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NEW PLUG IN AUTOROUTER |

schematic caphure, aulorouting on
ityichecking anda staiter pack of

aVer 260 symbols:

_$ ) ' | SMARTRouUiE Is 0 new 32-bit outorouter from Guickroute
- | Systemsrated In' category A’ by El=ctronics Word (Nov
&.i\) I 6 PRO+ - | 96). SMARTRoute plugs siraight inio Quickrouts 3.6,
; =l - auiomatically updating Quickrouts' s menus with rsw
‘For those needing- } power & mo re features there is Quickroute 3!6 features ond fools.

PRO+. For jus! £399 yout gel mulfi-sheet schematic capiure, 1 108 laye

Tautorouling) net-fisti import \_,.-4 \1inks to simulators, CAD/CAM file ¢ SMARTRouts 1.0 uses an iterative goo! seeking algorithm
Gerber jimport/viawing, B _q:l“m & SPICE file export; copper fill, udvg : which works hard 1o find the best route even oisingle
connecilivity checking Wﬂh D [pmolic updating ofa PCBifrom a sch i sided PCB' 5. SMIARTRout2 cliows you 16 assign different =
{ffé basic setiof over 260 symbals and library pack It which includes d. algorithms. design nules, track & via sizes, layers used eic

further 184 symbols. Morae symbeols are availahla in_additionallibrany poe : to groups of neis for total flexibiliry. SMARTRouts 1.0 costs
availoble separately . JusT 149",

Prices are Quickroule 3.6 Desrgn9t~£l49 Quickroute 3.6 PRO+ £399,
SMARTRoute 1.0 £149.00, Library Packs £39 each. 1Post & Packing per

item 15 €4’ (UK), %JEUTOPQ) and £]2 (woﬁdkv&r muﬁlbé‘ gdded:ia ‘ﬁ“éw RECOMMENDED

R ﬂ Tel 0161 476 0202 Fax 0161 476 0505 ==

Quickrou'e Svstems Lid - Regent House Heatsn kane StocKport SK4 1BS UK

st QURKROUTE WWW: wnew quickroute:co.uk EMailzinfo@dqlicksys.demon.co.fk

rices gnul spacificationt aibjec) fn chohga wiies notice, 41 k046 morks are ocknowledged & respecisd vﬁiﬂproduc!sgoldmbleclloourslor\doggIem\s&‘n o (Qyoliable b
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can also generate tifier and “Change oniport B' intemupts).
Changing th&switch valties willimmediately change the
portiregister values, and]pressing interrupt will make the ‘
‘code jump to the ffterruiil vector address. The outputis |
dispiiayed en eithed LEDs (arranged in the familjar traffic’ |

Randa Systems - who arewalso the. sponsors ofithe
Kanda/ET! Design;Competition (see lasBmonth) - have
added ainew, low cost PIC training system to their
catalogue, the Kanda PIC[Exploren ‘imagine bejng able to
lift- the lid off the processor and see what hapgens inside
as it responds to your code”; ishow they describe the
new package~"The.systemicontains everything yauineed
fto fully explore the workings of the chip, ¥8u fusi need ta
add PC and a bit of grey matter.”

The software includesia fu)l-function:editor, an
assembler(whichllinks to the editor to highlight errors)
and.the Explorer screen. The Explprer screenggllows you
to'see exactly what is happening insifle thie progessor as
it shaws all the register values and the gade as it is beipg
nm.

The hardware features switchesffor setting [nput bits
plus.a pushdbutton switchifor creatlng |ntem.|pts (the unit

10 GHz amateur band to go in April ‘97

The Radiocommunications Agency has announced the
date for the withdrawat of part of the represent 10GHz
amateur band from amateur use. The fréquency
allocation 10.15 to10:30.GHz will beakithdrawn from the
1st April 1997.

The reason given for the withdraiwal, which was
announced some time ago, is the continuing demands ©i
the radic spectrum for existing and new radio services.
The allocation of new amateur bands in spectrum under
less pressure of demand is béing-explored constantly,
vzith the recent introduction of a new Low Frequency
amateur band allocation as an.example of this shift.

lighfipattern]l or on @ seven-seqmenfdisplav. The reference
/manual explains the functions of the PIC famlly il fain
English,.and the training (based aroundithe GNVQ
Microelectronics syllablis) aliews \you to understand how
1o use thé'deviceifrom binary numbefing throtigh 1o
camplex interfupt functions, ‘

Operation is éither by;sifigle-sten (where you see the
‘effect of eachline of code being reflected i both the
‘hardware the on tie Explorer screen) or run; which [uns
tle codelin real imefbrocessor dependent) so that vou
can see exactly how your code runs at speed

Besigned as@ldedicated introduction to the PiCy
flrocessdfifamily (dfid processorsfif general), the RIC
Explorerieosts £99 plus VAT and is availabie now.

Cantact Kanda Systems L td. tar'more details. Tel
107974 282670 Fax 01974 282356 email Into@Kandas:
Systemis.com

Turn your PC into a
digital ascillescope

Pico Technology's new ADC 200 conveter plugs info.the
parallel port of a PC laptep or deskitp, 1o operate the
computer as a 50 MSPS dual channel storagé oscilfoscops, /s
25 MHz spectrum analyser or & rhultimeter ior less than:£500.

The FicoScope sofiware has recently gone inte a Windows
varsion, with full on-line heip, and offers advanced features
suchias the simul-tancous display of muliiple views of thg
same signal. Data such as the waveform Hself, its frequency
components, AG voltage and frequency can be displayed on-
screen at the same time. As wall as oscliloscope features, the
ADC 200 provides FFT spectnim analysis, wave form storage
and printing faciiitias normally found on Dual Storage
Oscilloscopes costing well into four figures. There is-also an
‘advanced triggering-mode that mkes # possible to-capture
infrequent ens-off events.

The 50 MSPS ADG 200 s prices at £459. Theréis a 20
MSPS unit available at £359,

For information and =ales contact’Pico TechnoiogyilLidy
Broadway House, 148-151 St Neots Road, Hardwick,
Cambridge CB3 7Q. Tel 01854 211716 Fax 01954 2118R0
email posi@picotech.co.uk
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BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 3QT. (ESTABLISHED 50 YEARS).

MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £3.50 P&P PLUS VAT,
24 HODUR SERVICE £4.50 PLUS VAT.
OVFRSEAS ORDERS AT COST PLES £3.50

PLEASE ALLGWRI0DAYS FOR DE IVERYPRONE ORDERS |
WELOGA R [ACCESS,VISA. SHITCH. AMERICAN FXYRESS) I

TEL: 01273 203500

FAX 01273 323077 s
E-mail bull@pavilion.co.ulk
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ecuixment PEUs 55 ok 30Ma ot but worh 2 for O fan aloned
pevabty 30643 30031 PO umwen S0 it £3 50 sach e CO%
BALLON MANUFACTURING KIT Sigsn mece, smat bish
Hioas TR0 2 B1Ge, krgasing batson, ko of ka3 S e GLERSR
8-0-9V 4A TRANSFORMERS. traace meumt £7 f LOTISA
MEGA LED DISPLAYS Busd your so 3 eiook of Smtieh) with
these maga 7 seg Santsys Sammtgh, S8 mmwess Scnapsblivps
2404 rof LOTI6 of 3 bumpsr pack of 30 Sspidys ke st £25 7
LOT17
SOLID STATE RELAYS
CUP-DC-200° 337w cooranen, 520003 14 £2 50
SHTHONNS 324w coeraton. 25-280ak A £4 50

SAE FOR FREE
COLOQUR CATALOGUE

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0802 660377




RUSSIAN BORDER GUARD SINOCULARS £1799
Prolatny the Les? Dhocwias 1 the woridl ring o brocure
VEGARUSSIAN MULTIB A ND Warig coomemacncations reoeer,
Swnebands (Tsod 1LW 0N 1MW) rtemel ferme 2nd exernal
lzccone sy mars of SatEy Largs, fypoady Russan asg!
£45 red VEGA
NEW LASER PCINTERS <Srmw, 75 metre r2mge, nand haid uhl
155 ON Peo AN Witteres (uppfed) E70rm £29 ret C2C28
MULTIBAND RADIO Compact peneral putese rama recener
COVRAORG 31, PO, v, £ 512 Scubhtn vol 20 tunng £24 red WB 1
DIVINING RODS £3.59 a pair! rel EF{11
MOONSHINE BIBLE 210 page bock covering the grocuction of
@chahol fram pataines. nice rEns &c Drewings of semode home
made shs reh! Uvougn 10 COTmeto! systams £12 ref MS3
NEW HIGH POWER MINI BUG v/dn a range of 500 meves of
more 57d & 10 300 heuts use from 2 PR3 itrs wel be popant Bug
TEFLIES 258 e 17 save! £28 Ref LOTIR2
BUILD YOU OWN WINDFARM FROM SCRAP Hew
purcation ghus sten by Wep Jade 10 budding wind generstine
Armad win ths putéeahon and a good ocal streo yerd could maes
you e s ficant i electncdyt £12 ref LOTEY
PC KEYBOARDS FS2 corvectss, top quaity sitatée for 28 756/
S et 210 rel PO 0 for £55
TRACKING TRANSMITTER 202 1 55 mdes -5 DA0 hows on
A& Dattprs, 350 Tansmts XE0 08 C27 GIBCTON &M metsn'ons
wih any FM redo 15 scuare. £65 ref LOT101
ELECTRIC DOOR LOCKS Corrolete fock win hotn Yaie kock
2nd 2y Tperated SS90tk (KEys intiuded) £10 ref LOTHS
SURVEILLANCE TELESCOFPE Superd Russan zoom
bSsecope adustabie dom 131 10 St comgiRre win m22st tnpod
mwusuemwemmhsmrénwm:aa—miﬁrse
ESINAr carTyng Lase £149 tef BARTS
WIRELESS VIDEO BUG KIT Traneris visan 2t i
szras fom. 2 mnatve COTV camera (nchudes) 1o any siancan
tzanigion Al M2 COmocrents neiasng 2 PR3 battery wi FT ot 3
Cparele cacazt wih the oS TEQLINNG & hals 2Dt 3 m dametar
Surpted wih felesooras Fenct it 3 pece of wie aoceg & e wa
sl g 5 2002 of UR 12 100 metes. A svge O3 wil probably gve
jess tran § rouss g3 €93 KEF EPTS, (protatiy nol icersabiet)
GPS SATELLITE NAVKIATION SYSTEM Maoz try Gamn,
2 GPS3E i hard heid. pocketsed, 2550, pos¥on aTnuce. grashic
Sovsass mEp bodoet ¢4 £979 ref PS5

