ALSO STOCK
ALL THE POWER
SUPPLIES TO DRIVE
THESE MODULES

PS. THESE KITS AND
MODULES ARE
EXCLUSIVE OF VAT

£80.00
£105.00
£116.00
£131.00

£21.74

£17.39
FE 908
FE1704
801
CPR 1X

90WFET. Mono

170W FET Mono

Bridge Unit for Modules
Pre-Amp Module

25.65

33.48
7.13

4170

PLEASE NOTE ALL CRIMSON MODULES ARE GUARANTEED FOR 2 YEARS.

VELLEMAN KITS

No
K610
K1798
K1874
K2571

Some are easy some are hard

Description

Mono UU using LEDS.
Stereo UU using LEDS
Running Light Kit

Light Computer with EPROM

No

K25643
K2555
K2566

WE STOCK A WIDE
RANGE OF BOXES
TO HOUSE THESE

Transistor Ignition
Digital Freg Counter for Receivers
3 Channel Coloured Light Organ

K2569
K25756
K2544
K2032
K25567
K2545

Three Tone Chime
Microprocessor Doorbell 25 tunes
Complex Sound Generator

Digital Panel Meter

Digital Thermometer

50Hz Crystal Time Base

KITS IN. FROM
VERY SMALLTO
VERY LARGE
19” MAXIMUM

PS. ALLKITS
INCLUDE VAT

K25672
K25674
K25677
K2579
K2583
K1682

Universa! Stereo Pre-Amplifier

Universal 4 Digit U/D counter with memory
Electric Motor Speed Control

Universal Start/Stop Timer

Heating Controller

Microprocessor Universal Timer (no case)

K615 High Precision Stopwatch

K2580
Description

K25561

Electronic Power Switch Dimmer
Central Alarm Unit

TELETEXTKIT

This unit will make your TV fully remote control {infra-red) and bring you closerto the amazing world of teletext. The kit can also be updatedto incorporate full Prestel, and with a keyboard
this can give you full message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays!

With a microcomputer as an aiternative keyboard the world is even greater adding bulk updating to viewdata computers an receiving telesoftware for implementation to any
personal computer.

Even without the Prestel option, Telesoftware from the Teietext pages free!
The full features of Teletext, including subtitles are all included in the basic kit.
An attractive stylish case is available to complement the finished kit.

Basic Teletext Kit (no box) £130 + VAT P/P£2.50
with box £144.95 + VAT P/P £3.00
box by itself £14.95 + VAT P/P 75p

PRESTEL ADAPTOR

APrestel microcomputeradaptortogive fulj autodialing toyourmicrocomputer.

Soldering irons iso-tip Cordless Iron 31-90+

Allthe usual Prestel facilities are added via this unit, plus many more, and, can

operate

You can shop from home, bank transmitt messages and receive software,

to any viewdata computer.

which means that the uses your micro can be put to are limitless.

XS25
CX
C “iron”

CCN “ceramic”

25w
17W

546+
56.30+
18W 520+
18W 500+

Miniature low voitage

soldering station 13.95+
Oryx50 50W temp controlled 15.50
Oryx super 30 590+

The unitis not restrictedto justthe UK, for at least 28 countries use the Prestel
viewdata format, so you can also mail-order from anywhere. The Prestel unitis
suitable for most micro computers even the 2X-81,soat the push of abutton, the
technology of tomorrow is in your home today.

Wide range of bits and elements in
stock now.

Soldering iron stand 2.40

We stock multicore solder for normal

All irons are 240V mains. Earth
Leakage current is less than 3 ua.

- The température controlled iron can

be controlled within * 2% tempera-

use or fine. ture range from 200°C to 400°C.

COMPONENTS

Device Price
280A 3.20
Z80A PIO 3.20
ZBOACTC 3.20
6800 6.50
6810 3.00
6821 4.25
6502CPU 7.50
2114(200ns) 1.80
2708 3.00
2716 3.20
2732 7.50
2532 3.50
2764 (200ns) 11.00
ADCO0816 (8 bit) 14.90

EDGE CONNECTORS

ZX81 EC.
Spectrum E.C.
VIC20EC.

50 Way E.C.

18 Way E.C.

64 Way E.C.Plug

64 Way E.C. Socket
31 WayE. C. Plug
31 Way E. C. Socket

2.98
3.78
3.78
3.30
2.80
2.50
4.80
2.00
2.10

*New Books
Please Note. Books are VAT exempt but add £1.00 to cover P/P

The 9900 Family Data Book
The Opto-Electronics Data Book
The Bipolar Microcomputer Databook
The Interface Circuits Data Book
The TTL Data Book
MDS Memory Data Book
The Linear Control Circuits Data Book
The Voltage Regulator Data Book
The Power-semiconductor Data Book
*TTi Data Book Volume |
*TTi Data Book Volume Il

301 Circuits F

Towers Transistor Equivalent

Q/e Towers Digital Selector
/ Towers Linear 10 Selector
Why not try our mall order service, it’s fast and efficient. We

take Barclay, Access, Am Exp, Diners or Cheque.
Cheques made payable to Bradley Marshall Ltd.

i ; PLEASE REMEMBER TO ADD VAT AT 15% + 70p P&P

10.00
4.00
4.50
7.00
8.50
3.95
4.00
4.50
9.00
9.00
8.00

6.00
9.50
9.95
7.50

We stock a very wide range of
opto-devices, from Infra-Red to
LLED’s to Opto-Couplers.

Check us out for competitive
prices and helpful service.

We alsostock 74 series 74L.S, C mos, transistors, capacitors, resis-
tors, LED’s, zeners, diodes, jack plugs, mains plugs XLR plugs, can-
non plugs, arrow switches BNC connectors, reducers, photolak,
developer, PC board, sensitive & normal, boxes, wire cutters, strip-
pers, Edge connectors, pots, batteries, digital pulsers, logic probes,
proto-boards, vero board.

Thisisjust asmall sample of what we stock, if you like to see more
send £1.00 to us for our NEW 1983 CATALOGUE.




MULLARD SPEAKER KITS

Purpossfully designed 40 watt R.M.S. and 30
watt R.M.S. 8 ohm speaker systems recently

,developed by MULLARD'S specialist team in
Belgium. Kits comprise Mullard woofer (8" or
57) with foam surround and aluminium voice coil.
Mullard 3" high power domed tweeter. B.K.E.
buitt and tested crossover based on Mullard
clrcuit, combining low loss components, glass
fibre board and recessed loudspeaker terminals.
SUPERB SOUNDS AT LOW COST. Kits supplied
in packs with i i

B 40W system — recommended cabinet size 240
x 216 x 445mm

Price £14.90 each + £200 P & P.

5“ 30W system — recommended cabinet size
160 x 175 x 295mm

Price £13.90 each + £1.50 P8 P.

Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iron on
veneer or self adhesive vinyi etc.

B” system cabinet kit £8.00 each + £2.50 P & P,
5" system cabinet kit £7.00 each + £2.00 P & P.

7

STEREO CASSETTE TAPE
DECK MODULE

Comprising of a top panet and tape mechanism coupled 16
a record/play back printed board assembly. Supplied as
one complete unit for horizontal installation into cabinet or
console of own choice. These units are brand new, ready
built and tested.

Feetures: Three digit tape counter. Autostop. Six piano
type keys, record, rewind, fast forward, play, stop and
eject. Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. {nput
Sensitivity: 100mV to 2V. Input Impedence: 68K.
Output level: 400mV to both left and right hand
_channels. Output Impedance: 10K. Signal to noise
ratio; 45dB.. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
left and right hand stereo inputs and outputs are via
individ ieads, all i with phono plugs
(phono sockets provided). ensions: Top panel 5}in
x 11}in. Clearance required under top panal 2}in.
Supplied complete with circuit diagram and connecting
diagram. Attractive black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing capacitor}
£3.50 N

LOUDSPEAKERS POWER RANGE

THREE QUALITY POWER LOUD-

SPEAKERS {157, 12" and 8” See 'Photo).

Ideal for both Hi-Fi and Disco applica-

tions. All units have attractive cast alu-

minium (ground finish) fixing escutcheons

Specification and Prices.

15" 100 watt R.M.S. Impedance 8 ohms.

500z. magnet. 2" aluminium voice coil. Res.

Freq. 20 Hz. Freq. Resp. to 2.5KHz. Sens.

97dB. Price: £34.00 each + £3.00 P&P

12” 100 watt R.M.S. impedance 8 ohms,

50 0z. magnet. 2" aluminiumvoiCe coil. Res.

Freq. 25Hz. Freq Resp. o 4 KHz. Sens.

95dB. Price: £24.50 each + £3.00 P&P

8" 50 watt R.M.S. Impedance 8 ochms. 20

oz. magnet. 1%" aluminium voice coil. Res.

Freq. 40Hz. Freqg. Resp to 6 KHz. Sens.

92dB. Black Cone. Price: £9.50 each. Also

available with black protective grille Price.

£9.99 each. P&P £1.50.

12 85 watt R.M.S. McKENZIE C1285GP {LEAD GUITAR, KEYBOARD, DISCO) 2"
- aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq.

Resp. to 6.5KHz., Sens, 98dB. Price: £23.00 + £3 carriage.

12" 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO) 2" aluminium voice coil. Twin

cone. 8 ohm. imp,, Res. Freq. 45HZ,, Freq. Resp. to 14KHz. Price £23 + £3 carriage.

15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice coil.

Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + £4

carriage.

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.
SN TYPE ‘A’ IKSN2036A) 3" round with protective
2 wire mesh, ideal for bookshelf and medium
sized Hi-fi speakers. Price £4.29 each.
TYPE ‘B’ (KSN1005AI1 3% super horn. For
general puspose speakers, disco and P.A
systems etc. Price £4.99 each.
TYPE ‘C’ (KSN6016A) 2" x 5 wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £5.99 each.
TYPE ‘D’ (KSN1025A}2" x 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range (2KHz). Suitable
for high quality Hi-fi systems and quality
discos. Price £7.99 each.
TYPE ‘E' (KSN1038A) 3% " horn tweeter with
attractive siiver finish trim. Suitable for Hi-fi
monitor systems etc Price £4.99 each.
TYPE ‘F' IKSN1057A) Cased version of type
‘E’. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10.75 each
P&P 20p ea. (or SAE for Piezo leaflets).

B.K. ELECTRONICS =

UNIT 5. COMET WAY, SOUTHEND-ON-SEA, ESSEX, SS2 6TR &—

BK ELECTRONICS
Prompt Deliveries
VAT inclusive
prices
Audio Equipment
Test Equipment

80 LOUDSPEAKER

The very best in quality

' and value,

’ Ported tuned cabinet In hard-
wearing black vynide with protec-
tive corners and carry handle. Built
and tested, employing TQin British
driver and Piezo tweeter. Spec: 80
watts RMS; 8 ohms; 45Hz-20KHz;
Size: 20in x 15in x 12in; Weight:
30 pounds.

Price: £49.00 each
£90 per pair
Carriage: £5 each £7 per pair

HOBBY KITS. Proven designs including glass

fibre printed circuit board and high quality
[@//A\\\N components complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi- ' |
tive microphone. Range 100/300 metres. 57 x 46 x 14mm (9 volt)
Price: £7.99p

DIGITAL THERMOMETER -9.9°C to +99.9°C. LED display. Com-
plete with sensor. 70 x 70 mm (9 volt) Price: £27.80p

3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap con-
trolied. professional performance. Range upto 3 miles 35 x84 x 12
mm (12 volt) Price: £12.49p

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded mod-
ulation. Receiver output operates relay with 2amp/240 volt
contacts. Ideal for many applications. Receiver 90 x 70 x 22 mm 9/

12 volt) Price: £16.49 Transmitter 80 x 50 x 15 mm (9/12 volt) i
Price £10.29 P&P Al Kits +50p. S.A.E. for complete list. e
3 watt FM
Transmitter

BSR P256 TURNTABLE
P256 turntable chassis ® S shaped tone arm
® Belt driven @ Aluminium platter @
Precision calibrated counter balance ® Anti-
skate (bias device) ® Damped cueing lever
® 240 volt AC operation (Hz) ® Cut-out
ternplate supplied ® Completely manual arm.
This deck has a completely manual arm and is
designed primarily for disco and studio use
where ail the advantages of a manual arm are
required.
Price £31.35 each.£2.50 P&P

POWER AMPLIFIER

MODULE NEW OMP100 Mk.lIl POWER AMPLIFIER

MODULE Power Amplifier Module compiete
with integral heat sink, toroidal transformer
power supply and glass fibre. p.c.b. assembly.
Incorporates drive circuit to power a compatible
LED 'Vu meter. New improved specification
makes this amplitier ideal for P.A, Instrumental
and Hi-Fi applications.

SPECIFICATION

Output Power:— 110 watts R.M.S.

Loads:— Open and short circuit proof 4/16
ohms.

Frequency Response:— 15Hz - 30KHz -3dB.
T.H.D.:— 0.01%.

(Unweighted):— -+18dB +3.5dB
New model. & mg% 'o1r 1Msax 702utput:— 500mV @ 10K.
e . iz@:— x x72 mm Price:— £31.99 +
Improved specification  £260 P&P. vy Meter Price:— £7.00 + 50p P&P.

OEM’'s CONTACT BARRY PEARNE Tel. 0702 52752

HOME PROTECTION SYSTEM

Better to be ‘Alarmed’ then terrified.

Thandar's famous ‘Minder’ Burglar Alarm System.
Superior microwave principle. Supplied as three units,
complete with interconnection cable. FULLY
GUARANTEED.

Control Unit — Houses microwave radar unit, range
up to 15 metres adjustable. by sensitivity control,
Three position, key operated tacia switch — off — tesf p".
— armed. 30 second exit and entry delay.

Indoor alarm — Electronic swept freq. siren.
104dB output.

Outdoor Alarm — Electronic swept freq. siren. 98dB
output. Housed in a tamper-proof heavy duty metal
case.

Both the control unit and outdoor atarm contain re-
chargeable batteries which provide full protection
during mains failure. Power requirement 200/260 Volt
AC 50/60Hz._Expandable with door sensors, panic
buttons etc. Complete with instructions

SAVE £128 Usual price £228.85
BKES PRICE £99,pape4

SAE tor colour brochure - MIXERSDISCO
OMP PRO MIX MoNO
OMP PROMIX MONO DISCO MIXER
(As 11lustrated).b Inputs:-2 Mag.
Disc. 1 Aux. plus Mic.with override.
Active bass and treble tone conts.
Individual level controls plus
. master volume. Monitor output(head-
phone) for all inputs.
Output;?7?75mV Supply 240Vac.
Size:19" x 5i" x 23,
Price: £49.99 + £2,00 PLP
EOR) STEREO DISCO MIXER with
7 band graphic. Vu display. All
facilities. £99.99 + £2.00P*P

£

V/ISA

* SAE for current lists. ® Official orders welcome. x All prices include VAT. * Sales Counter. %
* All items packed where applicable in special energy absorbing PU foam. « Please phone 0702 527572 »
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|a102 sof teatoov 103 siLsse 8a| A0-3-2813 660 | casisze aso| Mci1ees 350 TDA003 e | 7448 48 | 7at07 4 | 5374 ses | Lsves a3} Lseas 1m0
kT o | 1emoov 100) Bss7 0| srraaes 900 | casise 200| MC1408L 10| o/ ass | 7450 18 | 7a108 80 | 8412 300 | istes 7| tosee 128
B8106 40| 16A800V 220] 81LS88 8| spozseaz 950 | Haraaew 178] MC1598 228 | TDA2008 330 | 7451 16 | 74199 64 | 8470 328 | Lstes 82 | L86e9 120
881008 a5 | 25vsoov 8202 w28 | TMs27183v 725 | Hat3es 288 MC1842 200| 1DA2020 320 | 7453 18 | 7azn 64 | 8471 620 | Lsiee 84 | L8670 e
MVAM2 105 | 254800V 208 8205 228 | TMS4418-2 478 | ICL708 e80| MC1708G 90} TDA2030 208 | 7454 16 | 74248 120 | s472 180 | Lsies o0 | Lse73 80
128000 120} s 25 8212 110 TMsas00 £14 | ictyi07 970] MC3302 $0{ TDBO79Y 420 | 7480 18 | 7a247 120 | 5474 400 | 8170 a0 ) L9874 »
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075

4076
4000 10 | 4077
4001 12 | 4078
4002 12 | 4081
au08 s0 | 4082
4007 1a ] 4088
4008 32 | 4086
4008 26 | 4089
4010 26 | 4093
4011 12 | 4084
012 18 | 4095
4013 20 [ 0%
4014 as | 4097
4015 ap | 4098
2018 20 [ 4099
4017 3z | 4160
4018 ag | 418¢
012 28 | 4162
4020 a2 | 9163
4021 a0 | 4174
4022 w0 | 478
4023 13 [ 4194
024 . az | 4408
4028 18 | 409
4026 30 | 410
027 20 | 4417
4028 3 [ 12
4029 as [ 2418
4030 15 | 410
4031 125 4422
) w0 | 4438
4033 128 | 44a0
4034 140 | 4450
4035 as | 451
4036 278 | 4%
4037 18 | 4500
4038 140 { 4501
4039 280 4502
4040 40 | 4502
4041 a0 | 4504
4020 a0 | 4505
4043 40 | 4508
4044 a0 4507
4045 105, | 4508
2046 a8 4510
pros a0 | #11
4048 ) 4512
4049 28 4513
a050 as | 4914
4051 as | 5
2052 o0 | 4516
2083 8o | 4517
4054 as | 4518
4085 s 4519
058 8 | 4520
4057 1018 | 4520
poves azs | 522
4060 as | 4526
2061 1198 | 4527
4062 see | 4528
4083 83 | 4529
4066 24 | 4530
a0a7 245 | 4531
068 14 | 4032
4069 18 4534
4070 BETY il
4071 15 | 4538
w072 18 | 4598
w073 18

© SWITCHES DIL SWITCHES VEROBOARD 0.1in VA Bosrd 180 1O CONNECTORS
10GOLE: 2. 260V (SPST) 4 way §5p; 6 way 80p: § way 83p; 10 way 128p OIP Board sy e B e rEhen,
SPST 3p (SPOT) 4 way 1909 2% x 3% 85p - Vero Strip ”p Pins. Ping Plug Edge
POP “y ROTARY SWITCHES Paxs 100p ? St Angle Connect
; (Adjustatile Stop typel Py 1009 10way ®p vy 05 120
Mmlmo.u 1 pole/2 to 12 way; 2 pole/Z 10 6 way: 3 pole/2 1o 4 way: | ga 45 13p PROTO DECs 16 way 130p  150p . 1109 -
IPST oot sap 4 poler2 103 way Mx1? aeop | Veroblock sosp | 2w Mse 1esp  125p  aemp
3POT clover o o aosp | SOec asop | 28w irse, jgove |18op g3soe
3PDT centre of s Pxt of 100 pins ssp | Eurobreadvoars  820p | 4% 050 236p  160s 3209
3PDT biased both AOTARY: Mams DP 250V 4 Amp on/off 000 | sporfacecuter  150p | Eimboara 1 srsp | 0w 2200 260p 1808  340p
waye 1085 Pininsertiontoot  188p | Supersiipss2  13sop | 0S¥ n gl 2000 1 Haegp
DPOT & tage. 75p LIC2H - e 230p  40sp
DFDT cantre off =up NOTARY: (Mak-a-switch) VERO WIRING PEN
OPDT wased both Make a y Shafting 1 + spool 2409 DALO ETCH
ways 148p Accommodates up to 6 waters {(max. 6 pote/12 way + DP wucm Spare spool 759 RESIST PEN
IPDT 3 pesiions Mechanism only 990 | combe ap | Pwsspaeup 100p EURO CONNECTORS
Goid Flashed Female Socket Male  Plug
onlone 1a8p Contacts St Angie St Angie
pole 2 wey 208p Pins  Ping  Pins  Pins
WAFERS: (make before bread) to fit the above swilch FERRIC CHLORIDE ULTRASONIC DIN41617
SLIDE 250V: mechaaism. 1 pole/)2 way: 2 pole/6 way. 3 pole/4 way. 4 poie3 | 1 1, bag Anhydrous TRANSOUCER 31 way 17p - - arsp
OPOT 1A 14p way, 6-/2 ay ©3p | 195p +50p php 40KHZ 325 pr | DIN41812
OPOT 14 crolt 150 Mains P 4A Switch to fit asp 2x324+8 215p 320p 220p 288p
oro A 13 | Spacendp Scroenoe. COPPER CLAD BOARDS Dl 212
osmuTroN 8 Fave seme oo smen | QUSSSC TR em we wo
2 10mm Bution ROCKER, 5A/250V SPST 200 SSpesd | i aac 360p 385p 280p 395p
POT iatching %0p ROCKER: 10A/250V SPDT 38p Gace pidad gaed 85" x85
WOT latching 145p ROCKER: 10A/250V DPDT c/off osp L7l 00 =D -
PO moment 99p ROCKER: 10A/250V DPST with nison asp . s 2258,
DT moment 14sp DIt PLUG (Header) Rt
DILL SOCKETS EDOE Sowder  IDC BEON CABLE
Mind Non Locking THUMBWHEEL Mini tront mounfing CONNECTORS jepn  40p  90p
vah 10 Make 15p Decade Switch Modute 220p 1186 16 pont 48p 108p
vah o Break 25p B.C.D. Switch Module 2718p Low  Wire 2x15way  — 1400 | 2400 aep 178p price par toot
Mounting Cheeks {per pair) 789 Prof  Wrap 2x18way  180p 145p | 26pin 140p - Grey Color
8pn 8g  25p 2x22way  180p 200p | 40 pn 250p 258p 10 way 15p  28p
14 pin 10p  3sp 2x23way 1759 — i6way 260  40p
JUMPER LEADS (Ribbon Cable Assembly) | joon 19 4% | 2x25way 228 220 way  0p  Sop
on 165 32p 2x28way " 190p DEDIL 24wy 40p  o6p
20 pn 20p  60p 2x30way 245p —
Length 14 pin 16pn 24 pin 40pin | 22 pin 29 63p 2x36way 205p — 24pin socxem s73p z::: 1-:: z
Single ended DIP (Haader Plug) Jumper 24 pin 2%p 70 2x40way 315p - 28 pin 7808 | s50way  100p 138p
24 inches 145p 18%p 2400 3s0p 28 pin 28p 80P 2x40way  35p — 40 pn 8750 | 64 wa 120p 160p
ETY Double ended DIP (Header Plug) Jumper 40 pin 30p 90 2x75way  S50p — N
MOJECTS 6 inches 206p 485p
We stock 12 inches 198p 215p 315 480p
most of 24 inches 210p 236p 345p S40p
the parts 36 inches 200p 370p 4s0p s25p
ANTEX SOLDERING IRON
CISW  495p  CSITW 49Sp L
1DC Female Deader Socket Jumper Leads 36" GIBW  520p  XS25W S28p SOCKET ‘0
20pin  28pin  34pin 40pin | Spere tips, assorted sizes 85p 0.1 piteh D co'xnr:smas
Singie ended 180p. 200p 2000 300p | Spare slements 2260 . 20way 5 s 28 e
Doutsie ended 290p 400p 525p Iron S1and with sponge 178 850 .
way way way way
Mele
Solder lugs 80p 10Sp 100p 280p
TRANSFORMERS VOLTAGE REGULATORS SOLDERCON PINS Angle pins 150p  210p  250p  355p
1A T0O228 Plastic Casing Ideal for making SIL. PCB pins. 120p 1309 195p 295p
+ve —ve or DI Sockels Fomaie
O3V, 6-0-6V; 9-0-9V; 12-0-12V; 15-0-15V @ 100mA s8p s 7805 40p 7805 45p 100 pins 750 Solder lugs 105p  160p  200p  33Sp
b mounting. Miniature, Split Soobin 12y 7812 4op 7908 sop 500 ping 350p Angle pins 185p  215p  200p  440p
VA: 288V-0.254; 2xOV-0.154; 2x12V-0.124; 2x15V-0.0A 2009 15V 7815 “op 7912 PCB pins 150p  180p  240p  420p
WA: 2x0V-0.5A; 2x9V-0.3A; 2x12V-0.25A; 2x15V-0.2A 205 1av 7818 “40p 7915 COVERS s0p 7S TS5p  90p
Sanderd Bpit Bobbin type: B R “op 218 4sp ALUM BOXES 1DC 25 way ‘0" Plug 385p: Socket 4509
A: 2V-O5A; 2X0V-04A; 2x12V-03A 2x15V-025A 2509 828 450 ax2x1” 8sp
BYA: 234.5V-13& 235V-1A; 2x9V-06A; 2x12V-0.5A: 2NT5V-04K; 100mA TOS2 Plastic package ax2nx2 100p
POV-03A 320p (359 pip) sV 78LOS 30p  79L05 e0p 4x2% x 20 109 25 way ‘D’ CONNECTOR (R§232)
MVA:  ZxEVISA 2x0V-12&  2x12V1A, 2xI5V-0BA; v 78LO6. 30p - - 4xax2t 108p Jumper Lead Cable Assembly
AWOV-08A 365p (80p pip) 8V, 78LOB 30p - - 4x4x2% 1209 18" long, Single end, Mate arsp
OVA: 2x8V-9A; 2x0V-2.5A 2x12V-2A 2xX15V-1.5A; 2x20V-1.24; 12v 78L12 30p T9L12 80p Sx4x1%" 990p 18" long, Single end, Female 510p
A2BV-1A 2x30V-0.8A 520p {60p pip) 15V 78L15 0p 79115 80p 5x4x 2% 1209 36" long. Double Ended. M/M 298¢
‘Pacialy wound tor Multirail computer PSUs 5x2%x 1% 90p | 36" long, Double Ended, F/F 10
O¥A: Outputs +5V/SA; +12V, 425V, ~SV, ~ 12V ICLT660 248p  TAASSO sop | sx2unzw 130p | 36" long. Double Ended, M/F 08p
1A £20p (60 pao) AC4134 arse  TOAI412 150p | 6x4x2" 120p
GOVA: 2X12V-4A; 2x15V-3A; 2x20V-2.5A 2x25V-2A; 2x30V-1 5A; RC4195 180p TBHOS + 5V/5V 550p 6x4x3" 160p
* aOV-1A 9200 (750) LM309K 135 7BHI2+12V/5A  580p | 7xsx3 1809 @ SPECIAL OFFER @
LM317K 320p 78HG + 5V 10 + 25V 8x8x3" 2100
LM317KP 450p 5A 500p 10x4x3" 240p 2784 12500 1+ S0+
M323K 450R  79HG + 225V 10 24V 10x7 x3" 2750 4250 arsp
Lm337 15 51 e8sp | 12x5x3" 200p 27128 2500 1"+ S0+
'SP charge 10 be added over and above our normal postal charge LM723 Var 38p 12x8x3" 208p 21 €18

PANEL RELAYS
METERS Mwualure enclosed, PCB mount
FSO SINGLE POLE Changeover
BO K 46 x ISMM RAL-81 205 Coil: 12V DC (10V5 to
0-50mA 19 5V). 104 at 30V DC or 250V AC 198p
0-100mA DOUBLE POLE Changeover, 64 30V
0-500mA 0C or 250V AC
O-tmA RL-100 53 Cow. 6V DC (5V4 to 9v9 1909
0-5mA RAL6-111205 Cow, 12V DC (HOV7 lo 18V5I 198p
O-10mA ALE-114 740 Con. 24V DC 22V to 37V 200p
0-50mA
0-100mA
O-500mA
Oak
02A
0.25V
050V AC AMPHENOL PLUGS
0.300V AC IEEE 24 Way 550
s Centromics Parallel 36 Way solder 530
o 490p each Centromcs Paraliet 36 Way 1DC 495
Centronics 36 Way {DC Female 520p
CRYSTALS
32.788KHz 100
100KHZ 238 BUZZERS
200KH2 203 mivature. solid-state 6V 9V & 12V 70p
455KH aro PIEZO TRANSDUCERS PB2720 sSp
1MHz 273
1.008M 275
1.28MHz a3
1.6MHz 395
1.8NHz 395
1.8432M 200
20MHz 225
24576M 200
il == LOUDSPEAKERS
35794M 9% Minsaturd, 0.3W- 8
36664M 300 2in, 3twn, 2% 3n 80p
4.0MHz 150 2#n40 .64 or 80 80p
4.032MHz 290
4.80MHz 200
419430 200
4433619 100
5.0MHz 180
5 1B5MHz 300
Sz — ASTEC UHF MODULATORS
’ . tso | Stenderd emm: 325p
£.5536MHz 228 ‘Wideband 8MHz 480p
7.0MHz 180
T7168MHz %0
77328MHz 230
7.68MHz 200
8.0MHx 150
B808933M 398
B.86723M 175
9.00MHz 200 * SEIKOSHA GP-700
o s | The Colour Printer that has
24MHz i .
borrr 150 | Droken all price ba_:mer's.
120MHz s | A 7 coiour graphic printer at
e 30 | the price of a standard Dot
16.0MHzZ 00 | MAatrix printer. Its unique 4
18.0MHz 1.0 | hammer method enables text
oy 130 | &highresgraphicsto be drawn
Josesurtz e in 7 basic colours or 30 shades.
24.0MHz w0 | 7 x8 matrix. Up to 106 char. per
24.930MHz s { Jine at 50 CPS. Variable line
s 1% | gpacing to 1/120". Tractor or
7 648M 170 b R
27 145M 10 | Friction feed. Centronix inter-
386667M s | face standard.
48.0MHz 170 . .
o s | Special Introductory Offer:
116.0MHz s0 { Only £329

NEC PC8023 PRINTER
Bi-directional, 80 col, 100CPS, Logic seeking,
Hi-res block graphics . Proportional spacing, 2K
Buffer, etc. Only: £320 (£7 car)

BROTHER 8300 DAISEY WHEEL
PRINTER/TYPEWRITER
Provides very high quality type in any six
interchangeable style typefaces. It is therefore
ideal for business use. Portable. Can also be
used as a stand alone typewriter. Centronics
interface standard. Friction feed; 11 CPS; 12"
max width; 5 different colour ribbons. Hard
Cover with carrying handle. Only: £399

MONITORS
MICROVITEC 1431. 14" Colour Monitor. RGB |npul
(as used in BBD prog.). £248
KAGA RGB 12 Standard Res. Colour.
KAGA RGB 12" Medium Res. Colour................
ZENITH 12" Green Monitor, Hi-Res. .

Carriage on all Monitors is £7 {Securicor)

15 | asar COMPUTER CORNER
5
poj| ssas oPTQ
15 4544 ~ ~ g
48 | as4a ELECTRONICS ® EPSON FX80 PRINTER. 10" 160 cps, Tractor/Friction feed, Bi-
15| 4549 directional, logic seeking, 9 x 11 matrix, Hi-res bit image, normal, ltalic &
15 | 4553 245 LEDs with clips Elite car. Super & Sucscript, proportional spacing, underiining, 2K
: :Z; ‘; 1‘5‘"‘" = :: Bufer. ... ...oooii £385 (E7 cam)
125 | 4856 as | niiz1z vel oa ® MX100 EPSON Printer. 136 Column, 5" carriage, plus afl the features
20 | ass7 320 | TIL220 2* Red 12 OfF MXBOFT/3 .. oiiiiiis e e i Only £425 + carm,
70 | 4558 120 | 2" Green, Yeliow or ® SEIKOSHA GP100A. 10" Tractor Feed, 80 Colmn. 30CPS, Normal
‘1’: :::g :“:: 3';‘:"3’ i and Double Width Char. Dot Res Graphics.............. £175 (€7 car)
273 | eser ol sl " ® SEIKOSHA GP250X. 10”, 50 CPS, Normal and Double width and height
78 | «s62 a8s | Greenrvellow 7 Char. RS232 and Centronix Intrf. standard. €230 (£7 car)
110 | 4s66 185 | 02" Tri colour ® Printer Cable for our printers and BBC.... e12
s [asea 239 |gReCeenieicy) L ® SOFTYIL Ani Eprom and .Accepts a24
pi
o6 4568 178 Hi-Brightness Red’ s8
00 | 4572 38 | Fiashing red pin 5V Eprom. Has Memory Map TV Display. R§232 and Centronics | /P&
968 | 580 460 | 02" red 55 O/P. Copies, Emulates and programs. RS 232 and centronics routines
96 | 4ss1 25 | Square LEDs, Red. standard. PSU included. £169
1: a582 99 | Green Yeliow 30 ® TEX EPROM ERASER. Erases up to 32 ICs in 15-30 mlnutes
Too | des v | Fecanale Stackavee ® TEX EPROM ERASER with a safety switch
790 | 4585 70 | Red, Green or Yellow 18 ® TEXEPROM ERASER plus our Solid State ELECTRONICTIMER. ...
728 | ase7 330 | Triangular LEDs ® ELECTRIC TIMER, Solid state, 15-30 min. Connects directly to above
:‘;: :g:s 29 | Red 8 Erasers. Protects your exp hips from g. Ourtimer pays
g0 ]fGreen.ox yeliow = Or HSeM iNNO UM, ... ..o\ ieeiieirne et ceniee e eeenneans e15
480 40097 a3 LD271 intra Red 48 o
280 | 40098 42 | SFH205 Detector 18 ©®  SPARE ‘UV Lamp bulb. ..
770 | 40100 215 | TW32 intra Red s ‘®  POWER SUPPLY. Regulated with Overioad protection. Variable Output,
3 z:g; :z :'UB Detector (3 &V to 15V at 4A. Professionally finished.
sooll e hoodl Ritodt pid ® MULTIRAIL POWER SUPPLY KIT. Especially designedfor Micros Tes-
350 | 40100 b6 | EARGRAPHIRENG ted output: +5V/5A; +12V; +25V; 12V of 1A €37
360 | 40105 108 | segments 228 ® C12 COMPUTER GRADE CASSETTES in library cases ........... 40p
618 | 40106 38 Y " "
A hos \SOLATORS 8%" 8 9%" Fan Fold paper (1000 sheets)............. €7 + 150p carr
80 40108 198 wra 35
40 40109 100 Lo74 L]
75 40110 198 iLQ74 185
185 40114 240 TiL111/2/4 80
38 40181 194 WLCT6 Dartington 135
as 40163 80 4N33 Photo
130 40174 a3 Darlingtan 138
a8 40175 50
o o | e FLOPPY DISC DRIVES TEAC
‘:: 31:2 :: TL312.3"CA 108 (BBC Compatible)
192 TL313 3" CC 108
1S 40193 95 TIL321 5" CA s
Pl Bty To| e b= ® FDS0A — Uncased Single, 40 track, 5%”, 8/S, 100K ........... €130
B | [l ivs |BGoTich & ® CS50A — Single Cased with PSU, 40 track, 5%" S/ 100K.. ... €170
40 | 40245 196 | FND357 Red 120 ® CDS30A — Twin Cased with PSU, 40 Track, 5%" S/S 200K....... £340
: zs; :: ;‘:"500 " :‘5 ® CS50E — Single Cased with PSU, B0 Track, 5% $/S 200K... .£250
oo | oare 1o | o oreen e by @ CDSOE — Twin Cased with PSU, 80 track, 5%" S/S 400K .. ....£475
126 | 45108 588 | 3"+ RedCA 150 ® (CS50F — Single Cased with PSU, 80 track, 5% D/S 400K . .. €275
3 3" Green CA 150 ® CDS50F — Twin Cased with PSU, 80 track, 5% D/S 800K . ..£535
o = 3“;):::' . ®  MITSUBISHI SLIM LINE: Uncased, Double track, Double Censity One
Phod OPTO Do oss Megabytes. 5%". Track Density 96TPI, Track to track access time
o0 3mSec . A aood | Po06O00000000 00000000000 Itk 13 . £220
v: ;i"";“‘c f;: PN DiooE ® Drive Cabhs ior BBC Single £€8; Double £12
SD 4478-002 810
w0 z:": :: Schmitt Receiver 820 ® 10 Verbatim or 3M Diskettes 5% S.8.S.D. (5 yrs warranty) ... .. £20
1: e a3 | Petective Optical ® 10 Verbatim or 3M Diskettes 5%" D.S.D.D. {5 yrs warranty)...... £
90| BPxes 195 | S 10 ® 10 Verbatim or 3M Diskettes 8” S.S.D.D. (5 yrs warmanty)..........
BPw21 28
Switch similar to RS
BEXSS) 2 c.,.'.:,,, ° 108 NB. Carriage is extra on ail Disk Drives and Peripherals
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CASSE“Hﬁn:FF(‘:gsRDERS

special

Slimline, Portable, Casseite Player, for
Micros with counter. AC/DC operation .

Computer Grade Cassettes C12... ... ... ...

BBC & MICROS PERIPHERALS

We specialise in BBC Micro Hardware,
Software & Firmware like disc Drives, Dis-
kettes, Printers, Interfaces, Dust Covers,
Plinth, Listing Paper, Monitors, Graphic
Tablet (Plotter)) EPROM Programmer,
Various Connectors, Leads, Light Pen Kit,
Joysticks, 13 ROM Socket Board, EPROMS,
Speech Synthesiser, WORDWISE, 16K DFS
with 62 Files, FORTH on Tape & in ROM,
Numerous Books, A vast selection of
Games, Educational, Business & Utility
Software.

Send SAE for our Free descriptive list.
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BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM
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 independemlr or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving 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!

Electronic Car Security System - S AASA S

@ Arms doors. boot. bonnet and has security loop to protect "= B a0 i

fog/spot lamps, radio/tape. CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
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 ’

$X1000 TX1002

Electronic Ignition Electronic Ignition
® Inductive Discharge
® Extended coil energy ® Contactless or contact tsiggered

z

5
1

/

storage circuit @ Extended coil energy storage circuit
® Contact breaker driven ® Inductive Discharge @ Three position
® Three position changeover switch changeover switch @ Distributor
® Over 65 components to assemble triggerhead adaptors included @ Die cast
® Patented clip-to-coil fitting weatherproof case @ Clip-to-coil orremote
® Fits alt 12v neg earth vehicles mounting facility @ Fits majority of 4 & 6 cyt.

12V. neg. earth vehicles @ Over 145
l /l components to assemble.

TX2002

Electronic Ignition

® The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.
® Reactive Discharge Combined capacitive
and inductive. ® Extended coil energy storage
[ - circuit. ® Magnetic contactless distributor trigé;er-
® Combined Inductive and head. ® Distrigutor triggerhead adaptors included
Capacitive Discharge ® Can also be triggered by existing contact breakers.
® Contact breaker driven ) @ Die cast waterproot case with clip-to-coil fitting @ Fits
® Three position changeover switch majority of 4 and 6 cylinder 12v neg. earth vehicles.
® Over 130 components to assemble ® Over 150 components to assemble
@ Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

$X2000

Electronic Ignition
® The brandleading system

on the market today
® Unique Reactive Discharge

All SPARKRITE products and designs are fully covered by one or more World Patents

NSINN WA 7 = _ _ MAGIDICE

= Electronic Dice

SPECIAL OFFER © Not an auto item but great fun

“FREE” MAGIDICE KIT WITH
_2&, ALL ORDERS OVER £45.00

® Triggered by waving of hand
over dice

@ Bleeps and flashes during a 4 second
tumble sequence

® Throw dispiayed for 10 seconds

® Auto display. of last throw 1 second in 5

® Muting and Off switch on base

® Hours of continuous use from PP7 battery

® Over 100 components to assemble

- AN B N S

e I =

SPARKRITE 82 Bath Street. Walsilv. West Midlands. WS 1 3DE England
[ SELF
l ASSEMBLY KIT ESBASESS
SX 1000 £12.95
l SX 2000 £19.95
TX 1002 £22.95 , :
l o B IENCLOSE CHEOUE(S)/PQSTAL ORDERS FOR
AT 80 £32.95 £ KIT REF
I VOYAGER £64.95 CHEQUE NO__
MAGIDICE £9.95 |

PRICES INC VAT POSTAGE & PACKING
L N BN N Y O o .
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INTERNATIONAL L

Project Special

As the majority of our readers will be all too aware,
the dear old British summer doesn’t last that long, and
it'll be all too soon before the evenings start to close in,
the clocks go back, and thoughts turn back to project
work. Well, the November issue of ETI will provide
plenty to keep you busy, because in our usual winter
effort to lure readers away from the competition (what
competition?) we shall be publishing ten projects in just
the one issue. No silly plastic give-aways from us, we'll
just simply deliver where it counts — the contents!

Projects will include a simple design for an active
loudspeaker, which, while perhaps not offering the

ultimate in audio performance, will certainly be very
cost effective and relatively easy to build; a drum
synthesiser module so that you can build up a small kit
by using several all set to produce different noises; an
add-on unit that will help to make many home-made
alarms legal; an analogue amplifier/filter module for use
with computer ADCs and DACs; and much, much more
that we're still working feverishly on!

Add to this the fact that the next issue of ETI will
be over 100 pages in size, and it looks as though there’s
only one possible choice of magazine for you to buy
next month.

5

Optical Fibres

We've heard all about the industrial and

communications use of optical fibres — now ETI takes a

look at the home use of them, with, as you would

expect from us, a practical guide showing how it’s done.

%

Optic Communication

h
?Dk%gwor level

-

nput iy
L
* Fibre

!
=0
]

Audio Design

John Linsley Hood continues his examination of
some of the problems in audio designing with a look at
distortion, and this is followed up by some practical
designs for moving magnet and moving coil magnet
pick-up amplifiers.

ALL THIS AND MORE IN THE NOVEMBER ISSUE OF ETI, ‘ON SALE OCTOBER 7TH. PLACE YOUR

ORDER NOW, OR RISK MISSING OUT!

Articles described here are-in an advanced tate of preparation, However, circumstances may dictate changes to the final contents:
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THE PREMIER SHOW FOR THE
ELECTRONICS ENTHUSIAST!

Cunard International Exhibition Centre, Cunard Hotel,
Hammersmith, London W6

Improved Venue

We have transferred BREADBOARD to the Cunard Hotel, offering improved facilities to the
visitor, including car parking and ease of access by rail, tube and car, all in a modern attractive
setting. See below for our arranged reduced hotel/rail fare package to attract enthusiasts from

all parts of the country.

Planned Features include

® Lectures: covering aspects of electronicsand e Amateur Radio Action Centre.

computing.

@ Electronics/Computing Advice Centre.

e Demonstration: electronic
organs/synthesisers.

e Holography presentation.

e Practical demonstration: ‘How to produce
printed circuit boards’.

e Computer Corner —Try before you buy’.

FRIDAY November 25th
10am-6pm

SATURDAY November 26th
10am-6pm

SUNDAY November 27th
10am-4pm

o Computer controlled model railway
competition.

@ Pick of the projects - Demonstration of the
bestfrom ELECTRONICS TODAY
INTERNATIONAL, HOBBY ELECTRONICS
and ELECTRONICS DIGEST.

e Giant TV screen video games.

@ Robotic display.

Why not make your visit to Breadboard’83 the
most enjoyable yet. At these *prices, why not
bring a partner, do your Christmas shopping,
have an evening on the town, see the lights,
and have a weekend in London!

*see next page



HOLIDAY WEEKEND PACKAGE

* Accommodation in a first class hotel with private bath, direct dial telephone, radio and
colour television.

* Return 2nd class rail travel from local British Rail station to London.

* Ticket to Breadboard '83.

* Breakfast at the hotel.

* Prices quoted are inclusive of service and VAT.

Please note this offer closes on 1st November 1983.

REGION SINGLE TWIN

1 Night 2 Nights 1 Night 2 Nights
Beds, Berks, Bucks, Essex, Herts, £29.25 £54.25 £47.75 £84.75
Kent, Surrey and Gtr London
Cambs, Hants, Northants, Oxon, £32.50 £57.50 £57.25 £94.25
Suffolk, Sussex, Wilts
Avon, Derbyshire, Dorset, Glos, £35.75 £59.75 £59.75 £96.75

Gwent, Herefordshire & Worcs,

1.OW., Leics, Lincs, Norfolk,

Notts, Somerset, Staffs,

Warwickshire, West Midlands

Cheshire, Devon, Glams, Humber, £40.25 £64.25 £67.50 £104.50
Lancs, Gtr Manchester,

Merseyside, Powys, Shropshire,

West & South Yorks

Cornwall, Cumbria, Dyfed, Glwyd, £44.25 £69.25 £75.00 £112.00
Gwynedd, North Yorks

Borders, Cleveland, Durham, £48.50 £73.50 £83.25 £120.25
Dumfries & Galloway

Northumberland, Tyne & Wear

Central, Lothian, Strathclyde £51.75 £76.75 £89.50 £126.50
Fife, Tayside £55.00 £80.00 £95.00 £132.00
Grampian, Highland £58.25 £83.25 £101.50 £138.50

BOOKING FORM

BIEIITIC: + , o o vt & 06 a%c sa s B s s s W Cheques should be made payable to
ASP Ltd. and sent to ASP Exhibitions,

Address:. .. ........covi il 145 Charing Cross Road, London WC2H OEE
""""""" tel: ............ Ienclosechequevaluef ... ..........
Date of arrival: 25th Nov [] 26th Nov [ OR please debit my Access/ B’ ard number:
Number of nights: 1 night (] 2 nights [] . BEED T T W o7

Room(s) required: single [ ] twin []
BR departurestation: . .............

BEGION: . - oz c<v s i iuena s Signature . . ... .. ... ..ttt




TRapid

YElectronics

MAIL ORDERS:

Unit 1, Hill Farm In
Boxted, Colchester,
TELEPHONE ORD
Coichester (0206) 3

dustrial Estate,
Essex CO4 5RD.
ERS:

641

ACCESS AND
BARCLAYCARD
WELCOME

LM339 45 Lm3g11 120 NES66 140 Ti 084 98 -
2} A
LM348 60 Lmiola 175 PNESE? 100 TLO7I 30 CABLES HARDWARE CAPACITORS
M358 50 (M3915 195 570 370 TLO72 50 . | PP3 battery ciij T 8 ial leads 280"
SeoCMOS 190 |CL7106 790 LM77 170 Lmize00 105 NESZ 30 Trona  os ll 2 mele e sngn comoomneet | poy T clocodicdins . 6 [ e et e o 2y D
709 Mos 1;2 :gt;g;} 123 :LM33° 65 MC1496 68 :Ra|36 55 »TLOB1 25 s:snker cable e 1r;p/m Black pointer control knob . 15 s:’:eom7 0.068,0.1 - 7p; 0.15, )
»741 14 [CL7622 180 LM3BZ 170 MWEIOCN 3% SLASD 170 Tross o ] Stendard screencd s00im | DV Ehcronic nusser” . g || 32231 0.33,047 - 130: 088 -
748 35 1CL8038 205 LM384 130 ML922 400 SL430 250 TL170 50 [ Twin screened et (1P e 60 | 206: tu-23p. " i
9400CJ 350 L8211A 200 2.5A 3 core mains 23p/m lectronic buzzer Electrolytic, radial or axiel leads:
ICL8211 LM386 65 ML924 195 SL76018 150 UA2240 120 7 PPB2720 Pi du 75
AY-3-1270 720 10 way rainbow ribbon  65p/m iezo transducer . 0.47/63V, 1/63V, 2.2/63V, 4.7/63V,
ICM224 785 |M387 120 ML925 210 PSN76477 380 ULN2003 85 3 g
AY-3-8910 370 |CM7555 80 20 way rainbow ribbon  120p/m | P64mm 64 ohm speaker 70 §10/25V - Tp; 22/25V, 47/25V - 8p;
LM3g3 100 ML 140 'SP8629 250 ULN2004 90 Ml 33 ] »64mm 8 ohrn speaker 70 4 4
AY38912 640 BLF351 45 (M709 25 ML927 140 TBA1205 70 XR2206 200 [l 10 Wav gery ribbon . . 38p/m " S5 100/25V - 9p; 220/26V - 14p;
LF353 85  LM711 60 ML928 140 TBABOO 75 ZN414 100 20 way grey ribbon . 80p/m 20mm panel fuseholder 25 470/25Vv- 22p; 1000/26V - 30p;
»CA3080 656 LF356 90 [ M725 350 ML920 140 TBABI0 96 2N423 135 2200/25V - 50p. ]
CA3088 190 (MI0 360 (M733 75 MMB5387A 465 TBA820 70 2zN424 135 [l [PNRISR POTENTIOMETERS Teg and power supply efectroly tics:
CA3080AQ 3756 LM301A 25 |M7a1 14 NE529 225 TBA9SQ 220 ZN425E 350 2200/40V - 110p; 4700/40V - 180p
CA3130E _ 85 LM311 70 (M747 60 NES31 150 TDA1008 320 2ZN426E 330 [l 78L05 30 79L05 65 || Rotary. Carbon track Log or Lin | 2200/63V - 1400 4700/83V - 230p
Pol Siel .
PCAJI40E 36 LM318 120 (Mi458 40 NE544 205 PTDA1022490 ZN427E 650 [ 78L12 30 79L12 65 | 1K - 2M2. Single 32p. Stereo 85p. | Folvester, miniature Siemens PCB:
CA3161E 100 LM324 40 | M2017 200 BPNESS5 16 TDA1024 125 2ZN428 480 Jl 78L15 30 79L15 65 | Single switched 80p. Slide 60mm || 1N 202,33, 4n7,6n8, 10n, 15n, 7p;
CA3189 290 LM334Z 100 1\M3g00 45 BNES56 45 TLOG 40 2ZN459 285 W 7805 35 7905 40 | travel single Log or Lin 5K - 500k | 22n. 33n, 47n, 68n, 8p; 1000, 9p;
PCAI240E 110 LM33BZ 125 piM3000 70 NESE5 110 TLO62 60 2ZN1034E 200 J§ 7812 35 7912 40 [ 63p each. 160n, 11p; 220n, 13p;330n, 20p;
; 7815 35 7915 40§ Preset submin. hor. 100 ohms -1M g‘o’" 26p;680n, 29p; 1w 33p; 2u2,
BC517 40 BF337 40 MPSUS6 60 2zTx108 8 2N3055 50 M LM30OK 130 LM723 35 | Toeach. : .
RANSISTORS BC547 7 BFR40 23 TIP29A 30 ZTX109 12 2N3442 120 @ IM317K 270 gpeciaL OFFER! || Cermet precision multiturn, 0.75W |l Tantalum bead:

, 548 10 BFRBO 23 TIP29B 56 2ZTX300 14 P2N3702 6 LM317T 120 7gp05 10A +5v | % 100 ohms to 100K - 88p each. §0.1,0.22,0.33,0.47, 1.0 @ 35V -
AC125 35 8Ci48 9 BC549 10 PBFR81 20 TIP29C 37 2ZTX301 16 2N3703 9 M LM323K 350 oniy 390p each. 12p.2.2,4.7,10 @ 25V - 20p;
AC126 25 - BC157 8 BC558 10 BFX29 25 TIP30A 35 2ZTx302 15 P2N3704 6 TRIACS eI 65 | 15/16V - 30p; 22/16V - 27p; 33/
AC127 25 BC158 10 BCY70 18 BFX84 25 TIP30B 50 2ZTx304 17 2N3705 9 400V 16A 95 16V -45p; 47/6V - 27p; 47/16V -
pACI28 20 BC159 8 BCY71 18 BFX85 25 TIP30C' 37 ZTX341 30 2N3706 9 DIODES 400V4A 50 BR100 25 | 70p; 68/6V - 40p; 100/10V - 90p.
AC176 25 BC160 45 BCY72 18 BFX86 28 TIP31A 35 2ZTx500 15 2N3707 10 Cer. disc. 22p-0.01u 5OV, 3p each,
ACI187 22 BC168C. 10 BD115 55 BFX87 25 TIP31C 37 2ZTX501 15 2Ng7os 10 BY127 12 UWPER LEADE Mg’[laFrd n;ig&t:rgcer:hnic plate:
AC188 22 BC169C 10 8D131 36 BFX88 26 TIP32A 35 2ZTX502 15 2N3709 10 — 1.8pF to p each.

'AD142 120 BC170 8 BD132 35 BFYS0 23 TIP32C 37 ZTX503 18 2N3772 . - N polystyrene, 5% tol: 10p-1000p, 6p;
‘AD149 80 BC171 10 BD133 50 BFYS1 20 TIP33A 50 ZTX504 25 P2N3773195 Length 14pin 16pin 24pin 40pin §12004700 80/6800 0.012u, 10p.
ADI6! 40 B8C172 8 BDI36 40 B;Yssg :2;'1 P.:gig Js 2Mear 20 » 5;183;(;9 18 Sgle endedsgp(h:z%er pzl,:%) iumeer | Trimmers. Muliard 308 sries: 2-10
AD162 40 BC177 18 BD136 30 BFY 2 2N698 40 ins. F 220 5.270F  30p- 8 5.65pF
4 BC178 18 BD137 30 BFY56 32 TIP34C 85 2N706A 20 2N3823 Dble ended DIP (header plug) jumper | ¥+ 229: 2-220F, 30 5pF, 350
AF124 160 b
AF126 50 BC179 18 BD138 30 BFYS6 32 TIP35A 105 2N708 20 2N3866 6ins. 185 205 300 465
AF139 40 Ct82 10 PBD139 35 BRY39 40 TIP35C 125 2Ng18 35 2N3903 12ins, 195 215 315 490 BRIDGE 2A 200V 40
AF186 70 PBCIS2L 8 PBD140 35 BSX20 20 TIP36A 125 2n1132 22 2N3904 24ins. 210 235 345 540 |RAANCAANINNIOA 400V 45
AF239 75 BC183 10 BD204 110 BSX29 35 TIP36C 135 2N1613 30 2N3905 36ins. 230 250 375 505 6A 100V 80
BC107 10 BCIS83L 10 BD206 110 BSY95A 25 TIPA1A 45 ON2218A 45 2N3906 p3mmred 7 PEmmred 7 | 25way D Cannector jumpers 6A 400V 95
BC107B 12 BC184 BD222 85 BU205 160 TIP42A 45 2N3219A 25 2N4037 »3mm green 10 bBmm green 10 || 18ins. long single ended mate 495p. | 1AS0V 20 VMIBDIL 0.9A
PBCI108 10 BC184L 7 BF180 35 BU206 180 TIPI%? 993 2N2221A 25 gm:ggg »3mm yeliow10 * » 5mm yellow10 18ins. long single ended f/male 525p.§ 1A 400V 35 200V . .
BCI10O8B 12 BC212 10 BF182 35 BU208 170 TIP1 2N2222A 20 i Rre —— e
BC108C 12 BC212L 10 BF184 26 MJ2055 99 TIP122 90 2N2368 25 2N4061 Clips o suit - 3p esch, -
»BCI00 10 BC213 10 BF1B5 25 MJE340 50 TIP141 98 2N2369 16 2N4062 Rectanouiag pefl | COMPUTER CONNECTORS I 1DC CONNECTORS
8C109C 12 BC213L 10 BEIM 12 MIESZ0 65 TPz 98 aNaams 25 NSdST 12 &9 | zx81 2 x 23 way edge connector
8C114 18 BC214 10 BF195 12 MJES2%T 95 1 2N2646 45 wire wrap suitable for ZX81
BC11S 22 PBC214L 8 BF196 12 MJE30S5 70 TIP2955 60 2N2904 20 2N5459 e S5 Jaddons . .. U, ts0 :ﬁg Sockety |Edm]
8C117 18 BC237 8 BF197 12 MPF102 40 TIP3055 556 2N2904A 20 2N5485 45 Dust colour 60 || SPECTRUM 2 x 28 way edge Straight 1
BC119 35 BC238 14 BF198 10 WMPF104 40 TIS43 40 2N2905 22 2N5777 Seven segment displays: connector wire-wrap suitable for 10way 90 85 120
BC137 40 BC308 12 BF199 18 MPSAO5 22 TIS#4 45 2N29O5A 22 2N6027 e i SPECTR UM add-ons e 130 L 8
BC130 40 8C327 14 BF200 30 WMPSAOS 25 TISS0 30 2N2906 25 40360 0L70403” 95 DL7070.3" 95 | [T e 0way 145 125 195
8C1 28 BC328 14 PBF244B 22 MPSA12 30 TIS91 30 2N2906A 25 40361 SEND ool ABLE 20y, A5 128 ioe
BC141 -30 BC337° 14 BF245 30 MPSA55 30 VNIOKM 45 2N2907 26 40362 0.5" 100 0.5 100 || Grev Ribbon cable. Price per metre 834 \way 205 170 320
BC142 26 BC338 .14 BF25EB 45 MPSASE 30 VNAGAF 75 2N2907A 25 40408 TIL31303"115 TIL31203"115 [ 10 way dway . 150 Nagwey 220 190 340
BC143 25 BCA77 30 BF257 32 MPSUO5 55 VNGBAF 85 2N2926 9 i i 1Bway 55 40way . 170 Q5o v 535 200 395
pi bl s 3 Ee 3 4Em 5 e ben R
BC148 B MPSUS5 60 2N3 55 24way . 110 60way . 260
4
SOLDERING iRONS RESISTORS PCBMATERIALS BOXES Aluminium
2 25 way 37 way YW 5% Carbon film E12 series 4.7 | Alfac transfer sheets — piease state 3x2x1" 65
"R'“"‘“’“’I" lugs 1% =2 Ho ;ggg Antex CS 17W Soldering iron 495 J| ohm - 10M . . . 1peach. | type (e.g. DIL pads etc.) 45 | Puastic withid  4x2%x1%" 95
ight angle o 2.3 and 4.7mm bits tosuit . 85 [ %W 5% Carbon film E12 series 4.7 | Dalo etch resistant pen 100 | & screws 4x2%x2" 95

Sockets | 90p 130p 1950 290 L i, ,

Right ugs 160p 210p 290p 44 P CS 17Wor XS 25W element. 210 ohm to4M7 . . . p each. Fibre glass board 3.75x 8" 80 J 3x2x1 y 55 6x4x2" - 120

AL D O Rl T Antex XS 25W 525 [ %W 1% metal Tilm E24 series 10 | Fibre glass board 8x 127 200 | 4% x3x 1%” 88 Tx5x 24" 165

s o 33and4.7mmbitstosuit. 85 fohm-1M . | 6p each. Ferric Chloride crystals 100 | 7x4x2" 160 8x6x3" 205
Solder pump desoldering tool. 480 - = =
NECTORS »C106D 30 Spare nozzle forabove . . 70 4016 20 4034 140 4054 78 4081 12 40193 65 4528 45
' SCR 400V 8A 7o [ 10 metres 225wy soider 100 CMOs 4017 30 4036 249 4056 80 4082 12 4502 60 4529 150
DIN  Plug Skt Jack Plug Skt 5 400V12A 95 4018 45 4039 280 4059 430 4085 48 4503 32 4532 60
2pin 9 9p 2.5mm 10p 10p 4000 10 4019 26 4040 40 4060 42 4086 50 4507 35 4534 400
3pin 12p 10p 3.5mm 9o - 4001 10 4020 42 4041 40 4063 80 4089 125 4508 110 4538 ‘60
Spin 13p 11p Standard16p 20p VERO 40 4042 38 4066 22 4093 18 4510 45 4543 50
Phono 10p 12p Stereo 24p 25p 45 4043 40 4067 225 4094 68 4511 40 4549 360
imm 12p 13p 4mm 18p 17p OICE SYNTHESISER! VEROBLOC 4 350 16 4044 40 4068 14 4095 65 4512 40 4553 215
UHF (CB) Connectors: Size 0.1 matrix: 33 4046 40 4069 13 4097 290 4514 115 4555 35
PL259 Plug 40p. Reducer 14p. Now your computer can tatk 2.4 | 22 12 4047 35 4070 13 4098 70 4515 115 4556 36
S0239 squars chassis skt 38p. e patered B : 75 75 4048 38 4071 13 4099 70 4516 65 4559 390
502395 round chassis skt 40p. R e I 85 20 4043 21 4072 13 40106 40 4518 40 4560 140
1EC 3 pin 250V/6A. Bae through storec programto . 95 40 4050 21 4073 13 40109 110 4520 50 4584 35
PH is mountin synthesize speech. Aflophone 160 45 4051 42 4075 13 40163 60 4521 130 4585 80
ug chassis 9 . 38p B (gxtended phoneme) system gives
Socket free hanging . o eop | e o 14 4052 48 4076 45 40173 100 4526 G0 4724 140
Socket with 2m lead - 120p | e Y -y igital | Single sided 858 125 4063 48 4077 14 40175 75 4527 50
o o p Double sided
T e omPatibie si8 § Spot face cutter | 105 12 LS5 20 iS123 34 LS160 35 LS197 45 1333 60
VITCHES hones, insertion toot 182 12 L876 17 15126 24 LS161 35 LS221 50 1S3656 28
Submin toggle: SP025 . 990p. Data: 50p, | Witing pen and spool 310 Misoo 11 Lo 13 S 2 2 Misied] o] ‘eagat 22 s 2
SPST 55p. SPDT 60p. DPDT 65p. Searespool 75p  Combs . 6 B i 11 [S37 12 LS85 48  is136 26 (5162 40 (S22 55 rooes o9
Miniature toggle: LS02 11 Us30 12 LS8 16  (S138 30 LSI65 55 (S243 55 L(S373 68
SPDT 80p. SPDT centre off 90p. 6116P3 320 6852 240 8228 220 LS03 12 832 13 LS90 24 LS139 30 L5166 60 (S244° S5 1S374 60
DPDT 90p. DPDT centre off 100p. [UITL:ToO0® 6502CPU 325 ‘6875 495 8251 250 LS04 12 LS37 14 S92 25 is145 70 LS170 75 (S245 70 LS375 43
Standard toggle: 6522VIA 295 6880 100 8253 390 LSO5 12 Ls38 16 LS93 24 (S147 150 LS173 60 |S247 48 LS377 60
SPST 35p. DPDT48p 6532 570 81LS95 85 8255 225 LSOB 12 LS40 13 LS95 38 Ls148 75 LS174 45 (S251 28 LS378 57
Miniature DPDT slide 12p, ) 6551 ACIA650 81LS96 85 8259 390 LS09 12 1S42 28 LS% 95 (S151 38 LS175 45 1S257 32 LS390 45
Push to make 14p. 211412 75 6800CPU 220 81LS97 85 MC1488 55 LS10 12 1S47 35 LS107 40 LS153 38 LS190 35 (S258 32 LS393 40
Push to break 22p. 2716 205 6802CPU 250 8080A 250 MC1489 55 LS11 12 LS48 45 LS109 21 LS154 75 (S191 35 (S259 55 1S399 156
Rotary type adjustable stop. 2532 290 6809CPU 620 8085AC 340 ZBOACPU 290 LS12 12 LS51 14 LS112 21  (S166 33 LS192 35 (S266 20 LS541 78
1P12W, 2P6W, 3PAW al| 55p each. | 2732 200 6810RAM 115 8156 350 ZBOAPIO 260 tS13 19 LS56 14  LS113 21 15156 36 LS193 36 (S273 58 LS670 135
DIL switches: 2764 540 6821PIA 110 8212 110 ZB0ACTC 260 Ls14 30 LS73 18 LS114 22 L5157 26 LS195 32 LS279 30
:g‘s"raon 6 SPST 80p. 8SPST ;1:’?939 2;3 6840 :‘!?g gglzg :gg %QSDISA E‘!Osg LS16 12 LS74 17 Ls122 35 LS158 29 LS19%6 45 (S283 38
+.100p. 101 L- 6850 1
74190 40
74191 40
PONENT
socKETs Low Wire ' ;:}gg ﬁ
wrap opportunity for the beginner or the experienced constructor 74194 40
8 pin to obtain a wide range of components at greatly reduced prices. %W 5%
14 pin Resistor kit. Oo)ntains 10 of each value from 4.7 ohms to 1M (total ;::32 3
16 pin of680resistors) . . . . . . . . . . . . . . 53
18 pin Ceramic Cap. kit. 5 of each value - 22p to 0.0tu (135caps) . 370 ?’::gg g
20 pin Polyester Cap. kit. 5 of each value from 0.0 to 1uF (65 caps) 575 74198 80
22 pin kit. Contains 5 of each value from 100 ohms ta 1M (totat
24 pin 65presets . . . . . . . . . . . . . . . . 425
28 pin Nut and Bolt kit {total 300 items): 180p
40 pin 25 6BA %" bolts 50 6BA washers 50 6BA nuts
Soidercon pins 6OP 100 256BA %" bolts 25 4BA %" bolts 50 6BA washers
50 6BA nuts 25 6BA %" bolts. 78121

ORDERING INFO. All components brand new and full specification. All prices exclude VAT.
Ptease add to total order. Please add 50p carriage to all ordersunder £15 in value. Send cheque/
P.0. or Access/Visa number with order. Our detailed catalogue costs 45p {free with orders over
£10). Callers most welcome. Telephone orders welcome with Access or Visa. Official orders

accepted from colleges, Schools, etc. . . Callers most welcome, we are open Monday to Friday.

The Rapid Guarantee

* Same day despatch x Competitive prices
* Top quality components * In-depth stocks
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

DIGEST

MICI‘O

Harris Semiconductor has an-
nounced its 80C86 high per-
formance CMOS 16-bit
microprocessor and a family of
peripheral devices. Intel Corpora-
tion, developer of the industry
standard HMOS 8086, will also
manufacture the new CMOS
devices.

The Harris 80C86 is a com-
pletely compatible CMOS alter-
native for the Intel HMOS 8086.
This includes pin-for-pin replace-
ment, TTL level input/output
specifications, performance pari-
ty at a 5 MHz system frequency

and complete
patibility. The Harris CMOS
80C86 will operate with existing
assembly and high level language
programs.

The 80C86 features a standby
power supply current of 500
microamperes maximum guar-
anteed over the full operating
temperature and voltage ranges.
The operating current of
10 mA/MHz maximum is
dramatically lower than the
HMOS 8086 which operates at
340 mA maximum at 5 MHz.
With CMOS, operating power is:
reduced as the system’s frequen-
cy is reduced. The static design of
the 80C86 and all other members
of the family allows system design

software com-

at lower frequencies (down to
DC) to further reduce operating
power. For maximum power
reduction, the system clock can
be stopped with all power re-
quirements falling to the standby
level (500 uA for the 80C86,
10 uA for other family members).

The Harris 80C86 is available
now with a 5 MHz operating fre-
quency. The 80C86-2, an 8 MHz
system frequency compatible ver-
sion, will be introduced later.

The 80C86 is packaged in the
industry standard 40 pin 0.6”
centre ceramic and plastic dual-
indine (DIP) packages. Har-
rissMHS Semiconductor, Harris
Systems Ltd, 153 Farnham Road,
Stough, Berks, tel 0753 34666.

Mr Kit Fix-It

here’s a new service for all

our not-so-nimble fingered
readers, being offered by WEB
Logic Systems Ltd. They will, for a
fee (nothing in this life is com-
pletely free) build or repair your
kit for you.

WEB say that they will also
consider repairing any magazine
project provided that it’s built on
a proper PCB, as published with
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the magazine article. What they
suggest doing in either case is
ringing them and talking over
what’s involved, and how much
it’s likely to cost. Alternatively, if
you can’t phone, they suggest
sending the project in with all the
information you have (instruction
booklet or full magazine article,
etc) and authorisation to debit
your credit card by up to so
much.

WEB say that they will have a

go at — and, more importantly,
they have the equipment for —
pretty well anything, because
they’ve been offering a similar
service to industrial clients for a
while now. They expect to be able
to turn ‘most jobs around within
five days of receipt of the gear.

Further information can be
had from WEB Logic Systems Ltd,
Gainsborough House, 15 High
Street, Harpenden, Herts AL5
2RT, tel 05827 62119.

Breadboard
'83

readboard "83 will be held on

the 25th, 26th, and 27th
November at the Cunard Interna-
tional Hotel, Hammersmith. This
should make it a lot easier for
many people to get to since Ham-
mersmith has good rail and bus
connections and the hotel is
within a few hundred yards of
two NCP car parks.

Breadboard has always had a
friendly atmosphere regardless
of where it has been held, and
moving to the carpeted splendour
of the Cunard Hotel should not
only preserve this atmosphere but
also ensure less wear on the feet!

The dates for the exhibition
have been moved nearer to
Christmas in response to popular
demand .. this way, the ex-
hibitors are happy because the
vistors are likely to spend more,
and the visitors are better placed
to drop hints to their loved ones
about what they would like in
their Christmas stockings instead
of socks, after-shave, or cheap

perfume!
At last year’s exhibition the
lectures proved a popular

feature, so much so that at times
the lecture room threatened to
burst at the seams! This year we
will again have a broad range of
topics, so check well in advance
and make sure you’re there early
to ensure a place.

Model railway enthusiasts will
be interested in our computer
controlled layout competition.
The rules are very simple, amoun-
ting to little more than a restric-
tion on the size of the layout.

Bearing in mind the crowds at
last year’'s Computer Corner, the
‘advice’/*hands on’ area will be
larger so as to be able to cope
with all those would-be pur-
chasers of computers.

For the benefit of those who
live a long way from Ham-
mersmith, we have arranged a
special package deal that will in-
clude rail travel, first class hotel,
breakfast, ticket to Breadboard,
and various optional extras
(tickets to shows, discount
vouchers, etc). You can go to the
exhibition while your boy/girl
friend, husband/wife or whatever
does the Christmas shopping and
then meet up afterwards.

Breadboard will continue as
an exhibition for the enthusiast
(or would-be enthusiast!) in the
world of electronics. There will be
no three ring circuses, fashion
shows or the like, just com-
ponents, magazines, books,
equipment, projects, and all the
assorted peripherals in which you
the reader (enthusiast?) are in-
terested.
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HOME LIGHTING KITS

These kits contain all necessaly components and full
instructions & are designed to repiace 8 standard wall
Mch and control up to 300w. of lighting.

TDR300K Remote Control  £14.30
Dimmer
Transmitter for above £4.20

Touchdimmer £ 7.00
Touchswitch £7 .00
Extension kit for 2-way
switchingfor TD300k £ 2.50
£3.50

Rotary Controlied
Dimmer

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose des|gned lock IC,
10-way keyboard, PCBs and ail components
to construct a Digital Lock, requiring a 4-key
sequence to open and providing over 5000
different combinations. The open sequence
may be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to
15 V d.c, at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti-theft devi [ ®, etc.
Will drive most relays dlrect Full instructions

supplied. QN Y £10.50

Eloctric lock mechanism for use with latch
locks and above kit  £13 50

~
“OPEN-SESAME

The XK103 is a generat purpose infra-red transmitter
receiver with one momentary (normally open) relay
contact and two latched transistor outpuls
Designed primarily for controlling motorised garage
doors and two auxilliary outputs for drive garage
lights at a range of up to 40 ft. The unit also has
numerous applications in the home for switching
lights. TV. closing curtains, etc. Ideat for aged or
disabled persons.

The Kit comprises a mains powered recesver, a four
button transmitter. complete with pre-drilled box,
requiring a 9V battery and one opto-:soiated solid
state switch kit for inter-facing the receiver to mains
appliances. As with all our kits. full instructions are

supplied.
ONLY £23.75

XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound
aerial and crystal earpiece and all components
to make a sensitive miniatureradio. Size: 5.5 x
2.7 x 2cms. Requires PP3 9V battery. IDEAL
FOR BEGINNERS. £5.00

Jé 3NOTE DOOR CHIME J3

Based on the SABO600 IC the kit is supplied
with all components, including loudspeaker,
printed circuit board, a pre-drilled box {95 x
71 x 35mm)} and full instructions. Requires
only a PP3 9V battery and push-switch to
complete. AN IDEAL PROJECT FOR BEGIN-
NERS. Order as XK 102. £5 00

Tenas Iryt

ALL AT VER‘V COMPETITIVE PRICES

ORDERING IS EVEN EASIER

‘v),

MINI KITS

MK1 ELECTRONIC THERMOSTAT
Uses LM3911 [C to sense temperature
{80°C max) and triac ta switch heater
{1KW). Mains powered. £4.
MK2 SOLID STATE RELAY
Switches 240V ac motors, lights,
heaters from logic/computer ciscuits.
2Zero voltage switching, opto-isolated.
Supplied without triac £2.60
MK4 PROPORTIONAL
TEMPERATURE CONTROLLER
Uses “burst fire'" technique to main-
tain temperature to within 0.5°C. (deat
for photography, incubators, wine
making, etc. Max. load 3KW (240V
ac). Temp. range up to 90°C. £5.56
MKS MAINS TIMER
Mains powered timer enabling a load
up 1o 1KW at 240V ac to be switched
on (or off) for a variable time from 20
mins. to 35 hrs. Longer or shorter
periods possible with minor
component changes. £5.
MK15 0UAL LATCNED SOLD
STATE RELA
- Comprises two MK2s with latch circuit
enabling the MK12 kit to control two
mains loads independently. Two
output wiacs ot supplied (See
remote control kits, ) £4.50

NEW \ MK19 DC CONTROLLED
AUOIO AMPLIFIER
May be used with virtuaily any stereo
audio amplifier to control bass,
volume, treble and balance remotely
either using a wire tink or the MK11
infra red receiver. A 1 of 10 decoder
with LEDS is also inciuded for remote
input selection/display. {See remote
control kits.) £10.70

RN
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JUST RING THE NUMBER YOU CAN'T
FORGET FOR PRICES YOU CAN'T RESIST

56-78910

ANSWET i
SEPVICC SV

a wide range in stock including:
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7
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45
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15
‘00

75
35

1.50
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TDA1024
2
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21
LM 13600
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.60
MF10C 3.30
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ML924 1.95
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6.50
MM74C915
.96
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Now OPEN
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ALL PRICES EXCLUDE VAT

MICROPROCESSOR CONTROLLED
MULTI-PURPOSE TIMER

Now you can run your centrsl heating, lighting, hi-fi system and lots

more with just one programmable timer.

At your selection it is

designed to control four mains outputs independently, switching on
and off at pre- sct tnmas overa? day cvcle, ©.g. to control your central

heating (i

times for weekends),

Just

connect it to your system pmgramme and set it and forget it—the

Now only £39. 00

clock witl do the rest.
FEATURES INCLUDE:-

* 7mmLED 12 hour display
Day of week, am pm and output status idicators
4 open collector outputs for dnving relays, tnacs. etc
50:60Hz mamns opesation

Battery backup saves slared programmes and contmues time keeping

during power failures {Battery not supphedi

Display blanking duning power falure to conserve battery power

18 pragramme time seis

{Kit includes all components, PCB,
box, assembly and programming

instructions)
Order as CT6000

XK114 OPTIONALRELAY KIT

Kit mctudes one relay. PCB to accommodate

use only one time set

Useful ‘sleep’ function  turns on output for one hour

Diurect switch control enabling output to he turned on immediatety or
after a specitied ttme interval

20 function keypad for programme entry

Programme venfication at the touch of a button

*
*

*

*

*

*

* Powerful ‘Everyday’ function enabling output to switch every day but
*

*

*

*

% Plastic box with attractive screen printed front panel 15 -

10 - 5.5cm

up 1o tour relavs, termnal blocks, etc |
10 it nside CT6000 box Provides up to
four 3amp 240V AC changeover contacts

£3.90

Addiuonat relays £1.65 each

SHOWROOM

Sat 10

MODEL B

ok perpbierale g
drves printer:
stieke eto sthar with o
wide range of books ana the
software for all the ahove

computers nclonding ZXET
SEND S A.E FORLIST TODAY!
COMPONENT PACKS

PACK 1650 Resistors 47 ohm to 10 Mohm —
10 per value £4.00

PACK 240 x 16V Electrolytic Capacitors
10uF to 10004F — 5 per value £3 25

PACK 360 Polyester Capacitors 0.01 to
1uF/250V — 5 per value £5.55

PACK 4 45 Sub-miniature Presets 100 ohm to
1 Mohm — 5 per vatue £2.90

PACK 6 30 Low Profile IC Sockets 8. 14 and 16
- — 10ofeach £2.40

PACK 6 25 Hed LEDs (5Smmdia.} £1.25

24 HOUR CLOCK/
APPLIANCE TIMER KIT

Switches any appliance up to 1kW on and off at

tatest

DISCO LIGHTING KITS

Ot 1000K

This value for money kit fea-

tures a Dbi-directional se-

quence, spsed of sequence

and frequency of direction

change. being variable by means of poten-
tiometers and incorporates a master

dimming control. E 14.60
DLZ1000K

A lower cost version of the sbove, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Qutputs
switched only at mains zero crossing points
to reduce radio interference to a minimum

£8.00
60p

This 3 channel sound to light kit features
zero voltage switching, autom: level
control and built in mic. No connections to
ap karonmpnqulrod Noknobs to adjust

connect to mai supply and

iamp o channel Only £11.95

Optional opto input DLAt
Allowing audio {"’beat’’) — light
response.

DL3000K

1alw ) /gua [ vo!lv.’nlac
ranges in ng
v) and AC voha&c current ﬂm mA- -
and resistance (0-2 M) + NPN & PNP transistor
g and diode check. Input im) nce 10M.
ize 156:88x31 mm. Requires 9v battery.
Test fsads included

This kit enables you to control up to 18 different
appliances anywhere in the house from the
comfort of your armchair. The transmitter
injects coded pulses into the mains which are
decoded by receiver modules connected to the
same mains supply and used to switch on the
appliance addressed. The transmittes aiso
includes a COMPUTER interface so you can pro-.
gramme vour favourite micro (e.g. ZX&81) to
switch lights, heating. electric blankst, make’
your- morning coffee. etc. automatically
without rewinng your houss. JUST THINK O
THE POSSIBILITIES. The kit includes all PCBs
and for one and two
receivers, plus a pre-drilled box for
transmitter.

Order as XK112. £42 00
Additional Receivers XK111 £10.00

REMOTE CONTROL KITS

FORA DETAILEO IOOKI.ET ON REMOTE CONTROL

— sond 30p + 8" E.

MKS SIMPLE INFHA RED TR NSMITTER

Supplied with hand-held plastic box. thuun QV

{PP3) battery

MK7 INFRA REO RECEIVER

Mains powerad with trisc output to switch up to

500W ¢ sc Range spprox. 20 f1. on/off or

momentary control. £8.00
MKG MK 7

—~ specisl price for
RD

MK" 10 channel + 3 an;

owered LR re providing control
ugnlls to 1Q on/oft and 3 unlloquu circuits. May be
used for controfling the volume of an ampl
brightness of £12.00

A mains powersd LR Receiver providing up to 18
outputs for switching. £71.9%
MK1B based on the SL490. This kit include:

components tomake a coded transmitter. Requirt

PPannrvand keyboard (MKS, MK10 or MK‘IJMIn
8 1.3cm Range approx. 60 ft £68.20
MK13 11 way keyboard for use with MK 18 and MK1|

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7106 chip)
and a 3'/2 digit liquid crystal
display. This kit will form the
basis of a dtol(ll muhimotar

detaik

sensitivity of 200mV for a full scale mdlng,
polarity i and an ultra
low power requirement—giving a 2 year
typicat battery life from a standard -9V PP3
when used 8 hours a day, 7 deys a week.

Price £15.50

preset tmes once per day. Kit
AY-5-1230 IC, 0.5 LED display. mains supply,
cisplay drivers, switches, LEDs, triscs. PCBs
and full instructions.

CT1000KBasicKit £14.90

CT1000K with white box

(56.131x 7imm).,.£17.40

(Ready Built)...... £22.50

FAST SERVICE - TOP QUALITY- LOW LOW PRICES

No circuit is complete without acallto -

ELECTRONICS®™

11-13 Boston Road
London W7 35J

14

TEi

Add 65p postage & packing + 15% VAT toj
total Overseas Customers;
Add £2.50 (Europe), £6.00 (elsewhers) for

p&p.
Send S.A.E. for further STOCK DETARS.
Goods by return subject to availability.

OPEN 9am to 5pm (Mon to Fri}

10amto 4pm (Sat)

ALINGS NORTH
CIACULAR R =9

*

01 567 8910 ORDERS
U1 5798794 ENQUIRIES
01 579 2842 TECHNICAL -
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Multi-Purpose

Scope

Brown Boveri claim to have
scored a world first with their
M2050 Digital Scope Multimeter.
Measuring a mere 257 x 169 x
88 mm this (almost) pocket sized
instrument combines a 3} digit,
32 range digital multimeter, a
digital oscilloscope featuring a
128 x 64 dot matrix flat screen
display, and a transient recorder
with two independent 512 x 8 bit
memories.

The M2050 will operate for up
to eight hours on its internal
NiCad batteries and when switch-
ed off will retain information
stored in the transient recorder
memory for up to three months.
One set of input range switching
serves both the multimeter and
the oscilloscope and the two out-
puts are displayed simultaneous-
ly. The multimeter features AC,
AC/DC, and DC operation, will
operate down to 15 Hz, and has a
true RMS option available on the
AC and AC/DC ranges. The
oscilloscope has comprehensive
triggering facilities, a choice of
eight timebases ranging from

100 uS/div to 6 minutes/div, and
a roll facility which allows slowly
changing inputs to be displayed
without irritating flicker. The
transient recorder has a max-
imum sampling rate of 500 kHz
and features a save facility which
prevents accidental overwriting
of stored data.

The manufacturers claim that
combining three instruments in
this way reduces costs by
eliminating unnecessary duplica-
tion of common circuitry and
speeds up measurement by
removing the need to connect up
several (often incompatible!) in-

struments. Aside from such ob-

vious advantages as saving space
in the lab and enabling the ser-
vice engineer to make more
sophisticated on-the-spot meas-
urements, suggested applications
include the measurement and
recording of such variables as
temperature and pressure in the
field.

The instrument is available as
described for £975, or with the
addition of a hard copy output
for £1150, from John Minister In-
struments, 137-139 Sandgate
Road, Folkestone, Kent CT20
2DE, tel 0303 41598.

Portable
Computer

mmediate Business Systems

have introduced NOMAD, a
portable computer the size of a
book yet half the weight and
which offers the power of a
desktop computer.

Nomad provies up to 256K-
bytes of non-volatile bubble
memory and has been specifically
built for outdoor and harsh en-
vironment applications, so it is
totally waterproof and shock
resistant and can operate within
temperature ranges of —30°C to
+70°C.

Using Microsoft M-BASIC 80
software, Nomad can be pro-
grammed directly on its full
alphanumeric keyboard, or can
be loaded with software
developed on any CP/M-based
microcomputer. Nomad has a
two-line 80 character display
panel, but can also be connected
via an inbuilt interface
(V24-V28/RS232) to drive a visual
display unit or printer.
Rechargeable batteries make the
Nomad totally portable for in the
field computing, and the use of a
Z80 microprocessor provides fast
processing and conservation of
power.

Nomad is ideally suited for all
applications where portable data
processing is required, including
such computer-unfriendly en-
vironments as oil exploration,
steelworks, coal mines, construc-
tion, military, etc. Immediate
Business Systems plc, 3 Claren-
don Drive, Wymbush, Milton
Keynes MK8 8DA, tel 0908
568192.

| Computer

L]
Drive
- .
Amplifier
Following the launch of its first

computer-drive New Class A
amplifier, the SU-V303, Technics
have now introduced two further
models, the SU-V505 and the
SU-V707. Unfortunately, they
forgot to send us any bumf on the
SU-V707 so we can only tell you
about SU-V505!

The SU-V505 incorporates a
number of special features. The
Computer Drive New Class A
system is designed to eliminate

transient crossover distortion:
sensors feed information on
signal level and transistor

temperature to a microprocessor
which then calculates the op-
timum bias. To combat elec-
tromagnetically induced distor-
tion, all the high current circuitry
is placed in what Technics call a
concentrated power block, effec-
tively isolated from the rest of the
amplifier. Other features claimed
for the amplifier include the use
of linear feedback (no, we don’t
know what it is either) as opposed
to mere negative feedback and a
computer controlled protection
system. Output is 2 x 60 W into
4 or 8ohms, both channels
driven, with distortion at no more
than 0.004% (still rather worse
than our own NDFLamp . . ).
Available in either black or
silver finish, the SU-V505 sells for
£177.95 and is available through
Technics’ nationwide dealer net-
work. National Panasonic (UK)
Ltd, 300-318 Bath Road, Slough,
Berkshire, tel Slough 34522.

Superbrush

he Superbrush is a compact

tool which will clean and
polish a variety of surfaces in-
cluding, but not limited to,
metallic materials. Applications
include PCB track cleaning,
switch and battery contact clean-
ing, rust removal, etc.

The brush length is controlled
by a knurled cap to give a clean-
ing action ranging from fine

emery cloth to coarse sandpaper.
Twist the cap to expose a long
brush length for a fine abrasive
action, retract the brush until the
bristles just protrude for a coarse
action.

Recommended retail price of
the Superbrush is £2.29 and in-
quiries are welcomed from stores
and distributors as well as end
users. Eraser International Ltd,
Portway Industrial Estate, An-
dover, Hants. SP10 3LU.

Desk-Top
Cases

new, lightweight case in-
tended primarily for desk-top

applications is now available
from West Hyde.
Attractively  styled with

smooth contours, the Empress
case is manufactured from 2mm
aluminium and has a black and
natural anodised finish. It has a
sloping top surface at the front

ETI OCTOBER 1983

which places switches, knobs and
meters at an ideal angle. The four
sizes available all have a common
profile, so that two or more can
be placed side by side on a
worktop to form attractive
‘suites’.

The Empress case comes com-
plete with self-adhesive feet and
is available ex-stock from West
Hyde Developments Ltd., Unit 9
Park Street Industrial Estate,
Aylesbury, Bucks HP20 1ET, tel
0296 20441.




COMTECH ELECTRONICS

TOR THYRISTORS CMOS EPUIC s VOL TAGE
8C1078 12p | BC546  10p| BF195 12p | MPSAS55 20p | 7N2907A 2 o0 o 1 4000 Mp | 40162 52p | 6800  395p | KAlEERARARRMAN
BC108C 12| BC5468 10p| BF196 125 | MPSASS 20p | anages 23 C1oep  aan | 4001 14p | 40183 Positive
8C 109C 8C6478 9p | BF 197 12p [ MPSAB3 22p | 2N3054 56p | G 1aam 4002 14p | 4501 16p | 6808  520p | 100mA
8C113/4 BC6488 9p | BF198 10p | MPSAG4 22p | 2N3055 50p | MeR 101 4006 50p | 4502 55p | 6810  250p | 78L05  30p
8C115/6 BC548C 9| BF 199 12p | MPSA92 24p | IN3055H 75p | MCR 193 4007 16p | 4503 34p [ 6820  250p | 78L12  30p
8C 119 BC549C 9p | BF200 40p | MPSAY3 24p | 3N3440 58p | 1 28000 4008 50p | 4504 98p | 6821  190p | 78L15  30p
BC 139 8C550C 10p | BF 224 15p | TIP29A 30p | 2N3441 120p T 2800M 4011 14p | 4506 70p | 6840 595p | 78L18 45p
8C140 28p} BC556 10p | BF244C 22p | TIP29B 33p | 2N3442 120p | 2N4443 4012 150 | 4508 145p | 6850 180p | 78L24  asp
BC141 29p | 8CS56B 10p | BF2¢5 25p | TIP29C  33p IN42a2 4013 24p | 4510 50p | 6852 360p | 1A TO220
BC142 27p | BC5578 9p| BF256C 320, TIP30A 30p | 2N3702 10p | SNs060 4014 54p | 4511 52p | 6380  140p | 7805 36p
8C143 27p | BC557C 9p | BF256LC 36p | TIP30B 33p | 2N3703  10p | Snooet 4015 a6p | 4512 48p | 6885  130p | 7808 55p
BC160 30p | BC5588 9p | BF 257 32p | TIP30C 36 | 2N3704 10p | Snooes 4016 24p | 4513 o8p | 6889  140p | 7812 36p
8C161 32p | BCS58C 9p | BF258 32p | TIP31A 33p | 2N3705 10p | 3nsoes 4017 42p | 4514  110p | 68000 POA 7815 36
BC169C 10p | BC559C 9p| BF250 350 | TIP318 35p | 2N3706 10p | Tl 4018 a7p | 4516 55p | 8T26A 140p | 7818 36p
BC1718 9 | BCS60C 10p | BF336 36 | TIP3IIC 37p [ 2N3707 10p [~ I5ACS o 4019 30p | 4517  180p | 8728 120p | 7824 20p
BC172C 9 | BC637  20p | BF337 3%p | TIP32A 33p [ 2N3708 10p [ 200, 2B | 4020 a6p | 4518 52p | 8795  140p | 5A TO3
BC173C 9p | BC638 20p | BF338 40p | TIP328 35p | 2N3771 170p 4021 a2p | 4520 §6p | 8797  140p | 78H05 s540p

BC1778 17p | BC639 22 | BF 457 32p | TIP32C 37p | 2N3772 170p | $2200 ;g: 4022 46p | 4522  65p | 8T9B  140p | Negative
BC178C 17p | BC640 22p | BF458 32p | TIP33A 55p | 2N3773 190p C236° 9op 4023 14p | 4526 64p | 8080A 400p | 100 mA
BC179 18p | BCY70 18p | BF459 37p | TIP34A 60p | 2N3819 20p 4024 38p | 4528 56p | 8085A 500p | 79L05 S50p

BC182 9 | BCY71 18p| BF494 12p | TIP41A 46p | 2N3823 s50p g%ﬁgg ‘§°° 4025 14p | 4529 72p | 8156C 600p | 70012  S50p
BC1828 9p | BCY72 17p | BFS95 16p | TIP4IC 60p | 2N3866 95p | 2460 ”g: 4026 84p | 4530 92p | 8212C  198p | 79015  s0p
BC1838 9p | BD115 50p [ BF596 20p | TIP42A 46p | 2N3903  10p BR100 300 | 4927 29p | 4531 70p gg;ﬁg ;4285: 1A T0220

e Elmm ok i B w i s 28 Bl &
8C 184C 9= 8D133 70p | BFX84 28p | TIP115 4Sp gxg% }8: T'F'ERS 4030 18p | 4544 120p ggg;ﬁg ;ggn 7908 65p
o f|eDiE | S b TEEY M o mmwor A RR B B% e RGeS
8 Elid BB R\ om A RN Z|E B B OU0iEF e S
BC2143 9p | 80139 35p | BFYS! 22 | TIP12y 708 | V4058 100 | wos 28y | 4043 - a4p | 455 485 | TMS0980AEZ2 | Lameank 120p
BC214C  9p | BD140 3% | BFYS2 225 | TIP29%5 700 Nd00 1% | wos  32p | 4043  44p | 4557  160p | TMS998INEZS | (mM317K 250p
BC237  7p | BD203 70p | BSYSSA 23p | TIP3055 70p | snaces 104 | 3A/50V.  40n | 4046 550 | 4558  110p | TMS90INS90p | Lm317T “e8p

8C 238 9p | BD204 70p | BU205 140p | TIS44 20p 3A/100v 42p | 4048 30p | 4559 390p | TMSIO02N550p | (M337T 180p
8C239  @p | BD205 70p | BU206 150p | TIS90  24p | 2n4062 0P | 3a/200v 44p | 4049 250 | 4560  170p | 2B0A amSBOR | (m35OT 398p
8C251 9p | BD206 70p | BU208 140p | TiS92  20p | 2N4400  15p | 3a/400v asp | 4050 25p | 4566  120p | Z80A P10500p | (M 723CN 35p
8C300 40p | BD239A 40p | MJ2500 230p | 2N1613 30p | 2N4401  15p | ga/sov  75p | 4051 52p | 4568  270p | ZSOADMAE16 | 78HO5  540p
8C301 35p | BD239C 50p | MJ2501 248p | 2N1711  30p | 24402 150 | gas100v gop | 4052 52p | 4569  140p | 21014A 3509

BC302 35p | BD24DA 42p | MJ2955 ©90p | 2N1893 30p | 2N4403 18P | 5A/200v 88p | 4053 5ap | 4572 azp | 21144 1200 | ORI
8C303 35p | BD240C 50p | MJ3000 210p | 2N2218 24p gx;g‘f 250 | 6A/a00v 94p | 4066 28p | 4573 198p | 214770056000 | TIL32  sBp
BC304 35p | BD241A 42p | MJ3001 2250 | 2N2218A 25p P | 25A/100v185p | 4068 15p | 4574 198p | 21474505700p | TIL38  40p

2N5457  28p

B8C307 10p | BD241C 54p | MJE340 48p | 2N2219 24p 25A/200v198p | 4069 15p | 4575  198p | 2716  400p | TIL78  S0p
BC308 10p | BD242A 42p [ MIE350 70p | IN2219a 25p | ZNZA58 270 | 25miac0vazop | 4070 16p | 4580  280p | 4164.150nS£10 | TIL 100 100
BC309 10p [ BD242C 54p | MIE370 80p | 2N2221A 20p | SnSago 38p 4071 15p | 4584 38p | 4016-200nS £7 | TIL111 85p
8C327  12p | 8D243A 55p [ MUE371 84p | 2N2222  18p | onggsg  1gp | 3mmred  7p | 4072 159 | 4585 74p | 5101LC 340p | 2N5777 S0p
8C328  12p | BD243C 68p [ MJE520 60p | 2N2222A 20p | SNoge1  20p | Smmred  7p | 4073 150 | 4599  178p | 5101LC-1395p | aN25  83p
BC337 12p | BD244A 64p | MIES21 68p | 2N2368 23 | JNgp27 235 | 3mmgreen10p | 4074 15p - 4an28 70p
BC338 12 | 8D244C 78 | MJE 2955 80p | IN2369A 16p | Jnggss a5 | Smm aeenidp | 4075 15p aN33  128p
8C413C 10p | BF180 30p | MJE 3055 68p | 2N2484 24p 3mmyetlowl0p- | 4077 15p | "8pn 7p 28pin 16p | 4N35  150p
BC414C 10p | BF 181 30p | MPSAOS 20p | 2N2646 48p _m_ SmmyellowlOp | 4078 150 | 14pin  8p 40pin 20p | 4N37  100p
BC415C 10p | BF 182 30p [ MPSAQ6 20p | 2N2904 22p chips 3p | 4081 159 | 16pin 9p SPECIALOFFERS | BPX38 390p
BC416C 10p | 8F 183  30p [ MPSA12 22p | 2N2904A 23p | 400 mW rectanguar 4082 150 | 18pin 11p 25x22pin 270p | BPX43 340p
BC477 250 | BF 184 30p | MPSA13 22p | 2N2905 23p | 2v7-36V  6p | Red 10p | 4093 320 | 20pin 14p 25x28pin 340p | TIL221 20p
BC478 23p | BF 185  30p | MPSA42 23p | 2N2908A 22p | 1.3 W Green 14p | 4098 78 | 22pin 14p 10x40pin 185p | (high output

8C479 24p | BF 194 12p | MPSA43 23p | 2N2907 23p | 4V751V 120 | Yeliow 14p | 40161 62p | 24pin 16p 25x 40pin 440p | clear red}

CAPACITORS DIODES RESISTORS HARDWARE each

4xTO3 mounting kits 20p 64 mm Loudspeakers 8R 70p

CA3046 72p| LM565 100p| SAA5041 £25 | Electrolytic AA119 9 |, ing ki i
CA 3065 190p | LM 567 150p | SAAS050 £10 | radial/axial.  Tontalumbead, | BAX 13 5p | /% Watt Carbon | 27006 mownting ks 200, BT 78p each 300, rating.
CA3080 72p| LM709 35p| SAA5052 £10 BAX 16 6P | cories 4.7 R- 10xT0220 bushes/washers 22p 4xHP7 battery holder 22p
CA 30856 56p ,Lm 710 70p| SL490 300p Value/ V price| Value/ V price 0A47 % | 2M2 1p each. 5 xTO3P bushes/washers 14p 6xHP7 battery holder 32p
CA 3089 170p | LM 711 60p | SN76115 98p 047 25 S6p| 01uF35 12, 0A 90 70 | % Watt Carbon | 20mm panel fuseholder 32p 20mm chassis fuseholder 7p
CA 3090AQ LM733  75p| SN76660 90p 047 63 6p 0'22‘“ 3 12’ 0A91 70 | fiim 5% E12 4mm plugs 12p. 4mm sockets 20p. 4mm insulated ter-
300p | LM741  1p| Lo, 000 700 | 1.F 63° 6p 033 33 12’ OAg5 80 | ories 1R-10M | minals 30p. 3.5mm jack socket 15p. 3.5mm jack plug 15p
CA3130E 95p | LM747  S0p TBA5200200p | 22 16 5p| 94y 39 12’ 0A200  7p | 55 ca0 Phono sackets 15p. Switches: miniature toggle, SPST 60p,
CA3140E 44p | LM748  35p | o, o0) 240p | 22 63* 6p| 058 35 12p 0A202  8p [ 3\t Metal- | SPDT 68p, DPDT 78p each. Miniature push buttons: 1A/
CA3160E100p | LM 1458 36p | 10050500 | 35 98 ep YOF 38 20| 1544 6p | (i 19 E24 250V push to make 16p. push to break 23p. Midget rotary
CA3161E140p | LM3900 47p| g, coc 1000 | 47 63° ep 25“”5 16: 18921 9P | eries 10R-1M | switches, pcb terminals 2P6W, 4P3W, 3P4W 39p each.
CAS20AE | MC1455 16p | TBAS0D 708 | 104F 10 Sp| 3340 6o e 3 |.ap cacn. Siide switch 1A/250V DPDT (22x 12 x 8 mm) 16p.

Mo 1458 38p | TBABI0ASBSp | 10F 16 8p| 47 uF25 bl BRAND NEW COMPONENT PACKS

20p

CA 3260E 100p | MC 14% 706 | TBABIOS 95p | 10uF 25* Bp| 6:8uF25 200 INa14g a5 | One valueonly.
Rit ) |MEsit | 1INE, T B ) i b k) Bl | Gimscas s e e s

MC3401 68p | TBA920 195p | 22,F 25 6p| 22uF 16 35p IN4003 4: 2.5 Watt wire- | CP102 20 8C183/8C213 transistors, 10 of each . . 120p
LF347 160p | MC3403 65p | TBA950 210p | 22 4F 63° 9p| 33 uF 16 80p 1N4004 5p wound OR22- CP103 20 BC184/BC214 transistors, 10 of each . . 130p
LF 351 45p | NES29 220p | TCA270 120p [ 4704F 10 7p| 33uF 10 36p 1N4005 5p 10 ohms E12 CP104 20 8C549C/8C559C transistors, 10 of each  130p
LF353  80p [ NES31 160p | TCAS00 250p | 47#F 25 8m| 47uF 10 60p| 1nanos  6p | Series2Bpeach. | CP105 20 8C550C/BCE6OC transistors, 10 of each  160p
LF355 85 | NE532 56p| TCAS40 180p | 47uF 63 12p| 684F 10 8O0p| yn4a007  6p | Presets: mini- | CP106 100 IN914 switching diodes, 75.100V/75mA 240p
LF356 88p { NES44 200p TDA1022550p 100 10* 6p} B80uF 6.3 60p | ynE401 11: ature horizon- | CP107 100 1N916 switching diodes, 75/100V/75mA 280p
LF357 1100 | NESSO 160p TDA1024130p 100 16 8p| 100uF6.3 70p | 1NE402 12p | tal & vertical CP108 100 1N4 148 switching diodes,75-100V/75mA 160p

NE555 1 100 25 10p| 100uF3 38p 8p each 100R- | CP109 500 1N4148 switching diodes,75-100V/75mA 680p
M301A 26 | NESSS 18P Toaa003 100 | 100 83 180 150463 908 | INSsos 13h | SOOK. CP11030 1N4002 1A/400V rectifiers. . . . . . . . 100p
LM307  S4p | \Esss 17 220 10 8p Multitum cer- | CP111 10 MC1458 Dual op amps (741 type) . . . . 320p
LM311  60p 85 Op | TDA2004295¢ 1N5405 14p . t

NE 565 410p | TDA2005M 220 16 10p 1NB406  14p | Met trimmers CP112 100 400mW zeners, 4 of each 2V71t0 33V 450p
LmM318 120 | (E 228 S0P 385p | 220 25" Mp | Coramic Plate | {NSgoy 155 | 1OOR-500K CP113 100 1.3W zeners, 4 of each 4V7 t0 51V . . 850p
LM324  40p NES67 11 220 63 24p| g3/100 Vv 80p each. CP114 4 LF351 JFET op amps, Lownoise . . . . . 170p,
LM339 46 %6 00 | TDA2006240p 1N5408  16p | & :

P | nes70 3509 TDA2020250p | 47C 10 18P} 18pF 104N7 | ga/100v 26p | Single tum CP1154 LF353 JFET op amps, dual iow noise . . 300p

LM348 60p NE571 320p TDA2030220p 470 25 20p| 5p. 6A/200v 28p | cermets. 3/8" CP117 50 mixed LED's 3mm/5mm/rect/
LM 358 2:01 NE644 380p | TpA2040450p | 1000 10 18p| 6A/400v 30p | sauare, side red/greenfyeflow. . .. .. .. ... ..... 400p
0 e oBo | NE645 270p | ToA0sam | 1000 25 28p| Polvstyrene 5% and top adjust- | CP119 100 1N4002 1A/100V rectifiers . . . . . . | 270p
i So0;E800 ¢ : 2200 10 32p| 63V:i10pF 10 ing 100R to | CP120 10 C106D 400V/4A thyristors . . . . . . . . 250p
LM 381 140p | RC4558 Sgosv 30p | 5200 25° 4sp| 1 NF 9P each. _m_ IM 26peach. | CP121 10 NES56 dual timer IC’s. . . . . . . .. .. 400p
LM381 120p SAA10274 Pl TL061  40p In2to 10nF Poten- CP124 100 mixed electrolytic capacitors
LM384 125p [ SAA1056495p | 1 0dy  gop 12p each. tiometers: 1063V/1-10000F . . .. ... .......

LM386 68p | SAA5000350p | 1 064 120p | ° axials only

LM387 135p | SAA5010580p available these | Polyester C352 | TO5 push on Single gang CP1255 LM317T 1A/T0220 variable regulators . .
70p

series 250 V 6mm (80°C/W) | 1K to 1M

Lmzeg 20 SAAsozoez% ULN2001 85p vanqlesl;lmdial L | Be e 16p each, 32p each. SPECIAL BULK PURCHASE
A SARS030 £19] Urn2003 B | availableonall | ) 0,033, | 12mm(66-C) | Single gang C106D 400V 4A Thyristor 28p each. 10 for 250p. 25 for
LM556  45p | SAA5040 £18| ULN2004 85p | of above. h DPST
0.04‘73 6p. %?)P;f:t‘ém ;\'{‘nch 68p 475p. 100 for £20. 300 for £54. 85,(,70 for £85. 1000 off POA,

] 0.068,0.1 8p LM317T 1A/Adj. Regulator 98p each. 10 for 880p. 25
'ORDERING INFORMATION: Please add 40p P&P to all | 0.15,0.22 10p | 30peach. ach, a0 for £21, 100 for £74. 300 for £204. 500 for £320. 1000
orders under £6, then VAT to total order. Cheques or | 0:33.047 12p | TO3 10C/W uat gang P | off POA. 1N4148 switching diodes 3p each. 100 for 160p.

E i 06818p. 14 | 110peach. €ach. | 500 for £6.80. 1000 for £12.50. Larger quantities please
postal orders made payable to Comtech Electronics. | 55 TO0126/220 enquire. IN914 switching diodes 3p each, 100 for 240p
Off;c{al orders weicome, trade please enquire. All items 18'C/W 25p. 500 for £11.00, 1000 for £18, Larger q'uanmm mem’
held in stock despatched same day. LARGE SAE brings | Disc Ceramic: | Al in matt enquire. Generous guantity discounts available on mosi
full list. Data sheets 10p each. 10N dp black finish. lines.

COMVMITECH 205 STURDEE ROAD *SAME DAY DESPATCH*

LE2 9FY
ELECTRONICS .onone (0533 779578 ¥ COMPETITIVE & RELIABLE %
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Fibre-Optic
Lasers

wo new CW-operated injec-

tion laser modules and a new
series of long wavelength tran-
simpedance preamplifier
photodiode modules have been
announced by RCA, designed
specifically for fibre-optic com-
munications systems.

The C86041E (pictured below)
is a gallium-aluminium-arsenide
CW laser module with an output
wavelengthy of 820 nanometers
which is v*ll-matched with the
wavelength'» of silicon

photodiodes. The C86042E is an
indium-gallium-arsenide-phos-

phide CW laser module with an
output
nanometers

1300
well-

wavelength  of
which s

matched with the wavelength of
InGaAs/InP photodiodes. Both
types are constructed with a 0.5
meter length of fibre-optic cable
internally coupled to the emitting
region of the laser chip and are
supplied in a special dual-in-line
package for simple mounting and
good thermal dissipation. The
package also contains a
photodiode which monitors the
laser output, and which may be
used in a negative feedback cir-
cuit to stabilise the output of the
laser. An RTD temperature detec-
tor is provided for high duty-cycle
pulsed operation at case
temperatures up to 70°C.

The C30986E Series are high
speed InGaAsP (p-i-n)
photodiodes with a hybrid
preamplifier supplied in a 14-pin
dual-in-line package. A glass win-

dow provides optical access to
the photodiode and a 50 um
graded index fibre pigtail is in-
cluded. This device provides high
responsivity between 900 and
1700 nanometers and is optimis-
ed for the detection of 1300 and
1550 nm sources.

Additional information may
be obtained from RCA Electro-
Optics and Devices, Lincoln Way,
Windmill Road, Sunbury-on-
Thames, Middx. TW16 7HW, tel
09327 85511.