CCTV CAMERA MODULES +&x7m02%wm. 30 prams. 12v

100mA 2wty eletticnT sfater 36MM F2 lens COR 5120452
OXEES. W0 oalpas s v p-0 (75 oivn) W/orks drectly nts a scan oc
VAT DA ON B T C7 viIGED 1R senste $73 05 o EF137

IR LAMP KIT Sutabie %or the above carmera. enahiss the samanm
T e ysed n ksl darkness: £6 7ef EF 133

INFRA RED FOVYERBEAM rangned battery poweraa 2mp, 4
wch tefecior, kryon tud, gres ol Dowsrtl ares nghth £ D oels
requrad €23 ref PBL

MONO VGA MONITORS, Pedect conttion. Compaa 14, 5
MGIRNS w2ty £25 ref MGA

SUPER WIDEBAND RADAR DETECTOR De2zxs com radar and
leser, KK and MA tands. 350 Jepres coverage bront anct rear wead
Gotes My he fegal to usa) b 13 T 67 £149 red RTD

SWATT CHIEFTAN TANK LASERS

Doutie pram unks desgned ot iR the qun tarat ofa tank, eschunt
&S Twh S&m COnCucldd @sers 3na motor aive ures or ignement
7 mde taga, m arout 4agranTs Cus I MOD), new prce £40, 0T 7 us?
€185 Tath unt Fas twe paRuT ATSenide Rston 2sers, 1 x3wan
1% 3wat, 00nmwavelEngIn, 2V, SO0 puse fresueicy. The s
350 COPTEN AN SRCUDNIC feodray o lect TEfected eigna’s tom
Bpets £135 5 one ReICTL

TWO WAY MIRROR KIT irckoiae speciat sanesie fam to maie
140 wiy rETE(s] B 10 8020 {ghass no noiuted) ncces ha
wsiruehons £12 =l T

HEW LOW FRICED COMPUTER/WORKSHOPMHI-FIRCB
UNITS Comgiete protecton from facty equipment or evsrybadyd
Irfnayurt ftoinstarcad IEC nad (eends 2 by TS, Risdinkes
i 10 seconds, resettest utton, 108 ratng £5 93 each re? LOTS
Ot 3okl 1= {49 WO R LOTE ¥ youwarnt 2 box of 100 you can
tenve one for 250

WIND UP FLYING PARROT! Gareime pamot inat Saps s wiegs
2nd %es for up 1o 50 meters £6 ref EF2

RADIO CONTROLLED CARS FROM E6 EACH!MI 2
teluins  frem  famous manufacluve?, Single  channel
A, NG forvaras, tcicwards) £6 ref 1. OT1. Twe chdnnet wih more
feaiises £32 &f LOT2.

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swise) £965 Crsed wih
fyeaag, detgred 10 reec stardard oredd carssl they have 3 wires
oI et of ha hE3? £ they MIy whie 26 wel? Chmpicte wit
cortrodl eletronies FCE st £8 85 raf BARTY

YWANT TO MAKE SOME MONEY? STUCK FOR AM
[DEAP We rave cofsted 149 busnscs manal et ghe you
Fommaton o5 settrg up dferen busTestes you mavute these ot
YOUF ISR chng I =) ector g0 yous PC Ao sciaded % Ure
cEiticaiE crabing youto reproduce (BN sed) the mansts ac rmuch
=5 you e 14 raf £FT2
‘COIN OPERATED TIMER KIT Compiste wiln consint
TeCREnSm  adislabie b deiy, may ogpul, put = omsT on
amthrg you e TV.S, voees frdpss onnks cupbcatds, HIFL
e Sp's R LY cors OC cperated, price anst £7,99 ref BARE?
ZENITH S00 X MAGNIFICATION MICROSCOPE Zoom,
Tt Conslructin. buR W Ight. <D I, SrouD vianng sofeen
i of 2ccessores £28 ref ANAYLT.

AA NICAD PACK Pack of 4 tagoed AA neass 22 93 e BAR
MIGHTSIGHTS Mooe! TZ54 with ifra fext fuminaior viaws Wp o
75 metres in Ll darkness o wifrarad moce, 150m ranga. d5mm s
Vg anga d vaw koussing rioe F5m o rfinlly 244 tatterss
rejured 05 weipt 2198 ref BARSY | y=ars waTanty

LIQUID CRYSTAL DISPLAYS Bargain prices,

1€ character 2 line, 95 24mm: £2.95 ref SM 16234

20 character 2 line; 83r19mm £3 39 ref SM2020A

16 character 2 bine, §225mm £5.99 ref SMC18404

TAL-1, 11014 NEWTONIAN REFLECTOR TELESCOPE
Russien Rpem 2sonyTEE HOPe S0 you nesd i some
SETOUS B (EING LD 1 169 ragndficatan Serg or fay lof hather
elonngon el TAL-1, £243

SOLAR ENERGY/GENERATOR PLANS Frr youor roms
ioats of o on desgrTg sy stems £ £7 1= PVt

SOLAR COOXERS Comorehensne Guoa lotuitng soisr powead
CORKESE RIS plans Mecines ooohsg Wimes &: OF ref $581

WOLVERHAMPTON
ELECTRONICS STORE
NOW OPEN IN WORCESTER ST
TEL 01902 22039

CENTRAL POINT PC TOOLS Anam wrining softwzre 1300
NAUS ShEChRS, MeTOly CETTESRS, G5 offaTiser, fR Somoresson,
Yaw kevet farmating backep schaduar, Sex debacTaer urdesty,
4 aiatve U hace, o £Glsr, over S vieass remets corpuhng.
CILEMIY FOlEcioN, SOATyTON, COMDAENNEAS TaMR:a SudGig
S LS It 97 35 Sz

COLOUR CCTV
EO CAMERAS,
SRAND NEW AND,
CASED, £119.

PERFECT FOR SURVEILLANCE,
INTERNET,VIDEOCONFERENCING,
SECURITY, DOMESTIC VIDEO

Woerks with most modern video's, TV's,
Composite monitors, videograbbercards etc
Pal, 1v P-P, compasite, 78chm. 1/3" CCD, 4mm F2.8,
500x582, 12vde, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty, 10 ofr more £98 ea
MICRO RADIO £ By, st ¥8° thick 922 Liring, compieta win
headprones FM £9 59 ref BP3S

HANDHELD SCANNERS 10 chaniel bt menager LD
dsplay 2193 ef B110S 100 charnet modei £27% ref BI0E
SMOKE MACHINE 423 rube metres a min from the frosss
Cooeted machne £292 ! G, smoke fund 125 (S itres) ghes
ot 25 hones ese el GOOZAA

Check out_ our
i WERB SITE
full colourinteractive

1997 catalo

httpy//www.pavilion.co.uk/|

i{-aloctrical

IBM PS2 MOOEL 150Z CASE AND POWER SUPPLY
Complgte win fan ele ana 20 wazt oowe” Sudply. £9.95 ref EPST
1.44 DISC DRIVES 5:20aaPC 3 § drhves bud retirs sothey wil
neeg aterteon SALE PRICE £4.99 ref EFS8

1.2 DISC DRIVES Stancerd 5257 drves buf rotums 50 they wi
res] giterdon SALE PRICE HOW ONLY £3.50 ref £

PP3 NICADS Unused tui some sitrage mangs 04 99 1gf EPS2
GAS HOBS AND OVENS Erana rew gas 2ppéances, perecs fof
Snall =% e Baoe 3bumes heb £10 ! BARYIS Bescsmas il
in oves SALE PRICE £39 ref EF73

ENERGY BANK KIT 100 536 &v 100mA pancis, 100 doces
OOONECDHON OHEXS oo £59 ref EF 112

PASTEL ACCOUNTS SOFTWARE, oces sverpthing & aif
SZES Of XSSy CRAISES WONTIDTUCESSON, TRt witEf, wnoowirg,
nSaTnEsR up 19 10 stahons, e cash tocks 22 X8 page
Comehensas MEnM 90 aays trestechucal supgarn (01 342326000
Iry betore you tupf) SALE PRICE £9 85 red S22 SAVE 212011
PC PAL YGA TO TV CONVERTER Cornerts 2 ctior TV Tin
2 besac VGA screen Comgits wan Bt <1 PSL, AT and SR ARE kiea)
o 3OS ¢ 3 Lheap LGt Sugnied in RIS b horme 2s3amoty,
SALE PRICE £35 REF SA%S

YUASHA SEALED LEAD ACID BATTERIES Two szes
Gusrerdly saabe s month 12V 18AH 22 £ 68 r=l LOTo and 6w 10AH
a just i red LOTT

ELECTRIC CAR WINDO'™W DE-CERS Comgiste win catie,
fiog £l SALE PRICE JUSY £4.99 REF SA73

AUTO SUNCHARGER 155:300mm soiar it with cinste ans 3

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3ISQT. (ESTABLISHED 50 YEARS).

WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50

FLEASE ALLOW 7-10 DAY'S FOR DEFIVERY PHONE OQRDERS
WELCOME (ACCESS,VISA, SWTTCH. AMERICAN EXPRESS)
TEL: 01273 203500
FAX 01273 323077
E-mail bulk@pavilion.co.uk

ELECTRICAL

E\‘IAIL ORDER TERMS: CASH, PO OR CHEQUF

e 2ad ftled with 2 opdr paag $30v2wall £12.99 AEF ALGIG:
PROJECT STRIPPERS Smat zazes LAOTS os or srgpen
iats of el pooces moisgng 3 emas case 120X 1SAXS0mmwin fest
ez, andicts of componerts SALE FRICE JUSTE10FCR FIVEREF
WO o g pack of 70 %or £12 93 raf MD7
SOLAR POWER LAB SPECIAL You it Tv/O 656 6y £0mA
227 oefts ALED S wea Buzzar, swdoh phrs | reiay of motor Supens
vae i SALE PRICE JUST £4.98 REF SAT
13.8V 1.9A PSU cosea vatn seas Jutt 20 96 REF MAGITTS
UNIVERSAL SPEED CONTROLLER KIT Eesgned oy o5 B
e CSmolor bur ol b any 12v motor Lo 1o 308 Compdete wan PO
= A el ek My be rRQured £37 00 REF: HAGT?
SOLAR NICAD CHARGERS 4 1 AA 22 £9 63 rof 8947602 ©.
C s2e £0 99 8 2477
VIEWDATA SYSTEMS made by PhZps compiete wih itamal
120073 modem. keytoam, pey ez RGE.2rd composia oAmds
mesu drven, suincaier e SALE PRICE £42.89 RTF 475
MEGA POWER BINCCULARS Macs by Hetos, 20 x
TapnTLaton (Vecson grousd Ay costen arecs B oleedthes
SHOCK (25512 Sa0Ed [OSIMS. Ca%E 30 NecK siras £8% red HPHL
GIANT HOT AIR BALLOON KIT Budg 2 4 5m crturenos.
1 BT high fiiey funchoreng Tafoor 280 be unched waliy norme msde
DuTher ¢ Reusatss (it you toose £} £12.53 ! kAL
AIRRIFLES ﬂﬁtmﬂmthecnres:wﬁmhmnrn&s
€2 theve = 8 ot 2boutl £39 S5 Rel E578 500 pgiets £4 50 rel 767
VIDEO SENDER UNIT. Transus bxn 2uto and wim spras
from ether 3 wdegcamers vineoresores, TV or Comptar st tnany
stanczd TV s2tm 3 100 rangst fune TV 0 2 scare chasved) 12v DO
op Proe s £23 REP MAGYS 124 peu = £5 extra REF: MAGSP2
“WINATURE RADIO TRANSCEIVERS A par Siwainos taices
With 3 rarce Lo in 2 kmie open country. Uints meature 225155
T2es ard Expces PPl egd £37 00 REF: MAGH
“Fht TRANSMITTER KIT howsza m 3 standand workong 134
adagten| e b nns gracy off the mars 63 lasts lrgver why pay
IF007 & pive s £16 REF BFE3 (ot} Trarsmits to =iy FM o
BuH ang testec verson row Faiabic o the anoe u 2 £43 12
EXM34
°FM BUG BUILT AND TESTED superor cesgn 1o it Suppies
o catestne a0e0nes Dv nattery rad L15 REF MAGIA
GAT AIR PISTOL PACK Compiets win pitd, carls and pefets
£12 95 Ref SF828 extra pebars (300) 4 30 ret EFSD
6"X12° AMORPHOUS SOLAR PAMEL 12v 135:310mm
130rmA. SALE PRICE £4.59 REF Q424
FlERE OPTIC CABLE BUMPER PACHK 10 matres for 7435
MAGIPIZ ome for exsarmenienst 30 m for £12 59 = MAG 1R

MIXED BOCDIES BOX OF
MIXED COMPONENTS  WEIGHING 2 KILOS
YOURS FOR JUST £5.99

4X28 TELESCOPIC SIGHTS Sulatie %o ad a7 mfies ground
tenses. pood ght gathents; propertes. £24.55 rd A7
GYROSCOPES Remesroer tresa? wall we Fave %ound 2 cotsany
U:s:swn'am.(a:lwes'!-aem < toys, perfect G2 ot for
DALEONA 152 &L 16 1 EPTH
HYPOTHERMIA SPACE BLANKET 245&150cm sbcmmaes
ol tarket, refiecs more than 50% o tody neat Also sutitie for thd
consiLLhon of two way maTczel £3 99 ason ref QR DAY
NICAD CHARGERS AND EA‘ITERI:S Stancad unverss
mErs operdled charger, teees < 6305 4 | PPA £10 o POND,
WCads- AA SZe (S pdik) DA rd 202 Cezp @ paek)E4 2 2273 D
572 (4 pack) £9 f 12
LENSTATIC RANGER COMPASS Cu filed capsuie, strong
mets! cane, Brpa OmIneUS parts. Sgrt e wih magntyng vewer
S0rmm ¢a, 8o L1255 re! OKEs
RECHARGE ORDINARY BATTERIES:UP TO 10 TIMES!
With the Battery Wiard! Uses tne @lest puise wane champe sygiem
1o charge 2l popumar brands of ordnary baltenes AAL AA C D four
2 aUTE Led Syslem shows when tattenes ams caxped glomaEcs’y
rejects uTsalathe cels tOmTiEte Wi mavs admrce 55 Anprovely
Price Is £21 &5 ref EPY
TALKING WATCH Yes € actuarytes yeuthe e at the press of
2 DIIOn AN WS 3 VOOE 2N thal wakes youryp and tets you
wiiat 17 ime 8! Linasn o ocd oo £7 9 rf EPLS r
RUBBER COATED HELIOS Snotuers, 10 x 25, fuy coates
otcs. £45 16 R, same spec At mecpen fEed ard waterpod! £75
e RP2
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The rew mudars 2000 taae defecior o
OrEcent e 1he MOs! responsye of ITAS fom g ey loesies!
Adprstalee sodba alamm winh 8 Bashng ‘s goes Nstart warring of
fader moes Detects X K 204 Ha bands. 3 mie range, ‘over the hat
Ao binds” 20 e trap oEtes mirp sre R 4 25 S TS
Can pay K ase¥ in g ore day| £86 re? =73
3" DISCS As used on cider AMSirac machnet Spectiur phsTs se
£3 each ref BARYD )
STEREOC MICROSOPES BACK IN STOCK Russen, 200v
compiets with eses, BQs. [ders efc 25 very CoMgderdimie
MACCOSOEe that woukl narmaly b aroung the P00 mark, owe (ice
= pst £2599 (had maney tack geasantsa) Fud cetds n catacgus
SECOND GENERATION NIGHT SKGHTS FROM £748
RETRON Russan napd sight, 1 Bx, wiraresiamp. 10l stancsn
A2 s, 1 1k S35 R RETY
LOW COST CORDLESS MIC s range. S0 - 1AmIE, 1359,
153 1 26 x 33mn, O« PR3 bantery reg ey 117 ref MAG SR

G OLOUR CATALOGUE

*SOME OF OUR PRODUGTS MAY BZ UNLICENSABLE IN THE UK

WE BUY SURPLUS STOCK'

FOR CASH
SURPLUS STOCK LINE 0802 §50377




Edwin NC - professional EDA
software for non-commercial use

Visionics UK have announced the launch of EDWin NC, a new non-commercial ficenced version of-their Windows-based
electronic design software, EDWin. The con-commercial version is avaitable at a fraction of the cost of the professional system.
but includes all the features that have made EDWin a success woridwide.

EDWiIn's easy-ic-use structure, running on Windows 3.1x, '85 or NT, along with.fis
versatile, completely integrated daiabase, have atiracted engineers since it
-superceded Visionics' original EE Designer system.

MD Jonathan Hewer explained: “We've been led by the demands of potential
customers. For years our EDA systermns have. been used.not only in Industry but in.the
educational sector. Students and hobby usars have requssied the change to buy
EDWin, but tha cost, which is easily justifiable to a company which will profit from
‘productivity. gains, has been prohibitive for the amateur user. Now non-commercial
users can enjoy the benefits of a professional system.”

Visionics recentty launched EDWin NC in Belgium and Holland, whera EDWin was
previousty little known, to test user reaction, The result, which surprised even Visionics,
was over 800 systemns sold within the first threa weeks.

Prices now range from £49 including VAT ior the basic version, which included schematics, PCB layout, 500-device fibrary,.
basic autorouter, full post-processing facilities and a limit of 100 components (normal price £1163) to the da luxe 3 version at
£115, which includss unlimited daiabase, professional libraries, mixed-mode simulation and the Arizona autorouter (normal price
£3513). The sysiem comes on GD-ROM, including comprehensive manuals: Visicnics EDSpice simulator, and a thermal analysis
module, are also available as-plug-ins.

EDWin NC can be purchased from:Visionics' Ul dealer, Swift Designs of Stevenage, Tel 01438 310133 Fax 01438 722751,

Oveas Readers

T call UK telephone numbers, feplace the mitial 0 with youyr. lacall overseas access tode plus the digits 44.

Shorts

Hitachi has doubled its production capacity of insulated gate bipotar transistors ((GBTS) in Japan to 50,000 per month. This
follows increasing demand for power components, particularly in Europe. The devicss are used for high-power switching in
applications such as large power supplies and motor drives and are a comparatively new breed of transistor. The newest devices
have lower power dissipation and more compact packaging. and the Hitachi devices range irom 800V to 1200V and from 50A 10
400A load currents... IBM is investing $380 million in advances in disk drive technology, cantring on magnetoresistive (MR) rez
heads. MR heads use changes in resistance o read magnetic data from the disk platter, instzad of more conventional current-
changs, and have the potantial 1o resolve smaller magnetic domains. IBM expacts this innovation to make disk drives more relizhle
and less expensive to build, and hoge to make further inroads into the commercial mass storage market... Quantum Corporation
has announced 1.280 MB-per-disk versions of its Quantum Fireball TM series of 3.5-in high-performance disk drives. Offering
capacities of 1.2GB (1 disk) 2.5GB (2 disks) and 3.2GB (3 disks), the drives are targeted at information-intensive commercial
dasktop applications. Quantum already offer Fireball drives iri threé 1080MB -per-disk forma!. The drivss are designad o operate
fast and provide a high leve! of error correction. Standard prices for the new line vary at tims of writing from US $277 for the 1.2GR
sat-up to US 8415 ior the 3.8GB set-up. Enquiries 0171 835 1001.

 You can’t get enough... Sy
*° .a0f a goad thing!

~ Now you can havé even more i your-favourite magazine. As from this issue, Fectromics
Today Intemational will'be published on.a four weekly eycle - which means thal you get 13
instead of 12 in thé calendar year.