Motor Speed
Controller

Ferranti Electronics has recently
introduced the ZN411E which,
with a minimum of external com-
ponents, provides precise speed
control for electric motors.
Originally designed for use in
a professional power drill made
by a well known UK power tool
manufacturer, the ZN411 will
operate from the AC mains or a
suitable DC supply and has an
on-chip shunt regulator. The cir-
cuit has a power down reset

o eig

facility and a ‘soft start’ capability
whereby the speed builds up
smoothly to the set speed. It pro-
duces negative triac firing pulses
and has a triac retrigger facility. A
reversing input on the chip will
stop the motor, which then goes
through the soft start to reach the
speed set for the reverse direc-
tion.

The device is available in an
18 lead plastic Dual in Line
package. Details from Ferranti
Electronics Limited, Fields New
Road, Chadderton, Oldham, Lan-
cashire, OL9 8NP, tel 061-624
0515.

&
-

New Op-Amps

B urr-Brown International have
introduced two new opera-
tional amplifiers — a high power
hybrid and a low bias current
monolithic device with a JFET in-
put.

The OPA501 is rated for con-
tinuous 80 W operation and will
withstand peaks of at least 200 W
without damage. It can deliver
10 amps peak into a 2 ohm load,
4 amps continuously into 5 ohms,
and has output current limiting to
protect both the amplifier and the
load in the event of excessive
drive or a fault occurring. Unity
gain bandwidth is 1 MHz and the
full power bandwidth is typically
16 kHz. Common mode input im-
pedance is 250 M ohms and dif-

ferential configuration input im-

pedance is 10 M ohm.

The device is housed in an
eight pin TO-3 package, the outer
can being electrically isolated in
order to simplify heat sinking
(why aren’t more power
devices?). The OPA501 is design-
ed to operate on supplies from
+ 10V to + 36V, and is very
tolerant of supply voltage varia-
tions. Suggested applications in-
clude servo amplifiers, actuator
controls and audio amplifiers.

The OPA100 JFET monolithic
operational amplifier has a bias
current of less than 0.5 pA at
room temperature and less than
1pA at 75°C but does not
sacrifice performance in other
areas to achieve this. Maximum
offset voltage is 250 uV, offset
voltage drift is 5 uV/°C max-
imum, and input impedance is
1012 ohms. All specifications are
guaranteed over the temperature
range —25°C to +85°C.

Supplied in an eight-pin
TO-99 package, the OPA100 uses
the standard 741 type pin connec-
tions. Suggested applications in-
clude current-to-voltage conver-
tors, precision sample and hold
amplifiers, and voltage amplifica~
tion in high impedance circuits
using biological probes, pH elec-
trodes, etc. Burr-Brown Interna-
tional Ltd, Cassiobury House,
11-19 Station Road, Watford,
Herts WD1 1EA.

Small Memory

ANG Laboratories Inc, has
introduced a low-cost high-
density dynamic random access
memory module. Called SIMM
(single in-line memory module)
the module more than
quadruples the density of the
memory that can be positioned
within a specified printed circuit
board area, using industry-
standard mounting practices.
Measuring only .75 x 3.00 in-
ches, the WANG SIMM integrates
nine separate 64K DRAMs and
related decoupling chip
capacitors into 64K bytes of
memory with parity (error detec-
tion). Suitable for either direct
mounting or socketing on a PCB,
the module offers the potential
for clustering as much as one full
megabyte of memory within a
three-by-four-inch area of the
PCB. WANG say that the SIMM
could significantly lessen the
need for.256K technology, since it
is denser than 256K and is
available now. WANG UK, 661
London Road, Isleworth, Mid-
dlesex TW7 4EH, tel 01-560 4151.

New CCDs
From Plessey

lessey have ‘introduced four

new CCD arrays: the
MS1002-1 and 2 850 bit registers,
and the MS$1003-1 and 3 910 bit
registers. All these devices are in-
tended for video line storage, an
application to which CCDs seem
to be well suited.

The MS$1002-1 is for analogue
storage with interrupted clocks;
the MS1002-3 is for delay-line
operation with a continuous
clock. Both have a video band-
width of over 5 MHz with a clock
frequency of 13.3 MHz, three
times the PAL sub-carrier fre-
quency.

The MS1003-1 and 3 are
similar, but are intended for use
with a 14.3 MHz clock, four
times the NTSC colour sub-carrier
frequency.

The advent of satellite TV, if it
ever does happen, will increase
the damand for storage facilities
within receivers; ‘as regular
readers may recall, the C-MAC
system chosen for UK transmis-
sions involves a large degree of
time-multiplexing of the TV
signal, as opposed to frequency
multiplexing  which is the
predominant form used at the
moment. Plessey Semiconduc-
tors, Cheney Manor, Swindon,
Wilts SM2 1QW, tel 0793 36251.
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-
Standard
features -

High speed 24K byte extended basic interpreter
Powerful TMS9995 16 bit microcprocessor
48 bit floating point gives 11 digit accuracy
High resolution (256 x 192) colour graphics

Screen memory does not use up user memory
space

16 colours available on the screen together in
graphic mode

Fast line drawing and point plotting basic
commands

High speed colour shape manipulation from
basic

Full textual error messages
String and Array size limited onlyby memory size
Real time clock included in basic

Interval timing with 10mS resolution via TIC !
function

Named load and save of basic or machine code
programs

Auto-run available for any program
Powerful machine code monitor

Assembler and Disassembler included as
standard

Auto line numbering facility

Full renumber command

Simple but powerful line editor

Buffered i/o allows you to continue executing
the program while still printing

Flexible CALL statement allows linkage to
machine code routines with up to 12 parameters
Basic programs may contain spaces between
key words to make programs readable without
using more memory

Over 34K bytes available for basic programs
Extended basic includes IF-THEN-ELSE
Supports up to 16 output devices:

Screen and cassette interfaces included as
standard

@ Supports bit manipulation of variables from
basic
@ Error trapping to a basic routine included
@ Basic supports Hexadecimal numbers
c . Separate 16K video RAM for graphics
18

BUILD YOUR OWN

XK (& A
16 bit, 64 RAM
colour computer

With this powerful machine (featured in Electronics Today
International as a constructional project) you have access to
highly advanced systems and software developed specially by
MPE Ltd for the CORTEX. For business, education, R & D - or
simply increasing your knowledge and understanding of

computers — it beats comparably priced off-the-shelf machines
hands down! 1
STATEMENTS PRINT TIME  RENUM MAG MWD L0 INT POS

s 7 SAVE GRAPH TON COMMANDS o | s
EL E ? MOD
ON : LOAD  TEXT = DM COMMANDS # pyncrigns SOR MOD
GOTO TUNIT MOTOR PLOT  LET gz © FNAFNZ 78 KEY
GOSUB BAUD  ESCAPE UNPLOT DEF oGNT 5 ABS SGN OPERATORS
POP CALL  NOESC COLOUR NEW mMoN % ADR BT oR
REM DATA ~ RANDOM CHAR  END peanrenc s ASC CRB R
FOR READ ENTER SPRITE BIT ATN cre LOR
NEXT RESTOR LIST _ SHAPE crs IO SIN MEM SO
ERROR RETURN PURGE SPUT  CRF TAB , Cos MWD NOT
INPUT STOP NUMBER SGET  MEM ?TEF’ EA‘Z LEN \NOT

Self assembly kit |

£295

Ready built £395

All prices exclusive of
VAT. Carriage paid.

Optional extras

RS232C interface kit £9.20 Ready built
Floppy disc interface £65.50 CORTEX B - Basic machine
Pair of 5% disc drives £300.00 + RS232C £410.00

Hardware kit & connectors £49.50 CORTEXC - asabove + disc drives £895.00
Full assembly instructions and 216 page user’s manual.

POWERTRAN cybernetigs

Portway Industrial Estate, Andover SP10 3ET . Tel: 0264 64455

—----------------

To POWERTRAN CYBERNETICS, Portway Industrial Estate,
Andover, Hants SP10 3NM.

Please send me

-1 enclose cheque for

Access/
Barclaycard
A/C No.

lIIIIIIIIIIIII'IIIII'II

Name
Address

l
i
i
or charge to: i
i
i
i

Tel.
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Competition

Regisbrook of Reading have
challenged the electronics
world to a test of imagination
with an astonishing new device —
the problem is that they can’t
think of any use for it!

The device is a highly effective
portable humidity sensor — so
sensitive that it will react to the
moisture in exhaled breath at a
distance of two feet. It is battery
powered and pocket sized, with
an adjustable mounting bracket
and no on/off switch. The unit
features a sensing grid of in-
terleaved gold filaments on a
ceramic substrate, a robust
plastic case, and hermetically
sealed electronics for long term
stability. It has an integral alarm

bleeper which cannot be /trig-
gered by short circuiting the gold
grid and which stops when the
sensing grid is wiped dry.

A grand prize of a magnum of
champagne, and ten second
prizes of the actual moisture sen-
sors are offered by Regisbrook for
the best suggestions (serious or
imaginative) of what to do with
the things. Ever anxious to be of
service (and to assist in the
disposal of alcoholic beverages)
ETI would like to suggest that a
few samples be sent to Conser-
vative Central Office for use in
the selection of suitably ‘dry’
parliamentary candidates.
Readers with better suggestions
should contact Regisbrook Ltd.,
Studio House, 215 Kings Road,
Reading, Berks.

ImprOve‘ Your
Knowledge
Here

alling all would-be hams!
Bradford & llkiey Community
College are running a 1 year
course in preparation for the

Radio Amateurs Examination.
Enrolment starts on  6th
September. Those interested

should contact P. Nurse, Course
Tutor, Bradford & Hkley Com-
munity College, Great Horton
Road, Bradford, West Yorkshire
BD7 1AY.

For those unable to get to
Bradford, Frank Fear is running
a similar course at Barr Beacon
Comprehensive School, near the
M5/M6 junction. Enrolment is on
22nd September and there’s even
a special 10 week crash course for
those with basic electrical
knowledge. Further details,
telephone Aldridge 52706.

If amateur radio isn’t your
scene why not try Information

Technology? Thames Polytech-
nic’'s new four year honours
degree course starts in Qctober
and includes a year’s industrial
experience. Details from the
Academic  Registrar, Thames
Polytechnic, Wellington Street,
Woolwich, London SE18 6PF.

Salford University are running
a series of one and two day
courses on various aspects of the
CBM/PET microcomputer. The
first course starts on 13th
September and the complete
series will be repeated in three
months time. For details,
telephone 061-736 5843, exten-
sion 248.

Would-be movie directors
should take their megaphones
and folding chairs down to Pic-
cadilly where JVC are holding two
and three day courses in video
production. The courses, which
cater for both beginners and the
more advanced, are repeated
twice monthly. Dates, etc from
Phil Compton or Mike Whyman
at the JVC Video Information
Centre, 82 Piccadilly, London
W1, or telephone 01-491 3775.

Shorts

® Not one but two catalogues
from Ambit! One is aimed at in-
dustrial and commercial users
and comes free on request; the
other is for lesser mortals and
costs 80p from your friendly local
newsagent. Ambit International,
200 North Service Road, Brent-
wood, Essex CM14 4SG.

©® Concerned Technology, an ex-
hibition of microprocessor based
aids for the disabled and those
with special needs, begins its
twenty-nine stop tour in Hastings
on September 8th. Details from
Nancy Shawcross or Sue Hard-
wick on 01-789 4055/6.

@ Silicon Vvalley, eat your heart
out! The London borough of Isl-
ington is so proud of its local
micro-electronics industries that
it has made a film about them.
“Silicon Green’’ runs for thirty
minutes and is available to
schools, business promotions,
etc. Contact Jane Smith, 01-226
1234, ext. 268.

© NAHBO, the National Associa-
tion of Hospital Broadcasting
Organisations, is holding its
autumn conference at the Lad-
broke Mercury Hotel, Watford,
on 14th/16th October. Exhibitors
and individuals interested in
Hospital Radio are welcome.
NAHBO, 56 Fleet Road, Benfleet,
Essex SS7 5)N.
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@ Sinclair Research are offering a
ZX81, a 16K RAM pack, and a
software cassette all for £45.

Available for a two month trial

period, the ‘starter pack’ will save
you £30 on current prices and is
on sale at Boots, John Menzies,
and other Sinclair stockists, How
long will it be before they start
giving away computers with
packets of breakfast cereal?

®The Intron IFG 422 is a 0.1 Hz
to 2 MHz function generator of-
fering sine, square, triangle,
ramp, and pulse waveforms. It
has 50 ohm and TTL outputs, is
light and compact, and costs £195
from House of Instruments, Clif-
ton Chambers, 62 High Street,
Saffron Walden, Essex CB10 1EE,
tel 0799 24922,

@ Cable Check FC is a bench top
go/no-go tester for insulation
displacement type ribbon cables.
It can test all cable/connector
combinations up to 37 ways for
both continuity and shorts. Cable
Check Systems, Sanderson Cen-
tre, Lees Lane, Gosport, Hants,
tel 07017 28396.

® The South Coast Hi-Fi Show
will be taking its bucket and
spade and an awful lot of audio

.goodies down to Brighton on the

11th, 12th and 13th November.
Venue is the Royal Albion Hotel,
Old Steine, and details are
available from Tim Purcell, 137
Marina, St. Leonards-on-Sea, East
Sussex TN38 OBT, tel 0424
715133.

® Market Logic’s new Macrobyte
printer buffer stores computer
data output until the printer is
ready for it, allowing the com-
puter to carry on at its own
speed. Designed to work with a
Centronics interface, the
Macrobyte comes in 16 k, 32k
and 64 k versions and prices start
at £99.95. Tel 0432-70 456.

® Alcon Instruments claim their
new pocket sized direct reading
capacitance meter is as good as
most bench-mounted bridges.
The CP570 has five ranges from
0-50 pF up to 0-0.5 uF, a three
inch meter scale, a basic accuracy
of + 3% and costs £51.06 com-
plete with leads and case. Alcon
Instruments Ltd, 19 Mulberry
Walk, London SW3, tel 01-352
1897.

® Advanced Micro Devices now
have available a 256 K EPROM
which has an access time of only
170 nS. The Am27256 is organis-
ed as 32 K x 8 bits, requires a
single 5 V supply, has TTL com-
patible inputs and outputs and
uses the standard 28 pin con-
figuration. Advanced  Micro
Devices (UK) Ltd, AMD House,
Goldsworth Road, Woking, Sur-
rey GU21 1JT, tel 04862 22121.

® For those whose penchant is
listening to Stockhausen in the
sauna, Fuji have introduced a
high temperature cassette tape.
The GT-1 will withstand 110°C
(230°F) without damage to either
shell or tape and is intended for
use in cars. Bell & Howell, Alper-

ton House, Bridgewater Road,
Wembley, Middlesex HAO 1EG,
01-902 8812.

® Just when you’d got all your
accessories colour coordinated,
Hanimex go and introduce their
LC751. Described as a high
fashion calculator, it is superslim
and has a glossy black lacquer
finish highlighted by gold keys
and trim. And when fashions
change, you can always use it to
work things out on! N

@ With one snap of their power-
ful jaws, 3M’s new TH212 and
TH213 will strip both solid and
stranded wires without damage
to the conductor. The TH212
covers wires from 0.2 mm to
0.9 mm and the TH213 covers
wires from 0.75 to 6 mm, both
types adjusting automatically to
all wire sizes within their range.
3M UK, 3M House, P.O. Box 1,
Bracknell, Berkshire RG12 1jU,
tel 0344 26726.

©® Roxburgh Suppressors Ltd
have introduced two mains filters
designed for direct mounting on-
to printed circuit boards. The
PC103 and PC105 are rated at 3
and 5 amps respectively and are
full encapsulated. Roxburgh Sup-
pressors Ltd, Eagle Road, Rye,
East Sussex, tel 07973 3725.

® An Apple a day has clearly
done wonders for the California
based computer company.
They’ve just produced the one
millionth Apple personal com-
puter and to celebrate are giving
an Apple le to every school in the
state.
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electrovize AUTO'EIECTRONIC PRODUCTS

pd KITS OR READY BUILT

TOTAL ENERGY DISCHARGE
ELECTRONIC IGNITION

TOTAL £NERGYT  DISCHRNGE

Sinctrovive

PROTECT
YOUR CAR
WITH AN
ELECTRONIZE
ELECTRONIC ALARM

1S
YOUR CAR
AS GOOD AS IT COULD BE ?

* Is it EASY TO START in the cold and the damp? Total Energy

Discharge will give the most powerful spark and maintain ful|
even with a near flat battery.

Is |t ECONOMICAL or does it ”go off’

much more output and m% 1
Has it PEAK PERF! (

'ging to bring the
harge eliminates contact

e contact condition doesn’ t affect the

. Larger plug gaps can be used, even wet or
badly fouled p ugs can be fired with this system.
TOTAL ENERGY DISCHARGE is a unique system and the most
powerful on the market - 3% times the power of inductive systems -
3% times the energy and 3 times the duration of ordinary capacitive
systems. These are the facts:
Performance at only 6 volts (max. supply 16 voits)
SPARKPOWER — 140W, SPARKENERGY —  36mJ
SPARK DURATION — 500pS STORED ENERGY — 135mJ
LOADED OUTPUT VOLTAGE

50pFload — 38kV, 50pF + 500k — 26kV

We challenge any manufacturer to publish better performance
figures. Before you buy any other make, ask for the facts, its
probably only an inductive system. But if an inductive system is
what you really want, we'll still give you a good deal.
All ELECTRONIZE electronic ignitions feature:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, STATIC TIMING LIGHT and DESIGNED IN
RELIABILITY (14 years experience and a 3 year guarantee).

IN KIT FORM it provides a top performance system at less than half
the price of comparable ready built units The kit includes: pre-drilled
fibreglass PCB, pre-wound and varnished ferrite transformer, high
quality 2uF discharge capacitor, case, easy to follow instructions,
solder and everything needed to build and fit to your car. Ali you
need is a soldering iron and a few basic tools:

2000 COMBINATIONS provided by an electronic key - a
miniature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
_keys or a four bit code).

60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

10 SECOND ENTRY DELAY allows owner to dis-arm the |
system, by inserting the key plug into a dashboard mounted
socket, before the alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re-
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

INSTANT ALARM OPERATION triggered by accessories or
bonnet/boot opening.

30 SECOND DELAY when system is armed allows owner to
lock doors etc.

DISABLES IGNITION SYSTEM when alarm is armed.

IN KIT FORM it provides a high level of protection at a really
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC's, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to follow instructions.

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES.

SUPPLIED COMPL WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

Don’t Wait Until Its too Late ~

Most NEW CARS already have electronic ignition. Update YOUR CAR

Fit one NOW!

fill in the coupon and send to:

ELECTRONIIE DESIGN Dept E - Magnus Rd - Wilnecote - Tamworth - B77 5BY - tel 0827 281000
D 1A 1 N N N D N N 000 N N N N AR NN S Y D ) (NN D N N S N N S R D A N N N A 0 NN R D O O A

TOTAL ENERGY DISCHARGE (6 or 12 volit negative earth)

£26:70 £19.95
£15:90 £14.95

Assembled ready to fit
D D.LY. parts kit

TWIN OUTPUT for cars and motor cycles with dual ignition

£3645 £29.95
£24-55 £22.95

Twin, Assembled ready to fit
D Twin, D.LY. parts kit

INDUCTIVE DISCHARGE (12 volt only}

[[] Assembled ready to fit £1546 £12.75

Prices Include VAT, P+P £1-00(UK)

CAR ALARM

[[] Assembled ready to fit £3795
[T] DAY parts kit £2495

| enclose cheque/postal order OR debit my Access/Visa card
[ ] N
mmm LLLULILUTLLLLEL L) ey

Name

Address




TYPEWRITER

INTERFACE

Daft, isn’t it? You can’t get a daisy-wheel printer for less than
about £400, but you can buy daisy-wheel typewriters containing
not just the printer, but a keyboard and some electronics for just
over £200. jJon Tyler shows us how you can interface one to

your micro.

he Silver Reed EX 42
typewriter is logically divided
into two parts. The keyboard

is controlled by its own 8049
microcontroller while the printing
mechanism is controlled by an 8039
with an EPROM containing the
software appropriate to printing the
required character set. Information
is passed between these devices
using a serial interface. It is possible
to interface to the machine via an
edge connector on the main PCB
but if it is to be used as an output
device only, a simpler interface may
be constructed which operates in
parallel with the existing keyboard.

The keyboard is arranged as a 8
x 8 array of keyswitches which are
positioned according to the normal
QWERTY convention. There are 25
connections made between the
keyboard and the electronics, these
taking the form of one 10-way and
one 15-way ribbon cable connector.
The maodification to the typewriter is
to disconnect these and reconnect
them through suitable plug-socket
pairs. In the prototype, these
connectors were made from a
40-way wire-wrap IC socket cut into
suitable lengths.

Construction

The prototype was constructed
in a plastic box measuring about 3"
by 4.5 by 1.5”. A 26-way ribbon
cable and matching connector was
used to connect to the typewriter
and a 12-way connector used to
connect to the micro-computer
parallel port. The ribbon cable was
connected to the typewriter using
the home-made adaptors shown in
Fig. 5. These were made by cutting
a 40-way wire wrap socket into 10

ETI OCTOBER 1983

PIN No. 18 19 20 21
X0 X1 X2 X3

Fig. 1 (above) Keyboard matrix with
pin connections.

Fig. 2 (right) How the typewriter scans
the input multiplex lines to the
keyboard.

and 15 way lengths which were
soldered to strips of Veroboard. The
ribbon cable was then soldered to
these adaptors, the 26th way being

left free and fitted with a solder tag.

The typewriter cover is removed
by unscrewing the two grub screws
at either end of the platen (roller)
using an Allen key. Remove the

22
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X3

x4

X5

xe

X7

)
e
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—HOW IT WORKS=

f 70—
E The microcomputer is programmed to
< | os o—m—3 sk2 put out an 8 bit ASCII coded character
w 3 via a parallel port. The codes used to
2 o— 8 denote the X and Y position of the
& 4 typewriter keys do not correspond to the
) e J ASCII codes, and upper and lower case
2 | o3 5 : character are selected by pressing the
H ‘shift’ key. Each character to be printed
§ p20——F& c1 by the microcomputer must therefore be
& . . translated into the required 3 bit X and 3
g | D1O——— bit Y code together with the one bit shift
=) 8 + code. This may be achieved either in the
L D0 O— = microcomputer software (see Fig. 6) or
18 GROUND alternatively by pr:gramming a suitable
ic2 EPROM. A listing of the required codes
- £ is given in Table 1.
o |, " The eight ‘X’ lines X0 to X7 are scan-
Vee” ned by the typewriter as shown in Fig. 2.
12 5 These lines are connected to IC1 in the
SK2 interface which encodes the 8 line signal
g . % into a 3 bit code. The three outputs AQ,
; % Al and A2 from this priority encoder
GROUND 2 23 form the logical inverse of the 3 bit col-
Vee Vee % ica E 22 umn number whiich corresponds to the
Vee P 2 ‘X’ line currently enabled. These three
t = bits are compared with the least signifi-
RV1 8 10 5 cant 3 bits of the output byte using IC3
100k R6 and IC4 which perform an exclusive-OR
+c1 10k ration. When a match occurs, pin 6
7 is o
IPELFRFER 5" ® ] pUAITS mocs tow and- iy used tn o
1 1 The pressing of a key is detected in
e i< 16 the typewriter by reading in the eight-bit
2 L“_ 15 value on the ‘Y’ lines and comparing this
R 12 with stta':le prhevious value.d\{Vhen Ya’ kfy is
—f—] ¢ pressed, the corresponding ‘ ine,
%‘ /:J" IR czzL e . 1 which is normally held at ‘1’ by a pull-
z s 0474 —iq— 12 up resistor, w;:l’ : made ’O’bv;vel:ien tke
Sa v (] 10 appropriate ’ ine is ena . The|
it g v 1208 iy o pa i< i typewriter saves the current ‘X’
g2 |0 £ ok 18 2 Lg— (column) code together with the ‘Y’
529  swose Vee NOTE: . . (row) code whenever a ‘Y’ line goes low.
gz | o e ——|g— To simulate this, a 3 line to 8 line
88 IC3 1S 741532 D18 gy decoder, IC2, is used. The select inputs
2 *MICROCOMPUTER Ve IC4 1S 7415148 A,B and C are connected to bits 3,4 and
g ol Tee s 5 of the output from the microcomputer
D18 ARE 1N914 parallel port.
The shift operation is invoked by

Fig. 3 Circuit diagram'for the interface.

BUYLINES

ressing the shift key, which is a normal-
y open switch separate from the scann-
ed keys. This switch operates the inter-
rupt line INT to the 8049 microcontroller
in the typewriter and is normally held

The only difficult item here is the wire-
wrap socket. We suggest you experiment
with any odd DIL wire-wraps you may
have around before splashing out on

the 26 way PCB plug and socket from
Ambit, the 2716 and other semiconduc-
tors are available from several of our
advertisers, and the PCB can be obtain-

low. In the interface it is connected to
bit 6 of the parallel output. There is a
similar arrangement to select the “alter-
nate character set’ which is required for

3 of the ASCII codes. This function was
assigned to bit 7.

The typewriter manufacturers give a
maximum - printing speed of nine
characters per second. A monostable,
IC5, is us;cgejo Cachieve the dal),rrect
operating s . IC5 is triggered by an
output strobe line whichg?n the pro-
totype was arranged to be active on the
positive goinq edge.

After a valid character has been out-
rut from the microcomputer, the strobe
ine triggers the monostables, and the Q,
output is used with the output of the
exclusive-OR circuit to activate the 3 line
to 8 line decoded IC2. The monostable
output Q, is used as a busy signal by the |
microcomputer.

anything fancy. 26 way ribbon cable is
easily obtained by chopping up 30 or 34
way, etc. RV1 is available from Maplin,

(79% from you-know-where (but see page

26 WAY RIBBON CABLE
TO INTERFACE

" VEROBOARD

CUT LENGTH OF
WIRE WRAP SOCKET

Fig. 4 (left) This shows how the im-
rovised connector is made and how it
is fitted into the typewriter.

2 ETi OCTOBER 1983
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PROJECT : Typewriter Interface

PARTS LIST =—
RESISTORS (5% 1/4W)
R1,4,5,7 10k
R2,3 2k7
R6 120k
RV1 100k miulti-turn BUSY +—1
CAPACITORS (10V working min} STROBE <—'
Ct 4,7 tant (see text)
(o] 470n polyester
C3 100, tant
SEMICONDUCTORS
ICt 2716 EPROM
IC2 741586 -
IC3 741832
IC4 7415148
IC5 7418123
1IC6 7415138
D1-8 1N914 or similar
MISCELLANEOUS
26-way PCB mounting plug and socket
(BICC-vero 901-71105D or similar);
40-way wire-wrap socket (see text); PCB;
ribbon cable; connector and cable to
suit microcomputer used.

LINK

Fig. 6 (below) Program to drive the in-

terface, to be used when an EPROM is Fig. 5 (above) Overlay diagram of the interface PCB.

not used.

10 REM PRINTER SIMULATOR ROUTINE

20 DIM D(128)

30 FOR N=1 TO 128

40 READ D(N)

50 NEXT N

60 INPUT "FILENAME ",Bf : REM READ A FILENAME

70 OPEN 1 BE : ON EOF GOTO 340

80 GET 1 Cf

90 FOR P=1 TO LEN(CE) : REM GET EACH CHARACTER

100 Af=MID£(CE,P,1)

110 GOSUB 200

120 IF A£=CHARE(13) GOTO 140 : REM CHECK FOR (R

130 GOTO 180 ;

140 A£=CHARE(10) : REM IF SO PUT IN A LF

150 GOSUB 200

160 FOR N=1 TO 125 : REM AND A DELAY

170 NEXT N

180 NEXT P

190 GOTO 80

200 X=D(ASC(A£)+1) : REM SUBROUTINE TO PRINT A CHARACTER

210 OUT(16R7E)=X : REM OUTPUT TO A SUITABLE PORT

220 OUT(16R7F)=0 : REM ISSUE THE STROBE

230 OUT(16R7F)=1

240 Y=IN(16R7F) : REM CHECK FOR BUSY

250 Y=MOD(Y,2)

260 IF Y<>0 GOTO 240

270 RETURN

280 DATA 2,2,2,2,2,2,2,2,2,2,9,2,2,12,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2
290 DATA 8,120,124,83,112,104,108,96,100,88,82,94,39,16,27,31,28,56,60,48
300 DATA 52,40,44,32,36,24,18,30,231,92,220,95,17,122,107,115,114,113,118
310 DATA 106,110,101,98,102,90,99,111,89,93,121,117,126,105,97,119,125
320 DATA 127,109,123,209,8,145,8,80,96,58,43,51,50,49,54,42,46,37,34,38,26
330 DATA 35,47,25,29,57,53,62,41,33,55,61,63,45,59,8,159,8,8,2

340 CLOSE 1 :

350 STOP

360 END

ETI OCTOBER 1983

paper pan which is clipped in
position under the platen, then
unscrew the four screws in the base’
and remove the top cover by gently
raising it at the back and pulling it
forward. The keyboard may then be
removed from its clips and turned
upside down so as to gain access to
the ribbon cable connectors. These
are then removed from their
receptacles on the PCB and the
adaptors fitted. The 26th way from
the ribbon cable must be taken to
ground; a suitable point exists on
the typewriter PCB marked ‘GND’.
The typewriter should then be
reassembled and the interface
connected to the microcomputer.

The period of the monostable
must now be adjusted. Set up the
microcompter to send a reasonably
long text file and adjust the preset
(RV1) to give a printing rate of
about nine characters per second.
Allowance must be made for the
time taken to perform a carriage
return and line feed. If this is not
done in the microcomputer’s
standard software (normally by
sending an appropriate number of
‘null’ characters) then CR and/or LF
must be detected in the interface
program and suitable delays
introduced. (See BASIC program,
Fig. 4.)

Note that if you decide to use
your micro to do the character
coding rather than the EPROM (see
How [t Works and Fig. 6), then the
EPROM should be ommitted and
what would have been its pins 1 to
8 should be linked to pins 17, 16,
15, 14, 13, 11, 10 and 9 respective-
ly. If you want to retain the option ’
of using an EPROM at a later

23



PROJECT : Typewriter Interface

x' 7 D - stage, then perhaps the best way of
Wz o» woz @ Wz @& Wz @ doing this is with a header plug in
e D B 5 O C © C ¢ %
5 2 z 5) g = 2 e z g =z Z . the IC socket.
z z
b 8 5 £ 8 o] I 8 o] z 8 S Once source of trouble that you
o 2 O o 2 v Y 1= :’1 e may have is with the stability of C1.
8(1) 8% : g? ‘732 ? 3? A . g? g’g We've specified a tantalum type,
821 w97 B 42 6B b 62 28 but you may find it necessary to use
03 02 $.%723™ 53 C 43 73 c 63 33 a polystyrene (we known, we know,
04 02 £ 24 70 D 44 7112 d 64 32 they’re big and expensive). The ex-
82 02 &/; %2 2?; E 22 ;6 # 22 33;; act value of C1 isn’t important, but
07 8% INE ) G 47 6A 67 2A it must not vary too much over time
08 02 ¢ 28 64 H 48 6F ﬁ 68 2F or with temperature and elec-
09 02 ) 29 58 I 49 65 i 69 25 trolytics are capable of doing just
0A 09 * 2A 52 ] 4A 62 ] 6A 22 that
0B 02 + 2B 5E K 4B 66 k 6B 26 J
glcj 8% ' gg 1125 er‘ XE 2’; r‘n gg ;’; One option you might like to
e = = N 4F 6F n 6F IF use Is to connect two on off toggle
OF 02 I 2F IF O 4F 59 o 6F 19 | switches between the 5 V rail and
10 02 0 30 1C P50 5D p 70 1D pins 6 and 8 of the connector SK2.
:;12 gg: ; g; gté (R) g; ;g q ;; gg These allow the selection of 15
3 3 33 30 S 53 7E s 73 3 characters per inch type spacing
12 02 2 33 34 lTJ gg g? t 74 29 anld of gnbalternatlve keyboard to be
15 02 5 35 28 u 75 21 selected, both independent of th
16 02 6 36 2C V.5 77 v 76 37 computer output . ¢
17 02 7 37 20 W 57 7D w 77 3D :
18 02 8 38 24 X 58 7F X 78 3F =] | g .
19 02 9 39 18 Y 59 6D y 79 2D This isn’t necessarily the end of
1A 02 ©3A 12 Z 5A 7DBI z 7A 3B ‘ the story. We're so impressed by
}g 8;22 ; gg ;)E { gg 2 ;g gg the keyboard on the EX42 that
Ok o - 3D 5C } 5D 91 D 08 we're looking at ways of using it
1E 02 3f DB 5E 08 7E 08 too. Watch this space!
1F 02 ! 3F 3F . 5F 50 7F 02

ETI

Table 1 EPROM contents and what they do.

DON’T MISS THE OCTOBER ISSUE
OF HOBBY ELECTRONICS!

In it you will find a special pull-out
supplement containing over 20 useful
everyday circuits that form many of the
basic elements of electronic design.
Presented in conjunction with Bernard
Babani (publishing) Ltd., it is illustrated
by practical examples from the pages
of Babani Books.

HIGH yg,
- YOLTAGE ppeqr
m E£ By
Casurgs upto g dl‘)‘v;;;{'ﬁh
3

AT YOUR NEWSAGENT FROM SEPTEMBER 9th
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disk drive for DEC RKO5, NOVA, TEXAS etc.
Front load £550.00 - Top ioad £295.00
PSU type ME3029 for 2 drives £125.00

£995.00. Call sales office for details.

HARD DISK DRIVES

Fully refurbished Diablo/DRE Series 30 2.5 mb hard

DRE 44A/4000A/B 10 mb 5+5 all configurations from

. mode PSU,
The UK's FIRST free of charge, 24 hr. public

of stock items and order via your computer
and credit card. On line now, 300 baud.

Cure those unnerving hang 'ta)s and data

letter. Suppression Devices SD5A £5.95.

Kee r hot Is‘% and R!LIABLE
with‘:;uy‘r)“range mRAND NEW professional

ooolin&lan&
ETRI 99XUOI Dim. 92 x 92 x 25 mm. !
Miniature 240 v equipment fan complete with
finger guard. £0.95.

ULD JB-3AR Dim. 3" x 3" x 2.5” compact
very quiet running 240 v operation. NEW £8.95

miniature reversibie fan. Uses a brushless
servo motor for extrem:y high air flow,
almost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY

d ete with data.
MUFFIN-CE R standard 4” x 4” x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000’s of other fans Ex Stock.
all for Details. Post & Packing on all fans £1.60

Made to the very highest A .

spec the TEC Starwriter,
P1500-25 features a

heavy duty die cast

chassis and DIABLO type

print mechanism giving

superb registration and

print quality. Micro-

processor electronics

offer full DIABLO/QUME

command compatabilit

and full control via CPM Wordstar etc.

Many other features include bi directional

printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto

8 AMP MAINS FILTERS | ..

caused by mains interference. Matchbox size -
amp 240 v load. As recommended by the ZX81 news-

SUPER DEAL? NO — SUPER STEAL!
The FABULOUS 25CPS TEC Starwriter
Daisy wheel printer at a fraction of its original cost. § rulyfiedged industrystandard ASR33 data

JRAND W ATONLY £490+ VAT==,

All in one quality computer
cabinet with integrat switched

Mains filtering, and twin fan cooling.

Originally made fr?r the fgmofus DEg P'an ctomput;;

H H system costing thousands of pounds. Made to run
access data base. Get information on 1000°s hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and-15v
DC at 5 amps. The complete unit is fully enclosed with

R & removable top lid, filtering, trip switch, ‘Power and ‘Run’
CCITT tones, full dUplex’ fu“y interactive. LEDs mounted on Ali front panel, rear cable entries, etc.

'T “"‘ THOSE “m’"‘ etc. Units are in good but used condition — supplied for

240v operation complete with full circuit and tech. man.

litches c‘u NUW: IT’S n"ﬁ per Give your system that professional finish for only

pto5s

Also availal
8 BIT WORD - NO PARITY any

Unbelievable value the DRE 7100 8" floppy disk
drives utilise the finest technology to give you 1

bus compatibility with most drives available today. The
only difference being our PRICE and the superb
manufacturing quality!! The 7100 single sided drive
accepts hard or soft sectoring |BM or ANS| standard

formats giving a massive 0.8 MB of storage. Absolutely SHUGART, BASF,

SIEMENS etc. compatible. Surplied BRAND NEW with user manual and full 90
day warranty. 7100 Single sided £225.00 + Carriage and insurance £1 0.00.

Optional accessories: Full technical manual £20.00 alone. £10.50 with drive. Refund
of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50
way IDC connector £5.50. 50 way ribbon cable £3.20 per metre.

FROMEI9S + CAR + VAT T\,
terminal. Many features inc|udig ASCH

> keyboard and printer for data /O auto data
LAY/ —--, getect routry, RS233 serial interface. 110
s ]

off line data preparation and ridicu
d reliable data st

Options: Floor stand£12.50 + VAT

KSR33 with 20ma loop interface £125.00 +

Sound proof enclosure £25.00 + VAT

‘8 Theamazing SOFTY 2. The complete “toolkit”
for the open heart software surgeon. Copies,
Displays, Emulates ROM, RAM and EPROMS

163 characters per line, friction feed rollers for singie sheet or continuous paper, )

internal buffer, standard RS232 serial interface with handshake. gér&esceﬁévﬁmwthL?geém&s
Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel interface stc. Functionsexceedcapabilitiesof
and dust cover. Order NOW or contact sales office for more information. units costing 7 times the price! Only
Optional extras: RS232 data cable £10.00. Tech manual £7.50. Tractor feed £169.00 pp£1.95

£140.00. Spare daisy whee! £3.00. Carriage & Ins. (UK Mainland) £10.00. -9V PPE1.IS  Data sheet on request

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way ‘D’ skt Units are sold in a tested
and working condition with data. Permission
 may be required for connection to PO lines.
MODEM 13A compact, async, same size as
telephone base. Up to 300 baud, full duplex
over 2 wires, but calt mode only £75.00
MODEM 28B/C Fully fledged, up to 300 baud
async, ANSWER & CALL modes, auto answer,
auto switching, ideal networks etc. Just 2 wire
connection to comms line. £85.00

MODEM 20-1 Compact unit for use with
PRESTEL or full duplex 2 wire link 75 baud
transmit — 1200 baud receive. Auto answer.
£130.00

MODEM 20-2 same as 20-1 but 75 baud
receive 1200 baud transmit £130.00
MODEM 20-3 Made for data rates up to 1200
baud in full duplex mode over 4 wire circuit or
haif duplex mode over 2 wires. £130.00
Carriage. 13A £4.50. 2B/C & 20 £9.50.

DATA PUMP MODEM compact unit upto
1200 baud full duplex over 4 wires or half
duplex over 2 wires. BELL specification with
data i/ovia RS232 25 way D socket, remote
 test etc. 240 v operation. Supplied complete
with data £65.00 carr. £4.50.

For more information or details of other types
of ex. stock modems contact sales office.

[l;il! ;El; F: - :.{:

T T
Ll TND

SPECIAL MODEM OFFER

EX TELECOM. Direct connect. 2 wire, European standard, 75/1200 baud data
modems. Normally priced at £140.00, we have a limited quantity of guaranteed
working, but cosmetically defectiv N‘ie scratches and scuffs on panels etc.) units
at a super low price of only £69.95. Modems are made to the highest standard
and conform to the CCITT tone spec. ideal for MICRONET, PRESTEL or
DISTEL’s forthcoming high speed ports. Standard RS232 data i/o via 25 way

D skt. With data.

MODEM 2A Early version of modem 2B/C 300 baud fuli duplex, send-receive,
auto answer. RS232 i/o. With data but untested. End of line clearance.

Only £35.00. Supplied compiete with data. Carriage & Ins. £9.50

‘8" WINCHESTER price SLASH

S$100 Bus 19 Mb. Subsystem. A cancelled order and change
of policy by a major British disk drive manufacturer enables us
to offer you ‘last year's mode! at a plug in and ready to go
SUPER LOW PRICE. Our own custom controller pugs direct into
the S100 bus and will control 2 disk drives, offering a total
storage of OVER 36 Mbs! and at data transfer rates in excess of
7 Mb/sec seeing is believing!! Supplied complete with user
configurable BIOS etc. Save a fortune, Limited quantity only.

3100 19 Mb. Disk drive  £499.00 PSU unit £165.00
CD1100 controller & BIOS£345.00 PSU extension cable £9.95
Full tech Manual £20.00

Special SUBSYSTEM prices. 1 x 3100 disk +.PSU + Controller  £799.00
or 2 x 3100 disks + 2 PSU + Controller £1295.00

All prices + VAT and carriage. 90 day guarantee. Data on request.

; PRICES PLUS VAT

01-6897702 —01-689 6800 Telex 27924

ud, 8 bit paper tape punch and reader for
iculously

£49.95 + Carm. D,l'm 19" x:‘ide 1§"'1deep 10.5" high.
01-679 1888 wesk 84 hrs. Useable%reaw 'w 10. 11.5

ble LESS , with FANS etc. Internal dim.
19"w. 16"d.

10.5"h.£19.95. Carriage & insurance £9.50.

RECHARGEABLE NICADS

SAFT VR2C 1.2v ‘C’ size nicads. 18
cells in ex eﬂuipment pack. Good
condition — easily split to single cells.
£9.50 + £1.90 post and packing.

JIDEO MONITORS
12" CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
-attractive brushed aluminium case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
retiability of this unit with features such as,
internal transformer isolated regulated DC
supply, all components mounted on two
fibre glass PCB boards — which hinge out for
ease of service, many internal controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via SO239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed all monitors are
tested prior to despatch. Dimensions
approx. 14” high x 14” wide by 11” deep.
Supplied complete with circuit. 240 volt AC
operation. ONLY £435.00 PLUS £9.50 CARR.
24” CASED. Again made by the KGM Co
with a similar s as the 12" monitor.
Originally used for large screen data
display. Very compact unit in lightweight
alloy case dim. 19" H x 17" D x 22" W. All
silicon electronics and composite video
input make an ideal unit for schools, clubs,
shops etc. Supplied in a used but working

condition.

ONLY £55.00 PLUS £9.50 CARR. & INS.

14” COLOUR superb chassis monitor made

by a subsidiary of the HITACHI Co. Inputs

are TTL RGB with separate sync. and will

Elug direct into the BBC micro etc.
xceptional bandwidth with good 80 col.

definition. Brand new and guaranteed.

Complete with full data & circuit 240 vAC

working. Dim. 14” x 13" x 13",

ONLY £199.00 PLUS £9.50 CARR.

SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semls amazing value contents
include transistors, digital, linear, .C.'s triacs,
diodes, bridge recs, etc. etc. All devices
?uaranteed rand new full spec. with manu-
acturer's markings. fully guaranteed,
50+£2.95 100+ £85.15.
TTL 74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
1.C.'s enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all 1.C.'s full
spec. 100+ £6.90 200+ £12.30 300+ £19.50

CALLING DEC
Brangn{vvsa&{oxed

RSX 11M 3.2 Documentation kits, fill 3
feet of your bookshelf! Under half price
only £120.00 carr. £6.50 O vat on manuais.
DEC MSV11-DD 32k x 16 bit RAM £195.00
We are always keen to buy all types of
used or surplus DEC equipment.

All prices quotedare for U.K. Mainland, paid cash with orderin Pounds Stiling PLUSVAT. Minimumordervaiue£2.00, Minimum Credit
‘Card order£ 10.00. Minimum BONA FiDE account orders from Government depts, Schools, Universities and establishedcompanies
£20.00 Where post and packing not indicated please ADD'60p + VAT Warehouse open Mon-Fri 9.30 — 5.30. Sat. 10.15 — 5.30.
Wae reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

64-66 Melfort Road, Thornton Heath, Near Croydon, Surrey 'A
|-
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Stockmg parts other stores

CRICKLEWOOD ELECTRONICS LTD cannot reach!

TELEPHONE 01-452 0161 TELEX 914977

all your electronic needs.

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET.

ALL PRODUCT FIRST GRADE FRANCHISED SOURCE A o Secn Eotablish PLC o ' LA
All advertised items are guaranteed to conform with, or surpass|Armed Service Establis ments, P.L.C.s and approved ex~ess
manufacturer’s current data sheets. This list represents a fraction of | 8ccounts. B Overseas orders by Bank Draft in s“""\';gA‘.Pd £2.00
our stock. New items are constantly being brought into stock.|minimum post and packing. DHL plus £65.00 no V. dding P&P
ricklewood Electronics keep up with the times. Please phone about m applicable to U.K. only. Please add 15% after adding
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ICs into two broad categories: purpose-built or

dedicated ICs, aimed at the performance of one
specific application; and general purpose ICs, such as
the operational amplifier types, which are designed for
use as versatile building blocks in a wide range of circuit
configurations. The first of these categories contains a
host of useful devices, whose numbers increase daily,
that are capable of doing a very wide range of jobs,
from providing well stabilised, ripple free, power
supplies, to complete radio systems or audio amplifiers
in a single package.

As a rule, hi-fi circuit designers and their customers
tend rather to look askance at such purpose-built ICs in
audio applications, since these devices are intended main-
ly for use in mass-produced consumer hardware, to
simplify and reduce the cost of manufacture of com-
petitively priced domestic electronics. A hi-fi specification
is not usually either part of the IC designer’s brief or of the
customer’s cost expectation. Nevertheless, some of these
dedicated ICs perform extremely well, and have found
their way into some of the most prestigious of audio
systems. One must, therefore, try not to harbour
preconceived opinions about their potential quality, but
rather to judge these devices on their individual merits.

So far as the circuitry associated with these dedicated
ICs is concerned, although it is great fun to explore their
internal construction an
them in applications their designers had never envisaged,
this is rather an exotic field, and full of pitfalls for the un-
wary. So, in general, it is prudent to stick fairly closely to
the circuit applications and component values recom-

a s a general classification, one can divide linear

mended by the manufacturers in their application data

sheets (which one should make sure one gets with the
device) since it will probably be difficult to improve greatly
upon these recommendations. With §eneral purpose ICs,
these constraints upon the method of possible use do not
exist, and a very wide range of circuit uses can be
envisaged.

Basic IC Amplifier Layouts

Taking the op-amp gain block as a starting point, this
will be familiar as a simpf , fairly wide bandwidth amplifier
unit, having two inputs — one phase-inverting, one non-
inverting, an oug)ut pin, and two further pins %or connec-
tionto a +ve and - ve DC voltage supply. Some ICs of this
type (in fact, most of the packages wﬁ

gain block) also have two further pins which can be used,
when connected to an external trimmer potentiometer, to
adjust the DC output level of the amplifier when this is us-
ed as a DC ampilifier stage. Such an op-amp IC will normal-
ly be designe(f to work over supply voltage ranges from
+1.5v to 1 15v, or indeed, in a suitable circuit layout,
from a single DC supply within the range 3-30 volts.

+VE SUPPLY (+V°c)

OUTPUT

)
\\ (D.C. OFFSET
ADJUST)
—VE SUPPLY (—Vpp)

Fig. 1 Conventional circuit drawing of an operational
amplifier.

to work out schemes for using

ich contain just one,

The conventional circuit drawing for such an op-amp
is shown in Fig. 1, where, as ever, the + and — symbols on
the input leads imply the non-inverting and inverting
amplifier characteristics. Although on this drawing | have
shown the + and - supply connections to the IC, it is a
cofnmon practice to take these as read where the ICs are
used from a symmetrical or otherwise unremarkable
power supply arrangement, and | propose to follow this
convention and omit the power supply connecitons,
where these are standard, in future drawings.

Most of the popular op-amps of the 741 type are what
is known as internally compensated, which implies that
negative feedback can be used in the circuit by the con-
nection of a suitable network between the output and the
inverting input pins, without having to worry about
whether the amplifier will then be stable. In some of the

. earlier op-amp ICs, internal HF compensation was not pro-

vided, on the grounds that the necessary worst-case (unity-
gain) compensation would lead to a less good HF perfor-
mance from the IC, at higher than unity-gain conditions,
than if the compensation was done by a suitably chosen
network of Rs and Cs external to the IC package.
However, this situation has been overtaken by progress in
IC design, and most of the contemporary IC J;signs will
give a good HF performance without the need to accept
an inconvenient external RC network.

Typical values of open-loop (ie, before any negative
feedback is applied) small signal, low frequency voltage
gain are in the range 100,000-200,000, and the rejection of
unwanted noise and voltage fluctuations on the voltage
supply lines is usually of a similar order. The common
mode rejection ratio (the ratio between the open loop gain
and the ‘fault’ gain you get when you tie the + and - in-
puts together and use them as if they were just one input)
is usually in this range also, but it is very difficult to
organise any circuit layout which will allow gains much
higher than 1000 to be achieved. The most common pin:
configurations for IC op-amps are shown in Fig. 2, and a
tnpical circuit for a small signal AC voltage amplifier is
shown in Fig. 3a.

The circuit will give a stage gain determined by the
ratio (R, + Ry)/R,. For the resistor values shown this is 48,
and this circuit will have a frequency response at 1 V out

(TOP VIEW) (TOP VIEW) (TOPVIEW)
OFFSET r{ \
ot [ out[T] g our
-]} [+vee -IN[] % @j ~IN
+N[] [ Jour «in[] [ ]+iN
—Vpp : =Vpp[] [ 1-voo
OFFSET
NULL ]+
SINGLE OP-AMPS DUAL OP-AMPS -in[] [ ]-iN
(741 otc) (TLO72 etc)
out[] [Jour
goo QUAD OP.
HN R At

OFFSETNuLL L] 8
(BOTTOM VIEW)

{BOTTOM VIEW)
Fig. 2 Common op-amp pin connections.
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P.roblems and ICs often, as we all know, go together. John
Linsley Hood takes a look at the two of them in audio.

(RMS) — assuming a + 15 V DC supply — which is substan-
tially flat from 10 Hz to 30 kHz, the LF limit being set by
the value chosen for C1 (bigger = lower) and the HF end
being determined by the characteristics of the IC itself, as a
consequence of its internal HF compensation.

At 1V RMS and 1 kHz, a typical distortion figure into a
2k ohm load, would be about 0.02% and a S/N ratio
(assuming a low source impedance) of about 75dB, when
measured over the 10 Hz-30 kHz bandwidth. Substituting
one of the newer designs of IC intended for audio use,
such as a TLO71 or a LF351, would halve the noise, in-
crease the bandwidth to about 300 kHz, and reduce the 1
kHz distortion to some 0.002%. Such is progress!

Such a gain block, particularly when built using a
TLO71 or a LF351, both of which have high impedance FET
inputs and very low noise characteristics, makes a very
respectable hi-fi amplifier stage, in any application where
a flat gain/frequency response is appropriate. To take ad-
vantage of the convenience of a single power supply rail,
which facilitates joining IC circuity on to discrete transistor
layouts, the circuit of 3a can be rearranged as shown in
Fig. 3b without any loss of performance. (To assist in com-
paring the layout of 3b with that of 3a, | have retained
some of the component numbering of 3a in 3b.) Lower
supply voltages diminish the available output swing and
tend to worsen the THD (total harmonic distortion) at any
given output, though this will only become conspicuous
as the expected output signal level begins to get near the
maximum available due to the DC supply provided.

Both of these op-amp gain stages compare favourably,
both in terms of the cost of the components and in terms
of performance, with the comparable separate transistor
versions, the only major snag being the limit on the possi-
ble output voltage swing imposed by the ICs restricted HT
supply capability. It is no use, therefore, to try to use an IC
of this type if one wants a 100 V P-P signal output.

As shown in Fig. 2, IC op-amps of this type are
available in packages which contain up to four separate
amplifiers on the same chip, usually with very little
sacrifice in performance, and with only minimal signal
breakthrough from one to another. In particular, the dual
op-amp TLO72 and LF353 types have become very popular
among audio circuit designers as a means of handling a
pair of stereo signal channels in one device.

Frequency Response Shaping

While quite a lot of audio signal handling can be done
with stages with linear gain/frequency characteristics, it is
very useful to be able to modify this frequency response. |
have mentioned above, in the case of Fig. 3a, that the LF
response was determined by the value of C1. This is
because, in a feedback amplifier, the gain of the stage is
really determined by the ratio of the impedances in the
two limbs of the feedback network. So long as the im-
pedances of any capacitors (or inductors) in these limbs
can be ignored in comparison with the resistive elements,
the gain will be independent of frequency. However, if the
effects of these reactive components are significant within
the audio band, this linearity of frequency response will be
modified, and this gives the designer considerable scope.

In order to do this kind of design work properly; it is
very desirable to be able to work with complex numbers
(ie, those containing the so-called imaginary value i or j,
which is the square-root of —1). Doing the necessary

ET] 6CT OBER 1983

—+15V - +30V

INPUT O—q

-Q oV

Fig. 3 Simple op-amp circuit. Note that in theory C1 should
be ur_lpolarlsed, in practice an electrolytic is used. (b) is the
circuit arrangement for use with a single-rail power supply,
in all other respects it is equivalent to (a).

calculations with this type of equation is not really at all
difficult, once some simple rules have been memorised,
and this allows one to work out quite precisely how a cir-
cuit containing capacitors and inductors will operate, and
gives both the actual gain and the phase shift. However, it
is very hard to find text books which give a simple ex-
planation and | propose, later on in this series, to give a
non-mathematician’s brief guide.

However, for the moment it is sufficient to remember
that the —3dB point (the frequency at which the gain is
reduced to 71% of its flat response value) occurs in a stage
such as that shown in 3a when the impedance of the
capacitor C1 (given by Z. = 1/(2xfC)) is equal in value to
R2. Where the impedance of C1 is either very much less
than R2 or very much greater than R2, the stage gain

{LIFT)} BASS (CUT) .

10K 100k 10k
202
INPUT Ol —o0 OUTPUT
a“&? a7
{F— I
a7 100k 4‘«'7
TREBLE
TLom
ovo Oov
Fig. 4 ‘Baxandall’ type tone-control circuit.
INPUT O——]
1u0
160p:,] Mo

TLO7

OUTPUT
{x10)

<

1M0§ 100k

11k

2u2 T
oo —oov .

Fig. 5 Compensated ceramic pick-up input amplifier.
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calculations can be simplified to (R3 + R2)/R2
or (R3 + ZJ/Z.. If one draws a graph and smoothly joins
these three points, one will get a near-correct idea of the
true way the circuit will behave.

INPUT FROM
MAGNETIC O- +
PICK-UP / -0 OUTPUT
10k 150k
£
&7% §
6n8 22n
137(68+68)R
+ 100u
(TANT)

. oV O——4 T - —Oov
Fig. 6 Conventional RIAA-equalised magnetic pick-up
amplifier stage (gain = 100 at 1 kH2).

INPUT FROM
MAGNETIC 7%5
PICK-UP — A AAN QO OUTPUT
47k q_ 10n
100u
T {TANT)
[\ -Q oV

Fig. 7 Improved RIAA-equalised magnetic pick-up amplifier
(stage gain = 100 at 1 kHz).

Thus the circuit varies its response according to fre-
quency, and this is entirely due to the presence of the
reactive components (more usually capacitors than induc-
tors). Very many practical and useful designs are made
possible: some examples are Fig. 4, which is a tone control
circuit, and, as explained in the captions, Figs. 5, 6 and
7 which are pick-up amplifiers that accord with the
RIAA specifications as shown in Fig. 9. The circuit arrange-
ment sﬁown in Fig. 7, in which the necessary double-step
correction of the curve shown in Fig. 9, is done in two
stages, is more accurate, particularly in respect of the
sonically important transient performance, than the
simpler, more commonly used arrangement of Fig. 6. The
ceramic cartridge equalisation has a different requirement,
since this is an amplitude — rather than velocity — sen-
sitive device, and requires the type of replay curve shown
in Fig. 10. Otherwise, when it is used with an adequately
high input impedance to give a flat LF response, the
reproduced sound is rather lacking in treble.

Combining bass cut and treble cut stages allows one to
make local lift and local cut response circuits, such as
those shown in Figs. 11a and 11b and whose performance
is illustrated in Figs. 12a and 12b. Figs. 11a and b are really
both the same circuit, but with the ‘shelf’ frequencies
moved sideways.

I have illustrated all these later circuits using op-amps

+20d8B -

e

RECORDING
LEVEL
{VELOCITY)
+3dB

0
~3dB -4

~20dB

T T T 1 1 1
20Hz 100Hz 500.5Hz tkHz 2.1kHz 10kHz 21kHz

_ Fig. 8 Recording velocity charactoristics employed in RIAA
pre-emphasis convention for 33 and 45 RPM discs.
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/

—16

-20 T

| LN T ) T
1042 50Hz TkHz 10kHz 20kHz

Fig. 9 Required replay curve for magnetic (velocity sensitive)
pick-up cartridges.

6dB ﬂ
T T I T T
20Hz 500Hz 1kHz 2kHz 20kHz

Fig. 10 Required replay curve for flat frequency-response
output from ceramic (displacement sensitive) pick-up
cartridges.
(a TLO71 will work satisfactorily in all these). Let me con-
fess that this was at least partly for convenience — it's
much simpler (and easier to follow) if one can just show an
amplifier as a triangle with three leads going to it.
However, this also makes the point that circuit design (and
circuit lay-out in the PCB) with op-amps is very much
easier than with the equivalent discrete components (this
is provided, of course, that the devices you are using have
adequate performance in terms of output capability,
distortion, noise, etc). But | still have the teeling that, for
‘ultimate-fi’, circuits using discrete components alone can
be superior, if only because one can get the equivalent
results with far fewer components (remember that a
typical op-amp can contain the equivalent of 39 separate
resistors, transistors, diodes, and capacitors, each with its
own imperfections, all of them contributing to an ac-
cumulated total imperfection). Instinctively, | feel that the
less one handles a hi-fi signal the better the end result.
Steeper cut circuits using two or more RC elements

100k 50k

INPUT O p——=0 OUTPUT

%TLO72 6n8

{a) )

(BASS CUT)
100k 50k

INPUT O PO OUTPUT

WV O

. — 0V
(b}

Fig. 11 Combined bass and treble cut circuits.
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Fig. 12 Response curves for the two circuits in Fig. 11.

can be built, and if these RC groups are included in the
feedback network we are now building active filters.
These are great fun, but working out just what is going to
happen requires rather more tricky maths, and a few
useful dodges. Again, this is a topic | will defer until later.
So, while | certainly use ICs in my own designs, and | ac-
cept that | will do so even more in the future as they get
better and more versatile, nevertheless | do not see them
displacing the circuits built up with separate transistors
and resistors yet awhile. On the other hand, if one is mak-
ing something like a car radio to which hi-fi standards are
not really appropriate, or an FM tuner where the discrete
component circuitry would be very cumbersome, not to
use ICs would be truly ostrich-like behaviour.

Noise And Distortion — And Other

Problems!

So far, | have largely pretended that we are living in an
ideal world, where everything is as good as we would
wish. Unfortunately, this isn’t true, and the extent to
which we will be successful in the field of audio design —
as in any other — will depend on our ability to recognise
the possible existence of defects, and to shape our
designs, both on paper and as hardware, to avoid them.
The problem, of course, is that it just isn’t possible to op-
timise everything simultaneously, so what one ends up
with must be a working compromise in which one has
tried to assess what are the most important problems likely
to affect one’s listening pleasure, and to make sure that
these are adequately dealt with.

This is, incidentally, one of the areas in which the DIY
designer has a great advantage over the person who simp-
ly goes along to his hi-fi shop and hands over a wodge of
pound notes for the latest black and chrome creation. This
is because the commercial hi-fi is built to provide a good
specification/price ratio, which will get a good review in
the buyers’ guides and ensure healthy sales. Unfortunate-
ly, no one really knows what makes hi-fi equipment, such
as amplifiers, tuners and recorders, sound well; so, in the
absence of any firm knowledge, a series of specifications
relating to bandwidth, signal-to-noise ratio, power output,
distortion and channel separation, have arisen — and
these are the specs for which the commercial manufac-
turers seek to get good values. Whether the final thing
sounds well cannot be so easily specified, but there are
some areas, and | will look at these later, where something
which measures less well does indeed sound better. So, if
one is doing ones own thing one can design for sound
rather than specifications.

Noise

If, in this term one includes all unwanted intrusions in-
to the signal output, this considts of five main categories.
These are: thermal noise, defective component noise,
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radio breakthrough, impulse noise, and hum (from the AC
mains power supply). There are also some other kinds of
device noise with transistors (and ICs) which relate to the
device operating conditions, and | have lumped these with
thermal noise. | will leave this until last.
Hum: in any normal domestic environment, there is a
possibility of the local (in the UK, 50 Hz) AC mains field in-
truding into the circuitry, even when this is battery
operated. The only answer, in this case, is full screening of
the lot, and care in the layout of connecting wires. Diecast
metal boxes, such as those made by Eddystone and ITT,
provide ideal housings for low-level and high-gain cir-
cuitry. Where one is powering equipment from the mains
anyway, these problems multiply. Here one must make
sure that one does not earth the equipment separately in
more than one place (the all too familiar earth loop pro-
blem), one must make sure that the mains transformer has
an adequately low external AC magnetic field, and that it is
sited as faraway as possible from low signal level areas.
Also, one needs to remember that the currents flowing in
the transformer secondary, rectifier, and reservoir
capacitor loop have very high peak values and will pro-
duce quite significant voltages across even small wiring
resistances. Take care, therefore, to take off the DC supply
from across the reservoir capacitor, including your OV
return! A further important point to watch is that there is
no incipient instability in the circuitry of any amplifier, in
that this will make it very prone to a hard rasping hum
sound — similar to that given by two different earthing
points on the mains DC supply.
Impulse noise: this has a lot in common with radio
breakthrough, and is that annoying problem of clicks and
bangs when other mains operated equipment in the same
locality, lamps, fridges, central heating equipment, and so
on, is switched on and off. This can be caused, partly, by
the same things as radio breakthrough (see below), but is
particularly exaggerated by incipient instability and un-
necessarily wide gain bandwidth. If one had a moving colil
head amp feeding the PU input, and if the head amp had a
10 MHz bandwidth, one would expect impulse noise pro-
blems. Thorough screening will also help here.
Radio breakthrough: for those who suffer from it, this is
one of the most infuriating of problems — worse even than
noisy neighbours. There is, unfortunately, no universal
answer. In general, the problem arises because the various
connecting leads act as aerials feeding signals into the
amplifier, which are then rectified by slightly less than
perfect plug-socket connections, transistors or IC semicon-
ductors, or even by poor soldered joints. Decoupling
those earth returns which are not directly connected to
the chassis, via a non-inductive (eg, ceramic disc)
capacitor will help, as will the connection of judicious 100
to 1000 pF ceramic capacitors between input transistor
emitters and bases. Also, putting a few ferrite beads on
likely live-side input leads can help. Alas, the trick which
works in one case may be useless in another, so this re-
quires a lot of experimentation, and not a little luck.
Defective component noise: in my early days as an elec-
tronics enthusiast, resistors which crackled, capacitors
which spluttered, sizzled, and hissed, and valves which
rang like a bell when one tapped them, were just part of
life — and one tried, by réplacement, to end up eventually
with a good set, until yet another component ‘went noisy’.
Happily, things have changed for the better, and
nowadays defective components are relatively rare, at
least at normal signal levels, where an electrolytic
capacitor installed with reversed polarity is likely to be the
major noise culprit.

However, at low signal levels, such as at the phono in-
put to an audio amp, this isn’t so reliably the case, and
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while proper selection of components for the application
will help, for very low level use there is no real substitute
for individual testing to guarantee good performance.
Remember also that most electronic components don’t
like heat, so if one has had to spend a lot of time with the
soldering iron bit close to the component in question —
perhaps in taking it out of a PCB and in reinstalling it — it
may not be as good afterwards as it was to begin with.

Thermal noise: this is the result of the random motions of
electrons — the basic carrying elements — as a conse-
quence of their being excited by heat. This noise compo-
nent increases with absolute temperature
(°K = 273 + °C), and with the amount of resistance in the

circuit. The formula for caICUlatinE this is
V =

where V is the mean AC output voltage, k is Boltzmanns
constant (1.38 x 107%), T is the absolute temperature
(° Kelvin), dF is the measurement bandwidth and R is the
circuit resistance. It follows from this, immediately, that
the larger the amount of resistance in the circuit {other
things being equal) the worse the noise. A graph showing
this relationship is given in Fig. 13.

30~

RESISTOR (THERMAL) NOISE AT 20°C

8 F = 200kHz

: NOISE
OUTPUT VOLTAGE
fuv})

v --,/u.n FR

5F = 20kHz

RESISTANCE
Fig. 13 Resistor thermal noise at 20°C.

Other sources of noise, related to circuit resistance,
occur in junciton and other transistors. These are those
due to what is known as base spreading resistance (which
decreases as the chip size and dopant concentration in-
crease), and shot noise, which is a statistical problem and
decreases, within limits, as the ratio of the total emitter
current to the fundamental electronic current lumps, the
electrons, increases. There is also modulation or I/f noise,
which is proportional to the current and inversely propor-
tional to frequency: this is very much depedent on the
device used. Finally, there is reverse leakage noise, which
worsens as the collector (or drain in the case of an FET)
voltage increases.

To summarise this, the lowest noise in a transistor.
stage will be given by an optimally chosen device (in
respect to type and performance), operated at the collec-
tor current which is best suited to its base and emitter cir-
cuit resistance and its chip size, at the lowest sensible
temperature and operating voltage, and the lowest input
impedance. Since all of the noise sources are bandwidth
dependent, those which arise before a bandwidth limiting
filter, such as an RIAA equalising stage, are less obstrusive
than those which occur after this — other things being
equal. Also, those noise sources which are inductive in
character, such as a magnetic pick-up on the input to a
preamplifier, have an impedance which increases with fre-
quency, and will therefore give a worse noise level —
since the ear sensitivity increases with frequency up to a

- few kHz — than a simple calculation based on its DC
resistance would suggest. ' ETI
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MICROPROCESSOR
QUIZ

® Do you know what addressing
modes are possible on the 6809
cpPu?

® What is the pin-out on the Z8420
PIO?

® Do you know the address of Texas
Instruments’ UK office?

® Which of the chip select inputs on
the 6810 static RAM are active
high?

® What is the standby mode
dissipation of the 2716 EPROM?

The answers to these and many other
questions are to be found in Autumn
copy of Electronics Digest,

Microprocessor Data For

Experimenters, out now. . |
W
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THE POWERFET
SPECIALISTS

pantechnic

Build your own
system and
SAVE POUNDS!

OEM USERS

FeET SYSTEM amp
Features:

@ HIGH POWER. 1.2KW (single ended).
® LOW VOLUME. 1/15 Cubic foot inc. Heat Sink.
@ VERSATILE. Delivers more than 1KW into 'z to 8 ohms.
OR 2 x 600W into 2 to 82
OR 4 x 300W into 2 to 4 2 (200W intoQ )
1 x 600W into 2 to 852
OR 31 x 300Winto2to 4
1x150Winto4to8Q
Etc. Etc.

lengthened OEM product development time.

excluding PSU and Fan.

sinks, heat transfer to the environment is greatly enhanced.

mented.

6667 with your particular application problem.
P.S. Specs, as ever, are exemplary.

OTHER POWERFET AMPLIFIER MODULES
Model Price Range Dyn-loads Notes
(Rms)

*PFA100° 20.85 50-150W 40,80

108mm)

*PFA200 27.35 100-300W 49,80 High watts/€ ratio

52.50 mounted on type 74 Heat Exchanger (see below).

existing power supply.
Some Other Products & Components

£7.50
25A 400PIV Bridge Rect. £2.17
10,000uF 80v electrolytic with clip £4.75

PAX2/24 2 Way active crossover (specify frequency) £10.10
PSU103 Powers 2 x PAN20 + 2 x PAX2/24 £6.91

PAN1397 20W power amp. (LOW THD) £5.04

PSU101 Powers 2 x PAN1397 £3.43

Transformer for above £4.30 (inc. postage)

TOROIDAL TRANSFORMERS

with special low flux windings
Nom.VAC 160VA 225VA 300VA 500VA 625VA  750VA
40-0-40 10.43 12.00 13.04 - — -

45-0-45 = 12.00 13.04 18.08 == -
50-0-50 = — - 16.96 19.84 22.00
70-0-70 — = = 18.98 - -_—
(for PFA/HV)

Carriage 75p. Add VAT at 15% to all prices.

THE POWERFET SPECIALISTS

pantechnic

Mail oraer oniv to
Dept ETl1A0 148 Quarry Street, Liverpool L256HQ
Telephone: 051-428 8485
Technical enquiries
Phil Rimmer 01 800 6667

ET! October 1983

Pantechnic present the most adaptable high powered amplifier ever.

Having beencloselyinvolvedinawide variety of OEMapplications of
their amp boards, Pantechnic became aware of numerous imple-
mentation problems often left untackled by otheramp board manu-
facturers. These problems specifically of size and thermal efficiency
became particularly aggravated at high powers and considerably

Byincluding thermal designin the totality of board designithasbeen
possible to reduce the size of the electronics, and increase the
efficiency of the transistor to heatskink thermal circuit. The com-
bined effect of this has been to dramatically increase the volumetric
efficiency of the amplifier/heatsink assembly. The SYSTEM Amp
offers 1.2KW of power in a space of 102mm x 102mm x 77mm,

The basis of this considerable advance is the PANTECH 74 Heat
Exchanger, newly designed and manufactured by us. By
eliminating the laminar air flow found in conventional, extruded heat

The fiexibility of the 1.2KW amp stems from its division into 4 poten-
tially separate amplifiers of 300W each (downrateable with cost sav-
ingsto 150W.) These can be paralleied,increasing currentcapability
or seriesed (bridged in pairs) doubling voitage capability. In conse-
quence a large variety of amplifier/load strategies can be imple-

As ever Pantechnic offer a full range of customising options includ-
ing DC coupling, ultra high slew etc. Contact Phil Rimmer on 01-800

Physically smalf (32 x 78 x

DIGITAL ULTRASONIC DETECTOR

Us 5063

® 3 levels of discrimination against false
alarms

® Crystal control for greater stability

® Adjustable range up to 25ft.

® Built-indelays

® 12V operation

This advanced new module uses digital signal

processing to provide the highest level of

sensitivity whilstdiscriminatingagainstpotential

tatse alarm conditions. The module has a built-

inexitdelayand timedalarmperiod, together with

a selectable entrance delay, plus many more

outstanding features. This advanced new

module is available at

only £13.95 + VAT.

ULTRASONIC MODULE
us 4012

® Adjustable range from 5-25ft.

This popular low cost ultrasonic detector is
already usedinawide range of applications from
intruder detectors to automatic light switches
and door opening equipment. featuring 2 LED
indicators for ease of setting up, the unit
represents outstanding value at

£10.95 + V.AT.
INFRA—RED SYSTEM
IR 1470

wgrin S50 1Yy

Conslstingof separate transmitterandreceiver
both of which are housedin attractive moulded
cases. the system provides an invisible
modulated beam over distances of up to 50f1,
operating a relay when the beam is broken.
Intended for use in security systems, but also
ideal for photographic and measurement
_applications, the systemisavailable at

only £25.61 + V.AT.

PFA/HV 36.04  200-300W 4 ,80,18n 5dB dynamic headroom
Drives 70V line direct.
*PFAS00 42.00 250-600W 2qa,40,8a 25A cont. output current:

*The power output of these amplifiers can be increased by approx
15% with no diminution in quality by adding PSU102(£7.61) to your

Type 74 Heat Exchanger. Dissipates 300 W (1.2KW fan cooled)

PAN20 Pre-amplifier module. Very low noise and distortion £7.61

Transformer prices include postage. Ask for leaflet “Choosing a Transformer.”

POWER SUPPLY & RELAY UNIT
PS 4012

Provides stabilised 12V output at 86mA and
contains a relay with 3 amp contacts. The unit
isdesignedtooperate withupto 2ultrasonicunits
or 1infra-red unit IR 1470. PliceSlZS + VAT

SIREN MODULE SL 157

Producesaloud penetrating sliding tone which,
when coupled to a suitable horn speaker,
produces S.P.L.’s of 110dbs at 2 metres.
Operating from 9- 15V, the module contains an
inhibit facility for use in ‘break to activate’
circuits. Price £2.95 + VAT,

5%" HORN SPEAKER HS 588

This weather-proof horn speaker provides
extremely high sound pressure levels {110dbs
at 2 metres) when used with the CA 1250, PS
1865 or SL 157. Price £4.95 + VAT,

3-P0OS. KEY SWITCH 3901

Single pote, 3-pos. key switch intended foruse
with the CA 1250. Price £3.43 + VAT.

All modules are supplied with
comprehensive instructions.
Units on demonstration.
Shop hours 9.00-5.30 p.m..
Wed. 9.00-1.00 p.m.

SAE with all enquiries.

Add 15% VAT to all prices.

Add 50p post & packing to all
orders.

Order by telephone or post
q using — =

E your credit card. |4,

ALARM CONTROL UNIT
CA 1250

The heart of any alarm systemis the controluni{.

The CA 125Qo0ffers every possible feature that

is likely to be required when' constructing a

system whether a highly sophisticated

installation, or simply controlling a single

magnetic switch on the front door.

@ Built-inelectronic sirendrives 2 loud speakers

@ Provides exit and entrance delays together
with fixed alarm time

@ Battery back-up withtrickle charging facility

@ Operates with magnetic switches, pressure
pads, ultrasonic or |.R. units

@ Anti-tamper and panic facility

® Stabilised output voltage

@ 2 operating modes - full alarm/anti-tamper
and panic facility

® Screw connections for ease of installation

@ Separaterelay contacts for switchingexternal
loads

® Test loop facility

Price £19.95 + V.A.T.
SIREN & POWER SUPPLY MODULE

PSL 1865

A completesirenand powersupplymodule which
is capable of providing sound levels of 110dbs
at 2 metres when used with a horn speaker. In
addition, theunitprovidesastabilised 12V output
upto 100mA. A switchingrelayisalsoincluded
s0 that theunit may be usedin conjunction with
the US 5063 or US 4012 to form a complete
alarm.

Price £9.95 + VAT,

HARDWARE KIT
HW 1250

only
£9.50 . ’
+ VAT

This attractive case is designed to house the
control unit CA 1250, together with the
appropriate LED indicators and key switch.
Supplied with the necessary mounting pillars and
punched front panel, the unit is given a
professional appearance by an adhesive silk
screened label.

HARDWARE KIT
HW 5063

only
£9.95 |
+ VAT

This hardware kit provides the necessary
enclosure for a complete self-contained alarm
system which includes the US 5063, PS 1865,
loud speaker type 305 and key switch 3200.
Attractively styled, the unit when completed,
provides an effective warning system without
installation problems.

ULTRASONIC MODULE
ENCLOSURE . o °

£2.95
+ VAT
Suitable metal enclosure forhousinganindividual
ultrasonic module type US 5063 or US 4012,
Supplied withthe necessary mounting pillars and

screwsetc. ForUS5063order SC 5063; for
US 4012 order SC 401 2.

RiSCOMP LIiMITED

Dept.ETI 15

21 Duke Street,

Princes Risborough, .
Bucks. HP17 OAT ,
Princes Risborogh (084 44) 6326
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New cats forold !

SEND US THE COVER FROM ANOTHER COMPONENT SUPPLIERS CURRENT

CATALOGUE, PLUS A 40p STAMP, AND WE'LL SEND YOU A FREE COPY OF THE

LATEST (SUMMER) AMBIT CONCISE COMPONENT CATALOGUE. ALTERNATIVELY

YOU CAN SIMPLY BUY A COPY FROM YOUR NEWSAGENT — OR SEND 80p TO
THE ADDRESS BELOW.......
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MACHINE CODE
PROGRAMMING

FEATURE

Machine code programming has two uses: firstly, as a way of
getting your (normally BASIC-loving) microcomputer to go faster;
“and secondly, it’s the only way to get a ‘naked’ microprocessor
to do what you want. This latter use is what will primarily
interest ETI readers. However, it’s pretty difficult to learn on a
bare micro, so in this short series, Bob Bennett will be showing
us how it’s done on a home computer, with some comments on
using a microprocessor in the raw.

code is to have a go, after all, that was how you learn-

ed to programme in BASIC. But then, BASIC does bear
some resemblance to everyday English, and machine code
looks like . . . well...code, so how is it done? To answer
that you need to have an insight into what is happening in-
side the computer — not a lot, just enough to make
machine code programming clearer. In this magazine, star-
ting in August of 1982, Owen Bishop wrote an excellent
series on designing micro systems, and explained how all
the pieces are put together to make a computer. I'll start
with a short recap of some of the points relevant to machine
code programming.

Deep In The Heart (of Texas?)

At the heart of any computer is a processor, and in most
home computers it is a single chip. The Jupiter, Lynx, Spec-
trum and many others use a Z80 type, whilst the processor
in the BBC, Vic 20, Apple, etc, is a type 6502. Each pro-
cessor has its own instruction set, which is a repertoire of in-
structions the processor will obey, and each processor has a

The best way to learn to programme using machine

i/0 DEVICES

Ul

CONTROL BUS

N L4
A I l A

—
= cPU DATA BUS
—— REGISTER [\— v

| M

RAM & ROM

CENTRAL 4
‘PROCESSOR
UNIT (CPU)

ADDRESS BUS

Fig. 1 Layout of a minimal computer.
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register set, most of which can be used directly by the pro-
grammer. It is by the judicious use of the instruction set that
the programmer manipulates the data in the registers to ex-
ecute, in a controlled sequence, the various effects which
constitute the desired aim of the overall programme.

CPUs differ quite a lot in both the sizes of their instruc-
tion repertoirs and in the number of registers that they con-
tain. We'll be looking at registers in a moment.

The two more common types of memory used in home
computers are random access memory (RAM), and read on-
ly memory (ROM). Fundamentaily they appear the same in
general makeup, inasmuch as they both have a number of
locations (called addresses) where data can be placed, but
in ROM that data is sealed in and cannot be altered, hence
read only. It is in the ROM where the designer has put the
routines to control all the effects | mentioned earlier, such
goodies as PRINT, PLOT, SCROLL, etc, in fact everything
your computer can do. RAM is where the machine code
programmer (that's you!) places the instructions (program)
which the processor hopefully will obey. The designation
random is a bit of a misnomer: there is nothing random in
the way the memory is accessed, at feast, not (we hope) in a
computer! g :

Bits And Pieces )

So what's the connection between RAM, ROM,
registers and the processor? The answer is a bus. Not the
number 8 to the office, but another name for a connecting
wire, or, as is more usual in a computer, a group of wires (or
tracks on a PCB). These wires carry information in the form
of electrical signals, and it is the level of the voltages present
on the bus wiich conveys the meaning of the signals. An
acceptable high level can be taken to mean a 1, and an ac-
ceptable low level can signify a 0, which leads us to use
binary notation on computing (convenient isn’t it?).

If there are n wires making up a bus, then the total infor-
mation on the bus can be represented as 2". Most home
computers have eight-bit registers (where bit is a contrac-
tion of Binary diglT), so the highest number this register can
hold is 2%-1 which is 255 if all the bits are 1s. These eight bits
are known as a byte. '

255 is not a very high number to play around with so it
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is arranged that registers can be used in pairs, but only in
certain combinations. This combination broadens our
horizons somewhat because we can now use numbers up
to 2'® which is equal to 65,536 decimal. The normal way to
Eresent data is one byte at a time, so our data bus usually

as only eight wires. However, because we need a lot of
memory, we use 16 wires on the address bus which allows
up to 65,536 addresses, or locations to be used. This is
known as 16K or 16 Kilobytes because it gets tedious writing

CONVERSIONS

CONVERSION OF HEXADECIMAL TO DECIMAL

A single hexadecimal register holds up to 256, and, as we do when
counting in tens, we split this into a 16" figure and a 160° figure (as
in :jens and units). A register pair would hold figures for 16, 162, 161
and 16°.

hex 16* 162 16! 16°
0 0 0 0 0
1 4096 256 16 1
2 8192 512 32 2
3 12288 768 48 3
4 16384 1024 64 4
5 20480 1280 80 5
6 24576 1536 96 6
7 28672 1792 112 7
8 32768 2048 128 8
9 36864 2304 144 9
A 40960 2560 160 10
B 45056 2716 176 1
C 49152 3072 192 12
D 53248 3328 208 13
E 57344 3584 224 14
F 61440 3840 240 15

Using the table: decimal 15 in a register pair = 000F whereas 240
decimal in a single register would = F0. .

AO0BO hex = 40960 ¥ 176 = 41136 decimal

FEDC hex = 61440 + 3854 + 208 + 12 = 65514

CONVERSION OF DECIMAL TO BINARY OR HEXADECIMAL
Conversion can be achieved in two ways, successive division or by
spotting powers of two. Let’s look at an example:

To convert 365 into binary by successive division goes as follows:

365 divided by 2 is 182 remainder 1
182 divided by 2 is 91 remainder 0
91 divided by 2 is 45 remainder 1
45 divided by 2 is 22 remainder 1
22 divided by 2 is 11 remainder 0
11 divided by 2 is 5 remainder 1
5 divided by 2 is 2 remainder 1

2 divided by 2 is 1 remainder 0

1 divided by 2 is 0 remainder 1

all successive divisions by 2 will yield the result 0 and the remainder
0.
The very first remainded we obtained the value of 29, the next is 21,
the next is 22, etc

So the binary for 365 is 0001 0110 1101 and the hex is 01 6D.
Spotting the powers of two would work as follows:

365 is over 256 (28) but under 512 (29 so the binary bit correspon-
ding to 28 is 1

365 ~ 256 = 109

.J 109 is less than 128, so the bit for 27 is 0

109 is greated than 64 so the bit for 26 is 1

109 - 64 = 45
45 is greater than 32 so the bit for 25 is 1
45 - 32 = 13

13 is less than 16, so the bit for 24 is 0
13 is greater than 8 so the bit for 22 is 1

13~-8=5
5 is greater than 4 so the bit for 22 is 1
5~4=1

1 is less than 2 so the bit for 2! is 0
1 is equal to 1 so the bit for 2¢

We follow this through in the same way as before.
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BITNo.7 6 5 4 3 2 1 0

=20 = 1= VALUE OF INDIVIDUAL BIT

=z‘=z

=22-4
=28-8
=2=16

=25-32

=26-64

=27=128

255 TOTAL DECIMAL

Fig. 2 The make-up of an eight-bit register.

out complicated binary numbers in decimal all the time. A K
is 2'°, and this is equal to 1024 — it’s the nearest convenient
binary number to 1000, but note that a capital K is used to
distinguish it from the decimal k (=1000). We just have to
hope that the context is such that any numbers are obvious-
ly not absolute temperatures (ie in degrees Kelvin or K)!

When you see advertisements extolling the virtues of
home computers you will probably notice something along
the lines of “16K ROM and 16K RAM"’. You will know that
the ROM is for the routines that the designers have built into
the machine. The start of the ROM area is usually (but not
always!) address 0, so in the example given, it will extend
up to address 16 x 1024 —1, ie 16383 (the —1 is because
we've started counting at O rather than 1 as is usual outside
computers — think of a street with 16 houses, if the first is
numbered 0, the last will be number 15).

Unfortunately, this doesn’t leave the RAM entirely free
for the user to place all his or her programs, data, etc,
because the computer needs some space to use for its own
internal housekeeping (it stores what are known as the
systems variables). It is very important not to over-write or
corrupt the areas that the computer needs for this purpose
— doing so is a very effective way of bringing your micro to
its knees (or whatever the micro equivalent of a knee is).
However, even in the most modest of systems, there will be
more than enough space left for a decent machine code
program. 4

Do You Do Voodoo?

If you are a student of the occult you may have come
across the word hex before (I believe it has something to do
with casting a spell), but in computing circles it is a word
that machine code buffs drop all over the place. Actually it
is short for hexadecimal, where hexa is from the Greek per-
taining to six, and decimal of course is all about tens, so put-
ting them both together means we are counting using the
base 16. Some people may believe that this is the Martian
base for counting because they have sixteen fingers! Starting
at zero (written as O) we count up to 9 and then we go from
A to F where A = 10 decimal and F = 15 decimal.

Note that we would write down 10 decimal as OA hex
(or OAH), and 15 decimal is OF hex (or OFH): you must get
used to the idea of writing hexadecimal numbers as two
characters; for example, F on its own is meaningless
whereas OF equals 15 decimal, and FO equals 240 decimal.
FF hex equals 255 decimal which, if you remember, is the
maximum that a register can hold, and also the number that
eight bits would represent if they were all 1s which in turn
represents one byte (see how it all fits in?), so two hex
characters equal one byte. All this means that it is possible
to write a machine code program in either binary, decimal
or hexadecimal and still get the same result, but | think that -
you can discount using binary because it’s far too cumber-
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FEATURE : Machine Code Programming

some (although a knowledge of the binary system is essen-
tial for some applications as you will see).

To sum up so far: a machine code program is written to
(or placed in) addresses in RAM one byte at a time, some
bytes representing instructions, and some representing
data. Registers, either singly or in pairs, are used to
manipulate the instructions and data, and the processor
‘sorts out all that little lot. According to the information in
the programme, different routines in ROM are called into
use to give different effects. This is a very simplified explana-
tion, but essentially correct, and although | have only been
talking about typical home computers, very much the same
sort of process happens in larger computers, only on a
much grander scale. ’

8BITS 8BITS

A F ]
c
8 | CAN BE UsED
o c ASPAIRS
H L
P
1 R USED SEPARATELY
i’
X
v
| USED AS A 16-BIT
= REGISTER
sp

-+

16 BITS

Fig. 3 The Z80 register set. Note that there is also an alternate
set of registers A,B,C,D,E,F,H, L, usually referred to as A’,B’,
etc.

I mentioned earlier that | would discuss registers in
greater detail, so here we go. Using the Z80 set as a model
(Fig. 3), the A register is historically called the accumulator
because it was used to accumulate the results of computa-
tions. It is still a hard worked register, and there are certain
operations that can only be carried out using the A register,
but more of that later. The F register is the flags register alias
the status register. This is so important to machine code pro-
gramming that it warrants a section to itself. The B,C,D,E,H,
and L registers are general purpose registers which are not

found in a lot of CPUs.

When an input device requires the attention of the CPU
it sends out a signal called an interrupt. What happens then
depends on the CPU type, but usually an indicator signals
the fact that an interrupt has occurred, and then the inter-
rupt routine is entered. The Z80 has a rather unique way of
dealing with an interrupt, however. Once an interrupt has
been acknolwedged, the decive puts the low byte of an ad-
dress onto the data bus. The high part of the address is in
the | register, the two parts forming the address of a routine

to handle the interrupt.

The R register is a simple counter (0 to-255) which is us-
ed to periodicaly refresh memory cells in RAM in order not
to lose the contents. When a GOSUB is used in BASIC the
computer uses a portion of RAM as a stack to store the ad-
dress of the next instruction to be executed after meeting a
RETURN. The stack is also used when pushing and popping
{more later) to keep tabs on the addresses. It seems quite
logical therefore to have a stack pointer to hold the address
of the last item to be put onto the stack, this is the SP pair.
The last registers in this set are the two used as a program
counter (PC), the PC holds the address of the current

instruction. :

| have saved the two sets of register pairs IX and IY until
now because not many CPUs have these sets. They are used
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for indexed addressing which, very simply, is this, using IX

.as an example. The [X pair are made to hold the address of a

table, where information relating to your program has been
stored, this is known as the base address. When required
the 1X pair will meet instructions pertaining to their role in
the program. These instructions are in two parts, the first
part is a number, which is added to, or subtracted from the
base address. This will point to an address in the table. The
second part is an instruction relating to what will happen at
that address, and this may, or may not influence what hap-
pens next in your program.

BITNo.7 6 5 4 3 2 1 0

$§ Z - H — P N C

FLAG NAME

CARRY

SUBTRACT

PARITY/OVERFLOW

HALF CARRY

ZERO

SIGN

Fig. 4 The flags available in register F.
A Bit Of Flag Waving

As well as the general purpose registers, each processor
will have a flag, or status register. These are constructed in.
exactly the same way as any other register, but the bits are
used as indicators, or flags, to signal whether or not certain
conditions have been met. The convention is that when a
bit is set it is 1, and when reset, it is 0; when the condition
has been met the flag is set, and reset otherwise.

Every micro | know of has a zero flag of some sort —
one that is set when the contents of a particular register are
zero. As an example, let’s look at what is involved in the ex-
ecution of a FOR-NEXT loop; something like this will be tak-
ing place: load a register with n (the loop count); do the task
contained in the loop; decrement the count (n=n-1); test
the flag to see if the register is zero. If it is not, then go back
and do the task again; if it is, go on to the next task. Note
that both conditions of the flag can apply, and we program
the computer to do one thing if the flag is set, another if it
isn’t.

The more usual flags are zero, parity/overflow, sign,
carry, half-carry, substract, and others may be interrupt,
decimal and break. Whatever flags your processor uses, get
to know them along with the instruction set. Any good com-
puter handbook should give the instruction set, and any
good library will have a computer section with a good selec-
tion of books on micros.

Other registers will include the stack Eointer (SP),
which may be a pair or a single register, which is used as a
pointer to the stack area of memory. Index registers may
come singly or in pairs, and are usually designated X and Y
singly, and prefixed with | in pairs. As their name implies,
these are used for indexing along tables of data. If you
remember, a program is stored in a number of addresses, so
a program counter (PC) is used as a pointer to these ad-
dresses. One last register: dynamic RAM will need
refreshing (electrically) every now and again so that infor-
mation isn’t lost, so there is a refresh register (they think of
everything). This list isn’t exhaustive and don’t worry if it
isn’t all completely clear what's going on. However, | hope
that your appetite is whetted enough to probe further into
your computer. ETI
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17 exciting electronic projects
to build and run on your own micro.

LIGHT PEN

PICTURE DIGITISER

KEY PAD

MODEL CONTROLLER
WEATHER STATION

+ OTHER EXCITING &
INTERESTING PROJECTS

REALISE THE REAL WORLD POTENTIAL OF
YOUR MICRO. ‘

A newly released book written by well known author
Owen Bishop and published by Bernard Babani
gives fully descriptive details on how to build all 17
projects — all are fairly simple and inexpensive to
construct — The most complex component (the
DECODER) is supplied in kit form ready to assemble
with all components and plated throa%g PCB.— .
Components for the projects are readily available

locally or found in your workshop drawers.

Once assembled and connected to your micro the
decoder is able to run any or all of the projects
simultaneously.

Simple Programmes are included to get you started
but of course the more experienced programmer

" can have hours of fun writing complex programmes

i
I
I
\

to take full advantage of these easy but exciting
projects.

—---———--——->€
Please Send By Return (allow 28 days for delivery)

QTY|REF DESCRIPTION PRICE  TOTAL
HB/2000 “EASY ADD-ONS” + DECODER
KIT & BOOK ) £24

HB/2001 “EASY ADD-ONS” BOOKONLY £3.00 ’
HB/2002 DECODERKIT ONLY £22.00
HB/2003 DECODER PCBONLY £8.00

TOTAL
Price inclusive of VAT & carriage. Please allow
21 days for delivery. Cheques, PO’s or signed Access orders welcomed.

Please Send Full Hobbyboard Mail Order Catalogue —
with full range of PCB materials & Hardware ] I Y ’
Name ....... ™. TE TR PR % .f- T P
Address

adivision of
KELAN ENGINEERING Ltd
Hookstone Park

Harrogate, N. Yorks

complete P.C.B. workshop ET1/10/83
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THE 1984
GREENWELD
CATALOGUE

Now in the course of production,
the 1984 GREENWELD catalogue
wilt be publishedin November. it's
Bigger, Brighter, Better, more
components than ever before.
With each copy there’s discount
vouchers, Bargain List, Whole-
sale Discount List. Bulk Buyers
-List, Order Form and Reply Paid
Envelope. All for just £1.00! Order
now for early delivery!

“These units are used ina computerized
tank, and offer the experimenter in
robotics the opportunity to buy the
electro-mechanical parts required in
building remote controlled vehicles.
The unit has 2 x 3V motors, linked by a
magnetic clutch, thus enabling turning
ofthe vehicle, and a gearbox contained
within the black ABS housing, reducing
the final drive speed to approx 50rpm.
Data is supplied with the unit showing
various options on driving the motors
etc. Suitable wheels also available;
details in next ad.

Motorized gearbox price £5.95

COMPUTER GAMES |
2901 Can you foliow the flashing light/
puisating tone sequence of this famous
game? Supplied asa fullyworking PCBwith
speaker (no case) plus full instructions.
Only £4.95
2902Probably the most popular electronic
game on the market — based on the old
fashioned pencil and paper battleship
game, this computerized version has
brought it bang up to date! We supply a
ready buiit PCB containing 76477 sound
effect chip, TMS1000 micro-processor
chip, R's, C's etc. Offered for its component
value only (board may be carcked or
chipped), it's oniy £1.985. instructions and
circuit, 30p.

TREAT YOURSELF TO A NICE NEW
DIGITAL MULTIMETERI!!
KDSSC A DVM for the professional — this
3% digit multitester has overload protec-
ton, iow battery and over range indication.

Full auto-polarity operation.

AC Voits: 0.2-700

DC Voits: 0.2-1000

AC Current: 200uA-10A

DC Current: 200uA-10A
Resistance: 200R-200M

Total 28 ranges for just £44.95

MOTORIZED GEARBOX

MICROPROCESSOR PANELS
Z903 Panel 240 x 165 with 86802uP,
6821 PiA, 6850 ACIA, 4040, 4512 x 2,
LS00, L8367 x 2, 555 x 2 all in sockets,
plus R's,C’s, plugs, sockets etc, also 12V
sub-min relay. £4.95
Z904 Panel 240 x 165 mm with 6 x
4099, 723 all in sockets, 14 x 8A 200V
triacs, 45 small signa! transistors, 14
R/C networks, 30 x 1N4001, sub-min
relay, R's, C's, etc. £4.95

HEATSINK .
Z805 Finned black ally heatsink 125 x
198 x 23 mm with 4 x 2N3055 and 4 x
OR25 5W R's. Only £2.50

RIBBON CABLE

Special purchase of multi-
coloured 14 way ribbon cable

—40p/metre; 50m €£18;
100m £32.00; 250m
£65.00

TTL PANELS

Panels with assorted TTL inc LS -
types. Big variety. 20 chips £1.00;
100 chips £4.00; 1000 chips
£30.00

RELAYS

Reed relays like RS 348-970 etc.
W9S0 12V SP make S00R 80p
W953 12V SPCO 500R 90p
W54 24V SP make 750R 80p
WOSS 24V DP make 750R 90p

W822 Mains 240V ac solencid, 10% duty
cycle, push or pull, 16mm travel. 50 x 20 x
16mm. Only £1.50

W733 11 pin plug in relay, 240v ac, 3PCO
5A contacts £2.50. Base 368p 5
WB48 700R 24V 4PCO “continental” relay
35 x 30 x 18mm, only 84p, 10/£7.00

W847 37R5-10Vrelay, SP 3Acontact, PCB
mntg 11X30X20. 98p 10/£7.50

‘WB93 Omron LY4 mains relay, 4PCO 5A
contacts. £2.50

W925 5V DIL reed relay, SP make 78p

W924 6V reed relay, 500R coii, DP break
contacts. 60p

W926 24V Omron relay type G2L 113P,
PCB vert mntg. 28 x 25 x 10mm 75p

10W AMP PANEL

Neat board 115 x 62 mm with
Class B output. Uses 2 x 2N5293,
2 x BFY50, BFX29. Supply canbe
either 36V or 18-0-18V Input
sensitivity IV for 10W output.
Small H/S on board: £2.98. Suit-
able transformer, bridge rect,
smoothing and o/p capacitor:
£5.50. Supplied with circuit/
connexion data.

NiCAD CHARGER
Versatile unitforcharging AA,C, D
and PP3 batteries. Charge/test
switch, LED indicators at each of
the 5 charging points. Mains
powered. 210 x 100 x 50 mm
£7.95 '

STABILIZED PSU PANEL

" A199 Aversatile stabilized power

supply with both voltage (0-30V)
and current (20mA-2A) fully vari-
able. Many uses inc bench PSU,
Nicad charger, gen¢ purpose test-
ing. Panel ready built, tested and
calibrated. £7.75. Suitable
transformer and pots £6.00. Full
data supplied.

ALL PRICES INCLUDE VAT: JUST ADD 60p P&P

GREENWELD

443A Millbrook Road Southampton S01 OHX
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PROJECT

PROTECTOR

Does that flickering of the house lights all too often indicate that
your ZX has just had its memory corrupted? Here’s a very simple
remedy, designed by Phil Walker.

+iN O
esigned primarily with the
ZX81 home computer in
mind but applicable to many
others, this project aims to protect
the program that you've just spent
three hours correcting from short
term mains failure or accidental
supply disconnection. The sort of
thing we mean is the temporary (or
worse) dimming of the lights caused
by lightning strikes on the grid lines
or load switching at a sub-station.
These effects usually only last a few
tenths of a second but can cause

-0 +0UT

Q) —OUT

your computer to forget itself and N— v. O

delete your program — resulting in [ — A R a Icz Is coaos

instant frustration! v-———— v+ D118 1N4148
The solution is embodied in this bl A

project. What is needed is that the
computer should be rapidly
switched over to a standby battery.
This need only be able to supply

Fig. 1 Circuit diagram of Zippy
HOW IT WORKS

will cause the outputs of 1C2a and IC2c

B1 is the main energy store with a

the current drawn for a few minutes car'acity of 110 mAh and a terminal
VO

until the normal supply is restored.
The ETI Zippy does this and also
sounds an alarm to tell you that
something is wrong

The Circuit

The main part of the circuit
consists of B1, D1 and IC1. Bl is a
Nickel- Cadmium rechargeable
battery with a capaci(?' of 110 mAh
at a voltage of around 8.4 volts. This
means that when fully charged it
should be able to supply a ZX81 for
at least 6 minutes — longer if you
do not have many extras plugged
in. This will even give you time to
save your program on tape
(provided you have a battery
powered tape recorder). D1 effects

age of 8.4 voits. IC1 is a constant
current device whose operating current
is set at about 0.6 mA by R1. This level of
current can be sent through the battery
constantly with little degradation of per-
formance and will keep it ready for use.

D1 blocks current flow from the
power pack to the battery but will allow
current to flow from the battery on to
the supply lines if the power pack
voltage drops below about 7.7 volts.
This ensures that the supply lines never
drop below this leved The internal
reﬂllator in a ZX81 needs about 6.5to 7
volts minimum at its input pin to keep it
working correctly.

While the input voltage from the
power pack is more than a volt or so
gn;eater than the battery voltage, Q1 will

turned on by current flowing through
R3. This will keep C1 discharged. This

:&” stay high and IC2b and I1C2d to stay

If the input voltage falls below this
level, Q1 will turn off and allow C1 to be
changed via R4 until it reaches the swit-
ching threshold of 1C2a. The output of
1C2a will now go low and C1 will be
discharged via R4 until it reaches the
fower switching threshold of 1C2a
whereupon 1C2a output will go high
again to repeat the cycle. While 1C2a
output is low the output of IC2b will be
high. This enables a similar oscillator
configured around 1C2c. The frequency
of 1C2a oscillator is of the order of 2 Hz
while that of 1C2c is around 2 kHz; the
resulting output from IC2c is bursts of 2
kHz which when applied to the piezo
sounder make a slow bleep-bleep noise.
1C2d is used to invert the output from
IC2c and increase the signal voltage ap-
plied to the sounder.

the switch-over from normal supply
to Zippy's internal battery while IC1
recharges the battery while the
mains is available. The rest of the
circuit provides the audible warning
signal from the piezo-electric
sounder when the normal supply
voltage drops too low.

It is probably a good idea to

charge the battery periodically so
that you don’t get caught out.

Construction

The project can be built into a
small plastic box of the type made
by Bicc-Vero (see Buylines). It is a
tight fit in the one specificed so
some care must be taken when

siting the switch and input socket.
The PCB is designed to fit along one
side of the box with the battery
along the other. Don't forget to cut
the corners off the PCB where
marked.

Assembly of the PCB is
straightforward but care should be ’
taken when fitting the diodes,
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PROJECT : ZX PSU_Protector

PARTS LIST
- g : €1 f—=e-0uT =$SISTORS (*GIVI\IIR 5% carbon film)
= - +OUT R2 10k
N - x R3 100R
o ; A ; Ré 10M
N SN f R5 ™M
‘ l l l l g;‘\PACITORS 4(;115: or plate ceramic etc.)
n
c2 470pF
N PIEZO L (’\?IAAT;ITCH) SEMICONDUCTORS
SOUNDER IC1 M334Z2
D1 IN#001 (Germani
ermanium or;
Fig. 2 Component overlay for the PCB Schottky of 1A+ rating
transistor and ICs that they are the supplies have the centre conductor mayomam) npew
right way round. Connect all the positive, so check this before wiring ZD1 BZV88C15V (or similar
lead-out wires except those to the up. : ~ 15V zener)
sounder before assembling the When everything is ready, put Q 1021,
complete unit. the PCB, switch and input socket in %'SCE"MNE?B';%O iez0 sou
In our unit, the sounder was the case, thread the output lead out B1 8.4V "8 mAh PP3 size Ni-
glued to the outside of the case and  through the hole provided for it cd
the wires taken inside through a (you did cut one, didn’t you?) fit a swi min. on/off slide switch
small hole. Holes should also be cut  grommet if you want it to look nice, B ;’:2"’210%:;"" purpose
for the switch, input socket and and wire up the sounder and other 3.5 mm jack plug & socket or as re-
output wire. Make sure everything components as neatly as possible. quired; PP3 baui connector: PCB:
will fit before deciding where these Do not have the battery connected smalligrommel wi,';y etc o
holes will be. while you do this, as it has a very : :
For a ZX81, the input connector  low impedance and can discharge
is a 3.5mm jack socket and the with some violence. The PCB can BUYLINES A
output wire is terminated in a be fastened in with a bit of sticky
matching plug (after assembly), but tape if you want but it cannot move There should be no problems in obtain-
for your system these can be as aboTtbmuch in the limited space ing any of the components.
available.

required. Beware . . . not all power

*

Exciting range of authentic voices

*

Banjo (with repeat), Accordion

*

*

*

*

“add-a-chord” unit

= Starter kit from £98.80 + VAT

Preset sounds—Piano, Harpsichord, Hawaiian Guitar (with glide),

16 modern rhythms with superb sounds including handclap

_ Full range of ‘Easi-Play’ features * Custom Programmed ROM
Walking Bass on Lower Manual and Pedals
Real wood veneer cabinet with American walnut finish

* The only organ with update facilities for synthesizer and

= Full kit £280.54 + VAT Carriage extra on kits

™ VICTORY...

Send for a demonstration tape today only £1.95 inclusive. Hear the difference yourself.

Full details & specification on request

LEIGHTON ELECTRONIC SERVICES
17 BRIDGE STREET, LEIGHTON BUZZARD, BEDFORDSHIRE LU7 7AH

TELEPHONE (0525) 382504
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OUR AREER .YOUR FUTURE..YOUR OWN BUSINESS ..YOUR HOBBY

THIS IS THE AGE —OF ELECTRONICS!
the world's fastest growth industry...

There is a world wide demand for designers engineers and for men to service and maintain all the electronic equipment
on the market today - industrial - commercial and domestic. No unemployment in this walk of lifel

Also - the most exciting of all hobbies - ecpecially if you know the basic essentials of the subject. . ..
A few hours a week for less than a year - and the knowledge will be yours. ...
ve had over 40 years of experience in training men and women successfully in this subject.

Our new style course will enable You will do the following
snyone to have a reat understanding
of electronics by a modern, practical
and visuai method. No previous

componants
knowledge s required, no maths, and . } . h
an absolute minumum of theory @ Read, drew and understand circuit diagrams

You learn by the practical way in @® Carry out 40 experiments on basic
easy steps, mastering all the essentials electronic circuits used in modern
of your hobby or to start, or further, a equipment using the oscilloscope
career in electronics orasase!f— . B‘ i ] . ’ e j:‘ I | B a t
employed servicing engineer. uild and use digital e xlactrvonywc circuits

All the training can be carried out in and current sohd state ‘chips
the comfort of your own home and at @® Learn how to test and service every type
your own pace. A tutor is available to
whom you can write personally atany
tme, for advice or help during your i
work. A Certificate is given at the end Hi-Fi, VCR and microprocessor/computer

CACC  British National Radio&Electronics School Reading Berks RG1 1BR,

------------_------------------
| am interested in:

1 COURSE IN ELECTRONICS
COLOUR BROCHURE as described above

NAME
RADIO AMATEUR LICENCE
[ | MICROPROCESSORS

OTHER SUBJECTS
please state below

Please send your brochure without any obligation to

.

ADDRESS

OR TELEPHONE US

0734 61515 OR
BLOCK CAPS PLEASE TELEX 22758

I eostnowto © ETi1/10/841 (24 HR SERVICE)

C
British National Radiod Electronics School Reading Berks RGL IER
LB &)

- fres
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AMPLIFIERS [

Over the last few years we have received feedback via

the general public and industry that our products are
from Taiwan, Singapore, Japan, etc... |LP are one of

the few "Al! British’ electronics Companies manufacturing
their own products in the United Kingdom. We have proved
that we can compete in the world market during the past
12 years and currently export in excess of 60% of our
production to over twenty different countries — including
USA, Australia and Hong Kong. At the same time we are
able to invest in research and development for the future,
assuring security for the personnel, directly and.
indirectly, employed within the UK. We feel very proud
of all this and hope you can reap some of our success.