This does mean that our normal 1st Friday publication date' cannot apply throughout the

year - 5@ you will nead to keep a close eyé on the ‘Néxt Month' column wiiere the date

will be prominently displayed, Furthermors, issues will'not carry the ‘month’ of issue, but
will display our Volume and issue Number. This is Volume 26 No.1. The next issue, :
Volume 26 No.2 will publish on'31 January. Volume 26 No.3 willbeion salg 28
February. Subseriptions corntinue 'to be for twelve issues:

. ELECTRONICS TODAY INTERNATIONAL
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CTRANSISTORS | huses |

PART PRICE | PART PRICE | PART PHICE | PART PRICE 2 TIME LAG {20mm) QUICK BLOYY [20mm)
BUTS 838 | BU4DAD 75P | BUTIBAT BOE 15024 4007 |[CURRENT RATING | ORDER CODE. _ FRICE ORDER CODE PRICE
BU0S 100P | Busco gsp | BUTaV  1700P | pastsozs 7o0P [ [10omA FUSEZRS 75P FUEES &P
EUIE2 80P | BU428A 70P | BUTSSA 1007 | \UiE13004 100P 160ma FUSED 7aP FUSE7 &GP
EUtI0 S0P | BUSDSDF isgp | IBF450 B3OF | \aiz13065 S0P 250mA FUSER? 7P FUSE8 =21
auin 100P 1 BUSORAPH s6 | \RF32D 150P | \E1ad7 fooF 315r FUSE 03 75P FUSE1S i
BU124 80P | pussaar asp | 1RFE® B4R | prraons  wop | [$00TA FUSEGS e FUSE28 £0P
BU125 1% | pUstRASH  coP | IRFS30 L7 Iy Sesera e | FUSESS 5P FusEst 60
8U125 5P | gusgen aor | IRFaI0 1500 [ MUELS ey [ i i FusEss B
aurag 125P BUSI30F 158 IRFS30 1500 MJ:!..O?Q 2\:'3 BOOmMA FU;>= t.r B FUSEZ? !}Q{‘
5 > e MITIS030  256P 1A FUSEDS 80P FUSE24 607
BU137 1507 | g133530R 1anp | IRFBAD A00P i e 1254 FUSEGS s0P FUSEZS =
i 5 < o 50 | JAIESS03T s00F G 3 SESS 0P
EUias 08 | eyspay  qiop | IFETSO 1ishe |igses 1564 FUSZ16 &0P FUSEZS 6P
e 1068 | susoavr . 1gop | IRF72 40P | MUEIBCOL  1BSP | oy FUSETS 550 FuSEZ? sop
BU204 852 | ayany 7op | |AF820 1520 | OC28 3509 25A Fusciz soP FUSEZ3 0P
U205, 10P | prisne 7op | 1AFB30 2238 | OC25 2568 | |31z FUSE13 55P FUSER2 508
BU206 1GP BUAST oop | [REBSD 2082 | OC35 356P <A FUSET: P FUSEZD S0P
BUXNT 1507 EU;'ﬂF‘ 5 1309 IRFA53D A00P | OCas 230P 5a FUSELs 80P FUSE3 0P
BU208 T0P | olorOGRAR 130 |RFF§;§40 3007 | szo00A3 1730 | [62A FUSE1E gor FuUsE32 &P
75P s : IRFI510 2002 | sopcnarF 175p — ; "
BUZ0BAT  zoge | BUZSRD Pl erre i CERAMIC PLUG TOP

ELI208D 0l (i

S vaor | BuzszonF el PV 18P CURRENT RATING ORDER CODE__|___PRICE
BUZo8 Io0r | BUR32ZSAF ttop | 2ns 420 3A FUSES3 100P
BUS12 ‘gpp | EURIS 100P | 2N3055 38P 5A FUSE34 1008
8U305 s5p | BUHS1S ssp | 2N3GSSH P 13A FUSEZS 100P
BU326A 75¢ | BUHSTT 2508 | 2Nassp FE-I :
U405 60P | BUHZTS 300P | 234 1759 20mm CERAMIC TIME LAG 32mm CERAMIC SLOW BLOW
BUHASD g5P | BUT1IAF 2507 | 283442 85p -
BUSO7 s5p | BUT1Z a5 N3TTH asp CURRENT AATING | ORBDER | priice| [ CURRENT RATING | ORDER l PRICE
BUSOTD 5P | BUTE3 2507 | znaTrz e ODE CODE
80P | BUTIR 400P | an3 100P aA FUSEL 185P
554 Fusess 1ol | J]1ea FUSESS 183
— ———— 84 FUSET WP 124 FUSEE  ImP
SATELLITE PSU/REPAIR KITS o RS oF | fa RER M

Experience shows that 50% of ajl receivar power supplies ‘bounce’ uniess the e g?ﬁg 3h
comsCt precautionafy measurss are taken when being s=rviced, A kit of afl the 2
recommended parts is supplied for the most popular modets, which when fined

e ThearE o e 38mm CERAMIC TIME LAG
| MAKE & IAODELS ORDER CDDE PRICE CLERENT RATHG grbsRcon: | ehice
PACE PRDE00, PRDSCO SATPSUI E50P ion, Buscd e
PACE S5800, 9200, 20109210, 8020, 9220 | SATPSU2 &30P —
AMSTRAD SRD510, SRD520 gATPSUB 650P l **ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES™* ]
AMSTRAD SRD500 SATPSU4 830P —
AMSTRAD Sriio,sewass smxssn | STESl R e
PACE D100150 SATPSUS B630P = - A 8 v
CHURCHILL D2]AC SATPSU? B50P
PACE MSS100 X SATPSUS 730P Ni DEF . NH
PACE ';usszm%oo APPOLLO gATSPUQ ‘_650;
PACE MSS500/1000 ATPSU10 1230
FERGUSON SAD4 SATPSUN g3sp | _ANTEX SOLDERING IRONS
ECHOSTAR SR3500 SATPSU12 1735P DESCARIPTION CODE PRICE
ECHOSTAR 850077008700 SARPSU13 3125P 25 WATT 240 VAC (XS25W 240V) S101 S00F
;?‘N'ids_l'_ré%é?s SHD&()O) ggTngl-'. 31252 15 WATT 240 VAC (XS 15V 240V) S102 900P
I wrensen) TPSULS 775t 25 WATT SPARE ELEMENT 103 4
AMSTRAD SHD700/SRESM/SRX 100/302 _ _ 15 WATT SPARE ELEMENT A
SRX501/502/1002/2001/SRDZ000 SAT250 | SATPSU16 730P . al -
PAGE 9030 SWITCH WMODE TRANSFORMER SOLDERING STAND & SPONGES )
AE! | | [DESCRIPTION CODE PRICE
_— — ORDER CODE; PACES000 FRICES00p _I SOLDERING STAND (MADE BY ANTEX) 5108 3500
SPARE SPONGE 51069 53p
- SOLDER
DESCRIPTION VOLUME CODE PRICE | {DESCRIPTION CODE PRICE
VIDED HEAD CLEANER Ty == T5a0 | [18 SWG 500 GRAVMES SIg 5007
VIDEQ HEAD CLEANER 20040 seat Z50p | 20 SWG 500 GRAMMES SI13 £50
CHCLEANE ™ SPa2 701 b = ' ;
gUS}WP‘_hL‘a;PGE*S; R | & g‘i’gi 22 S\_ VG 500 GRAMMES sn2 700P
FREEZET 7O ML SPoY 3000 | DESOLDERING AIDS ’
FREEZEIT 203 ML SpPis s00f | |DESCRIPTION CODE __ PRICE
FOAM CLEANER S0 L sros 1557 | [SOLDER K0P STANDAR G'UAGE“ Zmm X 1.6 METHE svu‘a/ a0P
ANTI STATIC: 56 KL ) 1807 1 ISOLDER MOP 1.2mm x 10 METHE Sz 4coP
prt el L e 2297 | |DESOLDERING PUMP SI65  320P |
;,_E:_So W:?;E“‘ ﬂ WL | 3p17 Sz SPARE NOZZLE Sio6  60P |
FLASTIC SEAL X SPi2 25 z — : —— ==
GLASS CLEANER 250 b sei0 g2dl|  © way PREPROGRAMMED | Hiway PREPHOGRAMMED
COLDKLENE 250 1L P13 25 5 ‘
EXCEL POLISH 50 250 10 SPis | Universaliremole Coatrol Unlversal remote Conirot
ADHESIVE 120 400 1AL sSpia 1aap | A singls remole control to operats The Cptimum 8 way unwerss! remate ol
LABEL REMOVER 133 200 ML 5530 2407 | Telavisions, Vidsos and Satelfte preprogramir2d to cperale up 108 other
REFURE 140 0oL P21 2407 | Receivers. Plus Auxilary Options!] s et Jovisdng Nide Rand
TUBE SHICON GREASE 50 GRAMMES sPn 220° | - Replaces up to 8 remates with cos. | S3Ee Receivers. Flus Aurizry C
TUEE SIICON SEALANT WHITE 7ML sFzz 2807 | . Giinle € Gigit sstup rautine o P PHROOfRITITAS VTN 85 iy coppia Ay
TUEE SIICON SEALANT GLEAR 75 ML 8p25 280p |, 208 r . Rlepiaces up 10 8 remotes wilh one
TUBE HEAT SINK GOMPOUND 23 GRAMMES gp12 150u | | Controls 1000's of models " Jog/Shulta thumb conirol
DAIVE CLEANER 200ML 5Pzt 1500 | * Teletext lunctions with Fastext » lBuminat=d key pad
SCHEEN CLEANER 200 141 sP2s 1532 | * Clear (large key) layou  Clear key tayoul -
COMFUTER CARE KIT ] 100P | Code Search Facility » Easy access secondary keypad
ANTL,STATIC FOAM CLEANER 400 ML $P28 1788 | * Siyfish and 2asy to operaie s ;;gsy o ,ﬂ‘;‘lﬁ?;‘
AIRDUSTER 500 ML SP2s 250F ) * Replace broken of Iost remotes o Fro s B ot e s
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL * Original Remota not required * Original Remota rcﬂ' required
IF YOU PURCHASE MOAE THAN OHE SERVISOL PRODUCT POSTAGE & PACKAGE WiLL BE 5 P E Hefptne Lyl
CHARGED AS FOLLOWS: 3009 FOR 5 CANG 4507 S0% MORE THAN & b AITY [Order Code: 8 ViAY _Price: 1450P + VAT || 1= OPTILUL B Prices 21008 + VAT
B PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
A . A A . HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
. LARGE QUANTITIES
B HQO DOP 0 BCIA = Ploase send £1 P&P and VAT al 17,5%. Govl, Coliages, ste.

T Orders accepted. Please allow 7 days for delivery, Prices quoted ara subject

> g E DD AL A U to stock availability and may be changed without notice.
elephone: 0181-900 3Fa 0181+803.6 b TV and video pants sold are replacement parts.
OF pnday to Sa da Access & Visa Card accepted

WE STOCK TV AND VIDEQ SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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Electronics Industry
survey confirms
Engineering shortage

The Federation of the Elsctronics Industry (FE) set up 2 task frce
in 1996 to address the issuss of education and training in the
electronics industry, from the point of view of those businésses that
employ school isavers, graduates and indeed anyone with
Blectronics qualificatons and/or experience.