I.L.Potts — Chairman

In keeping with ILP’s tradition of entirely self-contained modules
featuring, integra! heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

BIPOLAR MODULES MOSFET MODULES

Module | Output DISTORTION | Supply i Module | Output DISTDRTION
Power THD. LMD, | Voitage Number | Power THD. 1MD, |Vottsge
Watts Typat  60Hz/ Typ N Watts Typat Typ
1KHz  7KHz 4:1 s 1KHz  7KHz 4:1

Fv30 0.015% <0.006% | % 1B |76 68 x 40 MOS 128] 60 <0.006% <0.006% | +45 [120x78x40 | 420
HYB0 g 0.016% <0.006% | £25 |76x68 x40 MoS 248{ 120 48 |<0.005% <0.006% | +55 |120x78x80 | 850
HY6060 0.015% <0.006% | +25 |120x 78x 40 MOS 364 180 4 <0,005% <0.006% | +55 |120x78x 100§1025
HY 124 0.01% <0.006% | £26 [120x78x 40 —
HY128 0.01% <0006% | £35 |120x78x40 Protection:
HY244 001% <0006% | 35 |120x78x50
HY248 0.01% <0.006% | £50 |120x78x50
HY 364 : 001% <0006% | +45 |120x78x100
HY368 0.01% <0.006% | £60 |120x78x 100

Protection: Full load line. Slew Rate: 15v/ps. Risetime: Sus. S/N ratio: 100db. 'N (+] P' n rtain
Frequency response {—3dB) 15Hz — S0KHz. Input sensitivity: 500mV rms. Ew t 'L ' c" EI‘I“ ment

input | 100K £} . Damping factor: 100Hz >400. c1s
Mono Power Booster Amplifier to increase the output of your existing car radio

or cassette player to a nominal 15 watts rms.

Able to copa with-complex losds without the need for very special
. protection circuitry (fuses will suffice), i

Slew rate:  20v/ps, Rise time: 3ps. S/N ratio: 100db .

Frequency response {—3dB): 15Hz — 100KHz, Input sensitivity: 500mV rms
input i 100K L. Damping factor: 100Hz > 400.

PRE-AMP SYSTEMS
Very easy to use.

Modute Module Functions Current | Prics inc. .
Number Required | VAT Robust construction. £9.14 (inc. VAT)
HY6 |Mono pre amp | Mic/Mag. Cartridge/Tuner/Tape/ 10mA £7.60 Mounts anywhere in car.
Aux + Voi/Bass/Treble Automatic switch on.
HY66 |Stereo pre amp | Mic/Mag. Cartridgef Tuner/Tape/ 20mA £14.32 R X
Aux +-Vol/Bass/ Trebie/Balance Output power maximum 22w peak into 411
My73 | Guiter pre amp | Two Guitar (Bass Lead) and Mic+ | 20mA | £15.36 Fraquency response (~3dB) 15Hz to 30KHz, T.H.D. 0.1% at 10w 1KHz
separate Volume Bass Treble + Mix /N ratio (DIN AUD'_O) 80dB, Lf"‘d '"“"f’?"“ 31 d i J
HY78 [Stereo pre amp | As HY66 less tone controls 20mA £14.20 Input y and e 700mV ms into 15K 3V rms into 81
Size 95 x 48 x S0mm, Weight 256 gms.

Most pre-amp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pre amp modules if required for C1518 N
£6,47 {inc. VAT). Pre-amp and mixing modules in 18 different variations. Stereo version of C15. £17.19 {inc. VAT’
ol Size 95 x 40 x BD. Weight 410 gms.

For ease of construction we recommend the B6 for modules HYB—HY 13 £1.05
{inc. VAT) and the 868 for modules HYE6—HY78 £1.29 linc. VAT).

POWER SUPPLY UNITS (Incorporating our awn toroidal transformers)
Modet For Use With Price inc. Model For Use With Price inc. Model For Use With Prica inc.
Number VAT Number VAT Number VAT
PSU 21X |1 or 2HY30 £11.93 PSU'G2X | 2x HY 124 £17.07 PSU 72X [ 2 x HY248 £22,54
PSU 41X | 1or 2HYE0, 1 x HYBOBO, 1 x HY 124 | £13.83 PSU 63X | 2 x MOS128 £17.86 PSU 73X { t x HY364 £22.54
PSU 42X |1 x HY128 £15.90 PSU 54X | 1 x HY248 £17.86 PSU 74X | | x HY 368 £24,20
PSU 43X | 1 x MOS128 £16.70 PSU 85X [ 1 x MOS248 £19.52 PSU 75X | 2 x MOS248, 1 x MOS368 £24.20

PSUBIX [2x HY 128, 1 x HY244 £17.07 PSU 71X | 2x HY244 £21.75

Please note: X in part no. indicates primary voltage. Plaase insert "Q"' in place of
X for 110V, “'1" in place of X for 220V, and *'2"' in place of X for 240V.
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TOROIDALS

The toroidal transformer is now accepted as the standard in
industry, overtaking the obsolete laminated type. Industry has
been quick to recognise the advantages toroidals offer in size,
weight, lower radiated field and, thanks to I.L.P., PRICE.

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within 7 DAYS
together with a short lead time on quantity orders which can be
programmed to your requirements with no price penalty.

% Gold service available.
21 days manufacture for urgent
deliveries.

% Orders despatched
within 7 days of
receipt for single or
small quantity orders. |

%5 year no quibble
guarantee. =

TYPE

SERIES SECONDARY RMS SERIES SECONDARY RMS
No Voits PRICE iTYRE No Voits

Current Current

0x010 6+6 120 va  4x010
0x011 i 90 x 40mm  4x011

0.35Kg 0x012 12412 . 1.2Kg  4x012
Regutation 0x013  15+15 I £5.1 2 Regulation  4x013
19%  0x014  18+18 . +p&pgo.78 M% - 4x014
0x015 22422 . + VAT £0.89 4x015

0x016  25+25 . TOTAL£6 79 4x016

4x017
0x017 30430 4x018

(encased in ABS 'plastic) 4x028

4x029
4x030

1x010

1x01%

0.45Kg 1x012
Regulation 1x013
18% 1x014
1x015

1x016

1x017

£5 .49 160 va  5x011

110 x40mm 5x012
+p&pfe1.10 1.8Kg 5x013
+VAT£0.99 Regulation 5x014
TOTALE7.58 8% 5x015
5x016
5x017
5x018
5x026
5x028
5x029

m.1 3 5x030

+p&pf€135

+ VATE£1.12
TOTAL £8.60 225va  6x012
110x45mm 6x013
2.2Kg  6x014
Regulation 6x015
7% 6x016
6x017

6x018

6x026

£6.66 6x025
+p&pfl1.72 6x033
+ VATE£1.26 6x028
TOTAL £9.64 6x029
6x030

52283888

50va  2x010
2x011

2x012

2x013

13% 2x014
2x015

2x016

2x017

2x028

2x029

2x030

80va 3x010
90 x30mm 3x011
1Kg 3x012
Regulation 3x013
12% 3x014
3x015

3x016

3x017

3x028

3x029

3x030

BR&28582835

NN ADD-

COO=—=“NNWAD ODOO==wu=NNA O0O0O===N

uuu'm'cn'a'n'au;g
CONLOANIOR

300va 7x013
110x50mm 7x014
26Kg  7x015

Regulation 7x016 J

£7.42 o 1017 £10.88
+p&pE1.72 7x018 +p&p£2.05
+ VAT£1.37 7x026 +VATE1.94

TOTAL£10.51 7x025 TOTALE14 87

7x033

7x028

7x029

7x030

500 va 8x016
140 x 60mm 8x017

4Kg  Bx018 :
£8.43 | i B RThi

+p&pg1.72 8x033 + VAT £2 52
+ VATE1.52 8x042 TOTALE£19.30 -
TOTALE11.67 8x028
8x029
8x030

625va  9x0t7
140x 75mm 9x018

5Kkg  9x026 !
Regulation 9x025 ! £1 7-1 2
4% 9x033 +p&pL255
9x042 + VAT.£2.95
£9.81 9x028 TOTAL £22.62
+p&pEL205 9x029

+ VATE178 9x030
TOTAL£13.64

ALSO AVAILABLE
Sizes up to and including 5KVA are
manufactured to order.

The benefits of ILP toroidal transformers
ILP toroidal transtormers are anly half the weight and height of their laminated
equivalents. and are available with 110V. 220V or 240V primaries coded as follows:

IMPORTANT: Reguiation — Al voltages guated are FULL LOAD. Please add regulation figure to secondary
wvoltage to obtain off load voltage.

NEW PRODUCTS

HYBRID REGULATOR MODULES

The HR314 and HR614 regulated power supplies provide
a constant 13.8 volt d.c. output at up to 3 Amp or 6 Amp
respectively. The modules are encapsulated to an integral
heatsink and are fully short circuit protected making them
suitable for home or bench running of CB, car stereos or
any 12 volt d.c. equipment required for many hobby or
professional applications.

HR314 £10.23 inc. VAT
HR614 £18.51 inc. VAT

For mail order please make your crossed cheques or postal
orders payable to ILP Electronics Ltd. Barclaycard/Access
weicome, Trade orders standard terms.
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For 110V primary insert ~ 0" 1n place of "X in type number

For 220V primary (Europe) insert © 17 n place of "X in type number
For 240V pnimary (UK) insert “2"inplace of X" 1n type number
Also available at Electrovatue,Maplin

TECHNICAL SPECIFICATIONS

MODULE HR314 HR614
Output Voltage +13.8v 5% +13.8v £5%
Output Current Up to 3A Up to 6A
Current limit (nominal} 3.5A approx 7A approx
Maximum Input Voltage +30v +30v
Minimum [nput Voltage +16v +16v

Maximum Input Volitage for nominal +20v +20v
output current

Maximum output current at 30v input 1.8A approx 3.5A approx
Output ripple {100Hz) - See Note 1 <10mV rms <10mV rms
Size in mm. 76 x 68 x 40 high | 120 x 78 x 40 high

POWER SUPPLY UNITS: comprising toroidal transformer
plus 90 x 50 x 85 mm high printed circuit board containing
smoothing ard rectification

PSU31X Suitable for running one HR314 at full rated current.  £13.17 inc. VAT
PSUS6X Suitable for running one HR614 at full rated current. £19.13 inc. VAT

For 110v operation insert O in place of X — brown primary leads.
220v (Europe) operation insert 1 in place of X — pink primary. leads.
240v (UK) operation insert 2 in place of X — orange primary leads.

Postto {LP Electronics Lt Graham Bell House Roper Close
Canterpury CT2 7EP Kent Englang
Telephone (0227) 54778 Telex 965780

1o (vision of
1P Electionmies {1y

ELECTRONICS LTD.




CURVING

ELECTRONS

Magnetic fields can be mind-bending when you try to
understand what’s going on. They can also bend the paths of
poor little innocent electrons, too. John Dance shows us a
practical import of this phenomenon.

of the John Hopkins University,

Baltimore, the Hall effect found few applications

until high quality semi-conductor materials became

available since it is so small that it is difficult to detect in

metals. Hall found that if a magnetic field is applied to a

current carrying conductor at right angles to the direction

of the current flow, a potential difference appears across

the material in a direction which is at right angles to both

the direction of the current flow and to that of the
magnetic field.

In Fig. 1(a), the potential applied between the two
electrodes causes an electric current to flow through the
material. If this material is homogeneous and no magnetic
field is present, the current flow through it is of uniform
density. In the case of the P-type semiconductor material
shown, current is effectively carried by the majority hole
carriers which behave as positive charges, and these move
in the same direction as the conventional current flow in
the external wires. _

If a magnetic field is now applied so that its direction is
into the paper, Fleming’s left-hand motor rule indicates
that the moving holes will experience a force towards the
left and will tend to curve in this direction, as shown in Fig.
1(b). As holes cannot flow out of the left-hand face of the
block of P-type material, some positive charges will ac-
cumulate there. Similarly, negative charges will ac-
cumulate on the right-hand face of the block of material
since no holes can flow into this face.

The electric field created by these charges tends to
repel the holes from the positively charged left-hand face

iscovered as long ago as 28th October, 1879 by Ed-
win Hall
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fig_._.l '(_a)_,_ (b) and (¢) The Hali effect illustrated by hole flow.

towards the negatively charged right-hand face. The field
increases until the positive charges are again moving
uniformly across the block of semiconductor material as
shown in Fig. 1(c). Any tendency on the part of the
positive charges to move to the left will increase the elec-
tric field, causing the charges to move directly across the
block of material so that the balance is accurately restored.
A pair of Hall electrodes placed in the position shown in
Fig. 1(c) can be used to detect the Hall voltage produced
in this way.

In the case of N-type semiconductor materials in

which the majority carriers are electrons, the flow is in the

opposite direction to that of the conventional current in
the external wires. The left-hand rule again shows that the
charge carrier movement is towards the left, but in this
case the negative charge carriers build up a negative
charge on the left-hand side and a positive charge on the
right-hand side. Thus we can use the Hall effect to
distinguish between N and P-type materials by detecting
the polarity of the Hall effect voltage produced.

in most metals one obtains a Hall effect voltage with
the same polarity as in an N-type semiconductor material,
since conduction is by means of electrons. However, the
Hall voltage is much smaller than ‘in semiconductor
materials and a few metals, such as zinc, produce a Hall
voltage of the opposite polarity; in such metals the interac-
tion of the moving electrons with fixed positive ions
results in the current being ettectively carned by holes. In- -
trinsic (pure) semiconductor materials show a small Hall
effect; although the numbers of electrons and holes per
unit volume are approximately equal, the electrons are
more mobile, and the overall behaviour is normally like
that of an N-type material.

The Hall ef‘f)ect in semiconductor materials produces a
much larger Hall voltage than in metals because the
number of charge carriers per unit volume is far smaller.
The Hall voltage, V., is given by the equation:

V= Bl
Net
where B is the magnetic flux density
I is the current flowing through the specimen
N is the number of charge carriers per unit

volume

e is the charge of an electron (1.6x107"
coulombs)

t is the thickness of the specimen.

If one considers a piece of copper of thickness 1 mm cafry-
' ' © ETI OCTOBER 1983



ing a current of 1A in a magnetic field of 1 Tesla (10,000
Gauss), V, works out as a mere 62.5 nV, since N is about
10% electrons per m?* for copper. It is extremely difficult to
measure 60 nV in such a circuit. In silicon, however, N
may be 10,000 times smaller, so under the same condi-
tions one obtains a V, value of 625 uV which is a much
more reasonable voltage for measurement. Hall first
detected the effect using a thin gold foil.

The Hall effect has been widely used in materials
science research where it enables information to be ob-
tained about the charge carriers. When indium an-
timonide semiconductor Hall cells became available, they
were used for the measurement of magnetic fields, but in-
dium arsenide produces a Hall cell with about one-tenth
of the temperature coefficient of indium antimonide,
although its Hall output voltage is lower. Hall cells can be
used as multiplying devices, for example in wattmeters,
where a voltage is used to generate a proportional current
through a Hall cell using a series resistor, while the load
current passes through coils which generate the magnetic
field in which the Hall cell is placed. Thus the output is
proportional to the product of the voltage and current.

Other important applications of discrete Hall devices
include their use in brushless DC motors in which the con-
ventional brush and commutator system is replaced by
Hall effect devices and suitable amplifiers. The use of such
brushless motors avoids the inconvenience of brush
replacement and improves reliability, but the elimination
of sparking at the brushes is perhaps the most important
advantage where low electrical noise is important (such as
in high quality tape recording equipment).

Hitachi developed a Hall effect tape replay head in
1977 .which is stated to have a high signal-to-noise ratio
and excellent transient response (since it is non-inductive).
A thin film of indium antimonide is employed, the output
being determined only by the magnetic flux present so
that a constant response is obtained at the lower frequen-
cies — even down to zero frequency.

Monolithic Hall Devices

Silicon Hall effect devices have the great advantage
that other circuitry can be integrated on the same silicon
chip using normal IC production processes. Unfortunately
the Hall voltage from silicon cells is about a hundred times
smaller than that of Hall devices made from indium
arsenide, but the temperature stability of silicon devices is
far better and the small output levels can be amplified by
on-chip components. Typical Hall voltage outputs from
silicon cells are in the millivolt to tens of mV region,
depending on the operating conditions.

Although most Hall effect devices are used in swit-
ching circuits, there are plenty of applications for linear

3 REGULATOR

X +
AMP

GND @

@Nc

6

Fig. 2 Block diagram of a monolithic linear Hall effect
device.
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Fig. 3 Output voltage versus magnetic flux density for a
UGN-3501M.

Hall devices. The basic internal circuit of the Sprague
UGN-3501M linear device is shown in Fig. 2; it can be
seen that the small output from the Hall cell itself is
amplified by an op-amp. Offset output nulling facilities are
included in this eight-pin DIL device, but not in the
UGN-3501T which has only 3 connections. The
UGN-3501T operates on from 8 to 12 V and the
UGN-3501M from 8 to 16 V power supplies. The output
voltage from a UGN-350TM device at various values of
magnetic flux density with a 12 V supply, a 10 k load and
two different values of resistor between pins 5 and 6 are
shown in Fig. 3. The frequency response of these devices
extends to about 25 kHz (—3dB). The sensitivity of the
UGN-3501T is roughly twice that of the UGN-3501TM.

Fig. 4(a) shows an application of the UGN-3501T as a
ferrous metal detector and Fig. 4(b) is the circuit used. The
pole of the magnet is fixed in contact with the Hall device
and the output falls by 20 mV peak as the 25 mm steel ball
rolls above the sensing device. This signal is amplified by a
741 device and drives the 2N8512 to conduction so that
0.5 A passes through the load. The low frequency
response may be controlled by changing the value of the
22 uF coupling capacitor and high frequency attenuation
may be introduced by using a small capacitor to shunt the
feedback resistor of the 741.

By attaching the opposite pole of the magnet to the

STEEL BALL
DIAMETER 25mm

—

1 |

|
N
S
{a) -
MAGNET 2
,\/> R; 470k
017 (\s) LOAD
] L f, :
) %2
+12vO—— o2t 470R
22u
10k
2N5812
12
1b)
Fig. 4 (a) and (b) A ferrous metal detector using the .
UGN-3501T.
45
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Fig. 5 A Hall effect switch using the UGN-3501M.
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Hall device, it can be made to sense the absence of fer-
romagnetic material rather than its presence.

Fig. 5 shows the use of a LM324 operational amplifier
to supply a voltage gain and to transform the differential
output of a UGN-3501M into a single-ended output so that
the circuit can drive a load which has one side earthed.
The LM324 can be operated from a single power supply
provided that the output does not swing below 0V. The
connections shown are suitable for the detection of the
field from a south pole, but if that from a north pole is to
be detected, pins 1 and 8 should be reversed.

Another application for linear devices is in flux-
meters, but calibration will be required. A typical
UGN-3501M provides a differential output of about 1.4
mV in a 0.1 T field. The response is quite linear to 0.1 T,
but the useful linear range can be extended to 0.3 T if a
resistor of about 47 R is placed between pins 5 and 6 (see
Fig. 2).

Linear devices can also be employed in current
measurement applications. The device may be placed in
the gap of a toroid and the current passed through a coil
on the toroid. This may be used for overload detection in
electric motors, current limiting, etc.

Siemens have recently introduced a KSY 10 linear Hall
effect position sensor in which a gallium arsenide (GaAs)
substrate is employed. This device is unique in that it is
manufactured by an ion implantation planar technique
which produces a doped layer only 0.3 gm in thickness;
the use of this thin layer enables a sensitivity of 200+ 30
V/AT to be obtained with a temperature coefficient of only
about +5 x 10~* per degree K. For example, it will provide
a Hall output of about 200 mV with a 5 mA control current
in a field of flux density 0.2 T. The sensitivity can be
selected in the range 30 to 300 V/AT by choosing the
appropriate ion doping level during manufacture. The two
Hall voltage output connections and the two control cur-
rent connections are interchangeable, since the active
sub-regions are symmetrical.

The output from the KSY 10 device is proportional to
the effective magnetic field and to the control current
passing through the device. The sensor is only 1 mm deep,
so it can easily be positioned in the magnet yoke of current
converters for current measurements. The active area itself
is a mere 0.2 mm by 0.2 mm and lies 0.35 mm behind the
front of its mini-plastic case. The device is very suitable for
determining the position or speed of toothed gears or of
rack and pinion mechanisms. The wide band gap of the
gallium arsenide material used enables this device to be
used at temperatures of up to 150°C, so applications in the
engine compartment of motor vehicles are envisaged and
it may also be used in brushless DC motors.

It is interesting to note that Yoshito Takehana’s Group
of the Electronic Devices Development Division of the
Sony Corporation of Tokyo has developed a very sensitive
silicon Hall effect sensor inside a special transistor. The
output terminals of this magnetic sensor are in the reverse
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biased depletion layer; a magnetic field perpendicular to
the flow of the charge carriers between the base and col-
lector terminals will produce an output of about 85 V/cm
at a flux density of 0.1 T. If such a linear device is suc-
cessfully developed to the production stage, a much wider
field of application may be opened to Hall effect sensor
devices at some future date.

Switching Devices

Switching or digital Hall effect monolithic devices are
especially easy to use and are finding many applications in
keyboards, in vehicle circuits, in toys and in any applica-
tions where movement must be converted into an elec-
trical digital type of signal.

The basic circuit of a typical Hall effect switching
device is shown in Fig. 6. An on-chip regulator is usually
incorporated in the device, since this is necessary to pro-
duce a constantly repeatable performance, especially in
automobile applications where the supply voltage can
vary over a wide range. The regulator supplies a constant
current through the Hall cell (shown by a X in Fig. 6) and
the two connections which supply the Hall output voltage
feed the inverting and non-inverting inputs of a com-
parator device which in turn drives a Schmitt trigger circuit
and an output stage.

V+

T

QUTPUT

HALL
CELL

SCHMITT

+
X TRIGGER

COoOMP
as '

Fig. 6 Block diagram of a monolithic switching Hall effect
device.

When the magnetic flux density in the Hall cell
changes, the Hall voltage from this cell will change so that
the comparator will switch the state of the Schmitt trigger
circuit. A suitable amount of hysteresis is built into the cir-
cuit so that if a small increase in the magnetic flux density
causes the output to switch into its other state, an ap-
preciably larger decrease in the flux density will be re- .
quired to cause the circuit to switch back to its former
state. This prevents repeated rapid switching between the
two states for very small changes in the flux density.-

The Sprague UGN-3019T device (formerly coded
ULN-3006T), is an economical product very suitable in
most applications for the experimenter. This is encap-
sulated in the T-type package shown in Fig. 7, the Hall ele-
ment itself being at the centre of one face of the device as
indicated. As Hall effect devices are used in conjunction
with a magnetic field, it is obviously important that the
package used should allow the device to be easily orien-
tated with respect to the field and to be easily mounted.
The type of package shown is, in the opinion of the writer,
usuale more convenient for magnetic field sensing than
the dual-in-line packages sometimes used for Hall Effect
sensors. The UGN-3201M  (formerly  designated
ULN-3006M) is very similar to the UGN-3019T, but is
mounted in an 8-pin dual-in-line package.

The UGN-3019T may be used in the basic circuit of
Fig. 8. In the absence of any magnetic field, the internal
output transistor is cut off and passes only a very small col-
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Fig. 7 The UGN-3019T — “‘T"’ type package.

lector current (typically, 1 gA, maximum 20 gA). The out-
put voltage is therefore ‘high’ and has a value which is
almost equal to the positive supply voltage; this supply
voltage may have any value from +5 V to +16 V with an
absolute maximum of +20 V (above which the device
may be damaged).

+5 10 +18V

3

OUTPUT

1

R1
3k3
UGN-3019T

OuUTPUT

:J"
Fig. 8 A Hall effect switch using the UGN-3019T.

If a magnetic field of adequate flux density and of the
correct polarity is now applied perpendicular to the face of
the device, the internal Hall cell provides a voltage to the
comparator of Fig. 6 which switches the Schmitt trigger so
that the output transistor in the device conducts. The out-
put falls to its low state with a typical value of +0.15V and
a maximum value of +0.4 V. The UGN-3019T can sink a
current to its output of up to 15 mA, so the load resistor R1
of Fig. 8 must be chosen so that not more than 15 mA will
flow into pin 3 with the particular value of positive supply
voltage used.

The writer found that a UGN-3019T would switch to
its low voltage output state when a small bar magnet was
brought within about 3 mm of the centre of the body of
the device. Owing to the built-in hysteresis in the internal
circuit of the device, it did not revert back to the ‘high’
output state until the bar magnet was withdrawn to a
distance of over 10 mm. The hysteresis characteristics of
the ULN-3019T are shown in Fig. 9. A (?lpical device swit-
ches to the ‘low’ output state at a field of 0.05 T and all
devices are certain to switch at a field of 0.075 T at the
centre of their face. A typical device reverts to the ‘high’
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‘Fig. 9 Output voltage versus magnetic flux density for a

UGN-3019T.

output at 0.0225 T and all devices at a value not less than
0.01 T. The device is unaffected by small stray magnetic
fields from any transformers, relays, etc. which may be
nkar to it. :

UGN-3019T circuits are unaffected by the application
of a field of the opposite polarity to that required to switch
the output to the low voltage state. If the field is too weak
to cause switching to the low output state, an improve-
ment in the sensitivity can be obtained by placing a piece
of iron or other ferromagnetic material on the far side of
the device from the magnet as close to the device as possi-
ble. A greater increase in sensitivity can be obtained if the
device is placed between two magnets with opposite poles
on each side of the device. It is important that the magnet
should be moved on a line directly towards the centre of
the device, since a displacement of about 3 mm from the
centre line can more than double the required flux
density.

The UGN-3019T requires a supply current of about 7
mA (maximum 9 mA) with a 5 V supply and about 12 mA
(maximum 16 mA) with a 12 V supply. A particular advan-
tage of Hall effect switching devices over mechanical con- -
tact switching is their high speed of operation, the rise and
fall times being measured in nanoseconds with operating
speeds of up to about 100kHz. The output pulses are
‘clean’ without the ‘bouncing’ which is characteristic of
mechanical contacts. Monolithic Hall effect devices are
comparable in price to reed switches.

Using Hall Switches

An important use of Hall effect switching devices is for
the detection and measurement of rotation. Many types of
mechanical system arrangement are possible. in the ‘slide
by’ mode one or more small magnets are mounted on a
spinning disc and these magnets pass close to the face of a
Hall effect IC. Each time a magnet passes the device, the
circuit switches first to its low output voltage state and
then back to the high output voltage state as the magnet
moves away from the device.

An alternative system is the ‘vane switch’ technique,
in which soft iron vanes attached to the rotating metal disc
pass between the magnet and the Hall device. Each time a’
vane passes through this gap, the magnetic flux no longer
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Fig. 10 (a) and (b) Ring magnet revolution indicators.

reaches the Hall device owing to the shielding effect of the
iron in the vane, and the Hall circuit switches back to its
high output voltage state.

Fig. 10(a) shows a system for detecting rotation which
uses a radially-magnetised ring magnet. Suitable inexpen-
sive ring magnets for use with either type of system are
readily available. Up to eight pulses per revolution per 10
mm diameter of the magnet disc are possible, so 80 pulses
per revolution can be obtained from a 100 mm diameter
disc. These two arrangements have been designed for the
UGN-3030T device; this is similar to the other devices
discussed except that switching to the low voltage state oc-
curs at a typical flux density of 0.016 T (maximum 0.025 T)
and return to the high voltage state at 0.011 T (minimum
=0.025 T). The power supply current required is only
about half that needed for the UGN-3019T. It should be
noted that to ensure switching of the UGN-3030T back to
the high voltage state, a field of the opposite polarity is re-
quire(fofﬂux density —0.025 T; this is provided by tﬁe use
of alternate polarity magnetic poles in the ring magnets of
Figs. 10(a) and 10(b).

Rotational systems as described above have a very
wide range of use in engines and machinery. One that
many readers will have first-hand experience of is in car
ignition circuits, where the contact breakers are replaced.
This leads to the ignition timing being a once-and-for-all
setting, as there is no wear, and this can only help improve
fuel economy and lower exhaust pollution.

The same sort of sensor head can be used for measur-
ing rotational speeds and counting the number of revolu-
tions. In this case possibly the best course to take with the
electronics is to have a pulse-generating circuit after the
Hall effect device, so that the pulses can either be counted
or fed to an analogue meter (to get a rate of revolution
indication). .

When fitted to a vehicle wheel such a system could
have a further important use, namely in an anti-skid
braking system. In this the electronics would detect when
the wheel was not turning while the car was still moving.
The system would then momentarily reduce the brake

o i

Y

Fig. 11 A Hall effect pressure switch.
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Fig. 12 An acceleration sensing system.

force to the wheel so that it would turn again and control
would be restored, after which full braking force would be
restored. This has the effect of pumping the brakes — but
be warned, it’s not eary to construct such a system, and
we strongly recommend not trying!

Hall effect devices can be used to detect linear mo-
tion; Fig. 11 shows a simple pressure switch. Coupled with
a push-button, this sort of arrangement is common in key-
board switches. A similar application is as an acceleration
detector, and Fig. 13 shows how this can be done. In this,
acceleration forwards or backwards causes the magnet to
move nearer to one of the two Hall devices. Conversely,
the tilt sensor in Fig. 13 works by detecting when the
magnet moves away from directly above the Hall device.

|
N
Nk

Fig. 13 A Hall effect tilt sensor.

As transducers go, Hall Effect devices can give a
relatively large switching capability, being capable of sink-
ing ample current to interface directly with TTL. Fig. 14
shows a suitable circuit for interfacing to CMOS devices.

Fig. 15 shows a handy buffer circuit that can be used
to drive larger loads, such as a 12 V relay coil. In Fig. 14,
when the magnetic field is strong enough, the output from
the Hall device will be low and the transistor will be off.
Hall devices can drive reed relays directly provided that
they do not pass too much current, and provided that a
transient suppressing diode is connected across the coil to
prevent the back-EMF from destroying the Hall device (the
diode cathode should go to the positive terminal of the
relay coil).

If a Hall device such as the UGN-3030T is required to
control a triac such as the RCA 40669 which can handle
up to 8 A RMS, a transistor amplifier stage is required bet-
ween the Hall device and the triac as shown in Fig. 16.
When the Hall device conducts, a current of 9 mA flows
from the base of the PNP 2N5811 transistor which in turn
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FEATURE: Curving Electrons

+12v +12v vDC +iay
2K0° 43
HALL HALL
SWITCH | BFY50 Batrch Mos Vour

I oo

Fig. 14 (left) Driving CMOS from a Hall effect device.
Fig. 15 (right) A current amplifier for the Hall device.

supplies 80 mA to the triac gate to turn on the load cur-
rent. It should be noted that the Hall device is connected
to one side of the mains supply; this could be avoided by

the use of an opto-coupling device between the Hall IC
and the triac circuit.

ETI
I

115/230 VAC
HIGH

|
i
2N581

1k2 40669

3020 4k7

120R

1k0

AC AND +12v
*.COMMON

Fig. 16 AC power control using a Hall effect device.

EDITORIAL ASSISTANT

Due to promotion, Computing Today is seeking an Edi-
torial Assistant. The person we are looking for is an
accurate worker with a sense.of humour who will be able
to maintain the high standards of the magazine while
keeping to deadlines. Knowledge of program assessment,
development and debugging is required, both in BASIC
and machine code/assembly language (preferably for the
Z80 and/or 6502). Applicants should be able to express
themselves in English but no journalistic experience is
necessary. training in- technical journalism will be pro-
vided.

Familiarity with other languages, particularly
Pascal and FORTH, would be an advantage, as would a
general knowledge of electronics.

Salary is negotiable depending on age and exper-
ience, All applications will be treated in strictest confi-
dence. To apply, send a CV to:

CT Vacancy,

Ron Harris, Managing Editor,

Argus Specialist Publications Ltd,

145 Charing Cross Road,

London WC2H OEE.

[ 5 E= announce two NEW handheld instruments

COMBINES THE PERFORMANCE OF BENCHTOP MODELS WITH THE CONVENIENCE OF PORTABLE UNITS

3002 AUTO-RANGING
CAPACITANCE METER

In the palm of your hand - a capacitance
meter that behaves like a benchtop
model. Just look at the features that GSC
have buiit into the Model 3002:

3'2-digit liquid-crystal display

Eight ranges from 1pf to 19 990 uF

Dual-threshold technique for high

accuracy

Accuracy down to 0.2%

Measures only 193 x 95 x 44mm

Battery or mains operation

bt And that's not all - because the 3002’s
d.c. charging characteristics allow it to
determine the true capacitance of cables,
switches and other components as well as
capacitors. All this - plus the option of

rechargeable battery or mains operation —
for only £144.

GO SPECIALTIES CORPORATION

GSC (UK) Limited

Freepost-Saffron Walden, Essex CB11 3AQ Tel:

S000 COUNTER-TIMER

5000
COUNTERTIMER GSC's new Model 5000 counter-timer

sets new standards in  hand-held
electronic instrumentation.

Why? - because the 5000 not only
incorporates the latest developments in
high-speed low-power C-MOS circuitry to
pack benchtop features into a pocket-
sized instrument - it also adds extra
features like pulse-width measurements.
signal conditioning, and automatic master
reset logic to eliminate erroneous
readings.

' The cost? Only £239 - and this buys you
a full 0.1Hz-50MHz instrument in a
package measuring only 193 x 95 «x

| 44mm. The 5000 also offers the option of
mains or rechargeable battery operation,
and it's so easy to operate.

Has there ever been a better bargain?

PWR DISPLAY POL. COUP  ATTEN
o te I E ¥
o, s
oFF

Saffron Walden (0799) 21682 Telex: 817477




It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practicg and are legal, decent,
honest and truthful.

But if you find one that, in your opinion, is wrong in some
way, please write to us at the address below.

We'd fike you to help us keep advertising up to standard.

, The Advertising Standards Authority.
if an advertisement is wrong,we're here to put it ri
AS.A.Ltd, Brook House, Torrington Place, London WCIE 7HN.

Awide range of high performanceinstruments, at pricesthat are hard to beat, puts
professional test capability onyour bench

COUNTERS ~TF200 10Hzto 200MHz; TF040 10Hz to A0MHz; PFM200A 20Hz to 200MHz
{hand-held model); TP600 prescales to 600MHz; TP1000 Prescalesto 1GHz

MULTIMETERS - TM3510.1% 3'2 digit LCD; TM3530.25% 3% digit LCD; TM3550.25%
32 digit LED; TM354 0.75% 3'% digit LCD (hand-held model); TM4510.03% 4% digit
with autoranging and sample hold

OSCILLOSCOPE-SC110A 10MHz, 10mV sensitivity, 40mm CRT with 6mm
graticule divisions

THERMOMETERS ~TH301 --50'Cto +750“C, 1°resolution; TH302 -40°Cto + 1100°C
and - 40°F to +2000°F,0.1 and 1' resolution. Both accept any type K thermocouple.

GENERATORS - TG 100 1Hzto 100kHz Function, Sine, Square, Triangle Wave; TG102
0.2Hzto 2MHz Function, Sine, Square, Triangle Wave; TG105 5Hz to 5MHz Pulse, Free
Run, Gated or Triggered Modes

LOGIC ANALYSERS -TA20808 channel 20MHz; TA2160 16 channel 20MHz.
ACCESSORIES - Benchrack, test leads, carrying cases, mains adaptors, probes,

Send for our latest catalogue and pricelist.
ThandarElectronics Ltd,

London Road, St. Ives,

Huntingdon, Cambridgeshire PE17 4HJ.
Telephone (0480) 64646. Telex 32250.

A7 thandar —

ELECTRONICS LIMITED PUTTING THE BEST WITHIN YOUR GRASP




TV. SOUND TUNER

BUILT AND TESTED

In the cut-throat world of
congumer slectronics, one
of the questions designers
spperently ponder over

is "“Will anyone notice if
we save money by chopp-
ing this out?” In the \
domestic TV set, one of the
first casualties seermns to be J
the sound quslity. Small speakars
and no tone controls are common
and all this is really quite sad, as the £24.95 +£2.00080.
TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality
reproduction. The unit is mains-operated.

This TV SOUND TUNER offers full UHF coverage with 5 p d tuning . Itcan
#is0 be used in conjunction with your video recorder. Dlmanuons 11%"%x 8%4"x 3%“

E.T.I. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p8&p.

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDER KIT i case

ONLY £31.00 pius £2.75 p&p.

« NOISE REDUCTION SYSTEM, « AUTO
STOP. « TAPE COUNTER. » SWITCHABLE
E.Q. » INDEPENDENT LEVEL CONTROLS.
» TWIN V.U, METER. « WOW & FLUTTER
0.1%. » RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING, » FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TYPES.
Kit includes tape transport mechanism, ready punched and beck
printed quality circuit board and all electronic parts. ie. semiconductors,
resistors, capacitors, hardware, top cover, printed scale and mains transformer.
You only supply solder & hook-up wire. Futured in April P.E. reprint 50p. Free with kit.

STEREO TUNER KIT | STEREO CASSETTE

This easy to

build 3 band DE
o

FM tuner kit Stereo cassette
is designed tape deck trans-
in conjunction port with elect-
with P.E.(July ronics.

*81). For ease of construction and alignment
it incorporates three Mullard modules and an
1.C. IF System

Manufacturer’s
surplus — brand
new and operat-

FEATURES: VHF, MW, LW Bands, interstat- ional — sold

ion muting and AFC on VHF. Tuning meter. without warranty.
Two back printed PCB’s. Ready made chassis

and scale. Aerial: AM-ferrite rod, FM-75 or £11.95

300 ohms. Stabilised power supply with 'C’ plus £2.50 p&p.

core mains transformer. All components supp-
fied sre to P.E. strict specification. Front scale
size 10%"'x 2%’ approx. Complete with dia-
gram and instructions.

SPECIAI. OFFERI £13.95 +£2.50p8p.
s-u bly sir d wood cabi sleeve
to suit tuner only. Finish size: 1% x 8% "x3%".
£3.50 Plus £1.50 p&p

125W HIGH POWER
AMP MODULES

The power amp kit is 8 module for high

power applications - disco units, guitar amplif-
iers, public address systems and even high
power domestic systems. The unit is protected
against short circuiting of the load and is safe
in an open circuit «ondition. A large safety

Just requires
mains transform-
er and input/
output sockets
and a volume
control to com-
plete. Supplied with fuil connection details.

SPECIFICATIONS:

MICROSYNTH

2% Octave Music Synthesizer with two Oscil-
?lorn two s:bOds, Switched Routing -nd
ing the full range of Synth. Music & effects.
FULL KIT €137 Also available in 3 parts

PERCUSSION
MICROSYNTH

TwoChanneltouch Sensative unit plus
variable angle L.F.O. phaser, internal
and external triggering

COMPONENT KIT £89

PROGRAMMABLE

BAN D' BOX BACKING TRIO

THREE PIECE BACKING BAND
Generates the sounds of three instrumentalists
to back Soloists

DRUMS + BASS + KEYBOARDS
Over 3,000 chord changes {60 scores) on 132 dif-
terent chords - extendable to 200 scores. Master
Rhythm also required.
FULL KIT £235 EXTENSION £82

88/72 NOTE PIANOS
SPECIALISTS SINCE 1972

non o| Pnno Key Inertia.

COMPONENT KITS
including Keyboard

88 NOTE £266

72 NOTE €234

The above may also be pur-

chased in four parts.

DOMESTIC KITS

MASTER RHYTHM
PROGRAMMABLE DRUMS
inc. Cabinet, PA, & Spkr, | Twenty-Four Rhythm programm-

88 NOTE g442 | able Orum Machine with tweive

72 NOTE €398 | instruments. Eight sections are ex-

tended to 24/32 measures for two
STAGE MODEL bar programmmg Sequence opera-

h n tion and instrument tone adjust.
inc. Cabinet & Stand
72 NOTE £383 COMPLETE KIT £7!
STRING ENSEMBLE £198.50
ROTOR-CHORUS £98.00

ALL_PRICES INC. VAT, CARR, & TELEPHONE ADVICE
SAE. for full Specs & MANF. PRICES. VISA-ACCESS

SQUARE FRONT KEYBOARDS
88 NOTE €60 49 NOTE £29

NOTE €50 30 NOTE £19
KEYEWITCH ITEMS ALSO AVAIL-

LEF PRODUCTS (ELECTRONICS) LIMITED (Dept ETI
44A BRAMHALL LANE SOUTH BRAMHA

STOCKPORT CHESHIRE SK7 1A
TEL 061439 3297

Sub Nin PULSE TRANGFORMER. Sec cantre tap- |
p-d wmmmmm‘g

£1.90.
IMD DISCHARGE CAPACITOR 8 mfd 4KV BB
sach P&P 2. o

9” MONITOR in attractive case. Non Standard|
Input. With info £25 ugh Caz £7. Matching ACSI
coded eyboard with Numeric Keypad and
27 Funcnormays £2508ch PSP LS. The p‘rtto

T3"MONITOR. Cased. Non Standard Input. With TELEPH
Infor£20 each. Carv£7 With Matching ASCIi coded .
Querty Keybocrd wnlh Numeric Pad and 24 Function

r. Carr £7.
E&C 20" blnck a. white monitor. Video in £80. T\1
style 20" Monitors £30

Discoloured £4 each. 10 off £30. 748 style bisck or
rwn.-‘uh PBP £2 sach. Mow-n Over

0 by
'mnn VG!ICFU 280VAC 1BA

INSTRUMENT CASE standard 18" width x 16 80/00HZ. With g Loshte
depth ch. Carr 7. 5
&g:%y;s»?nrgs;'bmsmonsx Connection .‘,"“m Mm” wze 1) x 778", 80p sech
i Lad

CREED 753 TELEPRINT!R Very good con 1.T.T. LOUD SPEAKER. 3 {" die. 0 ohm 0.2 Watt.
dition. €28 each. Carriage £ New. T&mh 10 off 18

EH.T. BLE. Oversll dia 5mm, 10p per metre.
ELECTROLV'NC clmlTOR 15,000 mid 25V. 100 metre drum £7.80 P

MUA Ooff £1.80. Multi Colour RIBBON CABLE 10 3
DOPTOIWITC“ with data 80p. 10 off . mn:-.’;

u

INFRA RED QUARTZ LAMP 230V 620 Watts. L

Size 13% x %" dia £1.50 ea. 10 off £10. Amp,

FERRANTI PHO TOCELL type MS15 — 50p ea. JOYSTICK &
8

AMPLIFIER BOARO compiete wth heat sink & 2

output transistors type 2N5293. 12/24V input. At
loast 5 Wanoutputggrcuhlupp 1.50. plus 3 optional, £1.80 sach. 10 off £12.

AllAczamp.Ex-oq Goodcondmoni:uu mMW"'&M size 3 % 2} x 2" high, T4
_ each. 10 off £i5. POP £3. ’
LED typo TIL209 Red with hokier — 8p ea. 10 EPROM 2718 Single ral,

"
i
1

margin exists by use of generously rated com-
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease of construction and the
sluminium chassis is preformed and ready to
use. Supplied with all parts, circuit diagrams
and instructions.

ACCESSORIES: Stereo/mono mains power supply

kit with transformer: £10.50 plus £2.00 p&p.

Max. output power (RMS): 125 W. Operating

voltage {DC): 50 - 80 max. Loads: 4 - 16 ohm.

Frequency response messured @ 100 watts:
25Hz - 20KHz. Sensitivity for 100w: 400mV
@47K, Typical T.H.D. @ 50 watts, 4 ohms:
0.1%. Dimensions: 205x90 and 190x36mm.

xiT £10.50 BUILT £14.25
+£1.15p8&p +£1.15 p&p.

AUDAX 8”

HIGH QUALITY 40 WATTS
RMS BASS/MIDRANGE

Idea) for either Hi-Fi or Disco use this speaker

festures an aluminium voice
coil a heavy 70mm diameter
magnet. Frequency res: 20Hz
to 7KHz. iImpedance: 8 ohms.

AUDAX 40W Ferro-Fluid Hi-Fi

£5.95

+£2.20 P&P.

SPEAKER BARGAINS

2WAY 10 WATT
SPEAKER KIT

8" bass/mid range and 3%
tweeter. Complete with screws,
wire, crossover components
and cabinet. All wood pre-

cut — no cutting required.
Finish - chipboard covered

Tweeter wood simulate. size 14%"x

Xover on 5::: k £5.50 | 8%x4".PAIR for ONLY

— 22kHz. - .

et ol +60p p&p. | £12.50 plus £1.75 p&p.

All mail to: ALL CALLERS TO: 323 EDGWARE ROAD,

21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to U.K. postat addresses only.
All items subject to availability. Prices correct et
31/5/83 and subject to change without notice.
Plesse allow 14 working days from recsipt of order
for despetch. ATVC Limitad resarve the right to up-

. dete their products without notice. All snquiries send
8.A.E. Telephone or mail orders by ACCESS welcome.

LONDON W2. Telephone: 01-723 8432.
{5 minutes walk from Edgware Road Tube Station)
Now open 6 days aweek @ - 6. Prices include VAT.

RITRVI]IC

d'705c
1.C. SOCKET 16 pin — 8p ea. 100 off £8.
mn:ouomnnm Volt input S0HZ. 4" dis

Control 1 " die. £1 each.

t2v with pulley & semi-conductor
speed control. £1 each.
SYNCHRONOUS MOTOR 2 Phass 9 voh AC. 376
RPM. Good mn {needs 30-40 mfd capecitor.
Suitable for Robitics/Plotters etc. £1 each.
OTHER SYNCHRONOUS/STEPPING MOTORS

AVAILABLE. PLEASE ENQUIRE
GEAREO MOTOR 120V 50HZ. 4 Watt 1 rpm, 2" dia
x 1) deep. £1.00 each.
CENTAUR FANS 4{", 115V New, £4.80 each.
MUPFIN 118V 4‘", unused, £3 each PP £2.
TRANSFORMERS — AN brand new, all 240 voits

Input.

Soc 25.5V 2.8A. Ske J x 2§ x 2}". £2.50 each.
Sec 115V1A (auto) £1.26 sach. Sec 6V 1.66A £1.50
Set 12V 100MA 50p each.

TRANSFORMER 120 Voit Inwl Sec 10-0-10V 1A
78p each

Sub Min mmronu:nouozwvm Sec
12-0- 12V4VAﬂuch [ ]

TOROIDAL TRANSFORMER 0-115-230V Input.
Sec 13.5-0-13.6V SVA. £1.00 each 10 oft £12
TORO! TRANSFORMER 0-120-240V input.
Sec 0-12V; 012V10VAWM Encapsuiated.
£4 esch. 10 oft £38.

TORIN SNAILtype BLOWER 230Volts 22 Watts.
Overall size 5" x 11" :4 each P8P £2.
TURNTAB! LESTVLE VAC MOTOR. Size 82 x
75 x 78mm. Shaft 43 x 4mm. dia. £1.50 &a P&P £2.

NSFORMER |nput 0-220 240V Sec 0-12;
0-24V1 Amp. €2 each.

EXECUTIVE TELEPHONE-PUSH BUT-
TON. Functions include 10 number
memory; repeat dialing; intefnal Mic-
rophone & Speaker and separate handset
etc. Will connect direct to British Telecom
System. BRAND NEW. ONLY £25 ea.

Minimum Order £3. Minimum PaP
£1.90. VA'rnmsMutr be added to TOTAL OF
DS & PACKAGING.

Many more oom.om
avellable. 8.A.E. or

smm STEWART or READING

110 WYKEHAM ROAD, READING, BERKS. RGS 1PL

Tol: 0734 0BM1
Callers weicome 9 am-5.30 pm Monday to S day Inclush

VISA
_




TECH TIPS

ZX81 Background
Reverse

F.W. Picken,
Stoke on Trent

This simple circuit uses readily
available (and cheap!) components
to provide white symbols on a dark
background. It can be put together
on a small piece of circuit board
which could then be housed inside
the case of the computer and held in
position by double-sided tape or
Araldite.

The change-over switch, used for
switching from black symbols on
white and vice-versa, can be

mounted on the side of the case, a
push-on push-off type probably being .
the most suitable due to ease of
mounting. The power requirement is

NOTE:
IC11540118
D11S INA148

very low, and can be taken from the
ZX81 supply line.

Action of the circuit is very sim-
ple: IC1a and c carry the negative-
going sync pulse and nothing else,
thus ensuring that this is not inverted.
The remainder of the video signal is
inverted by IC1b. The value of RV1
needs careful setting to obtain the
best results.

mn L

ZX81

K2 MODULATOR

ic

CUT CONNECTION BETWEEN
MODULATOR AND PCB. UK2
AND CONNECT A—-A AND 8-B

Sophisticated 5V
Supply

A.}.). Gilchrist,
Paris

This supply will deliver up to 6A at
+5V. It has an active overvoltage
clamp on the output. Current is
limited at around 6A and has
foldback short-circuit protection.

Starting on the line side, S1 is a
transient suppressor which helps pro-
tect the supply against high voltage
transients (stuc%es have shown spikes
of 5kV to be common on the
domestic mains!), and C1, R1 cut
down on switch arcing when the sup-
ply is switched off. R2 is a bleed
resistor which is useful if the suply is
not permanently connected as it
prevents the output staying high after.
the unit is switched off.

NOTE.
IC1 1S 78MOSC
Q1 IS 2N6194

1S 5

8R1 1S 7A BRIDGE RECTIFIER
ZD11S 5.4V ZENER a1
LED1 IS ANY LED

$$11S TRANSIENT SUPRESSOR

Q2 is the pass resistor, it is swit-
ched on by R3 when more than
100mA is being drawn from the supp-
ly. Q1 and Q3 provide the current
limiting. When current through R7 is
6A the voltage on the base/emitter
junction of Q3 is given by:

_ v _ R5*(Vy + R7*6)
V= Vou (R5 + R6)
= 0.58V for the values shown.

Thus Q3 begins to conduct, swit-
ching Q1 on, which increases the
base voltage of Q2, thus limiting the
current. ‘

This arrangement also provides
foldback limiting. If we consider the
output shorted, the voltage at the
base of Q3 will be about 0.6V; thus
the voltage at the collector of Q2 is
approximately given by:

V = 0.6(R6 + R5)/R5
= 0.7V

thus the current supplied will be
i = 2.3A. The foldback current may
be changed by altering R5, R6 and
R7. | have set this high to ensure the
supply starts up under heavy loads.
ZI, R9 and Q4 provide an active
overvoltage clamp. When the output
voltage rises above the zener drop
plus t%m switch-on voltage for Q4, Q4
conducts. This circuit is capable of
sinking 15A indefinitely (with a pro-
per heat sink) with a much higher
peak current. This ensures that the
fuse blows before the protection cir-
cuit. This active clamp is necessary

‘because one of the most common

tzl‘pes of failure in power supplies is
the pass transistor failing with the col-
lector/emitter junction shorted.

Note that Q1, Q2 and Q3 should
all be mounted on heat sinks, and Q1
must be capable of passing the max-
imum output current of the 78MO05
(500mA). .

R7
0.3R

V4 i 240:10V 8A
(o _ = 7A AAAAS e | . —0 45V
R3 H.J
1 o1
b.4v :;gn
2400 b J. c3 et b
AC ) ? s T G.1u o G4
R9 S
10
O —0 oV
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Ramped Pulse
Generator For
Stepper Motors

Clive Pantrey
Farnborough

A circuit that | needed for use with
an experimental robot arm was one
which would ramp up or down the
pulse repetition rate of pulses
delivered to a stepper motor drive cir-
" cuit. With the motor stopped, the
“command ‘ramp up’ should start the

under load, without loss of syn-
chronisation), ramp up to maximum
speed (the top speed available
without loss of synchronisation) and
run for as long as required. The com-
mand ‘ramp down’ should make the
motor slow down to base speed and
then stop.

The figure shows the circuit that
was eventually produced. ICla/b
provide clock pulses (Ramp Speed) to
a four-bit binary up/down counter,
IC2. On receipt of a ramp up com-
mand 1C7c/d sets count up and
IC7a/b enables the counter. Unless a
ramp down command is received the
counter will reach its maximum

received; this will set count down
and enable the counter, which will
count down to zero (Base Speed),
and hold again until the next ramp up
command. The counter output drives
a D-to-A 1C3 whose ramping output
controls the VCO, IC4. The lower fre-
quency of the VCO, (Base Speed) is
set by the bias adjustment of Q1. Up-
per frequency (Max Speed) is set by
the 100k pot at pin 11 of 1C4. IC5 pro-
vides open collector drive for the out-
put pulse train and also the on/off
gate, controlled by 1C6, when the
counter is at zero. IC1c/d provides a
set zero pulse to IC2, to ensure that
the output, at pin 3 of IC5, is at base

motor at its base speed (ie the speed  count (Max Speed) and hold at this speed and off each time the
at which the motor will start and stop  until the ramp down command is  generator is switched on.
ERs
16 e 1C3 13 ZNZE
§ 10 18 SET :?:4 IS MC14046
IC5 1S UHP407
2 n 1 I T R R
Q11SB8C108
4 BIT 14 12 D1,2 ARE 1N916
BIN UP/DN 4 Dto A R8
5V COUNTER 2 13 10k
‘ [ 14
10 7 5 1 16
C5 7
HMT M L.c7
6 ] 2.2n
ic4
) veco. [N
+5V
R R4
J‘L kg 10k 2] s i‘oﬁ po
RGPPJPC g’EED
. . - s
.l_l. 4 ) |cs\1 1 ) ’
RAMP O— ]
DOWN R12
+5V O fcs 3 10 O/P TO STEPPER
J O/P DRIVER MOTOR DRIVE
c3 L — ] R6 R7 CIRCUIT
0.1u 0.1u< 10k 10k
7
D1 D2 /J;
=0 VsuppLy I R . K
or - cuit, spare op-amps in a package may
D1 Ana ogue Set-Reset be utilised to provide the set-reset
RESET : Latch function. The op-amp used may be of
R2* an?l type with the low and high
T. P. West, Lancaster voltages at the output being only a
p2 function of the op-amp’s internal out-
O ouT 0 " 8 P g
SET O fPpf—sing Although CMOS gates are common-  put drive circuitry. The resistors R1
ly used to provide analogue and R2 should be chosen so that R2
amplifiers, the operational amplifier = 2.4R1 and R2 < Vu,/0.05.
TRUTH TABLE 3 is often overlooked for use in digital ~ Although the circuit is shown for a
7 | ResT | ouF *sEE TEXT applications. Often; a circuit design  single supply rail, it will work on a
. 5 ” NOTE: calls for a set-reset latch within an  dual SUpﬁ y- but produces a low of
o ! 0 ﬁ’a’i‘é’!‘i&’iﬁ‘ﬁ" analogue circuit: this normally re- around the negative supply voltage.
1 1 1 & quires digital circuitry to be included  All changes in state occur on the low-
NG~ NOCHANGE in the design. By the use of this cir-  to-high transition. ETI
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01-452 1500 Tecn~omaric Lo
BBC Micro Computer System

OFFICIAL _ Please phone for availability

QRALER BBC Model B £399
including VAT plus £8 carr.

Model A to Model B

Upgrade kit £50

Fitting charge £15

Individual upgrades
also available

WORDWISE
8K ROM £39

TELETEXT ADAPTOR D|'S|'8 gﬁg Kzggao
£195.00

BUSINESS, EDUCATION & FUN SOFTWARE IN STOCK

01-450

These drives are supplied i
colour case:

WORD PROCESSOR ‘VIEW’
16K ROM £52

.

6597

FLOPPY DISC INTERFACE
Incl. 1.2 operating system
f95 + £20 installation

BBC FLOPPY DISC DRIVES
Single drive 54" 100K £230 + £6 carr.
Dual drive 5%" 800K £699 + £8 carr.

BBC COMPATIBLE DRIVES

n BBC matching
s.

SINGLE 100K £150; 200K £215*; 400K £265
SINGLE WITH PSU 100K £185; 200K £260*
400K £330

DUAL WITH PSU 200K £355; 400K £475*; 800K £595
* These drives are supplied with a switch between 40
and 80 tracks.

Drive Cables: Single £8 Dual £12 -

Disc Manual & Formatting Diskette £17.50
Phone or send for our BBC leaflet

CASSETTE RECORDER

BBC Compatible Cassette Recorder
with Counter and Remote Control
£26.50 + £1.50 carr.

SANYO Data Recorder ModetDR101

MONITORS

MICROVITEC 1431 14” Colour Monitor............ £249 + £8 carr.
MICROVITEC 2031 20” Colour Monitor £319 + f8carr.

Basic on
30 Hour
Programming th

"BBC BOOKS

BBC £5.95
Basic £5.95
e BBC Micro £6.50

Bi-Directional, Logic seeking,
Proportional Spacing,
Forward & Reverse Line
Feed, Hi-Res and Block
Graphics, International

and Greek characters,
Auto-Underline,

, Friction & Tractor,

2K Buffer, Cartridge Ribbon.

£345 + f8carr.

80 Cols 30 CPS
Full ASCHi e GRAPHICS
10" Wide paper

Now only £180+ £6 carr.
GP250A £235 plus £8 carr.

Parallel Printer lead for BBC/Atom to most printers £13.50
Variety of interfaces, ribbons in stock
2,000 fan fold sheets 93 x 11” £1350 + €3 p & p

£39.50 + £1.50C KAGA 12" RGB Monitor............... £255 + £8 carr.{ BBC Micro An Expert Guide £6.95
Cossotte Leads £3.50 Lead for KAGA/SANYORGB ................... £10 | _Assy. Lang. Prog for BBC £8.95
Computer Grade Cassette SANYO 12” Hi Res Green Monitor ... £99 + £6 carr. (6502 Machine Codes for Beginners
£0.50p each £4.50 for 10 + £1 carr. SANYO Hi Res RGB Monitor £445 + £8 carr. £6.95 (No VAT) + £1.00 p&p
'I:NIEC PF 8023 BE-C PRINTERS EPSON RX80 anCcl FX8(E
80 20 100CFS, SEIKOSHA GP 100A -' e e

Tractor Feed £298

FX80 160CPS 80COL

F&T Feed £389
MX100F/T3 £425
(Carr./printer £8)
Full specification
on request
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‘ ATOMIC CLOCK ID CONNECTORS CONNECTOR SYSTEMS RIBBON CABLE
RUGBY. HeaderRecep-Edge JUMP LEADS AMPHENOL CONNECTORS Grey/meter
This Z80 micro controlled clock/calender . Plug tacl 4in Ribbon Cable with headers | 36 way plug Centronics Paralle!

" g cle Conn
receives coded time data from NPL_Pr:ngy. 10way 90 85 120p (. u“ pin “1gpni1n‘52: ;:;pw:::;: Solder £5.25 IDC £4.95 - 2
The clock never needs to be reset. The 20way 145 125 1¢5p|!en 36 way socket Centronics Parallel way (i
facilities include 8 independent alarms and for 26way 175 150 240 |2ends ~ 210p Z30p 346p Sdop Soldgr £5.50 IDC E'S.zélra ¢ ;g xiy gg"
each alarm there is a choice of melody or 3dway 200 180 320 | i R':::’I‘ C;:: “;'4“‘ I""“:':‘ 24 way plug IEEE = wa; 120:
alternatively these can be used for electrical 40way 220 190 340 AU 34 180,
switching. A separate timer allows recording S0way 235 200 390 ;::\‘gs ;:g: 323: :3: ggg: ZSolder ES.:)O IDC£4.75 40 m 180:
of up to 240 lap times without interrupting P 24in Ribbon Cable with D. Conn | 24 way socket IEEE 50 way 200p
the count. Expansion facilities provided. D-CONNECTORS 25 way Male 500p Female 560p Solder £5.00 64 way 280p
See July/August ETI for details. Complete Kit No of Ways 3 Y
~00 p& 525 37 | RS§232Jumpers est Clips
A g‘c:!leer 80p 105p 160p250p| 24" gj ,.(,gf; {1%‘ le £5 1‘1‘6‘)‘;;3%3" CONEIDE%$ORS
en al h

Angled 150p 210p 250p 365p | 54~ Smglle end Female £5.25 40 pin £6 ' 0.156"

MICROTIMER Female sp160p 200p335p| 24, Female-Female £10 2x18way — 340p
6502 Based Programmeable clock umer with Agglgcrl i 653 27 58 29084408 24" Male-Male £9.50 EURO 2x22 way 190p 4°D
% 224 switching imes/week cycle Hoods 90p 85p 90p100p 24" Female-Male £9.50 CONNECTORS §X§3 way 12;59 -

* 24 hour 7 day timer iDC 25 way plug 385p DIN 41617 Plug Skt | 2X22Way 223p 220p -
* 4 independent switch outputs directly interfacing to Socket 450p DIL HEADERS 21 way 160p 185p | 9,43 way 260p —
thyristor/triacs DIL Solder iDC 8}“%1)' 170p 170P | 5443 way 395p
* 6 digit 7 seg. displays to indicate real time, ON/ OFF and Reset | TEXTOOL ZIF| gwiTCHES type type 241 812 1x77 way 600p
o o | 2oz Strn 2200 a15e | L1008 A eoon
* Output to drive day of week switch and status LEDS gg g:g gggg 6way85p | 16pin 50p :109 3x32 wa; St. %’ln 260‘; 3008

Full details on request. Price for kit £567.00 40 pin £9.75 18x:¥ ?4089 243 z;: x: ;’: 3x32 way Ang. Pin  375p 350p
DISC DRIVES FOR THE FORTH COMPUTER SOFTY Il INTELLIGENT PROGRAMMER SEECIATORRER
5%” Teac FD55 Slim Line Mechanisms The complete micro processor development system for Engineers and Hobbyists. You can 2532 350p

develop programs, debug, vertify and commit to EPROMS or use in host computer by using 2732 350p
D550 rackisPDI250kbytes.unformattad bare: £135 Cased: £155 softy as a romutator. Powerful editing facilites permit bytes, blocks of bytes changed, deleted 2764-25 450p
CIE 8 i or inserted and memory contents can be observed on ordinary TV. Accepts most + 5v Eproms. 27128-25 €25
2 x FD55A 40 track SSDD SOORDVIQS unformatted Softy li complete with PSU, TV Lead and Romulator lead £169 4164-2 450p
cased + psu £350 : 6116P- 150NS 350p
FD5SE 80 track SSDD 500kbytes unformatted BOOKS (N VAT pép £1 )
bare: £180 Cased: £205 0 pap
2 x FD55E 80 track SSDD 1 Mbyte unformatted
cased + psu £475 UV ERASERS E.T.I. CRT Controller H/Book i%:;)
5%" Mitsubishi M4853 Slim Line mechanism UVIBupto§Eproms  £47.50 PROJECTS ;g%;ﬁ;mz‘rg\;h?\fﬁbook £6.95
80 track DSDD 1 Mbyte unformatted UVIT with Ti £60.00 AL
. : 1T with Timer 8 i ; Programming the 6502 £10.25
bare: £225 Cased: £245 E 261550 Semiconductors inc. £12.10
Cased + psu £590 UV140 up to 14 Eproms £81. C.T . 6502 Assy. Lang. !
2k 19983 2ifojiRe ased psu UVMiwithTimer  £78.00 | - 'Tansistors, 6602 Applications £10.20
Single drive cable £8 Dual Drive cable £12 {Carr £2/eraser) ’ Displays, Connecors §502 Software Design £9.05
Other parts for FORTH COMPUTER avallable send SAE for detalils. All erasers are fitted with and Sockets for most 6502 Games £10.52
5 itches and saf projects are stocked Large selection of databooks, inter-
mains switches and safety by us facing books, books on BBC, etc in
PLEASE SEND SAE FOR PRICE LIST interlocks i stock. As for our list.
_— S —
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Tnse o | 4013 208 LINEARICs COMPUTER COMPONENTS  [Mooutaross
745273 60p | 4014 48p SRmege  6MHz UHF
7415275 150p | 4015 40p LM301A  26p | 440p CAT 815876
4016 20 ItM307  sop 350p PEYITL | SILS: %0p | 3MHz UHF
Jaisaa 1008 | 4017 32 | Jacozs g4 LM3OBN 1802CE  650p SONTROLL 88LS120 350p
7415283 40p | 4018 45p | 7ac926  £5] LM310 40p | 2650A  £12 CRT6545 900p | 9602 200 | gy
LM311 350p CRT5027 £18 | 9637AP 160p STA
PAS2a% e privs 42'2: o8 oo 50p 400p 9902 €3 | CRT5037 £18 | ZN425€-8 350p
s oMb 0p sop( 6800  225p | TMS4500 £14 |EFoas5  £36 | ZN426E-8 350p | 32.768KHz
74t§§3§ ’%35 4022 45p 30p 250p | TMSS5220 £12 |EF9366  £36 | ZN427E €6 1
74LS297 900p | 4023 13p DIL LM3342 C6845 ZNA428E-8 450p | 100KHz
745298 90p | 4024 32p MC6845SP £1
7415299 180p | 4025 JE B 40p 2p MC6847  650p DISC
7405321 200p :
7415323 160p | 4027 zo: 250p | T CONTROL d
7415324 150p | 4028 40p 225p ZBOACTC 280p 18432 210p
7415348 120p | 4029 ase SAA1900 €16 Z80ADART 28 £20 2,00 225p
7415352 60p | 4030 15p ,SAD1024A 700p €36 | 295760 210p
7415353  60p | 4031 125p 850p 280ADMA £3 | gyvrey ACE £20 | 25 250p
7422 200 | JASGEA  30p | 7415356 250p | 4032 8op SFF96364 800p 280S10/1/2 £9 o 2662 2
743 Wb | 74390  TSp | jaissed 1o | a2 N ICs | 22| 35795 100p
momlam BEEE S 8w R | e £ werminE ol =
o | 7415366 : PO256AL £10 f
7427 20p 7415367 27: 283? ﬂz,’: AY3-8910 3% 00p ?An‘rz’o L‘lSOp 28 £2 3 AM25S10 350p €42 | 4194 200p
;gg }gp 7500  11p 7415368 27p | 4038 110p Ava-gg:)z 500p Ma % 160p %ggﬁm 3 /03/30 AM251.52521 £42 :-;308 ;;33
p 7 AY5-3600 600 15 | 4
7432 18p | 74501 1ip | 748373 gg: P ”’.5,'; AvE.d0090 P 50p 90, £9. 2197 . 350 | amzeLsat WD2143 554,‘,, 4915  250p
7433 22p | 741502 12p | 7418375 48p | 4047 “0p 520p 0p 280AS10/2/9 | 40273 300p 125p 5.0 175p |
7437 22p | 741503 12p | 7415377 60p | 4042 40p | CA3028A 120p TA7310 150p £9 Ainets ”; AM26LS32 CHARACTER RIERC £2
7438 22p | 741504 12p | 7415378 75p | 4043 40p | CA3019  80p TBA231 120p| Z89B £9 Atrals 125¢ enerators B 150p
7439 25p | 74LS05  14p | 7415379 80p | 4041 aop | CA3046  70p % |tpasoo  sop| BEVERE) 450p | pj002  3s0p | K3 6144 150p
7440 1p | 74LS08  14p| 74(S390 S50p | 4045 105, | CA3048 220p 78A810 100p | [ 41642 400p | pacs) 28 T 7.0 150p
7441 55p | 74LS09  14p | aisang P BAnag MAGINI | 416415 4500 | pygi31 275, | RO3-25T3 7168 175
7842 74810 14p | 745395 oon | Aoge 23 TBAS50 225p| 2651 f12 | 341575 S00P | Dpsaos 2s0p | VS ;m 8.00 175p
7443 70p | 74LS11 14D | 7415399 160p | 4048 TC9109 750p| 3242 800p DS3691  300p | Swigeses £12 | oo ey
7444 T0p | 74LS12 14D | ;45045 100p | 4049 24p TCA210 250p| 3245  4s0p DS8830  150p | mces760 750p | 1900 25"50‘,"
eny |onlael:  pee 74rSdes 90 | 4050 24p TCA220 350p| 6520 280p Doae 1500 | SN745262AN e 150p
p TCA270 350 1 50p -
7447A  36p | 741515  14p | 74154 ﬁg} g: TCA40 175p| 6522A  S50p DS8833  225p €101 1200  150p
7448 45p | 74520  14p | 74LS480 200p 6632 DS8836. 14318 175
4053 50p TCA965 120p| 653 550p 8336. 150p
7450 18p [ 741821 14p | 7418540 120 4 aoea 80 TDA1004A £3| 6551  650p 053838 2250 | ENRASURLEE | 14756  250p
7451 1p | 741522  14p | 745541 120p | 4058 o TDA1008 320p| 6821  100p LF13201 450p cop 1500 200p
7453 1op | 741526  14p | 7aissio €19 | G52 o T0AI0%0 2000| ooa MC1488 88p 1600 200
7454 18p | 741527 14p | 7415612 E18 | 4555 gs0p TDA1022 500p| 6829  £12.50 MC1489  58p | AV5.2376 950p | 177 200p
7:60 15p ;At :2;8 14p ;4t ggg 1:39 s5p TDA1024 120p. MC3418 74C922  500p :8.002 200p
Ty 3|74 b | T4tz 150 | a6 9 TDA1170 300p| 68840 Mcaaa 74Co2N so0p | 18432 150p
7473 26p | 741833 14p | 745629 90p | 4055 27p TDA2e0s Soap| Gbe0  2ep MC3470 TGN | 000 2008
a7y (20p[R7aLsa)  lapp) 7dLS640 4068 14 DA2006 350p| 6852  250p MC3480 24.00 £2
2418 Zp| 7453 18p | 14564013800 | uods g4 TDA2020 320p Jo0p MC3486 RALLEUCEY | 266%  150p
Taae Boo| 741542 30n | 7aiseaz-1160p | 4070 14 IDA7000 350p| 68BS4  800p = MC14a11 700p | 35000  1yep
;:841) ;lp 74847 P | 4LSe4s.1150p | 4071 14p TLOs4  95p| 6875  570p MC4024 COMB115 8005 gg.g 175p
781 20p | a4 40p | T4ioees doo, | 4072 14p TL071/81 25p| 8154 950p Mc404d 47028 e
7483A 3 g 741551 1;" 7415644 100p | 4073 14p TLO72/82 4Bp! 8155 350p MC14411 D
oA ton | 74584 16 | 7aiSeas 100p | 4075 14p TL074  100p| 8156  350p MC 14412 250p
7485 80p | 74LS55 18p | 741.8645-1150p 40;5 48p }LOS gp 225p 75110/12 AY-3-1015P
7486 18p | 74573  18p | 74LS668 70p | 4077 16p LO 8212 110p 2811415
Jase 1700 | 7areran 180 | 7aisees 70p | 4078 16p TLOS4  200p| B216  100p ]
7490A o | 7alS7s 20p | 74LS870 90p | 4081 14p TLi70  50pj 8224  110p 5121/22 AY-5-1013P
749y 60 | 74i37%a Bop | Tarsere sson | ace: 15p TL430C  70p!| 8226  250p 751509
74928 2p | 7als83  38p | 1418682 wop | Ngs » UANes ep| 228 2100 | jo30 - 3sop | 75159 eaas' 3200
7isa. 35| 7ilsee iay | 7asew ooy | o83 24p UiRIno,aTiop| 250 smop | T30 TO%R | Taeive TRIS0Z 3000 | iy
74954 36p | 74L59%0  22p 4095 7o ULN3004  755| Bags 3s0p | 2708 300p | 75453/4 2IF SKTS ECODER
7496 3Bp | 741891 38p | 74500  0p | soee oo MK50338 700p | ULN2068 200p| 8235 2800 | 2716  250p | 7549172 eBp
7497 90p | 741892  32p | 74502 0P | 4097 ML320  800p | ) N2802 200p| 8256 £36 | 2732 350p | 8726 SAA5020 600p
74100 9op | 74LS93  22p | 74504 30p | 4008 90p 48p | MM57160820p | U N2803 150p| 8257 400p | 2732A-35 450p | 8728 i SAA5030 700p
74104 50p | 74LS95  40p | 74505 60p | 4099 100p MN6221A800p | ULN2804 150p| 8259 400p | 2764-25 €4.50 | 8T95/96  90p i SAAS041  £16
74105 55p | 74LS96  45p | 74508 60p NE531  140p 7 8271 27128-25 €22 | 8797/98 i
74107 22p | 74LS107 220 74310  40p | sooe  Saeb 9%p | NEI 1509 g;ggng gzgg €6 __ SAA5050
45109 P
7% 3op | 7aISive zap | 24510 506 | asos 4 M LOW PROFILE SOCKETS BY TI
741 Ssp | 748113 20| 7as21 sop | s UPC1185H £5 ;
7415114 22 05 400p 8pn 9p 18pin 16p 24pin 24p Bpin_ 25p 18pmn § 24pin 7
T % | iiSis b | 7as2  sop |asos 38 VOLTAGE REGULATORS Er¥itma™ 4] pin 10p 20pin 18p 28 pin 26p 3 200 s b eon
74118 55p | 74LS123 74530 40p | 4507 35p FIXED PLASTIC XR2206 300p| 16pin 11p 22pin 22p 40pin 30p a0p 22pin  €p 40pin 100p
74119 P | 7ars122 90p | 74532  70p | 4508 130p XR2211  §75p
74120 7415125 a28p | 74537 80p | 4510 45p 7806 XR2240 120p| gp3so MPSU45 i
74121 25p | 74LS126 28p | 74851 7S¢ | 4511 45p 7806 40p 7908 ZN414_ 80p| gpe77 MPSUES 7
74122 30p | 74L8132 Ja578  TSp | 4512 -7808 40p 7908 ZN419C  190p| prF2adn TIP29A
74123 3e6p | 7415133 30p | 74385  300p | 4514 120p 7812 40p 7912 asp|.ZNIZ3E 130p| Brosep TIP25C
74128 7413136 28p | 74586 90p | 4515 10p 7815 406 Jo1s ZN42aE  130p| pr2s7/8
s 30p | 745138 30p | 745112 %0p | 4516 55p |30 7818 w: 7918 2ZNa2sE  340p| gr33
74128 38p | 7418139 30p | 145113 %P | 4518 4op | v 7824 7924 ING2eE  300m| BrRa9
74132 30p | 74LS145 eop P | 4520 50p | “5v 100mA 78L05 30p 79105 530p| BFR40/1
74136 28p | 7413147 oop | 143124 a2l % | 6vicoma 7806 30p ZNA28E 450D | BrR79
74121 Sep | 7415148 gop | 743152 V0P | 4522 1209 | gy 350, 7aL08 30p 2Nzt 210w | BFRSO/T
74142 178p | 74LS1ST sep | 243V S06 | 4520 80 | 12v 100ma 78L12 30p 79112 B0p| ZNAZIE  730p| BFR9S
74143 2 7415163 3ep P 80p | 45y 100mA 78L15 30p 7315 S0p 0P| BFX29
74144 200p | 7418154 748139 120p | 4528 50p 5 ZN1034E 200p | grx30
74145 w: 7415155 30p | 745140 60p | 4532 70p OTHER ZN1040E 670p| grxsa/s
g g ldase wp|aen 88 ax e RGNS | A o s
;2}453 28',; 74LS158 :»: 745157 250p | 4538 90p |1 M309K 1A 5V 140p 78P05  900p BFX89 TIC 246D
TS sep | TASI0 B | JiSies 3oop |asay  rep |hosTos 2stpraniz . eson| RENMRISER | Brveo THYRISTORS |
32}23 ::: 7415162 38p | 748174 250p | 4553 245p (LM337T 225p 78HOSKC 550p | AD161/2  45p | BFYS56
74185 a6p | 74LS163  36p 735175 320p :ggg 3339 LM323K 3A 6V 450p 78GUIC  200p|BC107/8 13p | BFY90 9p gﬁéﬁg& 139
74185  dop | 74LS164 40p | 74Sisa 1sop | 4556 36p | M3soT 350p79GUIC  225p (BC109C  14p | BRY39 %! Toxanov 1600
74187 3 74LS165 50p | 745194 p ice %9 LM723N 30p79HGKC 700p |BC169C  12p | BSX19/20 24p 2N3904 0A200 9p 16A 100V 1
7415 7ep | 745166 60p | 748155 300p | 4560 120p |Tlasa 300pICL 7660 250p|BC172 12p | BUT04 PRI
74160 40p | 74LS168 85p | 745196  300p | 45 180p | TLA97 £3LM305AH 250p | BC177/8  17p | BU105 80p
74161 40p | 7415169 8Sp | 745197 300p | 4568 250p | 78540 225p5G3524  300p|BC179  18p | BU10S :
74162 4gp | 245170 706 E T o ‘;3: BC182/3 10p | BU109
;2123 “‘?’,; Jas17a :m: 745225 510p | 4583 %0p | 2N5777  40p  TIL32 56p | <10y
74165  4sp | 74LS175 38p | 745240  250p | 4584 4p | OCPT1 _180p Ti78  55p
74168 48p | 74LS181 80p | 745241 300p | asgs 75p | ORP12 "120p TIL31A 120p
74167  150p | 74LS183 gop | 745244  300p | 40014 40p | ORP60  120p  TILB1 90p
74170 120p ;uL. }go 40p ;gggg} §5533 Aooeg :g: ORP61  120p TiLio0 7S¢
74172 250p | 74LS191 40p| 009 350p
74LS192 40p 45258  250p | 40102 140p
Ta7a 2P| 748133 4op| 745260 70p [ 40103  170p | up7a  130p TWIM  T0p e
75 P | 7aLS194 745261 300p | 40105  110p | mCT26  100p TIL112 70p 228p
;417 a0p | 745195 3Sp | 745262 850p | 40106 40P | MCS2400 1%0p TIL113  70p 90p RELAYS
di76 P 745373 400p | 40109  100p | MO, 1
74177 45p | 74LS196  45p 245374 400p | 40110 298 C3020 180p TIL116 70p 228p
74178 70p | 74LS197  4Sp P prapes 80: LQz4 180p 400p 6or 12V 0C
2 R AN 7ec senies [l FND357  120p s S Re A
Tawer  11p | 785241 58| yacoes 160p | 0128 ISP {0125 Dy 1eoe 70p Bor 12V DC
2 74LS242 5P| 74024 40193 75p | TIL209 Red 10p 40p Coil DPDT 5A
4182 40p C245  180p MAN4640 200,
74184 745243 88p| 74C373  180p | docae  1oob | TL211Gr 12p \MANGS0 230P 22p| MPF103/4 30p 24v
7415244 746374 180p ﬁgsg’ }wg TIL212Yel 15p m;gws ;g: zwv;c
A6 6or 12VDC
prec R itttal 800p 40p| MPSA12 50p Coil SPDT 10A
10p | 49373 1809 | TiL220Red 10p Tii312/3 D MPSA13 50p | 2N930 00p 24V DC
o iz e Thazzar 128 Ti32/3 sl szt i 240VAC 228p
{] 8 Yel P
50p | 14416 380p | Roctanguler - 1rl 80p | 2N1711
lap | 100 ms LEDSIR.G.,Y) 300  ggrgraph azp 0p 80p 80p ZENERS
L3350A b | 1aa95 3000 | MEITRIEE o %P % | 27v-3v
7415259 2 14500 700p | DL704  140p g93pg 250p 63p 200p | 10A 400V 200p
7415260 1p DL707 Red 1400 9379 300p 60p | 2N2369A 17p | 25C2612 25A 400V 400p

~ v e PLEASE ADD 40p p&p & 15% VAT
TrcuNovaric Lrp SEADD d0ppéo & 15
MAIL ORDERS TO: 17 BURNLEY ROAD, LOND NW s from Government Depts. & Colleges etc. welcom

SHOPS AT: 17 BURNLEY ROAD, LONDC
Tel: 01-452 1500, 01-450 6597. Telex: 922800) E

Detailed Price List onrequest,

305 EDGWARE ROAD. LONDON W2 >ch items are normally by return of post.
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Z80 CONTROLLER
COMPUTER

The UK is now full of MARVINSs just sitting there rusting, or
worse, complaining about the pain in their diodes all down one
side. Peter Grigson and David Harris tell us about the software

needed to make them all spring into life.

he following is split into two

sections; the first is a general

introduction on machine code
programming the Z80. Without
writing an entire book, we can’t
really tell you all about it, so what
we’ve aimed at doing is to give you
a flavour of what's involved. There
are quite a large number of books
on the Z80 in particular, and on
microprocessors in general, and we
would suggest getting hold of one of
these. Alternatively, elsewhere in
this magazine is the start of a series
on maching code programming.

The second section will move

on to a brief description of the
operating system for MARVIN that is
pre-programmed into his EPROM.

Writing Z80 Programs

The nice thing about machine
code programs is that they run the
computer very fast and need a
comparatively small amount of
memory to achieve what can be a
fairly sophisticated task. In general,
machine code programming is
much more appropriate to control
functions because it enables you to
tell the computer exactly how you
want a particular task to be carried
out.

Every silver lining has a cloud,
and the cloud over using machine
code is that a program consists of
nothing but numbers, as has already
been pointed out on page 35.
However, common practice is to
substitute mnemonics for the code
when doing the writing, and
convert the instructions into
machine code using either a special
program (an assembler) or a table
and a great deal of hard work. Such
is life . .. For the sake of clarity, we
will use mnemonics for the
remainder of this article.

Getting Into The Z80

Internally, the Z80 CPU has
seven eight-bit registers, A (the
accumulator) and B,C,D,E,H,L.
There are three pseudo-16-bit
registers, made by pairing B and C,

have different machine code
equivalents, not just the same
instruction with a different register
address to be loaded.

Contents of registers can also be
transferred. Any eight-bit register
can be loaded with the contents of

0000-07FF
0800-OFFF

MARVIN operating system

8000-83FF

User program. The operating system hands over to the routine at 0800 after reset
and so this should contain the first instruction of your program.

RAM. The first 32 bytes from 8000 to 801F are used by the o
the stack extends down from 83FF. The rest is freely available.

rating system and

Fig. 1 Memory map of MARVIN.

D and E and H and L. There are
also the two 16-bit index registers,
IX and Y. Each register can only be
used with certain commands and it
will pay you to make yourself
familiar with the rules. All registers
can be loaded directly with a
number, and the mnemonic for this
will be LD (reg), (number), where
(reg) is the register to be loaded and
(number) is the binary (or
hexadecimal) number to be stored;
for example, LD A, 23 stores 23
(hex) in the register A; LD HL, 1234
stores 1234 in the HL pair as a
16-bit number.

Remember that the above is
written in mnemonic code, and that
unless you have another micro to
do the work for you, you will have
to translate this into machine code
before MARVIN will be able to
understand what it means. Also
worth noting is that the two
instructions LD A and LD HL will

another. For example, LD B,D
copies the contents of D into B.
Sixteen-bit registers can only be
copied by two operations on their
component registers; to transfer HL
to BC LD B,H then LD C,L.

You will very often need to
operate with more numbers than
the available registers can hold and
so numbers must be transferred
between RAM and the CPU
registers. The accumulator or any
16-bit pair can be stored at a
specific address. For example, the
instruction LD (8234), A stores
contents of A in RAM at address
8234. The instruction LD (8234), HL
involves storing 16 bits so L goes
into memory at 8234 and H at
8235.

Any of the other eight-bit
registers can.be stored at the
location pointed to by the contents
of HL: LD HL,8349 then LD (HL),E
puts the contents of E at 8349.

r is any of A,B,C,D,E,H,L. The contents of C register define the port. 0 C<10.

OUT (n),A  Output accummulator contents to port n. 0 < n <10.
ouT Qr i

IN A,(n) Load accummulator with data on portn. 0 - n <10.
IN r,(O)

ris any of A,B,C,D,E,H,L. The contents of C register definetheport. 0 < C <
10. Load register r with the data on port C.

Fig. 2 The Z80’s Input/Output instructions. Note that it is recommended that out-
ut is channeled through the operating system if you wish to operate on individual

its.

ETI OCTOBER 1983



Another useful source of
temporary storage is the stack. This
is a ‘pile’ of 16-bit numbers in RAM
onto which more can be added by
the instruction PUSH: PUSH HL
puts the contents of HL onto the
top of the stack. The number on top
can be retrieved by the instruction
POP, eg POP DE removes the
number from the top of the stack
and puts it in DE. A special CPU
register, SP, is used to point to the
stack and is updated by each PUSH
and POP.

Only simple arithmetic and
logic instructions can be carried
out. Any eight-bit number or
register can be added to, subtracted
from, ANDed with, XORed with,
ORed with the accumulator and the
result is stored in the accumulator,
eg ADD A,27 ; SUB A,C; AND AE;
OR A,H ; XOR A,255.

As far as 16-bit registers are
concerned, any of them can be
added to or subtracted from
HL,IX,IY with the result being stored
in HL,IX,1Y. For example, ADD
HL,DE adds the contents of HL to
the contents of DE and stores the
result in HL.

The order in which the code is
carried out can be controlled by use
of JP (equivalent to the BASIC
GOTO) and CALL (equivalent to
GOSUB). When using an assembler,
various points in the code can be
identified with labels by writing the
label at the beginning of the line
with no preceding gap and
following it by a colon. This tells the
assembler to assign the value of the

rogram counter at that point to the
abel so that when the label is used
in conjunction with JP instructions,
the appropriate 16-bit address is
assembled. Labels can also be used
in conjunction with other
instructions that require 16-bit
addresses, for example, LD A,
(LABEL). The instruction JR is used
for local jumps within 128 bytes and
assembles to a relative displacement
instruction. RET is used to return
from a CAlLLed routine.

Decision making in machine
code is carried out by the use of
flags. These are set according to the
result of each logical or arithmetic
operation. The most useful flag is
called Z (the zero flag) and is set if
the result of an operation is zero. It
is also set if A equals B in compare
instructions, eg CP A,B. There are
several other flags indicating other
conditions and you should refer to a
book to find out what these are,
and when they are set.

The flags are used in
conjunction with JP, CALL, JR, RET
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which can be made conditional on
the state of a particular flag.For
example, after executing the
instructions CP A,3 then JP
Z,FINISH the processor will only
have gone to FINISH if A was equal
to 3.

The most useful instructions on
MARVIN however are those
involved with 1/O. There are several
to choose from, and Fig. 2 shows
them . Note that it is best to avoid
using the output instructions directly
but to use the operating system
output routines which will also
correctly set the port masks (see
below).

In order to follow the example
program in Fig. 3 you will need to
know one or two more things. An
instruction called LDIR is used
which shifts blocks of memor
around. It takes a number of %ytes

STOP CODES
TO SEQUENCE

Y NO
YES
F PRESSED? STORE S€Q. F
NO

CLEAR TABLE

STORE $EQ. B

location defined by the contents of
HL and copies them to memory

commencing at the location defined WAIT 10ms
by the contents of DE; the number i

o¥ bytes it copies depends on the

contents of BC. CUTRUTNEXE

DEFB is not a true Z80
instruction but one to the
assembiler. It is followed by a series

Fig. 3 An example program to drive a stepper motor. The two operating system
routines used are 5, which reads the keyboard and returns a number at location
801BH, and 7, which outputs successive numbers in a sequence each time it is call-
ed. IX is the beginning of the table; IX + 0 is the table; IX + 1 is the position in the
table of the first one to be output; IX + 2 is the first byte in the sequence, etc.

ORG 800H Set start of prog. to 800H in memory
JR STOP Stop motor at inning
NKEY: DEFB OF7,4 Instruct processor to execute op. sys. routine 4
LD A,(801BH) Number of key returned to 8018 — transfer to A
CP A,0BH Compare content of A with 0BH
JR Z,BAK If comparison true go to routine at BAK
CcpP A,OF Compare with OFH
JR Z,FWD If true go to FWD
cp A,00 Compage with 00H
R Z,5TOP If true, go to STOP
NEXT: LD BC,990 Start of 10 mS pause; for 10 mS put 990 in BC
DEFB  OF7,5 Call op. sys. routine which waits 100+ ‘108C m$S
LD 1X,8020H Set pointer to beginning of table
LD (o | Sequencs to be output from port ¥
DEFB  OF7,7 Call op. sys. routine to output next byte
JR NKEY Return to start
BAK: LD DE,8020H Start of sequence in RAM:
LD HL,BTAB Point HL to table in ROM
v R Cony s bociin medwoe
)Y the vard saquence tg BAM
JR NEXT Goto NEXT . ' .
FWD: LD DE,8020H Start of sequence in RAM
LD HL,FTAB Point HL to table in ROM
ll-.glR BC,6 g bytetsh;ofbe copiad
) opy orward sequence to RAM
JR NEXT Go to next
STOP: LD HL,8020H Fill RAM sequence with 0s
LD DE,8021H
LD BC.6
LD (HL)0
LDIR
: JR NEXT
FTAB: ' DEFB 4,0,10,6,9,2
BTAB: DEFB 4,0,2,9,6,10
END »




PROJECT : Controller

of eight-bit numbers which the
assembler places directly in
memory. This can be used in
MARVIN programs to assemble the
special instructions for calling the
operating system routines which
consist of two bytes: F7 (hex)
followed by the number of the
routine, eg DEFB F7,03.

An example of a typical
MARVIN program is shown in Fig. 3.
This program turns a motor
forwards if key F is pressed,
backwards if key B is pressed and
stops it if key 0 is pressed. It uses
several of the operating system
routines described below.

A stepper motor is connected to
output port 1 using power
transistors so that to turn it forwards
the sequence

10, 6 ,9, 2
must be sent, one number every 10
mS. In order to turn it backwards
the reverse sequence must be sent.
The motor stops if nothing is sent.

The Operating System

The operating system has two
tasks: it controls the system, and
this involves such chores as dealing
with start-up initialisation, dealing
with interrupts, communicating with

other systems, etc; the other task is -

to provide various useful routines
for controlling MARVIN's
peripherals.

When power is applied or the
reset switch is pressed, the
operating system first clears all ports
and sets the interrupt vectors to the
beginning of the user program. It
also sets the stack pointer to the top
of RAM (83FF). It then tests to see if
the user EPROM socket contains a
RAM IC or an EPROM. If it detects
the latter then control is transferred
to the program in the EPROM at
0800H. If it detects a RAM then it
enters a routine which can receive
data from a microcomputer and
place it in the RAM. In order to be
suitable for connection your micro
must have an eight-bit user output
port and either a separate user input

ort or a single handshake input
ine; Z80 PIO and, 6522 VIA are
suitable. This facility is extremely
useful for testing prototype
programmes without having to blow
an EPROM each time.

Interrupts

In order to define MARVIN's
response to interrupts, the user
program should place eight vectors
in RAM to define the start of
routines to deal with interrupts on

each channel. Interrupts can then
be enabled by an El instruction and
the appropriate routine will be
called (with all registers and flags
preserved) on receipt of an
interrupt.

User-available routines include
the following:
Output Port Control Since the Z80
only provides for alteration of all
eight output bits of a port at once, if
the user wishes to change a bit or
bits without affecting any others a ,
note must be kept of how each bit
has previously been set. The
operating systems deals with this by
storing masks of each output port in
RAM and, if the user ensures ports
are written to via the operating
system routines, then the masks will
be constantly updated. Routines are
provided for the setting/resetting of
individual bits as well as whole
ports.
Outputting a sequence Certain
devices such as stepper motors
require a sequence of bytes to be
output in order to operate. The
operating system provides a routine
which will output consecutive bytes
of a sequence each time it is called.
Timing If a real time clock is not
available then the operating system
is capable of generating pauses of
between 100 xS and 0.65 secs to
the nearests 10 uS and also between
0.1 and 25 seconds to the nearest
0.1 seconds.
Peripheral Control Routines are
provided to : 1. read a keyboard of
up to 64 keys consisting of simple
switches connected between an
input and output port ; 2. display
alphanumeric data on a 7 segment
display connected to an output port ;

== BUYLINES ==

The following will be available from ARK

Electronics, 3 Barnhill, Pinner, Mid-

dlesex, HAS 2SY (please note this change

of address).

EPROM containing the monitor pro-
ram, 4 MHz clock, £6.00; 3 MHz (or
ower) clock £4.00;

Main board PCB, £6.00;

Complete 4 MHz kit for the Main Board

excluding the operating system EPROM

£26.00.

1/0 Board PCB £1.50;

Interrupt Board PCB £1.50.

Because the remaining components
for the 1/0 and interrupt boards are very
easily obtainable, ARK have not judged
:th worthwhile making kits available from

em.

3. detect the last code sent by the
MARVIN remote control ; 4. send
allophones to the MARVIN speech
board ; 5. output a frequency burst
of between 40 Hz and 10 kHz.

The other peripherals avaiable
(D/A, AID, light dimmer) are
accessed simply by writing to or
reading the relevant port.

All the routines are accessed by
2 byte routines of the form : F7, nn
where nn is the number of the
routine in question.

Full details of exactly how to
use all the routines are supplied
with the operating system EPROM.

Readers who have been
puzzled by the naming of MARVIN,
or who have found little sense in
the humour adopted in this project
series (and throughout much of the
rest of the magazine) are referred to
‘The Hitch Hiker’s Guide To The
Galaxy’ et seq., copies of which
should be on sale from all leading
component suppliers in the Alpha
Centauri district.

ETI
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VISIT OR PHONE « OPEN 6 DAYS

THERMAL MATRIX
\ & LINE PRINTER

" //'

MPLETE WITH FULL INC.
HIPD?DBDDK 3ROLLS PAPER £|29.95 VAT
£113.00 - VAT (UK postetc €1 05) [Listapprox £187)
150to 180 LPM o Full 96 CH ASC 1l » 40 CPL » 280 Dots
P/L * Auto-underline 50 Graphic Symbols * Back Space
Self Test o VU/HOR TABS @ 7 x 10 Matrix » 4.4” Wide
Paper o Bidirectional » 220/240 V AC e
Size Approx 9.8x28x72

‘GHERRY’ADD-ON KEYPAD

A compact 16 button keypad
suitable for use with cherry
keyboard to extend its functions.
Supplied brand new with data.

mote kot £5,95 e VAT
RECHARGEABLE BATTERIES

| HENRY'S
AUDIO ELECTRONICS

COMPUTERS « COMMUNICATIONS ¢ TEST EQUIPMENT « COMPONENTS

A WEEK « ALL PRICES INC VAT
DIGITAL MULTIMETERS

Wwith case [rotary switches)
+Side button - case £2.95
KD25C® 13 range 0.2A OC.
2 meg ohm £23.50
KD30S® 16 range 10A OC.
2 meg ohm £26.
KD30C m 26 range 1A
AC/0C 20 meg ahm £29.50

K055Cm 28 range 10A AC/OC 20 meg ohm £32.50

Metex 3000 = 30 range 10A AC/DC.

20 meg ohm

6010 + 28 range 10A AC/0C 20 meg chm

7030 4+ AS6010 high acc. 0 1°. basic

KD615 m 15 range 10A OC 2 meg plus

Hie tester

SIFAM 22008 21 range 2A AC/0C 20 meg

8ench Models

TM355 29 range LED 10A AC/0C 20 meg.

Thandar

TM356 26 range LCD 10A AC/DC 20 meg.

Thandar

TMSSI 29 range L.CO 10A AC/0C 20 meg.

Thandal £120.75
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ALSO IN STOCK Thurlby. Metrix and Beckman.
Professional series incl. True Rms. etc.

AA or HP7 size batteries

UK C/P 30p)

Charger takes up to 4any size

114V rechargeables also. | x PP3 size
{UK C/P 65p)

SPEAKERS, TWEETERS
AND GROSSOVERS !

HIF20ESM 8 ohm 30/50 watt 8ass/Mid
£5.95

£6.95

range 8"
HIF20ESM 4 chm version 8"

{UK C/P £1.00) £4.95

HT25 2, 8 ohm 15 watt:

MULTIMETERS (ux c/p 65p)
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ETC5000 21 ranges 50K/ V.
Range doubler. 10A DC £18.95-
TMX500 23 ranges 30K/V.

NH56R 20K/ V. 22 range pocket 95
ETU102 16 range 2K/V pocket £6.50
830A 26 range 30K/ V. 10A AC/0C overload
protection. etc. £23.95
360TR 23 range 100K/ V Large scaie 10A

AC/DC plus Hie 95
A'l'%lm 31 range 100K/ V deluxe. 124

£13.50

2A BC plus cont. buzzer £23.95

T T . ‘:(::&2‘0.2 HZ - 2 MHZ £166.75
- 30 watt tweeter Pair £5.50 | 76105 Various facilities 5HZ -5 MHZ  £97.75
Cﬁ CN383 way Bohm 15walt.  Pair £2.00 | AUDIO : Multiband Sine/Square
ot i LAG27 10Hz1a | MHz £90.85
SM3D0 40 watt version. Pair £3.00 | AG202A 20 Hz to 200 KHz [List£94.50) £83.50
{UK C/P 65p per 1 to 3 items) RF

IN STOCK

¢ AC/0C 3.50

fwegter: Pair £3.50 | 471020 18 range 20K /V. Deluxe plus Hie e
" tester 3
HIFB7 BSM 4" 8 ohm 30/50
watt mid range £4.95 YN36OTR 16 range 20K/V plus Hie tester  £15.95
SIGNAL GENERATORS 1220/240v AC)

PH30 3" 8 ohm 15 watt . i
wester. Pair £3.50 FUNCTION : Afl sine/square/

triangle/TTL.etc TG100 1 HZ - 100 KHZ £90.00

£69.50
£79.35

S6402 100 KHz to 30 MHz list £79.50)
LSG17 100 KHz to 150 MHz

Large range of semi-conductors, toots. components.
accessoyies, cordless and electronic tetephones.
C.B. equipment. etc.

I.OGI%HIZ’ROBES y
DLP50 50 MHZ with carry case and /
accessories £52.33

HIGH VOLTAGE METER
Direct reading 0/40 KV.
20K/volt. £23.00 (UK C/P 65p)

OSCILLOSCOPES
Full specilication any madel
on request, SAE by post.
'HM' Series HAMEG: 'SC’
THANDAR: 'CS’ TRID:
'3’ CROTECH ‘DT’ Saigan
SINGLE TRACE UK C/P £3.00
3030 |

tesier C/P £300

HM103 15MHZ 2mV. 6 x 7 display plus
00

5 MHZ Smy. 95mm lube plus companent

SC110A® Miniature tD MHZ battery portable
Past iree £1n

METER
0.1 pf to 2000 mid LCO 8 ranges
DM6013 £52.75

TRANSISTOR TESTER

Direct reading PNP: NPN, etc.
TC1 £21.95
[UK C/P 65p)

UK €/
PP24I 0/!2/24V 0/1A £35.00 §
PP2433 amp version £59.95 §
PS1307S 8/15V |
£24.95

HENRY'S

404-406 Edgware Road. London. W2 1€D

Computer: 01-402 6822 Components: 01-723 1008
01-724 0323

RUDIO €LECTRONICS

Test Equipment & Communicatio

301 Edgware Road. London, W2 1BN

01-724 3564 [All mail to this address]
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companent tester C/Pgu o g 81.70
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for details or tel. 0734 51515 (24 hr service ~L DC Plus cont. buzzer.............. £23.95 TWEETERS IN STOCK
, , , : = NHS6R 20K/V 22 Range Pocket
British National Radio & Electronics School Reading, Berks. RG1 1BR 9 1095  RETAIL @ MAIL ORDER
—_——_——_——_——— == — = — —q g EXPORT @ INDUSTRIAL
r FREE brochure without obligation from: 1 7 ge £32 ge EDUCATIONAL
g S . 0! : O scale 10A AC/DC plus Hfe....£36.95
| smemuid) British National Radio& Electronics School I K ATI 020 18 Range 20K/V. DeLuxe Order by Post FREE
CACC READING, BERKS. RG1 1BR PIUS Hfe TeSter ..o E17.50 onronlee™  ALLPRICES  CATALOGUE
I ST303TR 21 Range 20K/V plus Hfe JccessiVissor  INCI(DE  SEND LARGE
1YY 2 1T Y Tester £16.95 e your e SAE
I Address ... ... ... ... e l " UK 20p}
L B LIRS B'L'O'C'K'_c':_él"ﬂ'_é_i\é_é r

HAPPY MEMORIES

Part type 1 off 25-99 100 up
4115 200ns 1.25 1.15 1.10
4816 100ns For BBC comp- 1.95 1.85 1.75
4164 200ns 3.85 345 3.30
2114 200ns Low power 1.15 1.00 .90
2114 450ns Low power .95 .85 .80
4118 250ns 3.95 3.55 3.40
6118 150ns CMOS 3.35 3.00 2.85
2708 450ns 3.25 2.95 2.80
2716 450ns three rail 575 5.00 465 ELE-SCOPE 200S
2716 450ns Intel type 3.35 3.00 2.85
2532 450ns Texas type 3.35 3.00 285
2764 250ns 4.35 3.90 375

Digitise at up to 10 MHz. Store, then display on a UHF
780A-CPU £2.99 Z80A-PIO £2.99 Z80A-CTC £2.99 TELEVISION. Smgle shot Capture upto 250 KHz. Storage
6522 PIA£3.70 7805reg .50 7812reg .50 Facility for less than £100.

LowprofileICsockets:Pin 8 14 16 18 20 22 24 28 40 | TheTele-Scope is a new concept in data capture utilising

Pence 12 13 14 16 18 22 24 27 38 the latest Digitising techniques. The Tele-Scape acts —
controls — displays much like a conventional scope but
does much much more.

Akitversion is available for £89 and a Built unitfor£109. A
manual is included and specialist parts are available
74LS series TTL, large stocks at low prices with DIY discounts start- separately.

ing at a mix of just 25 pieces. Write or ‘phone for list. Prices exclude V.AT. at 15% with postage and packing at

Please add 50p post & packing to orders under £15 and VAT total. £2..95 inc. Themanual is available separatelyfor£1.50inc.
Access & Visa welcome, 24hr service on (054 422) 618 which is refundable on subsequent purchase of a unit.
Government & Educational orders welcome, £15 minimum. .
Trade accounts operated, 'phone or write for details.

Soft-sectored floppy discs per 10 in plastic library case:
5inchSSD£17.00 5inchSSD£19.25 5inch DSDD £21.00
5inch DSQD £26.35
8inch SSSD £19.25 8inch SSDD £23.65 8inch DSDD £25.50

NAME & ADDRESS........ooiviiiiiiiiiiiiiiiiiiieiieeienenas

Ha Memories (ETI]
(ﬁgzestry, Kingt(on )

Herefordshire HR5 3NY
Tel: (054 422) 618 or 628

Cheques PO. made payable, | enclose Cash £ . -]

HAWK ELECTRONIC TEST EQUIPMENT

Bircholt Road, Parkwood Industrial Estate, Maidstone, Kent ME15 9XT. 0622 686811
HIGH RELIABILITY

FREQUENCY COUNTERS

The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere.

HIGH PERFORMANCE

Measuring typically 2Hz ~ 1.2GHz
Sensitivity <50mV at 1GHz
Setability 0.5ppm

Low Pass Filter
Battery or Mains

Factory Calibrated

High Accuracy 1-Year Guarantee

3 Gate Times
PRICES (Inc. adaptor/charger, P & P and VAT)
METEOR 100 (100MHz) £104.07
METEOR 600 (600MHz) £133.97
METEOR 1000 (1GHz) £184.57 and prices available on request.

F<J 1] Designed and
+;,‘ é mZEE?aiJZd Black¥Star
in Britain.
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0.5 easy toread L.E.D. Display

Illustrated colour brochure
with technical specification

BLACK STAR LTD, 3A Crown Street, Stlves
Huntingdon, Cambs, PE17 4EB, England
Tel: (0480) 62440 Telex: 32339
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DON'T SNEEZE!

There are places on this earth where a sneeze can be very
expensive indeed — and where spotlessness will be only just
clean enough. Stephen McClelland elucidates.

relates how, in the recent past, a certain chip com-

pany found its production going haywire. The
devices it made suddenly became duds because of con-
tamination of the otherwise ultra-clean process areas, but
no one knew where the trouble lay. At length, after a
massive investigation during which the factory was almost
taken apart, the Company discovered to its considerable
embarrassment that the person responsible for cleaning
the operators’ overalls had changed the washing powder.
Contaminant had migrated from the freshly washed
overalls into the process line, and so to the chips
themselves.

Although an extreme case, the tale serves to illustrate
how careful chip manufacturers have to be to ensure their
production environment is flawless and the paranoia that
descends when it isn’t. Setting up these facilities, the
cleanest places on the planet, is prodigiously expensive —
upwards of £300 per square foot.

Such facilities are now becoming necessary because
the complexity demanded of silicon chips takes them into
the VLS| (Very Large Scale Integration) domain. These
chips have features, therefore, which are unprecedentedly
small — about 1 micro metre (or 0.04 thousandths of an
inch) in most cases. As a result even the most minute par-
ticles of dust are capable of settling on the silicon circuit
during its sensitive process stages and causing havoc.

Indeed there is evidence to suggest that even the max-
imum pure air conditions presently achieved might not be
clean enough for future chips under some conditions. But
even to get to this state (dubbed Class 100 by the US
because it contains a bare 100 particles per cubic foot in
the critical size range) requires enormous efforts. Class 100
requires a clean-up factor of more than 100,000 times on
atmospheric air (containing about 10 million particles per
cubic foot).