Tre FE!, in consultation with the OTi (which provided some of
the financing) commissioned a survey of 250 FEl memiber
- o gather informanon on the education, training and siaifs
persgectives of FE! members and othar empoyers within e UK
electronics industry, and
- to darity FE! members” pricaties m this area, in order 10 refine the,
focus of attention of the Federation’s Education and Training Task
Force.

In order to do this, | questionnaire was sent to FEI members. The
findings were then analysed, end also compared with other recent
Surveys.

The questionnare coversd thres main subject areas: information
about the main activities of each company, ard the money they
aliocate to training; how awars the companies are of govermnment
schemes avaliable 1o heip with training, and what prebisms the
companies had with oblaining trained swaff and extra training ior
their stafi. A fourth section, requested by the D1, asked for
information on how many enginesrs the companias nssded, and
what spaciic classes of enginess were naedsd.

The questionnaire was refined in consuttation with the DT, 25
well as other interesiad bodies and a leading market ressarch
company, before being sent out to 250 membser companies.

Inthe event, replies weare received from 39 companiss by the
deadine. This response, of only 15%, caused a certain amount of
concem, so much o that a section 6f the report was deditated ©
examining the possible masons.

Notwithstanding the imited siatistical value of the survey's
findings. the responses of genuine companies active in the
electronics industry cannot fail ta be of some intersst woamyche
working in electronics.

Firstly, nearty all the respondenis are providing some training or
re-Training to their employees. Wiether this is representative across
the industry, or whether this appliss only 10 businesses most
toncemed with staif training, is not knovm. The other side 6f This
coin 18 that the majority of training §&ems [0 be gither “induction
training” {getting new recruits “up to speed” on the johy) or product
knowiadge training (spedific to the indiidual business, and nol
readly transferable). 21 of the 39 comparties offer management
{raining (aithcugh there is no detaiied analysis of this), and 17 of the
39 ofter technical training (again, viihout & ciear distinction batween
“technical” and “induction/product” training. which is of necassity
1echnical in this field). All Gompanies were réluctant to-estimaiethar
financial input o training.

it was meesting 10 read that, for new recnulls (including school
and coliege leavers), the greatest need for better sldfis vas in the
area of literacy and communications, ciosely foliowed by initiztive,
problem sohing, tearmwark and “Improving perfdrinance™. There
was far less dissatisfaction with numeracy and caleuiating, despite
the recent publicity about poor maths results in UK schools, and:
concem about “other comre skills™ are almost non-axistent.

None of these concems 18 ey 10 the 1980s, but it is significant
1o ses them coming so squarely from within the electronics
industry. There is no doubt that a sound basis n maths is
important to enginesring compéaténce. There has lorg been a
perception that technicians and engineers are 1o be kept in the
baci room andi not required to communicate. Whether the new
atterbon 1o iteracy and communication means that managements
are genuingly endleavouring 1o improve teamwaork, or whather thay
gre smpty wishing that engineers should be easker 1o extract
reports from is not reported by the sunvey. Histonically, of coursa,
enginesrs have always fell that 1 is Management needs to improve
its communication and kstening skis.

There is also more concem abaout the shortial in non-technical
skifis than there is In technical skils (afthcugh oniy by a nanod
marginy, despite the fact that the mast sedous nead for personnagl
is for enginesers.

In recruiiment, the real dificulty émerges; finding technical
employess is top of the list of employers’ main concems, The
industry shortfall of trained enginesrs-and technicians is clearly
reflected in the survey's results. In the category of “hard-io-fil
vacancies’, “"Engineers” - Sales, Design, Blactricd), Fied, sic. -
efciled 28 responses, around 75 per cent. The next category -
test technicians - elicitad only seven responses, and ihe next o
‘fter that - sates reps - only fve

In the category of Enginesrs, Ihe naed for Design enginesrs -
‘gngineers aclualy abls to devise new equipment and new means
:of camying out operations - s paramount.

Techrical Recruitmant Dificulties represent the greatest need’
is the condusion of this section. In plain temms, this shoud mean
that there are jobs thers, waiting for peopie to fill them, al this time
when there is still high unemployment throughout the UK.

The reples fo many otihar sections are presenied as comments
Yather than statistics, as they were et to be to indnidual to
analyses into classes. The underying themes, though, are pretly
clear. “Providing design and applications training that bridgss the
gep betwesn graduation and beang effective in a commerial
emvironmnt”™ “More vocational courses with iransfersbie skils®
“Support on development proiecis” "More trained engincers” “More
[T training™ “Higher basic educational standards”™ “Higher status 10
“achnical disciplines” “Compatence development™ "Tax incentives’
for individuals funding their own education” and so on.

Basically, irdiusiry is fooking for psogie who know how o ¢o
ihe job, and those who undarstand it well encugh to furiher
develop thair own skdlis on the job. It is felt that schoo's and
colisges should provide basic skills, sspecially the “three Rs®, and
that government should provide more incentive 1o peopis trying to
imiprove and extend the skil-Dase, whather their own of their
employees’. They want more understanding of industry passad’
to studsents in schodis and universities, and mOe access {0
managemen! sxils as well as technical skills, as teamwork, time-
and resource-managemant is necessary for everyone above the
levet of junior technician.

MODSMODSMODSMODSMODSMODS

Phoney Phone {(November 1996)

1G1 appeared as & 7555. 1t should be the dual 7556, also
avallable from Magplin R s
Camplight (October 1996)
The comrect wire width for winding the custom transformer is
0.20 mm insulated coppsr wire. This information and some
exira part suggestions alzo appeared on page 20 ofthe
December issue of ET1.
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THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100w + 100W) MXF400 (200w + 200W)
MXF600 (300 + 300W) BXFS00 (450V + 450W)

ALL POWER RATINGS R.M.8. INTO 4 OHMS, BOTH CHANHELS DRIVEH
FEATURES: frindepesdent pener supplies with wo loroidsl ransfcrmars » Twin LED. Yu meters &
Lave! cornitrols & humingizd on/of! uwitch # XLA coanectsra & Standard F75mY Inputs * Open a3 shan cirtult
prool & Latest Mos-Fels for stress Iree pawer dalivery indo virtuaily sny iosd * High slew rats + Yary low
disiortion & Aluminlum cases % MXFS0Q & MXF200) fan cooled with D.C. lecdspeaker :nd l.'c-erm:j prolpotion.
1ISED THE WORLD OYER )N CLUBS, PUBS, CINEMAS, DISCOS ETC. . .

SIZES:- MXF203 W10 aM3¥:" {2U) D15~
MXFIO0 W18 xH5 " {3U)aD12™
MXFS00 W19 cHS " {JU)aDdt 37
MIF00 W13 sH5%" {3UxR143,™
PRICES:-MXF200 £175.00 MXF400 £233.85
MXFB800 £329.00 MXF900 £449.15
SPECULET CARREADEL [IZSIEACH

Adrsnced 3-Way Siereo Actire Cross-Over, houtad |5 3 187 o U cas. Each channsl hay theee b=vel controls:
base, mid § top. The removable ool fescia aliows eccess o the programmabis DIL twilehes o Edfust the
crocs-ovet frequency: Baos-Yikd ZS0Z0MBO0MT, Mid-Top 1.7VEXHz. all & 2445 per cclave, B215 vert o ehag

on exch bass channel. Nominal TTEmV inpulfeuipat Fully compatibie with OMP sz amplifier and modules.
Price £117.44 + £5.00 P&P

ECHO & SOUND EFFECTS %

STEREO DISCO MIXER wih 2 3 7 band
L. & R graphic sgualisers with bar graph
LED Yu mwdert.  MANY OUTSTANOING
FEATURES:- inckading Echo wlith repast &
pdtd control, DJ Mic with talk-over
Switch, § Channeis with indniduval fadars
plus etots fadz, Cue Hexdphone Monitce, B
Sound Effects. Usefui combimation cf the
fellowing imputas 3 tumtshies (m=2g}, 3
s, 5 Line for €O, Tazs, Video wic.

Price £144.98 + £5.00 P&P

SIZE: 492 x 240 x 120mm

Jein the Plere: rnukmnn! The low dpnamic mass (no veice ceal) ¢f a Plerw twealer produses an improyed
Eangiend responye with » lewe: diyorticn lavel than cedinary dynemic teesiare. As & rossovet Is not required
Bhess LU can be acded to axising soaaker systems of ap 1o 100 wais (more |l two zre pu! in ser2x. FREE
EXPLANATORY LEAFLETS ARE SUPRLIED WITH EACH TWEETER.
'\d\ TYPE ‘A’ (KEH1036A) 3° round with prolective wire-mzsh. dzal lor
| booksheil and mediym sited Hi-Fi apeakers_ Price £4.80 = S50p PAP.
TYPE *8' (KSN1005A) 3%” super horn tor general purposs speakers,

e A O meﬂg\ disco and P.A. systems etc. Price £5.99 - 50p PEP.
o TYPE'C* (KSH1016A) 2”35 wide dispersion hom for guality Hi-Fi sys-
. 5. tems and quality discos efc. Price £6.99 - 50p PAPR.
e a TYPE '0' (KSN1025A) 27'x6" wide disparsion horn. Upper frequency
N ~% response tetained exterding down lo mid-ranga (ZKHz). Sullable for high
e gl - quality Hi-Fi systems and uam:y discos. Price £9.99 ~ 50p PAP.
— :;\L TYPE'E' (KSN103BA} 3% homn tweeter with altractive silvzr finlsh trim.
= 5‘5_ Suitable for HIFI monifor systams ele. Price £5.69 ~ 50p PAP,
L \* )] LEVEL COHTROL Combines. on a recessed mounting plate, level conral
= ;.‘» 4 | and cablinetInput jack socksl B5185mm. Price £4,.10 + 50p PAP,

| e

Avam 1302 of qualy n:emmmeevgra. 1y tabeadvartage of the tatest
spaaker tehntiogy and encitsui= Sesigne. Bath madeis il shudio quality
127 a3t alumimium loudspedkars wets lactory fitted grilles. wids c:pemm
coestant directiity hofns, gatruded alaminium corner peotection and el
tall corners comphmentad with haavy duly black covenng. Tha eaclosures
are ftfed as standard witn o) Fats Jor ofional loudspesher stands

POVWER RATINGS GUOTED IH WATTS RMS FOR EACH CABIMET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20K Mz

thl1FC 12-100WATTS (100d8) PRICE £159.00 PER PAIR
{bLFC 12-200WATTS {100dB) PRICE €175.00 FER PAIR
SPECIALIST CARAER DEL €12 50 PER PAR
OPTIONAL STANDS PRICE PER PAIRC49.00
Dallvery £6.00 par pair

YHAEE SUPERB HICH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (753 =~ 75) Stsreo. 150W
Bricged Mano
250 WATTS (125 =% 125) Slarco, 250W
Brigged Mene
430 WATTS (200 = 200) Stereo, 403W
Bridged Mano =
ALL POWERS INTO 4 ORMS
Foalures:

» Stereo, bridgabie mond = Choiza of

high & tow leval inputs % L & R lavel

controfs & Remalr en-cff ® Speaker &
dhermalorolection

PRICES: 150W £45.00 -250W £69.00
400V £109.95 PAP €2.00 EACH

- RES. FREQ. 35Hz, FREQ, RESP. TO IKHr, SENS 55dB

'PROVEN TRANSHITTER DESIGNS INCLUDING GLASS FIBRE
' PRINTED CIRCUIT BOARD AND HIGH DUALITY COMPONENTS

FM WICRO TRANSHITTER T5-t04My, YARICLS TURED, COMPLETE WiTH

SUPPLIED READY BUILT-AND TESTED.