Such clean rooms are generally maintained at positive
atmospheric pressure (to prevent outside air-borne dirt
from being driven in) with a wide host of complicated ac-
cess doors and passages. In the cleanest facilities, floors
and ceilings are both perforated to allow the filtered air to
be pumped through them downwards in parallel vertical
lines. The laminar flow creates a minimum of turbulence
which might otherwise re-distribute the particles already
present.

In addition, these areas need a formidable battery of
support services. The water used to wash the silicon chips
themselves must approach absolute purity — and the in-
adequacy of most conventional distillation techniques
means that the water is usually the most expensive
chemical the plant has to purchase. The gases used to pro-

a n anecdote, popular in the silicon chip industry,
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cess the silicon can also present a hazard — either because
they are toxic, or flammable, or both. This is one reason
why even small semi-conductor houses in California —
especially those located near the San Andreas fault —
maintain elaborate fire fighting teams.

But getting a clean room ‘clean’ is only half the story
— keeping it so is rather more difficult and research throws
an interesting light on the most significant source of dirt —
people themselves.

A NASA study conducted by James Useller turned up
some surprising conclusions. He found that one of the
most destructive things you can do in a Class 100 environ-
ment is simply to write on an ordinary sheet of paper with
an ordinary ballpoint pen — this alone can generate par-
ticles up to 20 micrometres in size. Stamping on the floor
(whether due to a fit of pique or just through lack of exer-
cise the study neglects to say) is almost as bad. Even
workers properly clad — in astronaut-like boots, trousers,
smocks and hats — can generate or redistribute particulate
matter by merely moving about irregularly.

Normal breath, in fact, should produce no increase of
atmospheric dirt but the best advice one can give to
smokers is that they shouldn’t breathe at all — NASA
detected significant numbers of particles 20 minutes after
the subjects had finished smoking. Personal hygiene is en-
couraged. Anti-social habits like scratching yourself
(which releases dead skin cells) are not. Sneezing is singl-
ed out as being a big offender — it can push the particle
count up by as much as 20 times. Even an overtly social
act like pulling out a handkerchief to suppress it can spray
the same amount of contamination into the air.

An equally insidious source of contamination is the
purely chemical kind as the story at the beginning shows.
Sodium ions (whether from sweat, chemicals or soap
powder) can be lethal to many types of devices particular-
ly the MOS (Metal-Oxide-Silicon) varieties. Some
engineers have even suggested that MOS chip factories
should never be built near sea coasts because of possible
salt contamination.

Silicon chip companies are aware that the contamina-
tion risk will eventually become so strong even with con-
ventional clean rooms that chip making will have to be
taken — quite literally — out of human hands. IBM has
already gone some way towards making an automatic pro-
duction line that is enclosed completely in its own clean
environment. Other companies are deterred by the enor-
mous amount of investment required to overcome the
tricky problems of silicon water handling. Ironically,
micro-electronics, of all industries, might be very difficult
to automate fully. ETI
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NTLO4 POWER SUPPLY
0-30V, 0-2.5A @ voltage setting with 10T pot. giving 0.1V
resolution @ fully protected tioating mn @ selection of
current limiting.

voltage & current with 0.1% FSD necum:y ® automatic
diasipation control @ line stability 0.01% for + 10% mains
voltage @ load reguiation 0.02% for 100% load
changs @ ripple 2mV typ. @ transient respones < 50us

NTLOS POWER SUPPLY
0-50V, 0-3A @ voltage satting with 10T pot. QMMO‘V
resolution 0 Mly protoctod foating output @ automatic
age to current mode
Osdigndbdlylforvohm&cunomm be used for
external measurement: range -9.8V to 88.9V. 0.1V resolution;
0 to 5A 0.01A resolution; meter accurkcy 0.01% FSD @
control & ility “1%'0!':&
i mains voitage change @ load regutation 0.01% for 100%
fzvaqr':“ g‘ 624 50) change @ ripple 1mV typ. @ current stability with current
DU [DEs control 0.1% +1mA typ. @ transient response <50us ® LED
- function indicators

XR2208 FUNCTION GENERATOR

frequency range 10Hz to 220Hz @ linear setting over 8
ranges @ waveforms: sine, triangle, squarg @ sawtooth &
negative pulse at approx. set frequency available &
distortion of tha sine wave <19%'at 1KHz @ output AC for all
wavelorms adjustable: 0-10mV, 0-100mV, 01V, lmpod.nce
#pprox. S ohms @ output SYNC aquare or negative puise TTI
compatibie

‘:1 -=t-r7
elektromik

£145 Kit £110
+ VAT (p &pf2. 50)

WOG2206 SWEEP GENERATOR

® makes easy work of
of

DT155 DIGITAL THER“O"ETER
reading of 2 points.

T55°C to +100°C @ resolution 0.1 c.adiglnsmmredLED

o 2D mcicanon. & sonaor Brobes can

at @ distancs of up fo 100m from tha instrument @ mains . audio amplifiers, etc. .

supply for brushed sl ® professional appearance st low cost
enclosure 136 x 47 115mm (W x "'D).c gice ol 3 senadt @ save pounds and enjoy assembling kit version

on the oscilloscope
mm fliters, crossover networks,

range 0.2Hz to 200KHz

probes:
LM 135 -86°Cto+100°C £10 Kit £8

LM 235 -40°Cto +100°C £ 8 Kit £6 : 0.2Hz t0 200KHZ with linear setting over 6 ranges @ wavetorms: sine, squars,

mnm. sine wave distortion <1%at 1KHz @ sine & 1.5mVto

LM 335 -10°Cto+100°C € 6 Kit£4 |5Vpp.mu.mmoln4m&mm |2mvt‘c$2V:DCoHMlduc'hbbmmlM\nn:

DTGOO DIGITAL THERHOIETEII 1000, ,"w"".‘”"mmmg;' 0.560c to 10 s0C @ internal sweep finear 100:1, logarithmic 500:
with one Pt im probe to £115 Kit £70

3%130:: T et 01D Ot T600°C, Prices are subject to 15% VAT + VAT (p & p £2.50)
1*Ce clrouit

of
0.2% %1 d!obtovumﬂnrmuo'mwmmo:uuc.
response time 10sec to 89% in moving water & memory
switch @ 3 wire probe connection aliows measurement over
extension cable up to 26m @ probe with handgrip, 1.5m spiral
cable & 5pole DIN socket @ battery 8V PP3 for approx. 30h
operation @ low battery indicator

FREL LTD.

ELECTRONIC DESIGN & MARKETING
P.0.BOX 10 LUDLOW
SHROPSHIRE Sys 1DB
TELEPHONE : 0584 5620

LB ELECTRONICS

FRUSTRATED EXPORT ORDER BRAND NEW
& BOXED. EPSOM FX80 PRINTERS £350.00
+ VAT (carriage £12 tnt)

Qur kits contain il the material required for the assembiy
including pob, &

£145 Kit £110 pasts. A
YVAT(pBpE1.50)  yetes & clrou

TECHNICAL TRAINING

IN ELECTRONICS,
TELEVISION AND AUDIO

IN YOUR OWN HOME — AT YOUR PACE

ICS can provide the technical knowledge that is so essential

to your success, knowledge that will enable you to take advant-
age of the many opportunities open to the trained man. You
study in your own home, in your own time and at your own

SPECIAL OFFERS (while stocks last)

Mullard .2” Red L.E.D.’s 0.06p, 7805 38p, 7805KC 5 Voit 1.5A 75p,
78H05 5V 3 AMP £3.50p, 5K %" mulititurn trim pots 14 for

pace and if you are studymg for an examination ICS guarantee £2.50p

coaching until you are successful. DISC DRIVE BONANZA

City & Guilds Certificates
PERTEC FD650 DSDD £199 + VAT
TEAC FD-55F %> Height DSD 80 track/
40 track selectabie at our new low price £198 + VAT
PAPST 3” Box Fan 220 volts 50hz require
1uf capacitor

Radio Amateurs

Basic Electronic Engineering (Joint C&kG/ICS)

Certificate Courses £7.95 p/p £1.00

, As above but 12” 22mhz band width £88.70 + VAT
TV and Audio Servi i ASC11 coded qwerty Keyboard ,manufactured by Alphanumeric
Radio & Amplfier Co ction (Woking UK). Model 60K brand new plus data. .. ... £19.95p p&p
Electronic Enginoodng* cnd Maintenance £1.50

Computer Engineeri Programmlng
TV. Radlio and Audio nT.n

Electrical Enﬂn“ring nstal
and Contracting  *Qualiy for IET Asmociate Membership

25 WAY ‘D’ Types, plugs £1.85, sockets £1.85 (solder tail) p&p
30p. Teiephone for bulk prices.

on 8” Drive Cabinets complete with power supply (LINEAR) to take
two 8” Drives, Brand New £99.95p + VAT  (carriage cost)
Twin 5” Cabinets with power supply £30.00 + VAT (providing a
disc drive is purchased from us, if drives purchased elsewhere
£40.00 + VAT)

9 Green Phosphor Monitors Brand New and Cased Composite

Video Input 18mhz band width £80 + VAT each (carriage cost)

Approved by CACC . Member of ABCC

POST OR PHONE TODAV FOREIEREF BOOKLE!

plus £1.00 p&p 30p and 10 metres plus £2.50 p&p 75p

LB ELECTRONICS L==.

Please send me your FREE School of Ek ics Prosp Textool 24 dil Zif Skt (used) £3.95p p&p 30p
I Subject of Interest . Brand New 13" Colour monitor fully cased. Full warranty 540 x
) 236 pixel. RGB TTL Input plus apple Input £220 + VAT
l Name I (carriage at cost).
BNC Lead Bonanza coax lead with BNC plug at one end, 2 metres
l Address B

'ﬂs Pastto: Pc'gtsm?o? ?f Blectronics

; et ey I ERCIES ROAD, HILLINGDON,
EMKM Cﬂrwamﬂ

B S e o o o o o om TEL: UXBRIDGE 55399 |
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PROJECT

/X80 TAPE MOD

When we published the article on modifying the ZX81 tape out-
put to get reliable cassette operation, a plaintive cry went up:
““What about my ZX80?’’. lan Ridout to the rescue.

the ZX80, is still a popular

machine especially if fitted
with the replacement Sinclair ROM.
However, like the ZX81, it suffers
from unreliable SAVEing onto
cassette tape and LOADing from
tape.

A previous article in this
magazine (February 1983) gave
details of how to improve the
reliability of SAVEing programs onto
tape for the ZX81. This article gives
details of the simple modifications
required to allow the ZX80 to enjoy
the same SAVEing reliability onto
tape. The modification costs less
than £1 to do and takes only a few
hours.

If you have experienced
difficulty with SAVEing programs

_onto tape with your ZX80, observe

> the following recommendations
before implementing this
modification:
® Make sure that the EAR socket on
the ZX80 is connected to the
EARPHONE socket on the cassette
and likewise that the MIC socket
goes to either the MICROPHONE or
AUX socket on the cassette (we
don’t want to insult your
intelligence, but you’d be surprised
how often . . .);

~ @ Remove all traces of the brown
magnetic tape material from the
heads in the cassette player by
using cotton buds dampened (not
dripping wet) in white or surgical
spirit;
® Use computer tapes or the higher
quality audio tapes;
® When SAVEing and LOADing,
keep the cassette player as far as
possible from the television because
the television line-scan and frame-
scan signals will be picked up by
the cassette player;
® On playing back from tape (ie
LOADing) keep the volume as high
as possible without the television
picture breaking up. If the picture
begins to break up, this indicates
that the input level is overloading
the computer circuitry and the
playback volume on the cassette
should be slightly reduced. Having
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The predecessor to the ZX81,

found the correct level, rewind the
tape to the beginning and try to
LOAD the program into the ZX80
again.

If these recommendations still
fail to give you reliable SAVEing and
LOADiNg then this article could well
help you. The problem is probably
due to the low signal level coming
out of the MIC socket when
SAVEing.

The tape system in the ZX80 is
very similar to that in the ZX81, the
major difference being the
component numbering! As before,
one IC output is for both the TV
modulator and the tape out socket,
via a simple filter with a peak at
3.4 kHz and a roll-off of 6dB per
octave on either side of the peak.
Like the ZX81 filter, the loss is
—66dB at the pass frequencies,
which leads to only 2 mV of signal
at the tape output.

+5v TO OTHER

CIRCUITRY
14 |

Circuitry Modification

The reasons behind choosing a
FET for this modification were
discussed in the previous article, so
| won’t repeat them here. The new
circuit differs slightly from that used
on the ZX81 to take account of the
different PCB layout.

The DC biasing conditions of
the FET are such that the source
voltage should be between 1 volt
and 3.5 volts and this is achieved by
making the source resistance about
4k and the drain current about 0.5
milliamps.

C13 (47nF) and R34 (1k0) are
retained in their original positions
but C14 (47pF) is moved and R35
has to be changed in value only if a
manual record-%evel tape recorder is
used. For use with an automatic
record-level machine R35 (1MO) is
retained but one end has to be
desoldered from the printed circuit

47
: Vo
T v Mic
SOCKET
15 _[
» c13 R
47n 12(4)
7 T
o
Fig. 1 Original tape-recording circuit.
+5v +BV
1
_]‘ c1e
47 (413
5 ) 22u
— 444 ] — g MIC
1c19 SOCKET

R4S*

' .J_
/34 c13
10 -I' 47n

/YLHJV

NOTE
Q1 1S 2N3819, 2N3823, Tis34, €ETC

*SEE TEXT

$
2N3819
TIS34

FET CONNECT [ONS

Sc s (VIEWED FROM PINS})

o o s = SOURCE
g9=GATE
g q d=DRAIN
. 4 Sc = SCREEN
2N3823

Fig. 2 New circuit; note the difference between this and the circuit published ’

in February.



board. See Table 1 for the values of
both R35 and the gate bias resistor
that | have called R45.

Most machines used for storing
programs on tape are of the
automatic record level type. If, with
the resistor values shown for R45
(39K), the recording sounds
distorted on playback through the
cassette loudspeaker, R45 should be
reduced in value to 6k2 or 8k2. The
sum of the values of R35 and R45
should be within the range 900k to
1M1 to preserve the filter
characteristics.

Doing The Modifications

Remove the five white and two
black plastic studs holding the
bottom half of the case to the top
half and to the keyboard. These are
removed by first pushing the centre
plastic pins through the outer part
of the studs and then pulling the
complete stud out of the case.

PUSH THE
CENTRE PIN

TWO HALVES
OF THE CASE
1 1 = LA |
| — i L4 R

Fig. 3 How to get inside the ZX80.

Now remove the three plastic
clips holding the PCB to the back
half of the case by carefully
squeezing them and pushing them
through the PCB.

For use with manual record-
level machines, remové R35 (1MO)
and insert one end of the new R35
(820K) into the left hand end of the
position vacated by the old R35. For
use with automatic record-level
machines, desolder only the right-
hand end of R35 (1MQ). The rest of
these instructions apply irrespective

of the type of cassette machine to
be used.

Carefully remove C14 (47pF)
and resolder it in series with R35 so
that its right-hand end is soldered
into the PCB hole from which the
right-hand end of R35 was removed.
The left-hand end of C14 should be
soldered to the free end of R35 and
trimmed off as short as possible.

Solder R45 (See Table 1 for
value) in the position shown in Fig.
5. Solder the negative end of C15
(224F, 16 volt) as shown keeping
the lead short and leave its positive
end unconnected for the moment.

If the metal cased 2N3823 is
used, solder the drain and screen
leads together and then cut one of
them off. Solder the drain lead to
the +5 volt PCB line shown.
Connect the FET gate lead to the
junction between C14 and R45.
One end of a 3k9 resistor (R46) is
soldered to the OV lead shown and
its other end connected to the
positive end of C15 and the source
of the FET. It is important to check
the connections to the FET and to
make sure they are not touching
each other.

Put the PCB and the back of the
case together again, securing them
as before, with the three push-
through plastic studs inserted from
the back.

At this point test the _
modification by plugging in the
television (tuned to channel 36) and
the computer power. When the
normal computer television picture
appears, plug in the two cassette
leads to the computer and the
cassette, write a two or three line
program and SAVE it. LOAD it into
your ZX80 observing the suggestions
earlier in this article.

PROJECT : 7ZX80 Mod

Fault Finding

The FET gate should be at
0 volts, the drain should be at
+5 volts and the source at about
2 volts (1V to 3.5V). If not, check
the connectins and the layout.

SAVE a short program on to the
cassette and listen to it through the
cassette loudspeaker. If it sounds
distorted, reduce the value of R45
as mentioned earlier.

See the February ’83 issue of
this magazine for a fuller fault
finding guide.

PARTS LIST ——

This is a list of the new components
required:

RESISTORS (3 w 5%)

R35 see Table 1.
R45 see Table 1.
R46 3k9

CAPACITOR
C15 224F, 16 v axial
electrolytic. )

SEMICONDUCTOR
Q1 2N3819, TIS34 or
2N3823

TABLE 1

R35 R45

Manual Recorders 820K 220K
Auto-level Recorders ™ 39K*

*See text

Table 1 Values of R35 and R45

BUYLINES ——0u

Nothing, but nothing should cause you
any problems here. You don’t even
a PCB! :

ETI
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MODULATOR

PCB TRACKS
LEFTOUT
FOR CLARITY

Fig. 4 Before (left) and after (right) the modification.
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NUTKENBROS.

MULTIMETERS

THANDAR TM351

@ Bench/portable ® 3'%-digit 0.5" LCD @ 0.1%
basic accuracy @ 29 ranges. ® Battery life
typically 2000 hrs @ Complete with batteries &
test leads. £113.85.

Accessories. Carrying case £6.84. Universai
test lead set £12.85. Service Manual £3.00.

THANDAR TM353

@ Bench/portable ®

basic accuracy ® 26 ranges @ Battery life
typically 3000 hrs ® Complete with batteries &
test leads £86.25. Accessories as TM351,

THANDAR TM354
_® Pocket size. ® 3'2-digit 0.5” LCD, @ 0.75%

. @ 14 ranges @ Battery

ccul
hrs 245.04m.‘garrying case £3.48. Universal
test lead set £12.88. Service Manual £3.00.

THANDAR TM451

@ Bench/portable @ 4%-digit 0.4” LCD @ 0.03%

basic accuracy @ Full auto-rangin? or manual
ui

@ Sample hold @ Audible contin

ty test

@ Complete with battery and leads £171.35.

AC Adaptor £7.99
Service Manual £3.

OSCiLLOSCOPE
THANDAR SC110A
@ Bench/portable ® Low power ® 10 MHz

bandwidth @ 10mv sensitivitz £171.35. Carry-
mg case £8.34. AC Adaptor

able battery pack £12.85. X1 probe £8.05. X10
probe £8.20, X1 X10 Switched probe £10.93.
ggrggg hook trimmer pack £2.88. Manual

7.99. Recharg-

GENERATORS
THANDAR TG 100 Function 1 Hz to 100 KHZ
£90.85

TG102 Function 0.2 Hz to 2 MHz £1686.75
TG105 Puise 5 Hz to 5 MHz £07.75

3%-digit 0.5” LCD @ 0.25%

, Universal test leads £12.65.
00.

ELECTRONIC COMPONENTS AND
TEST EQUIPMENT
35 HIGH BRIOGE NEWCASTLE
TYNE NETIEW  THL 0632 326729

FREQUENCY COUNTERS

- THANDAR TF200 10Hz to 200 MHz
® Bench/portable ® 8-digit Liquid Crﬁtal Dis-
play. ® Frequency range 10 Hz - 200 MHz @
Resolution better than 1 ppm @ Sensitivity
typically 10mVrms @ Time base accuracy 0.3
ppm. @ Battery life 200 hours @ Frequency,
time average period, totalize & reset; 2 ranges,
5 gate times; external clock facility ® Complete
with batteries. £166.75.

THANDAR TF040 10 Hz to 40 MMz .

® Bench/portable @ 8-di%it Liquid Cla'stal Dis-
play. ® Frequency range 10 Hz - 40 MHz

® Resolution 1 Hz. @ Sensitivity 40 mV rms.

@ Timebase accuracy 0.5 ppm @ Battery life 80
hours. ® Frequency, totalize & reset: 2 gate
times ® Complete with batteries. £126.50.

ACCESSORIES FOR TF200 & TF040 AC
adaptor £7.99, Carrying case £6.48, X1 Probe
£8.05, X10 Probe £9.20, Service manual
£3.00. TPSOO prescater £51.75. TP1000 pre-
scaler £74.75.

THANDAR PFM200A 20 Hz to 200 MMz

@ Pocket size @ 8-digit LED display @ Fre-
quency range 20 Hz - 200 MHz. ® Resolution

0.1 Hz. Sensitivity typically 10 mV rms. Timebase
accuracy 2 ppm @ Battery life 10 hours. ® Fre-
qucny, 2 ranges, 4 gate times ® BNC input soc-
kets £77.62. Accessories. Carrying case £3.45, /
AC adaptor £7.99, X1 probe £8.05, X10 probe
£9.20, Service Manual £3.00.

Full spec available on all instruments, just phone
or write:

Schools, colleges, universities supplied on
official orders.

Prices inciude VAT. Please add £1.00 postage to
orders under £20.00.

AUTUMN CLEARANCE SALE

ALL YOUR FAVOURITE MODULES AT
RIDICULOUS PRICES WHILST STOCKS LAST!

31000 SLC
The famous high performance
three channel sound to light
modulator with automatic
switching to chase.
1000W per chan. £25

MULTI-4
Various four channel chaser
effects in both manual and
sound modes, plus LED

drive circuits. £32
31000 SL

Basic three channel sound to

light modulator with high

performance filters Bass-
mid-treb-master.
1000W per chan. £17

PA3 - (MAG OR CER)
The popular compact disco
module with all the facilities
for a stereo deck.
Drives any power
amplifiers. £29

41000 SLC
Similar to the 3SLC but four
channels and auto level
filters and LED drive
circuits.
£32

41000LCS
Four channel forward man/
sound chaser, as other
modules up to 1000W
per channel. £18

) FASCIA PANELS
For all types of lighting
modules, complete with knobs/
rocker switch, and
some with LEDS.
Blue/white. £5

ACO1
Active crossovers for three way
sound system. Individual
channel and master
controls.
£12

FOR HI-FI & ELECTRONICS ENTHUSIASTS
CONCEPT ELECTRONICS LTD

51 Tollington Road, London N7 8PB
Mail order only
We are the specialist of electronic kits and rack mounting cabinets. A catalogue with
[ lete range of p! including pre-amp modules, power amp modules, pre and
power amplifier modules, complete kits of amplifiers, equalizers, reverberation
amplifiers (with cases), alarm clocks, appliance timers, CB amplifiers, test equipment,
control modules, music generator, battery flourescent light and high quality rack
mounting cabinets etc. with illustrative pictures now available at the cost of 35p +

25p p&p.
Professional rack mounting cabinet Panel Size RearBox Price
: WH(inch) WHD AL STEEL

19x5 17x45x10 2754 2354
19x4 17x35x10 2524 21.24
19x3.5 17x3x10 2409 2009
19x3 17x25x10 2409 —
19x25 17x2x10 2294 1894
19x6 17x55x12 2869 24.69
19x5 17x45x12 2754 2354
19 x4 17x35x12 2524 2124

19x35 17x3x12 2409 2009
17x35 165x3x9 2179 17.79
17x25 1565x2x9 2064 16.64

17x4 155x35x12 2524 21.24
17x3 155x25x12 2409 20.09
. Please add £2.50 p/p per item
* Wholly made of black anodised alumini h * Suitable for high quality

amplifers and many other purposes * Top, side and rear cover removable for access
% Separate front mounting plate % Heavy gauge front panel is of brushed aluminium
finish enhanced with two professional handies # With ventilation slits and plastic
feet.

The low cost steel version is also availabie. The size and features as well as the front
panelis the same as the aluminium cabinets except the rear box is manufactured from
steel painted in black,

CONTROL MODULES HI-FI AMPLIFIER MODULES

POWER DIMMER MODULES
Forbandandtheatreapplications,these modules provide the ideal do-
it-yourself package for custom designed lighting systems. Availabie in
local or low voltage controlled remote formats and various chase/
sound to light effects.

Extensive information upon request.

PHONE OR WRITE FOR FREE DATA SHEETS.
NOTE: ALL PRICES INCLUDE VAT.
Please add 75p for postage on individual modules.
Cheques/PO/Access all welcome.
Tel: 01-840 6053 or 01-689 4138
L&B ELECTRONIC
34 Oakwood Ave., Mitcham, Surrey

TY-7 Electronic touch switch

£2.90 Kit £4.50 Ass.

TY-11 Light activated switch

£2.20 Kit £3.50 Ass.

TY-18 Sound activated switch

{Clap switch) £4.50 Kit £5.95 Ass.

TY-38 Sound activated switch

(voice-switch) £8.50Kit £7.50 Ass.

TY-41 Infra-red remote control
(Receiver and transmitter)

£17.20 Kit £21.95 Ass.

TA-323A 30W + 30W stereo amplifier
£18.95 Kit £23.95 Ass.

TA-820 60W + 60W stero amplifier
£27.50 Kit £33.50 Ass.

TA-820 70W +70W stereo amplifier
£35.50 Kit £42.50 Ass.
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CAR ALARM

Alarmed at the prospect of your car taking a walk? lan Forster
shows you how to protect it, or your house, a little better.
Development by Phil Walker.

his multi-purpose alarm unit triggered either by a negative-going approximately 16 seconds before
can be used in a car, or, if or a positive-going pulse. sounding a piezo alarm, which
desired, in the home with the If the source of the alarm is could be used as a warning, and the
addition of a 12V power supply. removed, the unit will reset itself, as main car-horn will be sounded after
The basic version provides for a is required by law (and one’s about 24 seconds.
fairly simple alarm that can be neighbours!). There is a delay of There seems to be a good
RESISTORS fall } W 5%) C4,6,8,9 334 16V axial Q4,6 BC182, TIP31,
R1,2,5 56K electrolytic BD131
R3 560K C5 100, 16V axial Q5,7 BC212
R4, 8 10k electrolytic D1-6 1N4148
R6 470k c7 100n or 1x D7-10, 12-15 IN4148
. R7 100k unpolarised (see D11 OA91
R9 1k0 text) LED1 single LED
R10, 12 270k c10, 11 100n ceramic or
R11 820k polyester, 24V min MISCELLANEOUS
R13 18k ciz 1004 axial RLA1 12V (or 24V, see
R14 33k electrolytic, 24 min text) relay, NO
2112 2 Tage 2 680R C13, 14 10?n ceramic or contacts
0 t . ,
21 T T sk PatyEsEy Piezo tweeter or piezo horn (see text),
R22 100k normally open push-button switch,
R23, 24 2k7 SEMICONDUCTORS PCB, wire, etc.
CAPACITORS 5:1 prie
R 1,2 BC212 E
C1, 2,3 100n ceramic or QB' BC182, TIP31, NOTE:; Items in italics are for the
polyester BD131 extension options.

Fig. 1 Circuit diagram: the basic circuit is shown in black and the optional sections in blue.

PIEZO

HORN
RELAY RELAY
INPUT 1 INPUT 3 (+12) (+24)

! [

) |
o [ — 522

HORN LED1 J RELAY
SENSE (—24)

RELAY
(-12)
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PROJECT

INPUT 1 O-

100 | [
1t " k. 4

L] d 1
e [ ICla
100n P
INPUT 2 O il
c2 l
100n
w c1a Az
H)On“r
= j by TO PIEZO
c7 HORN
R20 S R22 100n L00K (SEE TEXT)
or 1ul
(SEE TEXT)

ut P

INPUT 3 R21
18k

=

NOTE.

IC1 1S 4093BE

Q1,257 ARE BC212

Q3,4,6 ARE BC182,TIP31,BD131
D1-10,12-15 ARE 1N4148
0111S0A91

LED1 IS SINGLE LED

RLA1 IS 12V{or 24V, SEE TEXT) RELAY,

NO CONTACTS

PIEZO TWEETER OR PIEZO HORN (SEE TEXT),
NORMALLY OPEN PUSH-BUTTON SWITCH.

Fig. 2 Component overlay for the PCB.

R13
18k

R17 D6
18l

/ Rua
l X
+V
R16
18k e
(L o HORN
RLA1
CAR
HORN

ab

TO PIEZO
HORN
{SEE TEXT)

HOW IT WORKS

The basic circuit is that of a latch, built
round IC1a and IC1b, and two drivers
for the audible alarms, built round IC1c
and Q1, and IC1d and Q2. However, it’s
not quite that simple . . .

On switch-on, C4 and C5 share cur-
rent via D3 pulling one of the jnputs of
IC1b low, which disables the latch until
C5 is charged and C4 discharged via R3:
this prevents the circuit being im-
mediately activated at switch-on. If any
troubles develop in this respect, it may
well be because the values of C4 and C5
are not correct, electrolytics having very
wide tolerances. On switch-off, C5 is
discharged via D4 and R4.

A negative-going pulse at INPUT1 or a
positive-going pulse at INPUT2 will trig-
ger the latch, causing the output of IC1a
to go high. C6 charges via R6 and C8 via
R11, and LED1 is lit via R14, Q3, R15.

When C6 reaches a sufficient voltage,
IC1c will start to oscillate at a frequency
determined by C7/R7. For use with a
piezo tweeter as a horn, C7 should be

100n which will give an oscillation fre-
quency of 3 kHz. This can be fed to a
piezo tweeter via R8 and Q1, to make a
very unpleasant sound in a would-be
thief’s ear! R9 is needed to discharge the
tweeter because there is no DC path
through these beasties, and it would
otherwise just sit at around +V.

Similarly, when C8 reaches a suffi-
cient voltage, IC1d will begin to oscillate
at about 1.5Hz, and this will turn the car
horn on and off via R13, Q2 and RLAT.
D6 protects Q2 against back-EMF from
the coil of RLA1. The output of IC1d is
also used to pump down C4 (via D5 and
R10) so that the latch will be reset after a
period, but will retrigger almost im-
mediately if the input conditions persist.

Circuit A allows a 24V relay to be used
instead of a 12V one. C7 should be
changed to 1u0 to lower the oscillation
frequency of IC1d to 300 Hz. C10, D7,
D8 and C11 and C12 form a fairly
straightforward voltage doubler to pro-
vide the 24V necessary. Q4 is needed to

invert the output from Q2 and pull
down rather than up.

Note that in either case, you connect
the relay contacts to suit your car — we
have shown how to connect them when
your car switches on the positive line to
sound the horn, but some (eg Minis)
switch the negative side, the positive
side of the horn being permanently con-
nected to the 12V suppry.

Circuit B can be used to substitute a
self-oscillating piezo-horn for the piezo
tweeter — this could be useful if you use
a 24V relay with circuit A.

Circuit C passes a small current
through the car horn; if the connection
to the horn is interrupted, the alarm wil
be triggered.

Circuit D is the fast-acting circuit;
when the normally open external con-
tact is closed, Q7 is turned on, and this
charges C6 and C8 via R22, and D12 and
D15, as well as latching the alarm in the
usual way through C14. D13 and 14 and
R23 and 24 are necessary to reset this

circuit. b
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PROJECT : Car Alarm

supply of 24V relays around at
bargain prices, mainly because
they’re a lot less convenient for
most circuits than 12V types. For
this reason, the circuit can be
adapted to drive a 24V type, as
shown in circuit A (shown in blue
on the main circuit diagram). This
circuit has the disadvantage that
you cannot use the piezo tweeter,
and circuit B shows how to connect
a self-oscillating piezo horn instead.

A common thieves$’ tactic is to
cut the lead to the horn before
attempting to break into the car
itself. This can be foiled by circuit
C, which will trigger the alarm if this
is done — note that once the horn
lead is cut, there is no way that it
can be used, so just the warning
siren will go off.

Finally, there may be some
items that you may want to protect

BC182L LA
BC212L etc. TIP31 e  BD131

with a fast-acting alarm, and circuit
D provides for this: all that is
needed is a set of normally open
contacts that can be arranged so as
to close.

The method you use to trigger
the car depends on how your car is
wired up. Most cars have courtesy
light switches mounted in the door
pillars, and these could be used.
Another possibility is to use mercury
switches to detect any motion or
disturbance.

Construction And
Setting Up

Construction of the PCB should
present no problems, provided the
usual precautions are followed.
Things being what they are, it
would also be best to make up your
mind which options you want
before building, though at a pinch

Fig. 3 Transistor pinouts.

bits and bobs can be added later.

As mentioned in How It Works,
should there be any problems with
the circuit arming at switch-on, then
C4 and C5 are the most likely
culprits.

If you use circuit A with a
particularly current-thirsty relay,
then it may bé possible that R9, C10
and C12 will need revising (R9
should be reduced in value, C10
and C12 should be increased); Q1
may possibly need upgrading to a
high gain medium power type
and/or heatsinking, as might Q4.

Otherwise, your biggest
headache will be the triggering
switches. Unfortunately, we can’t
advise you generally on this
because everybody’s car or home
will vary; but let us say that careful
though put into this aspect will not
be wasted. ETI

[———BUYLINES =——

Nothing here should present any pro-
blems. A self-oscillating piezo-alarm is
available from Maplin and the PCB is,
as ever, available through our very own
PCB service.

PRICES
P.SK.

325 Edgeware Road, London.

How can you own a top class HiFi amplifier,
— Simpte! Built it yourself — with a Crimson kit.

It is not necessary to spend a small fortune to obtain true Hifi
esoteric amplifiers available and their ease of assembl
outstanding value, but they also have the flexibility to a
ted” as we believe disposable modules are rather extrava

in their review of the CK1010/1100: “l can sa
amplifiers from now on.” Need we say more?

* Summer Special Offer: Buy a CK1010 and any CK power amplifier and get an MC2K board freell* %
CK1010 — STEREO PRE-AMPLIFIER (moving magnet, tape, tuner input) takes power from any CK power amp or separate p.s.u. 2tyg(t;

BUILD A BETTER AMPLIFIER!

of comparable standard to Naims, Meridians, Quads etc., for an outlay of less than £250?

CK1040 — STEREO POWER-AMPLIFIER 40 watts R.M.S./Chanel
CK1080 — STEREQ POWER-AMPLIFIER 80 watts R.M.S./Chanel
CK1100 — STEREO POWER-AMPLIFIER 100 watts R.M.S./Chanel
MC2K — Moving coil add on kit for CK1010

P.S.K. — power supply for CK1010 (if not used with a CK power amp) £20.
CRIMSON also supply power amp, pre amp and electronic crossover modules, power supplies and hardware — too much to list here — but on
receipt of an S.AE. we will be happy to supply full details.

TO ORDER Send C.W.O. or quote your access card no (phone orders accepted) Crimson Products are also available from Bradley Marshall Ltd,

* Offer closes 31st July 1983 (Return this ad with your order)

performance. Crimson Kits offer all the features and sound quality of the most
y ensures that they work first time and continue to do so. Not only do Crimson Kits offer
dapt to any users needs. All the P.C.B.'s are ready assembled and tested (they are not“pot-
3ant!) therefore constructing a kit is pleasurable in itself and, once built, will give years

of untroubled service. So, whether you use a simple record player or a compact disc, you can be sure to getthe most from your system. E.T |, said,
y no more than that for £250 it is a bargain and one that will become the reference point for kit

£9

0.00

[ CRIMSON ELEKTRIK STOKE

MANUFACTURERS OF PROFESSIONAL, DOMESTIC & INDUSTRIAL AMPLIFICATION
PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE-ON-TRENT, STAFFORDSHIRE. ST2 1EZ @ 0782 330520
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electronics today international

BOOK SERVICE

How to order: indicate the books required by ticking the boxes and send this page together with your payment. to ETl| Book Service,
Argus Specialist Publications Ltd, 146 Charing Cross Road, London WC2 OEE Make cheques payable to ETl Book Service Payment in
sterling only please. All prices inciude P & P. Prices may be subject to change without notice

BEGINNERS GUIDE

Beginner's Guide to Basic Programming Stephenson
Beginner's Guide to Digital Electronics

Beginner's Guide to Electronics

Beginner's Guide to Integrated Circuits

Beginner's Guide to Computers

Beginner's Guide to Microprocessors

COOKBOOKS

Master IC Cookbook Halimark
Microprocessor Cookbook M. Hordeski
1C Dp Amp Cookbook Jung

PLL Synthesiser Cookbook H. Kinley
Active Filter Cookbook Lancaster
TV Typewriter Cookbook Lancaster
CMOS Cookbook Lancaster

TTL Cookbook Lancaster

Micro Cookbook Vol. 1 Lancaster
BASIC Cookbook K. Tracton
MC6809 Cookbook C. Warren

ELECTRONICS

"] Principles of Transistor Circuits Amos

Design of Active Filters with experiments Berlin

49 Easy to Build Electronic Projects Brown
Electronic Devices & Circuit Theory Boylestad

How to build Electronic Kits Capel

How to Design and build electronic instrumentation Carr
Introduction to Microcomputers Daglecs

Electronic Components and Systems Dennis
Principles of Electronic instrumentation De Sa
Giant Handbook of Computer Software

Giant Handbook of Electronic Circuits

Giant Handbook of Electronic Projects

Electronic Logic Circuits Gibson

Analysis and Design of Analogue Integrated Circuits Gray
Basic Electronics Grob

Lasers — The Light Fantastic Hallmark

Introduction to Digital Electronics & Logic Joynson
Electronic Testing and Fault Diagnosis Loveday
Electronic Fault Diagnosis Loveday

Essential Electronics A-Z Guide Loveday : )
Microelectronics Digital & Analogue circuits and systems Mifiman
103 Projects for Electronics Experimenters Minis
VLS System Design Muroga

Power FETs and their application Oxner

Practical Solid State Circuit Design Olesky

Master Handbook of IC Circuits Powers

Electronic Drafting and Design Raskhodoff

VOM — VTVM Handbook Risse

Video and Digital Electronic Displays Sherr
Understanding Electronic Components Sinclair
Electronic Fault Diagnosis Sinclair

Physics of Semiconductor Devices Sze

Digital Circuits and Microprocessors Taub

Active Filter Handbook

Designing with TTL Integrated Circuits Texas
Transistor Circuit Design Texas

Digital Systems: Principles and Applications Tocci
Master Handbook of Telephones Traister

How to build Metal/Treasure Locators Traister

99 Fun to Make Electronic Projects Tymony

33 Electronic Music Projects you can build Winston

COMPUTERS & MICROCOMPUTERS

BASIC Computer Games Ah!

From BASIC to PASCAL Anderson

Mastering Machine Code on your ZX81 T. Baker

UNIX — The Book Banaham

280 Microcomputer Handbook Barden

Microcomputer Maths Barden

Digital Computer Fundamentals Barter

Visicalc Book. APPLE Edition Bell

Visicalc Book. ATARI Edition Bell

Introduction to Microprocessors Brunner
Programming your APPLE 1l Computer Bryan
Microprocessor Interfacing Carr

Microcomputer Interfacing Handbook A/D & D/A Carr
Musical Applications of Microprocessors Chamberlain
30 Computer Programs for the Home Dwner in BASIC D. Chance
Microcomputers Dirkson

|| APPLE Personal Computer for Beginners Dunn

[_| Microcomputers/Microcomputers — An Intro Gioone
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Troubleshooting Microprocessors and Digital Logic Goodman
Getting Acquainted with your VIC 20 Hartnell
Getting Acquainted with your ZX81 Hartnell
Let your BBC Micro Teach you to program Hartnell
Programming your ZX Spactrum Hartnell .
The ZX Spectrum Explored Hartnell . £6.95
How to Design, Build and Program your own working Computer System
Haviland £9.30
BASIC Principles and Practice of Microprocessors Heffer
Hints and Tips for the ZX81 Hewson
What to do when you get Kour hand on a Microcomputer Holtzman
34 More Tested Ready to Run Game Programs in BASIC Horn
Microcomputer Builders’ Bible Johnson
Digital Circuits and Microcomputers Johnson
_I;hASEAL mmm Kﬂnp
o C — rammil nguage Kernighan
COBOL Jackson R EsamY I
The ZX81 Companion Maunder
Guide to Good Programming Practice Meek
Principles of Interactive Computer Graphics Newman
Theory and Practice of Microprocessers Nicholas
Exploring the World of the Personal Computer Nilles i
Microprocessor Circuits Vol. 1. Fundamentals and Microcontrotlers Noll
£9.80

Beginner's Guide to Microprocessors Parr
Microcomputer Based Design Peatman
Digital Hardware Design Peatman
BBC Micro Reavealsd Ruston
:I&:dfb:ok of A:v::ci;d Robotics SaffordI
ings to your own personal computer Sawusch
Easy Programming for the ZX Stewart
Microprocessor Applications Handbook Stout
Handbook of Mic essor Design and Applications Stout
|| Programming the PET/CBM West
[] An introduction to Microcomputer Technology Williamson
Computer Peripherals that you can build Wolfe £12.40
L] Microprocessors and Microcomputers for Engineering Students and Techni-
ciens Wooiand £7.10

REFERENCE BOOKS

Electronic Enginesrs’ Handbeok Fink

Elsctronic Designers’ Handbeok Giacoletto

Hlustrated Dictionary of Microcomputer Tochnolwlz Hordeski
Handbook for Electronic Engineering Technicians Kauffman
Handbook of Electrosic Calculators Kauffman

Moder Electronic Circuit Reference Manual Marcus
International Transistor Selector Towers

International Microprocessor Selector Towers

International Digital IC Selector Towers

International Op Amp Linear IC Selector Towers

{Hustrated Dictionary of Electronics Turner

[TITTITTT]

Servicing Home Video Cassette Recorders Hobbs
Complete Handbook of Videocassette Kxﬂbett
Theory and Servicing of Videocassette Recorders McGinty
Beginner's Guide to Video Matthewson

Video Recording: Theory and Practice Robinson

Video Hendbook Van Wezel

Video Techniques White

Please send me the books indicated. | enclose cheque/postal order for
Prices include postage and packing
| wish to pay by Access/Barclaycard. Please debit my account.

HHHOENEEEEREEEEE
ClsTzfsl T T TP T DDA I T |

Signed

Name

Address

92



BUY NOW WHILE STOCKS LAST!

TRANSFORMERS British made transformers at very attractive prices.

ma condary Current 1+ 10+ 100+
()v:rv 5-0-4.5v 400m/a 50p 45p 35p
240v: 6-0-6v 100m/a 58p 52p 43p
240v: 6-0-6v 500m/a 65p 60p 48p
= (Postage & Packing: 45p per transformer or £1.60 per 10,
& ' Soipst §o5 EUROPEAN
These very high quality British made two pin European ADAPTORS

adaptors are ideal for driving Radios, cassette recorders,
TV games, calculators etc. The adaptors fit the UK
shaver socket

REF. D.C. Voltage
EOB 4.5V

Current 1+ 10+ 100+
200m/a 50 45p  32p
EM3 &V 200m/a £1. 80| 55p
o] eV 400m/a £1.50 £1.25 85p
(Postage & Packing: 45p per adaptor or £1.60 per 10,
£4.50 per 100)

Send now for our latest catalogue, 35p plus 30p p&p, over
72 pages packed with complete range of components.
Includes special offer list, order form and pre-paid
envelope. .

Please add 15% VAT to the above prices. {

MARCO TRADING, DEPT. ETI/10

THE MALTINGS, HIGH STREET, WEM, SHROPSHIRE, SY4 SEN

All orders depatched by return of mail. Tel: (0939) 32763

£24.50

N EW! MODULAR AUTOMATIC gl

TELEPHONE SYSTEM

Each ready built module is a complete exchang
providing up to ten extension lines

* Simply connect’phones and power supply

* Only two wires to each telephone

* Uses ordinary dial or push-button 'phones

* Complete privacy for conversations

* Range of several miles

* Fully expandable system

Each module allows two ’phones to be used at one time,
two modules allows four, etc.

RECONDITIONED
TELEPHONES

Push Button Trimphones£15
+ £1.80 p&p. 2 for £28 +
£2.50

Push Button 746 £975 +
£1.80. 2for £18 + £2.50
Recent Style Dial Phones
£4.75 + £1.80. 2 for £9 +
£2.50. 5 for €20 + £5
Seconds (in good working

order)
Class 1 £3.50 + £1.80. 5 for
£15+£5

Class 2 (discoloured) £2.25 +
£1.80.5for €9 + £5

TEMPERATURE GUAGE 0-120°C . . i
Remote sensor on 38" capilliary, panet mounting dial
55mm. dia. Only £2.50

16A 240V RANCO THERMOSTAT
Wide control range (fow room temp. to over boiling point)
Sensor on 22" capillary. 2.30, including control knob

BUY ONE EACH OF ABOVE FOR£5.50

GEARED Synchronous motor, 8 r.p.m.240VA.C.3 Watt
£2.

SOLENOIDGASVALVE. 240VA.C.5P.S.1.suitable for

UNISELECTORS. 50v, 4 Bank non-corrosive fiuids. £2.20

- Homing Bank, 25 way £3.50

BULGIN 3 pin free plug & panel socket. 2A 240V
Desk-top Ten Way Manual Ex- 50p
change (key & lamp unit)
with instructions
£8 + £1.80 P&P

DIAL-OUT WITH YOUR COMPUTER. PCB.'s convert
binary to dialing pulses and enable your computer to
dial-out (with suitabie interface). Ex-equipment.
Tested. €12 with explanatory notes.

Send S.AE for free leafiet on
telephone systems.

L.E.M. SERVICES ADD 50p P&P
22 Emscote Road, ORDERS OVER
Warwick, £7.50 POST FREE

Warwickshire
Tel: 0926 490740

ALL ITEMS — MONEY BACK IF NOT DELIGHTED

uniess stated otherwise

v HORIZON ELECTRONICS \ |/
\ , : (Midands) N A
N . 'Dept. H/H Charlotte St. Rugby  Tel: 78138 ~ ¢
Prime quality. TERRIFIC PRICES. Mail order only
RIGULATORS (5/12/18V) 3 AXIAL LINEAR (C's
100mA +ve 200 e 10MFD ] ek %
18mp +ve ! 33 10 MFD 7p 22MFD 70 rasm— 3%
a3 e 8 22 MFD 70 47 8p Faviis e
47 MFD 8p 10 10p st o
ZENERS (3.31030V) 10MFD 10p 22 12p (F383 70
S00mwW 8p 22MFD 12p 47 14p LM 301A 24p
13watt 120 47 MFD 13p 100 21p LM 324 27p
mr oE2a 2 | HE &
o008 f
oMo NE 887!
bl 2 Mz 83p 1800 o 4203 2888
e @l um BC33? = TOA 2002 880
iN 1 MOCa021 38
£ 8 B3t08m o | e » SOLUERING INONS
3 140 BC198B 10p | BF178 25p Antex G 18w 4480
smogss o BC1a2 Zop | Be2st S w2 %
* 1 amp SOy 200 i 2 Rsd ™ Bo160 fral =14 300 Albits 600
2amp 100v 30p | 2 Green 8 BCY70 8p ; BF259 0 (Min) connectors.
23mp 200 360 | 2" Yeilow Ld BOY71 1 X85 27p 15 way plug 86p
Zampdoty g0 b 1280
Qamoiooy 4% Betez 10 1 BEXas Cover %0
. Samp200v o8& 8c212 BE: 260 25 way plug 122
8 amp 400v 750 BC237 8p BFX88 25p ot 190
1gampSOv  170p BO300 5% | BFYSO 20p aocks 4
10amp 100v  180p BC301 25p ' BFYS1 220 P
10 amp 200v 195p B8C302 399 ' TIP318 35p TOGGLE SWITCHES
TRIACS (plastic) BC303 30p ' TIP3ZB 38p Min SPST 57p
peoeoe RS e | EH W B | MR 2
Bmm 6% 26":7:9400« 188p 80138 A5p  VNGBAF 950 8. Min.DP DT :%
ABOVE: Just afew exmples . Send SAE./List
ADD: 65p p&p to all orders under £5.00
VAT. add 15% VAT to total order value

ELECTR

ALU

s THE E T
i ENTHUSIAST'S

A-Z
BUYING GUIDE

It's amazing what you'll find in the
pages of our current price list, be
you beginner, expert or profes-
sional. The list below gives some
idea of the enormous stocks we
carry and our service is just
everything you look for.
Write, Phone or call for our
Summer price list now!

It's FREE!

P Good Bargains
mention {
this journal GOOd ChOIce
when . .
3pplying Prompt mail order service
‘Access’ facilties Connectors Lamps Switches
Aerosols Discounts Meters Solder tools
Batteries Electrolytics Opto-electrncs Tools
Boxes Ferrites Quantity prices Transformers
Breadboards Grommets Quartz crystals Vero products
Computers & Hardware Rsistors Visa'facilities
equipmnt. i.Cs. Relays Zeners
- Capacitors Knobs Semi-conductrs

ELECTROVALUE LTD. 28 St. Jude’s Rd, Englefield Green, Egham, Surrey
TW20 OHB. Phone ~ Egham 33606 (STD 0784: London 87) Telex: 264475:
Northern Shop 680 Burnage Lane, Manchester (Callers Only) EV (061-432
49456) Computing shop 700 Burnage Lane M/c. (061-432 4866).

Full Kits Inc. PCBs, hardware
ics, cases ( d)

, elec-
. s
batieries

Project reprints 45p extra. Separately | 3OUNDBENDEROcta)
A5p + p&p !égﬂ' EAﬁE‘i‘A“HE‘RYema

¥ HANDCLAP SYNTHESISER Aug 81
WAH PNAS!JUMM.LmEodaI

LED JEWELLERY June 81.Cross ..

Star EI'.D'}OS?MI £7.98

GUITAR E EXBANDER April 81

DRUM MACHINE I 81

ENGI RS

INFRA RED F ]
g e
LL D

{
METRONOME Nov

BALANCED INPUT PREAMP May 83 no case

CLICK ELIMINATDR April 79 £67.

MAGENTA ELECTRONICSLTD
ETY7, 135 Hunter St, Burton-on-Trent
Stafis, DE14 2ST. Mail Order Only
msas%uua

Add 50p p&p to all orders. Prices
include VAT. Access & Visa phone/post

Official school orders welcome.

% SEAS: bein
1RISH REPUBLIC + BFPQ
EUROPE: UK PRICES + 10%.
ELSEWHERE: WRITE FOR QUOTE.
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FEATURE

HOW PERMANENT

IS PERMANENT?

With the silicon revolution in full swing, everybody from private
individuals to the governments of nations are dependent on the
use of magnetism for the storage of information. Is our faith in
the technique misplaced? Vivian Capel investigates.

ome years ago it was reported that the BBC were con-

sidering whether or not to dispose of their vast library

of sound recordings on disc after dubbing them on to
tape. The decision was against, because although there
would be considerable savings in space, magnetic recor-
dings were deemed to be too ephemeral to trurst as the
medium for preserving so many historic and unrepeatable
sounds. =

This decision would seem to be justified by the fact
that on more than one occasion broadcasts have had to be
cancelled because the tape had been inadvertently wiped.
Imagine if this had happened to an historic only copy!
Most users of magnetic storage for sound, video and com-
puter programs will know that this is all too easily done!

Video recordings in particular would seem to be
vulnerable. Each picture field with all its colour informa-
tion and light and shade detail is stored in a single micro-
thin magnetic diagonal line, much narrower than a human
hair, across the width of the tape which itself is a thin
plastic film. Compared to that a cine film seems positively
robust.

As most readers are aware, erasure of a magnetic
recording is usually done with a magnetic field. In modern
equipment, this is nearly always an alternating field ap-
plied either from an erasing head or from a special erasing
unit. In some older cheap reel-to-reel recorders erasure
was achieved by bringing a permanent magnet into con-
tact with the tape.

Quite fascinating stories have circulated which tell of a
credit-card company that was almost put out of business
when a workman walked through its computer centre
with a magnet in his toolbox, thus erasing all the
magnetically stored data. An even more interesting one
concerns the Inland Revenue records that were wiped
clean by a nearby airport radar! Hope springs eternal . . .

Another way that the magnetization of a tape can be
destroyed is by heat. Apart from the effect of heat on the
plastic substrate, above a certain temperature (known as
the Curie point), a magnetic material will lose its ability to
hold magnetization. This phenomenon is made use of in
some brands of thermostatic soldering iron. Here, a disc
made of magnetic material is placed in the bit of the iron.
In the barrel of the iron is a small magnet, which, because
it is attracted to the material in the bit, holds a contact
shut. When the iron comes to the required temperature,
which is also the Curie point of the bit, this attraction
ceases, opening the contact and cutting off the heating
current.

Now before everyone dashes out to dispose of their
video recorders and floppy disc drives so as to get the best
price before the rush starts, let us take a closer look at the
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process of demagnetisation. A fully magnetised tape, like
any other magnetised material, needs a certain minimum
field strength applied to its surface to impress or remove
magnetism. This field strength is known as the coercivity
of the material. To understand how this works, you could
think of a thug trying to get you to do something you didn’t
want to do — for example, hand over your money. If the
thug applies enough coercing force, you must give way.
However, your capacity to resist will depend on how
strong you are. It's just the same with magnetic materials
— some are much harder to magnetise (and to de-
magnetise) than others.

For audio cassettes a figure for coercivity of around
300 to 400 (ie 2.4 to 3.2 x 10* A/m to our S| readers)
oersteds is common, video tapes are usually somewhat
higher. This means that a magnetic field of that order
would be required to demagnetise a fully magnetised (or
saturated) tape. Of course, tapes are not recorded into
saturation otherwise the recorded signal would suffer
distortion, so a normally recorded tape would be com-
pletely erased by a lesser field that that of the specified
coercivity. Even so, it would take a field of at least 100
oersteds to do any damage to the recording,.

So what sort of fields do we find around domestic
equipment? External fields depend on the current flowing
in the apparatus and the number of turns if a transformer,
motor winding or other inductive component is involved.
It also depends on the efficiency of the internal magnetic
path. For example, a toroidal mains transformer is more ef-
ficient in containing the field through its core than a
laminated type. Thus there is very little field external to a
}oroidal transformer. Equipment screening is another
actor.

Magnetic tape — too ephemeral for the BBC. ’
n



A power drill running under full load will take a heavy
current and the internal magnetic path is not particularly
efficient taking in, as it must do, the rotating motor
amature. So we can expect a sizeable external field. Sur-
prisingly, the field at the casing of a domestic power drill
under load has been measured at around 10 oersteds. This
is well below that whigh could affect a recorded tape.
House wiring and flexible mains leads also generate fields,
but even when carrying a heavy current these are not
great: The reason is that cable is reasonably straight and so
constitutes only a single turn compared with the hundreds
of turns of a transformer or motor windings. Further more,
both live and neutral are contained within the same cable,
and as these are carrying equal and opposite currents,
there is a high degree of cancellation of the produced
field. (For maximum cancellation the conductors would
need to be tightly twisted.) So there is not much to worry
about from these.

Permanent magnets are fairly common in domestic
equipment — a few examples are in loudspeakers, tin
openers, magnetic door catches, magnetic switches for
burglar alarms, etc. Some of these produce fields of 1,000
oersteds and more, and could constitute a real hazard.
Any such device coming into direct contact with a record-
ed tape or disc would certainly wipe that portion of the
recording clean.

One factor which saves endangered recordings is that
magnetic field is very strongly dependent on distance. For
a single magnetic pole, the magnetic field would be pro-
portional to the inverse square of the separating distance.
However, magnetic poles come in opposite pairs, and this
has the effect of making the field fall off even more quickly
— the further you get away from the one pole, the more
the field from the other pole tends to cancel out the field
altogether.

This has the consequence that the casing around a
video cassette, for example, will be sufficiently thick to
protect it from contact with most small magnets — but it's
still probably not a good idea to have a magnetic catch
on the door of the cupboard in which you keep your
tapes, just in case!

The situation is somewhat different with a floppy disc.
This is contained in a protective packing similar to an or-
dinary record sleeve except that the disc is played inside
the cover through a slot. The sleeve is there mainly to pro-
tect against finger marks and other minor handling
hazards. It is not very thick, about 0.5 mm, so any magnet
that was brought into contact with it would almost certain-
ly wipe part of the information on the disc. Therefore,
some care is needed in handling and storing these.

Then what about those stories of chain-reactions, with
whole shelves of tapes being wiped out by a single stray
field? It is possible for such a reaction to take place along
the length of a single tape if the recording is of very low
level. This was demonstrated some years ago by a team
who were developing a method of recording very high fre-
quency square waves with zero bias. The recorded signals
were of very low amplitude but at one stage the recording
level was accidentally increased to ten times that of nor-
mal. It was found that the previous 1,000 feet or so of
recording had been wiped out by the excessive flux form
the recording head at that one point travelling backward.
To verify that this in fact was the cause, the conditions
were repeated and other possible factors eliminated. The
result was the same: erasure of the entire reel.

This however, does not happen under normal cir-
cumstances. In fact, it is a common practice to erase part
of a tape by re-recording it, while the remainder stays
unaffected. Audio tape enthusiasts having open reel
machines often eliminate clicks and bumps in amateur

n

productions by judicious use of a permanent magnet, and
post-recorded fades can be made by sweeping a magnet
over the particular length of tape while gradually raising or
lowering it. )

So with normal recordings the tape affected is only
that portion which comes in close proximity to the
magnetic field. As for several tapes being wiped by chain
reaction, this is just a myth. The only way a number of
tapes could be affected would be if there were a pervading
field of such intensity as to exceed the tape coercivity at
the surface of the tapes themselves.

There are stories in circulation about flash bulbs being
triggered off by radar installations, and demolition teams
that won’t use electrical detonators nearby; and indeed,

.directly in front of a radar dish a magnetic field of several

thousand oersted can exist. This would certainly be
enough to wipe any magnetic tape clean, but any person
in the vicinity would already be experiencing a few pro-
blems on their own account! In any case, airports and
other users of radar don’t like bodies getting in the way, so
the antennae are usually mounted well away from people.

However, the question of whether or not a strong
electromagnetic radiation field could cause erasure is
worth exploring. 3M, the tape manufacturers conducted
some experiments to determine this in America. The ob-
ject was to discover the effect of microwave energy. Reels
of recorded tape were actually placed in a microwave
oven and the power applied untirthe reels and the tape
began to melt and burn. Those parts of the tape that were
not physically damaged were examined and the recording
was found to be unaffected. The tape had not
demagnetised.

A further experiment was tried using radar. Reels of
recorded tape were placed directly in front of a radar dish
having a range of 250 miles, Two lots of tape were used,
one placed at a distance of 18 feet, and the other much
closer at 16 inches. These were scanned by the radar
beam for 16 minutes, then removed and examined. It
might be anticipated that the nearer tapes would have suf-
fered from the magnetic field, ‘but in fact both lots were
unaffected. There was no physical damage, and the
recorded signal level was the same as before.

So, radar can be eliminated as a hazard for magnetic
recordings, but there is another potential danger for tapes
that are transported by air travellers, and also by air
freight. Firstly, baggage, or packages that are sent through
the post which for some reason may give rise to some
suspicion, may be examined by means of X-rays. In other
experiments by 3M, recorded tapes were exposed to
X-rays of much higher level that those normally used for
parcel examination. Again there was no ill effect and the

Floppy discs — the most vuinerable to demagnetisation.
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recordings were intact, with no loss of signal level.

Secondly, at most air terminals, passengers are re-
quired to pass through a weapons detector with their hand
luggage. These devices are magnetically operated, so what
effect could they have on a recording? The majority are
passive, that is they do not produce a magnetic field of
their own but measure changes in the earth’s magnetic
field caused by ferrous objects. These pose no threat at all
to recordings.

Other (?etectors are active. These produce a magnetic
field in a doorway or other region through which the
passenger must pass. Any metal object distorts the field,
and the change is detected by instruments. Usually the
field employed is quite low, in the region of 20 oersteds,
which is insufficient to affect a magnetic recording. There
are some detectors, though, that go up to 100 oersteds.
Although below the coercivity of fully saturated tapes,
they do constitute a hazard. While in most cases no
damage may result, if there is reason to suspect that a high
intensity field is in use it may be safer to advise the staff
that you have recorded tapes, and request a visual
examination instead.

Could, under normal circumstances, the temperature
ever go sufficiently high to affect recordings? Certainly it's
common experience that the temperature inside a car with
its windows closed can soar to the unbearable — par-
ticularly in countries blessed with warmer climates than
Britain. However, for iron oxide the Curie point is around
850°F (450°C) and physical damage to the tape substrate
or case (or to the recorded itself) would occur long before
this temperature was reached.

The Curie point for chromium dioxide is 250°F

(120°C) which, although still above boiling point and
hence unlikely to be attained in a domestic environment,
can still cause problems. This is because as the
temperature rises towards the Curie point (remember that
physical phenomena are governed by the absolute
temperature, and although 50°C looks a long way from
120°C, the equivalents 323°K and 393°K look a lot closer)
magnetic materials become much more susceptible to
small magneitc fields. This principle was at one time used
in the copying ot videotapes: heat was used to transter the
magnetic pattern from the master tape to an intermedaite
medium and from that to the copies.

So one possible effect of excessive heat is print-
through, ie signals from one layer of tape getting superim-
posed on an adjacent one to give pre- or post echo. This
can and does happen at normal temperatures when thin
(long playing) tapes are spooled up without playing, for
long periods. High temperatures can therefore increase
this risk. Print-through is also more likely in the presences
of an external field which would be insufficient to erase
the tape.

To sum up, there is not very much danger to magnetic
tapes in most domestic environments apart from print
through, provided the common sense precautions are
taken. Obviously, if you allow a combination of hazard
factors to occur together, the risk to the recording is in-
creased commensurately.

I would add on a personal note that audio recordings
made by me some 30 years ago have survived various
hﬁzards and sgund as good today as they did on the day
they were made.

Y ETI

FEEL HEALTHIER
WITH ZEPHION

Bring fresh clean air into your home with
the Zephi_on Air loniser.

Airfree from smoke, dustand other pollutants of modern
day living can bring to many the relief of breathing com-
fortably once again.

We are confident that you will be delighted with the
Zephion Air loniser, but if you are not entirely satisfied a
full money back guarantee is available if items are
returned in good condition within 28 days.

81,Cholmeley road
Reading, Berks.
RG1 3LY TEL:~ 0734 67027

ZEPHION KITS @ £24.15p
Kits include all parts)

ZEPHION AIR TONERS

Money immediately refu d if
BUILT AND TESTED, @ £34.50p 4 nded

items returned in good condition.

Prices include VAT & postage; allow 14 days for delivery. DATAPILLUS ET!

ETI October 1983

Interak 1

BUILD YOUR OWN
COMPUTER

Where have all the constructors gone?Allthe people who some
years ago would have been building their own low distortion
amplifiers, their own synthesisers, speaker cabinets, digital
alarm clocks and so on?

From our experience they're still here — what they're building
nowisthe “Interak” computer. The trouble is,asupplierlike us of
the necessary materials is in dreadful competition in the “con-
sumer” home computer market — flooded with companies
backed by millions of pounds of venture capital, and all
seemingly hell-bentonboom or bust, sowe have tomake dowith
“low profile” adverts like this to spread the word.

The excitement of computers now goes on in the board-room
wranglings and wheelings and dealings, and mostly there’s no
excitement or sense of participation left for the poor old user,
who is simply used as a pawn in the power game. Several years
ago things were different: the only computersin ordinary hands
were ones which were painstakingly built by the individual con-
structor— often with chips costing fifty pounds a time, which had
tobeordered specially from the USA. When you had built acom-

puter like that, you had something you could be proud of! There

was more pleasure in building your own computer then than

buying any number of today’s “plastic’ computers. And as a

bonus you had the benefit of gaining riches beyond price — the
know-how —the ability to understand what really goesoninside,

almost to be able to see the electrons flowing down the wires
and through the chips!
Those days are not quite gone: you can still build your own rack
and card computer — [nterak!
Example prices (excluding VAT): 4 MHZ ZBOACPU card £1 0.95,
Manual £1.50, Main Parts £13.41 (everything is available
separately, and full after sales service in case you make a
mistake).
40 type-written pages of description, specification, price lists
etc. are yours for the asking (a 20p stamp and/or SAE isa help,
but not essential, or telephone if you prefer).

Greenbank

Greenbank Electronics (Dept. T10E), 92 New Chester Road,
New Ferry, Wirral, Nerseyside L62 5AG
S Telephone: 051-645 3391
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Ni-Caddy

NiCad Charger (from ETI Sept)
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From the past it came, growing daily, striking terror into the hearts of lesser publications, and spreading its influence across
the country 1n its quest to infiltrate every town, every home, every mind.

Not a horror story, but a success story. And if electronics theory strikes terror into you, then you neea the help of Elec-
tronics — It's Easy. Originally a long-running series in Electronics Today International, Electronics — It's Easy wes printed
as a set of three books. They soid out It was reprinted as a single volume It sold out. Now this phenominally successtul
publication is avarlable again, in its third reprint. Electronics — It's Easy is a comprehensive and simply-wrnitten guide which
explains the theory (and the practice) of electronics step by step. Every aspect of the subject 1s covered, starting with the
basic principtes and working through to the how and why of today’s technology.

You can obtain your copy of Electronics — It’'s Easy by mail order using the coupon below. Make cheques or postal orders
payable to ASP Ltd, alternatively ycu may pay by Access or Barciaycard.

|rSend to: Sales Office (Specials), -]l
| 513 London Road, Thornton Heath |

Surrey CR4 6AR |

Please send me..... copies of Electronics — |
| 't's Easy. | have enclosed £...... (£4.95 each |
| including p&p). |
ENAME :
[ADDRESS. ............... oo I

| Please debit my account |
| My Access/ BarclaycardNo.is . ......................... i

' Signature .. ... |
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MAIL ORDER PROTECTION SCHEME |

If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day.

Please do not wait until the last moment to inform us.
When you write, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as
possible after the advertiser has been declared bankrupt
or insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit to this commitment and to learn quickly of
reader’s difficulties.

This guarantee covers only advance payment sent in

direct response to an advertisement in this magazine

{not, for example, payments made in response to cata-

logues, etc, received as a result of answering such
advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.

L

THEATRE & BAND
LIGHTING

12 x 1K LESS THAN £200!

The days of hiring your electronics are over.
You knowwe manufacture arange of power
packs, desks, lanterns, stands, etc. NOW
WE ARE PLEASED TO INTRODUCE THE
APD SERIES OF MODULAR DIMMERS.
Incorporating technology that allows the
control of Inductive as well as resistive
loads, you build a system exact to your
requirements, and save a fortune in pro-
cess. So where is the sense in hiring????

Contact our sales for free infor:
The Sales Manager

MJL SYSTEMS LTD
45 Wortley Road
W. Croydon CRO 3EB
Surrey, U.K.

Tel: 01-689 4138
(Mon-Fri 9-5pm)

est

uy

rofton

MONIIORS

IT'S A BETTER BUY THAN MOST AT
LESS THAN £4 PER MHZ.

THE PRICE IS AS CRISP AS THE IMAGE.
ORDER TODAY -=WE'LL SHIP RIGHT AWAY.
Allmajor Credit Cards accepted.

Phone for details of cased and open
frame monitors.

CROFTON ELECTRONICS LTD.

35 GROSVENOR ROAD, TWICKENHAM, MIDDX 01-891 1923/1513 Telex 295093

PARNDON ELECTRONICS LTD.

Dept. 23, 44 Paddock Mead, Harlow, Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: % Watt Carbon Film E24 range + 5% tolerance
Bandoliered and colour coded. Full Range 1RO-10M.
£1.00 per hundred mixed (Min 10 pervalue} £8.50 per thousand mixed {Min 50 per value)
Special stock pack 60 values. 10 of each £5.50

RECTIFIERS 3% Digit LCD Display: 1 colon, 3 decimal points
1 Amp 3 Amp plus/minus sign and lo bat indicator.
100V 2 %3 Complete with low power 7106 A/D converter display driver.
200V Sg 1 4g Driver set £8.95
Display £3.50 Driver £6.50

1000V 9p 25p |DIODES: IN4148 £1.60 per hundred

8 pin - 10p. 14 pin - 11p. 16p pin - 12p. 18p pin - 19p. 20p pin-21p

DIL
SOCKETS 22 pin - 23p. 24 pin - 25p. 28 pin - 27p 40 pin - 42p.

Full List Available — Send SAE
ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER — UK £1.00 OVERSEAS £5 CASH WITH ORDER PLEASE
Same Day Despatch
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PROBLEMS WITH
THAT PROJECT?

We will — * BUILD
*TEST
- * REPAIR

All your Electronics Kits and projects.
Prices from only £5.00
* Call us now for a quote. *
WEB Logic Systems Ltd

15 High Street, Harpenden, Herts.
05827-62119
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The best way to get a really professional finish to your project is to use a professionally made PCB —
look no further, here they are!
In order to ensure that you get the correct board, you must quote the reference number when
ordering — if you don’t, you may get sent the wrong board. The code can also be used to identify the
year and month that a particular project was outlined in: the first two numbers are the year, the third is
the month and the number after the hyphen indicates the particular project.

Note that these are all the boards that are available — if it isn’t listed, we don’t have it.

Our terms are strictly cash with order — we do not accept official orders. However, we can provide
a pro-forma invoice for you to raise a cheque against, but we must stress that the goods will not be

dispatched until we receive payment.

1979
[] E/794-1 Guitar Effects Unit ..........2.
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(|

EREEER

19
(]
L]
(]
l
[
U
O
O
O
L]
U
[
u
U
O
0
0
|
U

E/794-2 Click Eliminator ................ 6.64
E/796-1 Accented Beat Metronome3.60

E/803-1 Signal Tracer .......cccoueneueee 2.27
E/808-1 CMOS Logic Tester .......... 2.64
E/808-3 Ultrasound Burglar Alarm
2,87
E/8010-1 Cassette Interface .......... 2.93
E/8010-2 Fuzz/Sustain Box ... 3.27
E/8011-5 RIAA Preamp ........cceeees 1.93
E/8011-6 Audio Test Oscillator ......3.13
E/8012-1 Musical Doorbell ............ 2.80
E/8012-3 Four Input Mixer ............ 2.64

81

£/811-1 LED Tacho ......cceevecnennnn 4.13
E/811-2 Multi-Option Siren
E/812-1 Universal Timer
E/812-2 IR Alarm (4 boards) ..
E/812-5Pulse Generator ................ 3.57
E/813-1 Engineer’s Stethoscope ....2.65
E/814-2 Drum Machine (2 boards)
5.60
E/814-4 Guitar Note Expander ......3.20
E/816-8 Waa-Phase ..........ccccuueuiene 1.53
E/816-9 Alien Attack ..........ccecue.ean. 3.48
E/817-1 System A-Input

(MM or MQ) 2.65
E/817-2 System A — Preamp ........ 5.17
E/817-3 Smart Battery Charger ......1.97
E/818-3 Hand Clap Synth .............. 3.97
E/818-5 Watchdow Home

Security (2 boards) ........o.ceereeass 5.31
E/819-1 Mains Audio Link

(3 boards) 7.35
E/819-4 Laboratory PSU ................ 4.53
E/8110-1 Enlarger Timer ....
E/8110-2 Sound Bender .... 3
E/8111-1 Voice Over Unit .............. 3.97

(I
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E/8111-3 Phone Bell Shifter .......... 2.96
E/8112-1 Alcoholmeter (2 boards) 5.21
E/8112-3 Bodywork Checker ........ 1.75
E/8112-4 Component Tester .......... 1.49

(-]
~N

E/821-1 Parking Timer .................. 2.20
E/821-3 Guitar Tuner (2 boards) ..5.55
E/822-1 Ripple Monitor .............ce... 1.92
E/822-2 Allez Cat Pest Repeller ....1.68
E/822-5 Moving Magnet Stage ......3.49
E/822-6 Moving Coil Stage ............ 3.49
E/823-4 Capacitance Meter

(2 boards)
E/824-5 Voltage Monitor
E/825-1 DV Meg
E/825-2 Analogue PWM s
E/825-3 Slot Car Controller .........
E/826-1 lon Generator

(3 boards) 8.00
E/826-4 MOSFET Amp Module ....6.78
E/826-5 Logic Lock g
E/826-6 Digital PWM
E/826-7 Optical Sensor .................. 1.74
E/826-9 Oscilloscope

(4 boards) 11.60
E/827-7 TV Bargraph Main ............ 4.56
E/827-3 TV Bargraph Channel ...... 2.28
E/827-4 Hotwire 2.63
E/827-5 Bridging Adapter .............. 2.38
E/828-1 Playmate (3 boards) .......
E/828-4 Kitchen Scales
E/828-5 Sound Track ........cccecerrrenne 4.25

. E/829-1 Auto Volume Control ...... 1.84

E/829-2 Dual Logic Probe .............. 1.93
E/8210-1 Message Panel

(2 boards) sreerses 10,70
E/8211-4 Pulse Generator .............. 5.29
E/8212-1 ELCB 2.41

E/8212-2 Servo Interface

(2 boards) 5.87

Prices quoted are valid until December 1983

How to order: indicate the boards required by
ticking the boxes and send this page, together
with your payment, to: ETI PCB Service, Argus
Specialist Publications Ltd, 145 Charing Cross
Road, London WC2H OEE. Make cheques
payable to ETI PCB Service. Paz;ment in sterling

only please. Prices subject to ¢

notice.

Total for boards
Add 45p p&p
Total enclosed
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E/8111-2 Car Alarm ........c.cccorrenuee. 2.81

[] E/8212-4 Spectracolumn ..............4.82

1

ERRRREEN

OOOOOOo0 O 0 O0oOooood

I I
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E/831-1 Fuel Gauge ........................3.00
E/831-2 ZX ADC 2.25
E/831-3 Programmable PSU .......... 3.00
£/833-1 SoundBoard .
E/833-2 Alarm Module o=
E/833-3 ZX81 User Graphics .
E/833-4 Logic Probe
E/834-1 Real Time Clock ................7.60
E/834-2 Thermemeter

(2 boards) 8.47
£/834-4 Stage Lighting — Main ..11.94
E/834-5 Stage Lighting — Display 3.00
E/835-1 Compressor/Limiter .......... 5.38
E/835-2 Single PSU ............. oo
E/835-3 Dual PSU - R
E/835-4.2 NDFL Amp .....ccanene..... ]
E/835-5 Balance Input Preamp ...2.
E/835-6 Stage Lighting

Autofade
E/835-7 Stage Lighting —

Triac Board
E/836-1 to 3 PseudoROM

(3 boards) .
E/836-4 Immersible Heater ............ Y
E/836-5 Atom Keypad
E/837-1 Flash Sequencer ................ 2.32
E/837-2 Trigger Unit Main Board ..2.32
E/837-3 Trigger Unit Transmitter ..1.44
E/837-4 Switched Mode PSU
E/838-1 Graphic Equaliser ............ 7.91
E/838-2 Servo Fail-Safe

(four-off) 2.55
E/838-3 Universal EPROM prog ....8.38
E/839-1 NiCad Charger/Regen ......3.28
E/839-2 Digger
E/839-3 64K DRAM
E/8310-1 Supply Protector.............. 1.90
E/8310-2 Car Alarm...........ceceuvven.. 3.46
E/8310-3 Typewriter Interface........ 3.63

28 DAYS FOR
_DELIVERY




Lineage:

ELECTRONICS TODAY INTERNATIONAL CLASSIFIED

35p per word (minimum 15 words)

Semi Display: (minimum 2 cms) B z
£10.00 per single column centimetre

Ring for information on series bookings/discounts

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on requést)

01-437 1002

EXT 282

Send your requirements to:
Julie Bates,

ASP Ltd.,

145 Charing Cross Road,
London WC2H OEF

FREE BOOKLET

on

BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440

AD ELECTRONICS
= 217 WARBRECK MOOR ==
=== ___AINTREE, LIVERPOOL L9 OHU

INTRURER ALARMS (TD
WHOLESALE SUPPUIES
Mail CRDER DEPT

Cable (4 core}........... oo o0 £7.00
PRESSURE MATS

CONTROL PANELS :
Battery T/E/E ................. £20.00
F.S.N.20/40 ....... #000No00 0o £36.00
CONTACTS

BEAMS
InfraRed......................
Ultrasonic comp.
Rec Battery

A1 ALARMS LTD
88 Derby Lane, Oid Swan, Liverpoo! 13

FREE )

catalogue of Burglar

ALARM

Equipment

Top quality D.LY. systems
and parts at trade prices.

Send SAE or phone:—~
C-TEC SECURITY
Dept ETI
680 Market Street
Wigan WN1 1HZ

k -

Tel: 0942 42444 n
J

BURGLAR ALARM EQUIP-
MENT: Asusedinthetrade.JN
Security Centre, 176 Syden-
ham Road, London SE26 5JZ.
01-778-1111, Showrooms
open six days.

ULTRASONIC ALARM
SELF-CONTAINED
LOUDSPEAKER DESIGN

* Easy instaliation

* Adjustable sensitivity control

* Automatic reset after time out

* Motion Detection using
“Doppter Effect”

* Delay time features for exit and
re-entry to premises

* External speaker or siren can be
connected to the phono jack for
remote monitorin?

* Normally open relay contacts for
auto switching of external devices
during alarm mode

* Applicable for home security systems:
Screw terminals available for the
connection of normally closed (NC)
type magnetic or trap switches

* AC/DC operation (requires mains
adaptor)

Fabulous value RRP £39.99.

Our Pnce £19.99 +£2.50 p.p.& insurance

(Note: we have a few units returned

under guarantee which are unchecked

ind sotd without guarantee @ £12.00
p.p.

Send cheque, postal order or phone with

credit card details

Access - Barclaycard - Diners

HISTIWOOD)

6-10 Market Road,
London N7 8PP,
Telephone: 01-609 4526

COMPUTERS

. 86802 MICRO COMPUTER
This micro is designed for control
applications both in industry and the
home. Two models are available, PIA
orVIA. Both are crystal controlledand
havea 5V reg,_1 28b?/tesof Ram, 18in/
out lines + 2 input lines. The via also
has two 16 bit timers and a shift regls-
ter. The programs are held in EPROM
not inctuded). Types 2716, 2516 and
732 are accepted. 6862 pia kit
£19.95. 6802 via kit £21.95. As-
sembled add £3.00. Please add 15%
VAT. Discount available on 5+ qty.
Orders to — Xanar, 20 Baldwin Road,

King’s Lynn, Norfolk PE30 4AN.

78

Aerial Mast Space
To Let
by Tender

Thames Water Authority is offering Aerial Space on two
of their 18.3 metres masts in Kensington (base of masts
0O.D. Newlyn 57.82 metres).

Copies of tender documents to be obtained from the
Surveyor, Thames Water Authority, 20 Blyth Road,
Bromley, Kent BR1 3UB. (Ref. MCF/38/1/2).

Thamies Wikt

APPOINTMENTS

Working for London
-Traffic Signals Inspectorate-

Electrgqics
Technician

The Council employs a technical inspectorate within
the Transportation and Development Department to
check the traffic signal equipment maintenance work
carried out by contractors, monitor equipment fault rates
and investigate and remedy faults.

The traffic signalling equipment involved incorporates
a wide range of technologies, including microprocessor
based control systems, electro-mechanical equipment,
street hardware and cabling and vehicle detectors. Many
junctions are controlled by a central computer system
using data transmission over telephone lines.

We now seek a technical officer with practical
electronics experience and a background in light current
electrical/electronics who has diagnostic ability and the
capacity to use electronic test gear. Experience of traffic
signal control equipment would be an advantage. The job
involves frequentsite visits and officers must be capable of
working alone on-site and be prepared to work outside
normal hours when necessary.

Salary: £6,498-£9,258 inclusive.

Candidates should preferably be qualified to at least
ONC level, or equivalent; and hold a current driving
licence.

Reply to: Transportation and Development Department,
Greater London Council, Room 454B, The County Hall,
SEI 7PB or telephone 01-633 7791/3476. Closing date:
23rd September 1983.

The GLC welcomes applications from all sections of the
community, irrespective of an individual’s sex, ethnic origin,
colour or sexual orientation and from people with disabilities
who have the necessary attributes to do the job.

The GLC is an equal opportunities employer
ETI October 1983




CLOCKS FOR SALE EQUIPMENT

L.E.D. ALARM CLOCK
BARGAINS

Returned to our Service Department
within guarantee period.
(1) Offered at £2.98 each or £7.95 for
three plus £1 p&p (Available new for
£18.00 each).
(2) Offered at £5.95 each or £14.95 for
three plus £1.00 for P&P {Available new
for £32.00 eacha.
These will be sold as received from our
customers with the existing fault(s) and
without guarantee. U.K. only. .
Further discounts available on bulk
purchases.

Send cheques or Postal Orders to:
PRESCO CLLO_'(_JDK & WATCH CO.

Prescott House, Humber Road,
London NW2 6ER Tel: 01-4529871

KITS

WRONG TIME?

MSF CLOCK is ALWAYS CORRECT —
nevergainsorloses, SELF SETTING at
switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT/BST
and leap year, also parallel BCD (in-
cluding WEEKDAY) output for alarm
etc, receives Rugby 60KHz atomic
time signalis, built-in antenna, 1000Km
range,£72.70.

B60KHz Rugby Receiver, as in MSF
Clock, £24.20.

Each fun-to-build kit includes all parts,
"printed circuit, case, instructions, by-
return postage etc, money back as-
surance, GET yours NOW,

a5 T,

Cambridge

PRINTED CIRCUITS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved
and very much faster. Aerosol
cans with full instructions, £2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper-clad fib-
reglass board, approx. 1mm
thick £2.00 sq. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall,

TUNE SYNTHESISER KITS.
25 well-known tunes plus 3
chimes, using doorchimesorin
toys £12.15. Made-up units
attractively boxed £21. 3 note
chime kits £5.20. Prices
include VAT and P&P. R.J.P.
Electronics, 27 Denham Way,
Camber, East Sussex, TN31
7XP.Tel: 0279 225549.
DIGITAL WATCH REPLACE-
MENT parts, batteries, displays,
backlights etc. Also reports pub-
lications, charts. S.a.e. for full list
Profords Conersdrive, Holmer-
green Bucks. HP15 6SGD

BOOKS & PUBLICATIONS

PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography, heli-
phonic music, telekinetics.
Computer software. SA.E.
4 x 9", Paralab, Downton,
Wiltshire.

ETI October 1983

CABINET FITTINGS

ELECTRONIC ORGAN KEY-
BOARDS andother partsbeing
cleared out as special offer.
Elvins Electronic Musical
Instruments, 40A Dalston Lane,
London E8.01-986 8455.

100W AMPLIFIER — £9.95
built! or use the same board for
50W, 150W, 200W into 4 or 8
ohms etc, by using alternative
output transistors and PSU.
SAE for full details to - ESS
Ampilification, InnovationHouse,
Guildhall Road, Hull.

SHEETMETALFOLDERS 18"
x 18c Steel, 16G Aluminium
bench or vice held. Hobby or
Light industrial use. £38.
01- 890-7838. Day/evening.

DUAL FLOPPY DRIVES. Ex-
equipment. Large capacity.
£125 each. SAE. details.
Farrel, 78 Glenfield Road,
Paisley. 041-884 6240.

MINIATURE FM transmitter
104-108 MHZ. PP3 battery
size. Broadcast quality speech
from built in microphone.
Range 2 miles. Ideal bug or
radio mic. Supplied complete
including battery £7.89 inc vat
p&p. Limited period offer. SAT
Electronics, 235 Cross Street,
Sale, Cheshire.

BARGAIN PACKS: 100PC
electrolytic capacitors plus
100 resistors. £2.00. T. Merrili,
97 Goodwood Road, Leicester.

WANTED

TURN YOUR SURPLUS tran-
sistors, IC’s etc into cash. Con-
tact Coles Harding & Co., 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate
settiement.

EQUIPMENT

| m

l O

o Wi
Printed Circuit Boards
to your specification
from artwork through to
finished board.

1Y)

Iy e
| QUICK DELIVERY -
| COMPETITIVE PRICES

THERWY LiLL 2
s,

...... — N
L‘:T::‘*"lf . ’
i BORECS

[jiu.l':. JLL) 1 .

35 Grosvenor Road,
Twickenham, Middlesex
TEL:01-8911923/1513 Telex: 29509

Promote your
service to your
readers by
using:

ETI
Classified

01-437 1002

1

1

BURGLAR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free catalogue. C.W.A.S.
Ltd., 100 Rooley Avenue, Brad-
ford BD6 1DB. Telephone
0274 308920.

RS232 CABLES and D-type
connectors at competitive
prices. 25-way D connector
plate/wallbox for only £5.25.
Write or phone for details. VEP
Limited, 5 Hewens Road, Ux-
bridge UB10. Tel: 01-848 7207.

SURPLUS — ExEquipment
120 watt (60 + 60) power-
amplifiers . . . case, controls +
sockets, smoothing, glass/
PCB + heatsinking. Boxes +
data £10. KIA-8,LS29-9DZ.

AERIAL AMPLIFIERS improve
weak television reception.
Price £6.70. S.AE. for leaflets.
Electronic Mailorder, Rams-
bottom, Lancashire, BLO SAGH.

WIRES ‘N CABLES

il

THE SCIENTIFIC
WIRE COMPANY
811 Forest Road, London E17
01-531.1568
ENAMELLED COPPER WIRE

SWG 1lb 80z 40z 20z
8-34 363 209 1.10 88p
35-39 382 230 1.26 93p
42-43 520 29 225 1.60
44-47 856 680 349 275
9 9. 38 69

48 1596 .58 6. 3.
SILVER-PLATED COPPER WIRE
14-30  9.09 520 293 1
TINNED COPPER WIRE
14-30 3.97 41 139 09

2. 3 .94
Prices include P&P and VAT, Orders under
£2 add 20p. Dealer inquiries welcome.

JOHNSON

INTRODUCES THE NEW l

/Tele-necorder

Automatic ally record every

£95 (+£2 p&p)

ics (Works). Sf

Camden

Goods Depot, Chalk Farm
London NW1 01-286 6119

REPAIRS, electrical, elec-
tronic measuring equipment. A
complete service at a highly
competitive price. Postage,
estimates free. 14 day Turns
Round. British Tele-Comm
approved. Ledon Instruments
Ltd, Gladstone Road, Folkstone,
Kent. (0303) 57555.

Reach over
55,000
potential
customers by
advertising here.
Tel:01-437 1002

extn. 282

~ COMPONENTS

BUMPER BOX OF BITS
WOW!We've got so many componentsin
stock, we can’t possibly list them ali — So
buyabox.inityou'llfindresistors,capaci-
tors, displays, switches, panels and tran-
sistors, diodes, IC’s etc., coils, pots... and
50 on. All modern parts — guaranteed at
least 1000 items, minimum weight 10lbs.
ONLY £8.50 inc. 48 page catalogue 50p.

ELECTRONICS WORLD
1e Dews Road, Salisbury,
Wiits SP2 7SN

.BARGAIN component packs.

Digital/linear IC’s, resistors,
caps, switches etc. Worth at
least 5 times price of only £3
each,40p P&P.Farrell, 78 Glen-
field Road, Paisley.

PLANS ‘N DESIGN

CONVERT any TV into large
screen oscilloscope. External
unit plugs into aerial socket of
TV. @ircuit & plans £3 or SAE
details. J. Bobker, 29 Chadder-

ton Drive, Unsworth,. Bury,
Lancs. )
AMAZING ELECTRONIC

plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance devices,
ultrasonics, pyrotechnics, new
solar generator, 150 more pro-
jects, catalogue. S.AE.
Plancentre, Bromyard Road
:_r;ggstrial Estate, Ledbury
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' RECRUITING?
DO YOU WISH TO LEGALLY

TRANSMIT AUDIO SIGNALS OVER SELLING A PRODUCT?

BRITISH TELECOM CIRCUITS?

?
We manufacture approved Interface Equip- OR A SERV]CE'

ment for NARROW or WIDE BAND PRIVATE GET MAXIMUM BENEFIT FOR
WIRE and PUBLIC SWITCHED TELEPHONE YOUR MONEY
NETWORK circuits. ‘

Also TELECOM LINE CIRCUIT SAFETY FIND OUT ABOUT OUR WHOLE
BARRIERS. RANGE OF PUBLICATIONS IN:

PARTRIDGE 56 Fleet Road, Benfieet, ‘ 'M ' ' I I

ELECTRONICS Essex, SS7 5JN, England. C P NG

The Mixer People (Telephone 03745 3256) VlDEO
Save money on drawer sets with

e BITSABOX | | rpeg cATALOGUE RADIO
e ELECTRONICS

modermisation and rapid exsarn. Simply telephone
sion it was out of date before it ASP CLASSIFIED
untilthenwe canofferyouatem-
porary catalogue FREE.
Send a large s.a.e. to: 0 1-437 looz
ANNLEY ELECTRO .

was printed.

The new one is on the way and

190 Bedminster Down Road take Access and Barclaycard)
Bedminster, Bristol

il

msonncmsamummmwnm

| CLASSIFIED ADVERTISEMENT — ORDER FORM

Advertise nationally in these columns to over 100,000 readers for only 35p per word (minimum charge 15 words).
Simply print your message in the coupon and send with your cheque or postal order made payable to
Argus Specialist Publications Ltd to:

CLASSIFIED DEPT., ELECTRONICS TODAY INTERNATIONAL
145 Charing Cross Rd., London WC2H OEE. Telephone: 01-437 1002
Please indicate classitication required.

WE TAKE ACCESS AND BARCLAYCARD

Piease place my advert in E.T.l. for 0 months. Please indicate number of insertions required.
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AVON :

ANNLEY ELECTRO

190 Bedminster Down Road
Bedminster Down, Bristol
Tel: 0272 632622
Open: Mon-Sat 8am-~6.30 pm Wed Sam-2pm

1ELECTRONICS TODAY —
BUY IT* GUIDE

MONTHLY IN
YOUR OWN ‘WHERE TO

MERSEYSIDE

'MYCA ELECTRONICS

2 VICTORIA PL, SEACOMBE FERRY,
WALLASEY, L44 6NR.
Tel: 051 8647
~ Open Mon-Sat 10am-5.30pm
. Mail Order price list 50p refundable

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982

47 Whitechapel,i Tel 057 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS’
o Open: Tues-Sat 9.30-5.30

TYNE & WEAR

|

COMPEX (UK) LTD
66 J.F.K. Est, Washington, NE38 7AJ
Tel: 091-418-7814
Mail order list of 500 bargains free: Ind user 100+
price list 7500 items free: Includes cap's, diodes,
transistors from 1Y%p, ICsfrom 9p,res 5% Yaw £4.00
1000... Nicads, leds, pots, switches & v.rs.

S. WALES

STEVE’S ELECTRONIC
SUPPLY CO. LTD.
45 Castle Arcade, Cardiff

TEL: 0222 41905
Open:.Mon-Sat 9-5.30
. For components to computers

x - .
i-4
|RELAND
IRELAND
Call A&A ELECTRONICS

For wide range of kits.
17 Cuala Road
- Bray, Co. Wicklow
Tel: 01 862422

LANCASHIRE

R

ETESON ELECTRONICS
[ ] QPoulton-Ie-Fyldeo,w Bell;cl:;:gi
Tel: (0253) 885107

Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun.
Electronic Component Specialists. )

r——— ———————————————————————————————————————————————— b

Please include my business details in the next available issue of ELECTRONICS TODAY

INTERNATIONAL:

BUSINESS NAME: ............ceune.

“ADDRESS:

NORTHAMPTONSHIRE

Nigk March, Saventry. NNII 4MQ.
EM@S Telophene 83272 5523. Telex 311245,
(Off A4S appesite Joha 8’ Gaunt)

% A ngw company selling electrenic compenents.
% Mail ordor and welk-resad swpermerket. .
% Y¥ast stocks awd very competitive prices.

TYNE & WEAR

NOW OPEN IN NEWCASTLE
FOR THE BEST IN ELECTRONIC COMPONENTS
. TESTEQUIPMENT AND ACCESSORIES

Mariborough Electronic Components

18 Waterl. t{.ﬂ, N e E140E1
Open 8am-6pm Mon-Sat tasy Parking
- STOCKISTS OF
TRANSISTORS, RESISTORS, CAPACITORS,
1.C. DIODES, ELECTRONIC BOOKS Etc.

REPAIRS UNDERTAKEN

WAVERBANDS

103 Coventry St., Kidderminster
Components, computers, car radios,
C.B.’s, amateur radio *

Spares &gFéepairs
Open: Mon-Sat 9-6,
- TEL: 0662 2179 'l...._\...
YORKSHIRE i
ACE MAILTRONIX LTD.
3A Commercial Street,

Batley. Tel: (0924) 441129

1Open: Mon-Fri 9am-5.30pm. (Sat 1pm
Retail and wholesale.

TEL. NO.:

OPENING HOURS: ..

RETAIL []

CONTACT: (FOR OFFICE USE ONLY)

ET1 October 1983

WHOLESALE ]

MAIL ORDER ]

(Please tick)



Build and test your
own circuit with the New
Verobloc Kit R

e ¥ .

Try the new prototyping method of building and

E.T.Il.—OCTOBER 1983
ADVERTISERS INDEX

Aitken Bros .....ccceuceua-e TR Y .
Ambit International ................. 34
Audio Electronics .................. 59
BiccVero ........... S L e D T 82
BK Electronics ............ RS 2 5
BlackStar............... LTI .
B.N.R.&E.S. ..........civeuenen 41, 60
Bradiley Marshal ................ - T 3
Clef Electronics ............. R 1
Comtech Electronics ..........c.... 16
Concept Electronics ................ 65
Cricklewood Electronics ....... 25, 26
CrimsonElektrik ......c.vccvecevenne 52
Crofton Electronics .........cceuus- 76
Dataplus Developments ............ 52
Display Electronics ................. 20
Electronize Design ................. 27
Electrovalue ......... T 70
FrellLtd ......ccccvuvuen et al ol 62
Greenbak ...... e maenesste vhaaTaTS .52

testing circuits with the British-made Verobloc kit. Greenweld .,.........c...... S i.. 38
It consists of: G.S.C. ..... S Vg - 49
1. Verobloc. 2. A pad of design sheets for planning Happy Memories .....ccccceenee-e .. 60
the circuits. 3. A component mounting panel for the Hawk Electronics ..... B eadnd s e m @ = 60
larger components, i.e. switches, etc. Horizon Electronics ................ 70
You can expand the circuit area by simply | o . iR e [ Ao e, 62
interlocking two or more Veroblocs and, of course, BR. - cow - = oo o mimsaggesanz 2.8 r PR i 42,43
with normal usage, they can be used time and time Kelan Engineering ..........c.coeeeuss 38
again without damaging contacts or component leads. LB Electronics N 62
The glass nylon material is virtually unbreakable and L&B Elect LA Ve = L ST S S e SN 5
able to withstand temperatures from -60°C to +120°C. L.E.M esc PO ot = e g 0
So take advantage of our special price of £5 per kit M - t eEnII IC?S g '|', """"" g =" 4 70
(including VAT) by completing the coupon below, or age.n a Electrovalue ..............
telephone (04215) 62829 (24 hours). This offer closes Maplin ... Sfalele E=Telo bfe) - seaennannea... 84
December 31st, 1983. Rllna rco Trzdlg ....................... 70
AWSON ASSOCS .....ccccsionvavessans
We are exhibiting at the following exhibitions, so why Midwich com;uters ________________ :g
not come along and see the products for yourself. MJL Systems ! 76
® Personal Computer World, The Barbican, : y sooememmerEre SRSeRysRoi. ©
September 28-October 2. Stand No. 159. M usncraft_ ........................... 60
® Electronics Hobby Fair, Alexandra Pavilion, pa ntechnic ............ 5.{5) ouabSaBARAENE R SRS 33
October 27-30. Stand Nos. 625 and 725. ] Parnden Electronics ................ 76
Our neg Shalogue coptain Aghover 150 new products is Powertran ..............cc.ueue 2,18,83
- : Rapid Electronics ................... 12
RiSCOMP ..vvevrveacccnssniowsnsensss 33
BICC Vero Electronics Limited, m RT.V.C..ovicvicevncccnentrnnsnaesas, 10
. Retail Dept., Industrial Estate, Sparkrite ............... e ? « wlCTeronie i 8
Chandler S Hampshire, Stuarts of Reading ..........cccuun-. 59
'_ — e e eem S Sem S e e S — Technomatic ................... 54,55
Iwzzh to ;Lqrclzhalse. fVAEI/_e;obloc ki;/sf£ Thandar Electronics ........ suayasies 18
Al ADEE SISO OLa TOM'JO TKElectronics .......cccviveennenns ‘14
1 enclose my cheque/postal order or Debit m s y
Access/Barc);ayca?d N‘()). {Delete where appropria(egl. A‘ VIS_A I watford Ele_Ctror“cs """""""" 6! 7
CILIIITTITIITITITITIII M8 —| W.E.B. Logic Systems Test Ltd ..... 76
Name: s I
Address:
Postcode
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Low-price
robots from
POWERTRAN

— hydraulically powered
— microprocessor controlled

The UK-designed and manufactured range of Genesis
general purpose robots provides a first-rate introduction to
robotics for both education and industry. With prices from as
low as £425, even the home enthusiast can aspire to his or her

own robot. _En es e EOREEEY GENESIS

Each robot in the Genesis’
range has a self-contained s1 01
hydraulic power source :
operated from single phase 240
or120vACorfromai2vDC
supply. Up to 6 independent
axes are capable of simultaneous operation
with positional control being provided by
means of a closed-loop feedback ’
system based on a dedicated
microprocessor. Movement sequences
can be programmed by means of a
hand-held controller or the systems

" can be interfaced with an
external computer via a
standard
RS232C link.

The top-of-the-range P102 has dual speed control,
enhanced memory and double acting cylinders for increased
torque on the wrist and arm joints. There is position
interrogation via the RS232C interface, increasing the
versatility of computer control and inputs are provided for
machine tool interfacing.

All Genesis robots are available either ready-built or in kit
form. The latter provides not only
extra economy but also
valuable additional
training as an
assembly project.

"HEBOT Il
Turtle-type
\ robot

For under £100, Hebot Il takes programming off the VDU and
into the real world. Each wheel is independently controlied by a
computer, enabling the robot to perform an almost infinite number
of moves. It has blinking eyes, a two-tone bleep and a solenoid-
operated pen to chart its moves. Touch sensors coupled to its shell
return data about its environment to the computer enabling
evasive or exploratory action to be calculated.

The robot connects directly to an I/0 port or, via the interface
board, to the expansion bus of a ZX81 or other microcomputer.

HEBOT Il

Weight 1.8kg

complete kit with assembly
instructions £85
Interface board kit £10

MICROGRASP

p df\fcra .gru‘;"'p
=
PHRIRIARY

1739
e

¥27:3
CLRLLER

FACEUTREAR
SERSURILRR
Py

Areal, programmable robot for under £200! Micrograsp hasan
articulated arm jointed at shoulder, elbow and wrist positions. The
entire arm rotates about its base and there is a motor driven
gripper. All five axes are motor driven and servo controlled, giving
positive positioning. The robot can be controlled by any
microcomputer with an expansion bus — the Sinclair ZX81 being
particularly suitable.

M lCR 0 G RAS P Universal computer interface

Weight 8.7kg, lifting capacity ~ board kit £48.50
100 23 way edge connector £2.50

9
Robot kit with power AX81 peripheral/RAM pack

supply
.

£145.00 splitter board £3.00

£475

GENESIS $101

Weight 29kg, lifting
capacity 1.5k
4-axis model (kit form)

GENESIS P101
Weight 34kg, lifting capacity
1.8k

£675

5-axis model (kit form)
5-axis complete system
(kit form) £737
5-axis complete system

£425 (ready built) £1,450

GENESIS P102

Weight 36kg, lifting capacity 2kg
6-axis system
£1175.00

(kit form)
£1950.00

6-axis model (kit form)
6-axis complete system
(kit form)

6-axis complete system
(ready built)

6-axis system
(ready built)
Powertran Cortex
microcomputer
self-assembly kit
ready-built

POWERTRA

cybernetics

£295.00
£395.00

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3ET. TEL (0264) 64455 Telex 477407
ALL PRICES ARE EXCLUSIVE OF VAT




Exchange programs with friends, leave or read messages from the
various Billboard services, talk to computer bureaux, or place

orders and check stock levels on Maplin’s Cashtel service. A
Maplin Modem will bring a whole new world to your computer and

vastly increase its potential.

Now you can exchange data with any other computer using a 300
baud European standard (CCITT) modem and because the Maplin
Modem uses this standard, you could talk to any one of tens of

thousands of existing users.

Some computers need an interface and we have kits for the ZX81,
VIC20/Commodore 64, Dragon and shortly Spectrum and Atari,
whilst the BBC needs only a short program which is listed in Projects

Book 8.

A Maplin Modem will add a new dimension to your hobby.

Order As LW99H (Modem Kit) excluding case. Price £39.95.
YK62S (Modem Case). Price £9.95.

Full construction details in Projects Book 5.

Our new Manchester store offer-
ing the full range of Maplin's
electronic components, compu-
ters and software will be opening
16th August, 1983. Part of the
new store will be a self-service
area where you can browse
around and choose the parts you
want. Counter service will be
available as well. Upstairs you will
find our computer demonstration
area with displays of hundreds
and hundreds of different soft-
* ware packages for Atari, BBC,
Commodore 64, Dragon, Sord M5,
Spectrum and VIC20.
You will find us at 8, Oxford Road
opposite the BBC, between Picca-
dilly and the University complex.
We're just a few steps from

NEW MAPLIN STORE
OPENS IN MANCHESTER

Manchester’s Oxford Road station
and about five minutes walk from
the city centre. There is excellent
parking on meters in the adjacent
sideroads and we're about five
minutes drive straight in from
junction 10 on the M63 atthe start
of the M56.

Call in and see us soon!

}F Great Pro;ects
From E&EMM

| Our new book ‘“‘Best of E&MM
Projects Vol. 1°* brings together
21 fascinating and novel pro-
jects from E&MM'’s first year.

Projects include Harmony Gen-
erator, Guitar Tuner, Hexadrum,
Syntom, Auto Swell, Partylite, Car

l Aerial Booster, MOS-FET Amp
and other musical, hi-fi and car

[ projects.

Order As XH61R. Price £1.

I'nTiI(r';'[DILIIﬂ

ELECTRONIC SUPPLIES LTD

3k 1983

CATALOGUE

Over 390 pages
packed with data
and pictures and
all completely re-
vised and includ-
ing over 1000 new
items. On sale in
all  branches

of W.H. Smith. Price £1.25. Or
send £1.50 (including p&p) to our

mail-order address.
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Full details in our project

books. Price 70p each.

In Book 1 (XA01B) 120W
rms MOSFET Combo-Amplifier
® Universal Timer with 18 pro-
gram times and 4 outputs @
Temperature Gauge @ Six Vero
Projects.

In Book 2 (XA02C) Home
Security System @ Train Con-
troller for 14 trains on one circuit
® Stopwatch with multiple
modes @  Miles-per-Gallon
Meter.

In Book 3 (XA03D) ZX81
Keyboard with electronics @
Stereo 25W MOSFET Ampli-
fier ® Doppler Radar Intruder
Detector ® Remote Control for
Train Controller.

In Book 4 (XAO4E) Tele-

phone Exchange for 16 exten--

sions @ Frequency Counter
10Hz to 600 MHz @ Ultrasonic
Intruder Detector @ |/0 Port for
ZX81 ® Car Burglar Alarm @

&

Loom unes 3
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Maplin’s Fantastic Projects|

Remote Control for 25W Stereo
Amp.

In Book 5 (XAO5F) Modem to
European standard @® 100W
240V AC Inverter @ Sounds
Generator for ZX81 @ Central
Heating Controller ® Panic But-
ton for Home Security System @

* Model Train Projects @ Timer for

External Sounder.

In Book 6 (XA06G) Speech
Synthesiser for ZX81 & VIC20 @
Module to Bridge two of our
MOSFET amps to make a 350W
Amp @ ZX81 Sound on your TV
@® Scratch Filter ® Damp Meter ®
Four Simple Projects.

In Book 7 (XAO7H) Modem
(RS232) 1Interface for ZX81/
VIC20 @ Digital Enlarger Timer/
Controller @ DXers Audio Pro-
cessor ® Sweep Oscillator @
CMOS Crystal Calibrator.

In Book 8* (XA08J) Modem
{RS232) Interface for Dragon @
VIC Extendiboard ® Synchime @
Electronic Lock @ Minilab Power
Supply ® Logic Probe ® Door-
bell for the Deaf.

*Projects for Book 8 were in an
advanced state at the time of
writing, but contents may
change prior to publication (due
13th August 1983).

LEARN ROBOTICS

- with Hero 1; the new robot
who sees, hears, speaks and

detects movement!

This remarkable microprocessor-con-
trolled robot is the perfect robotics
training system for industry, home
and schools. Hero 1 can see, hear,
speak, detect moving and stationary
objects and determine their distance,
pick up small objects, move in any
direction and can learn from your

instructions.
Hero 1
Heathkit kit.

is a superbly doctmented |

Order As HK20W (Robot Kit) Price £1,599.95.

Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend-on-Sea {(0702) 5652911.
Shops at: 169-161 King Street, Hammersmith, London W6. Tel: 01-748 0926.
284 London Road, Westcliff-on-Sea, Essex. Tel: {0702} 5654000.

Lynton Square, Perry Barr, Birmingham. Tel: 021-356 7292.

8 Oxford Road, Manchester. Tel: 061-236 0281. (Opens 16th Aug. 1983)

All shops closed Mondays.
All prices include VAT & carriage. Please add 50p handling charge if total ordervalueis under £5.