Thesz raodes now osior & worid-wide o Ssa et U ESS pariztmpaca § 8 ceaBlaSs price. Foor
models are avaiadla 1o k1t seeds of the profesiiangl uz-dh:ob, AR LS. Indusiry, Lebure. natroments] acd Fo-Fi
wis Whee companag prices, NOTE Pat ] modaly inck = £70kIM Some s supedy, integral heat sink, glass fitry P.C.A, ans
CIUed SFTUTS £3 POWEr 5 COmpItE Vo FLrEr. A MmO Mg open end skl clren® prool,

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 10D Mos-Fet Oulpul power 110 walls
R.24.5. into 4 ohms, requency respanse 1Hz - 100KHx
-3dB, Dampling Faclor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensilivity 500mv, 5.M.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 PAP

OMP/MF 200 Nlos-Fel Outpu! power 200 walis
R.M.S. into 4 ohms, lrequancy response THz - 100KH2
-3dB, Damping Factor >300, Slsw Rate S0V/uS.
T.H.D. typical 0.001%. Input Sensilivily 500mV, 5.N.A.
-110 d8. Size 300 x 155 x 100mm.

PRICE £64.35 + £4,00 P4P

OMP/MF 300 HMos-Fot Ouipul power 300 watts
R.M.S. inlo 4 ohms, Irequency responsa 1Hz - 1060KHz
-3dB, Damping Facler 300, Slew Rale §0V/uS,
T.H.D. lypical 0.001%, input Sensilivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/IF 450 Mos-Fet Qulput power 450 walls
R.K.S. Inlo 4 ohms, Irequency respanse 1Hz - 100KHz
-3dB, Damping Facltor >300, Slew Rale 75¥/uS§,
T.H.D. fypical 0.001%, Input Sensilivity 5¢0mV, S.1.R.
-1104dB, Fan Cooled, D.C. Loudspeaker Prolaction, 2
Sacond Anll-Thump Delay. Skze 385x 210 x 105mm.
PRICE £132.85 + £5.00 PAP

CMP/MF 1000 Mos-Fet Oulput power 1000 wabis
ALMLS. inlo 2 ohms, 725 walts R:M.S. nto 4 ohms,
lrequency response 1Hz . 100KHz -3dB, Damplng
Faclor >2300, Slew Rate 75Vju$§, T.H.D, typical
0.002%, tnput Sensitivity 500mV, 5.N.R. -110 dB, Fan
Cooled. O.C. Loudspeaker Prolection, 2 Second
‘Anli-Thump Delay. Size 422 x 300 x 125mm,

PRICE £259.00 ~ £12.00 PAP

MOTE WOS-FET MODULES ARE AVALLABLE [H TAQ VERSIONS:
STANDARD - IHPUT SENS 500mV, BAHD WIOTH 100Ky
-PEC (PROFESSIOMAL EQUIPHENT COMPATIOLE) - INPUY SENS
‘TTSmY, BRAND WIDTH 20KH:r. GRDER STANDARD OR PEC.

LARGE SELECTION DF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HKIQH
FREQUENCY BULLETS AND HORHS, LARGE (A4} S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also ava'llal;]e.

ALL EMINENCE UNITS 8 OHMS IMPEDANCE"

8”100 WATT R.M.5. MES- 100 GEM. PURPOSE, LEAD GUFTAR. EXCELLENT MID, DISCO.

RES. FREQ. 72H2, FREG. RESP. TO 4KHz, SENS 5748, 3 PRICE £32.71 - €200 F&F
107 100 WATT R.M.5. HE10-100 GUITAR, YOCAL. KEYBOARD, DISCO, EXCELLENT JAI0,

RES. FREQ. 71HZ FREQ. RESP. TO 7KHz, SENS57dB. PRICE £31.74 - (2.50P&P
10° 200 V/ATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCO, VOCAL. EXCELLE?N HIGH POWER MID.
AES. FREQ. E5H2. FREQ. RESP. TO 3.5KHz, SENS 53¢B. CE C42.47 - CL50R4P
12" 100 WATT R.M.5. HE12-100LE GEN. FURPOSE. LEAD GUTTAR, DISCO. STAGE MOHITOR.
RES.FREQ, 45Hz, FREQ. RESP. TO 6XHz, SENS 100d8. RICELI5.64 - £3.50P&P
127 100 WAYT AM.S. ME§2-100LT (TWIN COME) WIDE RESPOHSE P.A., VOCAL, STAGE
MONITCR. RES. FREQ 42H2. FREQ. RESP. TO 10KHT, SERS S£48. PRICEL36.67 - L1560 PAP
127 200 WATT R.W.S. ME12-200 GEW PURPOSE, GUITAR, DISCO, YOCAL, EXCELLENT JMID,

AES. FREQ. S8Hz, FREQ. RESP. TO 6KHz, SENS 5548, PRICEC46.71 ~ {1.50 PAP
12" 300 WATT R.M.S ME 12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FRED. 47H2 FREQ,. RESP.TO :KHz, SENS 10348 FRICECTO16 * {1.50 PAP
15° 200 WATT RM. 5. ME § 5.200 GEN. PURPOSE BASS. IRCLUDING BASS GUITAR,

RES. FREQ. 26Hz. FREQ. RESP. TO S5KHL SENS 93dB. PRIGE £30.72 = £4.00.PAF
157300 WATT R.MLE. WE15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.
RES. FREQ. 3¥Hx FREQ. RESP. TO 3KHE, SENS 103dB. PRICE £721.34+ £4.00 PAP

ALL EARBEMDER UNITS 8 OHMS (Exzest EBE-50 5 EB10-50 miich sre cusl (mpecance Gpped i 4 & 8 chen)
EASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

B° 50watt EBS-50 OUAL IMPEDENCE. TAPPED 4/8 OHM BASS, HI-FI, IN-CAR

RES. FREQ. 40z, FREQ. RESP. TO 7KHz SENS 3748. RICE £B.90 + €2.00 PP
107 SOWATT EB10-50 DUAL IIPEDENCE. TAPFED 418 OHM BASS, Ill-Fl,lN-C
HES. FREQ. 164z FREQ. RESP. T SKHz, SENS. 35dB. PRICE f.i.'l 85 = £2.50 PAP
10" 100WATT EB10-100 BASS. HI-FI. STUDIO.

PRICE £30.30 - £1.50 PAP

12" 10QWATT EB12-100 BASS, STUDIO, Hi-Fi, EXCELLENT DISCO.

RES.FREC. 28Hz, FREQ.RESP. TO 3 KHzr. SENS 83dA. FRICE £42.12 » CL B0 PAP

FULL RANGE TWIN COME, NIQH COMPLIANCE, ROLLED SURROUND

5%, GOWATT EBS-60TC (TWIN CONE) HLF], MULTI- ARRAY DISCO ETE.

RES. FREQ, 63Hz. FREQ, RESP, TO 20KHz, SENS 5248.

6%s° GOWATT EB8-60FC (TWIN CONE) HI.Fi, MULTI-nRRAY BISCO ETC.

HES. FREQ. 33Nz, FREQ. RESP. TO 20KHz. SENS 94d

8" 60\JATT EEB-80TC (TWiN COKE) HI-F, p.um-mau 0ISCO ETC.

RES. FAEQ. 40Hz2, FREO. RESP, TO 16X Hz, SENS B5d8.
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Nick Hampshire takes a look at how smart cards are develqpi’ng and examines
some of the problems facing this technology in the future.

f you open the Suriddy pagers, or one of the more in the holodraphic cards the valus was Stared as an optical
heavyweight dailies, you can almost guarantes 10 bar with a length equal to the number of units, as each unit
find an article about some new applfication for was used the bar was shortened by one unit length by fusing
smart cards, those credit card sized plastic cards 1he plastic at ihat point with a heater. In the smart card version,
containing an embedded integrated eircuit, They the PROM chip in the card had a fusible fink blown for each
are rapidly becoming another one of these technological unit used. Both card technologles performed the same
products that we alt accept as being a part of everyday lif@. function, both were used once and then disposed of, so wiy is
We use thermn to mzke phone calls, to access restricted the smart card replacing the holographic card in phone boxes
areas, to pay for goods-and services, to trave: on a bus ar across the UK? !
traln, and in the near future we will even be using them to. The answer is thai smart card techrology hds advanced to
prove ihat we are who we claim to be. Not bad for a concept a point wihere it can be used for much more-than simply
which, however obvious it may seam today, is only a fittie over paying for phone usage. They are no longer necessarly a
ten years old and encountered much scepticism in its early disposable ane-function item, but as a key part of ihe financial
days. It is one of those products which was conceived by system of the future.

several peopie In different parts of the world at around the )
same lime, in the early . 1980s. However, most of the pioneering  Smart card technology

work, including nearty alf the early commercial applications Thara are threg common fypes of smart card currently in use.
took place in France. The simplest is the presst stored value card such as phone

It was the adoption of smart card technology by French cards. These cards are simply thrown away when all the stored
Telecom as tihe basis of their phong card technology which value is.used up. Then there is the rechargeable siored value
gavé smart cards the initial boost. British Telecom opled for card, such as those usad as uiility

what they regarded as the more reliable; and
cheaper, holographic card
Aethnology which is only
just being obsolesced.
Otner users opted for the
magnstic stripe backed
card, ke the familiar

payment cards, where the card
can be reused by putting new
value mto it using 2 special
terminal, Finally there is the.
intefligent card, such as those
Being used in some advanced
glectronic purse systens, where

credit card. -a-microprocassor built into the
Both mag strip and- card Is used to give added

-smart card technologiss security and additional features.

were at that time also being There are two types of card

usad for appfications such
as access control, and of
coursa magnetic stripe
cards were widely used in
finance in tha form of credit

design, those with contacts
'and those without. The
.commonast typas of 3
smartcard simply consist of an
ic mounted in a credit card sized

cards and charge cards. Both British Telecom phone smartcard  PiECe Of plastic sheet with a set of gold plated
of the widely used phone card contacts in a fixed position on one side of the
technologies performed the same function. They stored a card. In most.such cards the ic is basically a ons-time

presat number relating to phone units which could be used? ‘programmable Read Only Memcory, which can either be pre-
this number was then decremented as the card was used. pregrammed to output a particular numeric value ar can have
When it reached zero the card was simply thrown away and a the stored value decremented by the card reader as is the

new one bought. case with phone cards. Simple rechargeable, or
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A Modex smart card

reprogrammable, cards cannot
use fusible fink-tyne rom technology, and
thus either contain some form of battery er
other charge storage device capable of
keeping the data in a ram chip for a reasonable
pericd, or in an eeprom. Such cards are
commonly used in access contro! sysiems o contain
additional dats about the authorised user and permitted
access areas. .
The intelligent cards may look no different, but they are infinitely
more sophisticated and the reason why there is a current
expiosion in applications for smart card technology. Intelligent
cards usually contain a fagt embedded microprocessor and
large memory capacity as well as some form of charge storage
to ensure continuing functioning of the processor over very
long periods. The embedded processor means that such cards
€an uss advanced encryption techniguss which allow them io
be used in financial applications, such as the new electronic
purse systems, that must be sscure against fraudulent use.
Tha smart cards of the future will be even more sophisticated.
in the high tech battls against fraud they will have sufficient
embedded inelligence to recognise the ovwneris retinal patiemn
or palm print. Within the next couple of years we will see the
development of smart cards containing several Mbytes of
memory and high speed 64bit RISC processors.

A London Transporl smart card reader

Contactless cards are favoured by The utiiities, in particular
‘the transport companies, since the card dees not need to
be inserted into the card reader, but only come ciose to it.
This is imporiant for two main reasans; firstly it allows the
card checking timg to be reduced to an absolute minimum,
very important when faced with largé numbers of commuters
eager (o gat home. Secondly, it is more refiable, since there is
no protlem with contact wear on the card reader due to
heavy usage.
Mitsubisht are 2 major designer of contactiess smartcards.
Those seen so far employ electromagnetic coupling to transfer
data between the card and a transceiver unit at up to
25.6kbps and at a distance f up to 80cms, and an updated
design is expected in 1997. The cards incorporate an 8-bit
micracontrolier with on-chip rom and ram, and have bgen
designed to form part of an integrated system with transceiver
units linked via a network to a host controller. Contactless
cards tend to be much thicker, since théy incorporaie a
transmittar and receiver with aerial cofl, in addition to a charge:
storege device. Most contactless cards are of the rechargeable
intelligent vanety; this is because the card's extra electronics
makes them too expensive to be disposable:

Smart card applications

The development of the smart phone card over ten years ago
demonstrated that the technolegy could be economically used
as a replacement for cash. Not only doss it demonstrate that
the technology could be used, but it also showed that there
was widespread public acceplance for the' idsa. The
development of the smart phene card also had the efiect oi
developing all the techniques for very low cost mass
production of such cards, togsther with the readér lechnology.
This in tum has led to on-going ressarch into smart cards,
ressarch which has rasuited in both the advanced card
technology now in use and the multitude of appiications which
we sce around us teday,

Rather than look at all the enormous number of different
applications for smart cards we will examine just threa types oi
appfication in some greater depth. These are: smart cards for
access control; smart cards as a ticketing system in public
transport; and
smart gards as
a méans of
transieming
cash between
individuals,
retailers, banks;
elc. These three
tynes of
application are
perhaps the
‘most important,
because they
will affect the
lives of all of ug
within the next
févy years.

Anyone vho'
‘works in a job
-whete there is
restricted
access {of
cértain areas,
for safety or
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security reasons, will be famiiar with the badge type systems Probably ihe biggast smart card ticketing scheme in Europe

which have bsen in use for many years. These credit-card is-about to be launched by London Transport. It will involve
sized plastic badges usually bear a photo of the individual, and contactless cards being issusd to all London Transport season
some text giving name, job titie, access authorisation etc. ticket holders. The cards will be read by temminals en every
These cards usually carry a mag stripe on the back which us underground station access gate, and on gyery bus. Al

used together with a PIN numbsr to gain access !0 restricied {erminals will be linkad 1o 2 central computer systems that will
areas by means of a card reader and keypad controlled door give the operators an instant picture of passenger movement
lock. across the city.

The smart card version is essentially exactly the same. The use.of Eman cards gives KT an incréased number of
except thal there is no mag stripe. Instead the card is a ticketing options in addition to the existing one day and season
contacliess smart card which can be read by the door lock travel cards. For example it will allow travellers to have pre-paid
system without the owner having to swips it through a readsr. cards v/hich will be decremented in valug as they are used, in
So, what is the advantage of the smari card system over the rmuch the same way as a phona card. The LT cards will be
mag stripe system? rechargeable and passengers will be able to recharge their

One advantage is that it is more robust, mag stripes are cards as required at terminals located in underground statians,
easily damaged, and the data can be destroyed by coming in. ‘a5 wall as local shops, post offices, etc. London Transport see
contact with a magnetic field. It is also easier 10 use bscause enormous advantages in such a smart card ticketing system,
there is no nead to physically swipe the card through the advantages which well cutweigh the enormous cost of
reader. However, perhaps the biggest advantage is the one implementing it.
that is least obvious 1o any user. A conizaciless smari card with The main advantage is that will allow them to Build up 2
a reasonablz sensitivity across a range of sevaral metres very detailed anzlysis of exactly how passengers use the public
cannot only be used 1o open doors, it can also be used to transport network, This data will allow them fo optimise
track the iocation of the person carrying the card. In fact, card schedufing to cater for the changing pattern of usage. Smart
readers can be placed anywhere toprovide virtually unlimited iara cards also have the advantage of reducing the need 10
security contral. handle large quantities of cash, something which will both

Smart card ticketing systems are basically ancther type of reduce the enammous expsnses involved. Smart cards will alst
access control system, and once 2gain basically replace the help reduce lickel fraud and tneft. Because the system will be
widely used mag stripe cards that are used for season lickets. able to track the paosition of any smart card carrying passenger
The public ransport operators, such as the railways, an ihe natwork, it will be possible 1o automatically notify the
undsrground, and bus companies s&2 smert cards as a ‘police of the llegal use of a card and have the fllegal user
replacement for the existing paper fickets which can offer the apprehended at the next stop. Also, because all records will be
operators greater flexibility and inforrnation feedback than is stored on the cantral control computer it will e possible to
‘otherwise possible. compenzate the owner for any iliegal use.

A Mondex sinarb card operated unlocking devica
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The electronic purse

it is the ability to securgly store monsiary value within a smart
card which has atiracted the most interest in the last few
years, and led to the development of whsat ars known as
‘electronic purse’ systems. The development of this technology
will according to many analysts revolutionise the way that
monzy is handled and will have an enomous impact on
individuals, businesses, and governments in the early part of
the next century.

The ‘electronic purse! system Is'based argund a smart card:
that has stored within it a digital value representing the amount
of money which has been put in the electronic purse. The card,
the size of a standard credit card, locks into a special
electronic wallet which makes it useless 10 anyons but the
owner. The wallet, which looks like a2 small calculztor with
keypad and display, is accessed by a security PIN code.

Probably the most advanced ‘electronic pursg' system in
the world is run by Mondex, a consortium of National
Westminster Bank, Midland Bank, British Telecom, plus 17
other banks, and now 51% owned by the Mastercard
international credit card consortium. A rival system is Visacash,
from Visa, the other main international credit card consortium.
This card, which was given a tes! launch at the Atlanta
Olympics this year, is expacted to e in oparation in Leads -and
a couple of other UK cities within the next year. Since the
middle of 1995 the Mandex system has been undergoing &
large scale public test in Swindon (population 190,000). In this.
trial over 12,000 pecple were issued with Mondex cards, and:
over 700 retailers supplied with terminals capable of taking
Mondex cards. In addition, the Mondex card can be used in
many Swindon telephone boxes and via bank ATM machines:

The test has proved very succassiul, with customers able to-

use the card for buying-everything from an evening paper from

a stresl news-vendor, 10 a drink in the local pub. The iest nas
Aow comeato an end, and Mondex are planning.a LK nzational
taunch of some time in the naxt six months.

The survey asscciated with the test nas shown that over
21% of the membar bank’s customers have taken up Mondsx,
this equates to a UK naticna! figure of 2.5million people. Tha
average user has been loading batween L25 and L30 into the
Mondex card, and-the majority of purchasas are for less than
L5, with fast food, newspapers, bus fares, corniectionery, and
¢ar parking tickets, beingihe most frequently purchasad items.
Supermarkats accounted for the largest value purchasss and
were the biggest users in terms of value, iollowed by
depariment stores and petrol stations.

According 1o the survey, cash was previously the preferred
payment methad for 98% of sales in a newsageant, with
Mondex card holders this has droppead to 32%, with 66%
using their cards as the preferred payment method.
Interestingly, 77% of users ielt that the Mondex card was safer
than cash, and 90% found it very sasy {o use. Tha great
-advantage of the Mondex system, unlike the competing

‘VisaCash system, is its complete anonymity. It has been
‘designed 10 be exactly like cash; the transactions are not
logged on some central computer, the card valus is Simply
incremented or decremented. Cash can bs loaded inte the
card from anoiher card, via the wallel, or from a bank ATM
maching, and even a phone box can be ussd to transfer cash
between individuals, and between an individual and the bark.

The ‘electronic purse’ technology is Seen by the major
‘banks of over 26 countries, including most FU member states,
as the key component in 2 long tarm goal to abolish ‘cash’.

“The abolition of cash Is seen by both banks and retailers as a
very imporiant goal. Handling cash is expensive, and in the UK
along is estimaied to add over £4.5billion par annum 1o overall
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busingss cosls. Currently about 0% of all transacticns in the
world are matie using cash. Mondex have set a goal of taking
aver 40% of thesa.

The credit card companies are also becoming invoived in
the use of smart cards which they see as a technology which
will allow ihem o beat card iraud as well 2s offering additions!
services. As part of the EMV and APACS projects both Visa
and Mastercard have devsloped smart card versions of their
credit cards. Siarting next year the banks involved will be
converting all credit cards and credit card terminals o use
sman cards as opposed to conventional mag sirips cards, a
process which they astimate will take between five and ten
years, with hybrid cards being used in the transition peariod.

Uniguely in the UK, debit cards are aiso bsing converled to
smart cards. This move is being paralleled by big retailers
rapidly expanding their loyally card schemes into thz financial
‘services sector, such as Tasco's Club Card scheme and
‘Sainsbury's recent acquisition of a banking ficence. As y&t
none of the big supermarket chains have come up with a
smart loyalty card, aithough Shsll have produced a multi
vendor smari loyalty card which may well be a pointer 1o the
future in this area.

Too many cards and not
enough standards

The rush to use smart card
techinology for a wide range of
different applications is good fromithe
standpoint of the technology
developers and suppfiers, but forthe
end user it spells chaos. This potential
chaos will arise from the lack of any
degree of standardisation apant from
the actual card size. Take a half dozeri
difierant smarnt cards and you will find
the coniacts positioned in slightly
different places, and the comact
layout slightly different.  »

In many ways this is probably a
deliberaie policy. Card issuers do ok,
for example, want users 1o try using a
Shell loyalty card in & BT phone box.
HowsVer, do we, the users, want 10
end up with a wallet or purss stufied
with assoried smart cards? The
troublg is that too many incompatiole
smart cards could end up destroying
the potential offered by smart card
technology, particularly as a means of
glectronic cash payment. If they are (o
replace old fashioned maney ss the
preferred means of paying for low
cost items then they need to be
universally acceptable, just as
conventional cash is within a specified
couniry’s borders,

For the technalogy io be of any valug;
the user of, say, a Mondex elscirenic
purse card needs 10 be able to use i
in the same terminals as a VisaCash
card, or usg it in a 5T phone box, or
even use it to pay ior a licket on
Lendon Transport, Otherwise we end
up with the same infuriating situation
that exisis with eredit cards - 10 be sure of being abls io pay
for samething wharever you.are you heed to carry a card from
all three big card groups, Maslercard, Visa, and American
Express. If you do not then the odds are that you wili be

greateg With *| am sorry but wa do noi iake that card’,

Thig page shows two.types of Mondex keyfob smartcard feader
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A Mondex telephone terminal

The fact that all the main credit card groups are independentty
developing smart card based electronic cash technology
means lhat we can lcok iorward to a perpstuation ofthe
existing credit card system. Retailers will ke forced to have two
or three lerminals, one for each type of smart card, in addition
to terminals for their own loyalty cards. It is difficult to see a
streat newspaper vendor investing in the means of accepting
payment from two or three different electronic purse systems,
and if someone fike that does not accepi all the competing
cards then electronic cash will not be a reality. Some sort of
standardisalion will probably evolve over time but only after
SOme very expensive “terminal wars' have been fought by the
main electronic purse providers.

The spectre of Big Brother?

Like a great deal of information technology the smart card has
‘he potential to be exiremely beneficial to society in general,
‘but at the same time could also be perverted to the detriment
of both individuals and society as a whole. Smart card
‘technology gives both governments and big companies the
ability to pry into our everyday [ives, to check what we buy in
the shops. to see where we go, 10 know exactly what we
spend our money on, what papers we buy, what meals we eat,
what films we ses.

The spectre of Big Brother can easily be conjured up by the
‘mproper use of smart cards. However, we must accept that
‘gathering dala on customers is now a key element in both
‘marketing and management. Such data allows companies fo
“aitar their services to the needs of the customier, whils at the
Same lime maximising profitebiiity. Indesd such data is rapidly

‘becoming the most important asset of many companies, and it

‘is thus hardly surprising that they are prepared to invest heavily
in any technology which will increase the value of that asset.
Smart cards fall into this category, since they will allow the
information gathered on each customer to be drawn from a
‘much wider area. Although it is important that as a socisty we
carefully look at how new technologies such as smart cards
-are both applied and used, so as to prevent any usage which
will have a negative impact on us as individuals and the
community in general, it is also important that we look at the
positive side. While smart cards may make gatharing data

easier, they could also te used
10 give back to the individusl
control over the data refafing 10
that individual.

Smart cards could in the
future be used, for example, to
store-an individual’s complete
medical records, data which
could only be accessed via
some form of sscurty
1echnique such as retinal
'scanning. A use of the
technology which would be far
preierable lo storing.all such
data on a centralisec compuier
systern that could potentially
be accessed by any inquisiive
individual

.The future for smart
" cards
All around-the world there are now groups of enginesrs
developing the smart card technologies of tomormow. They are
working at building more and more intelligence into a card as
well as increasing the memory capacity oi cards. Indeed it is
prebably fair to assume that by the end of the century we will
sea smart cards that have a pracessing power equal to thai of
a mid range PC of today, and come complete with a megabyte
or twa of memory. [
One of the principle security related aims for all this extra
processing power is to-aliow smart cards to both camy and
analyse biomelric data. This means being able 1o recognise
voice commands, palm prints, or retinal patterns, in addition to
a convantional signature. The extra memory capacity will also
be used to allow smart cards to act as personal information
storage ystems, containing pserhaps, the owner's complete
medical records.
However, as smari-cards become mor intelligent so the
concept of a smart card as a credit card sized piece of plastic
may start to give way 1o the increasingly talked about concept
of the "wearable computer' ~ rather than carmying a smart card
in a wallet or purse it may become something we wear, fke a
walch, and In the light of recant IBM resgarch we will then
communicate with each other via subcutangous signals
transierred by a handshake.

‘A Mitsiibishi-contactiess Melcard
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Are smart cards really secure?

The smart card, a credit card sized plastic card which
oonlains electronic circuitry capable of storing several
kilobytes of data, are increasingly being viewed by banks and
other financial institutions as the solution to eredit card fraud,
They also see sman cards as a means of generating new
forms of revenue from applications such as electronic cash.

Smart cards are viewed as being immune to fraud. This is
‘because the large memary capacity plus the incorparation of
a small processor in the card's circuitry means that it can
have an unique identity, an individual and !otally unique
glectronic signature. Unfortunately, however, recant ressarch
al France Telecom, a world leader in smart card
development, has shown that this may nol necassarily be
irue. :

The common card specification drawn up by the major
credit card companies and known as FMV usss ths RSA.
encryplion algorithm. This algorithm relies on two keys
consisting of 155 digit numbsrs, cre public, and the other
hidden in the-card’s memory. These keys are used to
generate another number which is then usad to cods and
decode the dala stored on the card. The fiaw lies in the fact
hat in order to either create or verify such an sléctronic
signature requires z lot aof procassing, and thus a long time.

According to security experis it takes about 30 ssconds-
for the card’s RSA keys 1o be generated, this is deemad oo
long for both everyday use and card manufacture: In both
cases betwean 1 and 2 seconds is the target. The result of
this time problem is that card manuiacturers ars considering
replacing the unigue signature with one of 10.000 preset

signatures. This will of course mean that no card will be
uniqus, indesd, there could be thousands of identical cards
in circulation, a sftuation whigh lays smart cards wide open to
fraudulent use.

However good-the éhcryplion techniques may b, yeét
further questions about smart card sécurity have been raised
by a greup working at the University of Cambridge. Using a
varigty of different techniques 1hase researchers claim to have
broken tiie security of every smart card they have sean, &
claim which Is causing some serious redesign work {6 be.
done by smart card develenars across the world.

The research group, led by Dr Ross Anderson, a ledturst
al ihe univerzity's computer laboratory and an experi on
computer sacurity, weré able 1o panstrate evan ihe most
secure chips and have shown how fraud could be commitied
on an industrial scale. In a paper recently published on the
Internat the group have oullined the techniquas for cracking
one of the most widely used microprocessar chips, the Dallas
Semiconductor's 5002, a davice which is usad In about
tmilion POS terminals. ’

The manuiaclurers of equipment incorporating the Dallas.
Ssmiconductror device, as well as Dallas themissives, are.
now working on measures to ovarcoms the weakness
idenvified by Dr Anderson. However, what Dr Andérson's
team have shown is that any security technigue can be
broken, and that the developars of secure smart ¢ard
systems will have 1o continually develop new and bettef
sscurity iechniques if they are 10 stay one step ahead of the
fraudsters.
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THE SYNC SEPARATOR

In the first part of his new series, Robin Abbott introduces: video signals and
constructs a sync separator module that can be incorporated into other circuits,
for example a multi-function fader-wiper. -

n recent years, with Ine increasing affordabiity of
camcorders and other video sources, the
operation and construction of alectronic projects:
involving video signals has been of greater interest
10 electronics constructors.

Virtually all videop recorders, camcordars and increasingly
computer systems and video games are equipped with
campaosite video outputs, and somelimes input connactors. In
1nis series we shall lock ai the aperation oi the composite
video signal and how i rdy be manipulated. We will Icok at
some techiniques for manipulating the signal. some typical
video building blocks. and how to construct faders, wipers,
mixers, and test equigment.

The composite video signal

The composite video signal is so named because it 's a singls
analogue signal which comtains the brightness (known as
luminosity), colour, and synchronisation information necessary
to display a complete colour picture. On a TV broadcast it also
contains teletext signals, which are nol normally visible. It is
somgtimes described as a baseband video §ignal. The signal
has a bandwidth of approximately 4MHz for black and white
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Figure 1: frame di$played or-CAT
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(monochrame), and approximately 6MHz for colour. The signal
has a DC content which, as we will ses, can cause us some
problems.

A irame is a complete piciure displayed on a monitor or a
television receiver. In‘this series we will look anly at standard
TV framss in the UK video system (although foreign sysiems
are similar, bul with diftering details such &s number of lings,
frame rate. and msthod of colour encoding). A complete frame-
is included in the composite video signal once in svery 40
milissconds, resulting in 25 framas (or cycles) per second. i
we were 10 view & TV picture at this frame rate. however it
wauld flicker unpleasantly. To overcome this problem the
picture frams is split inio two halvss, and one half is sent every
20ms to result in a 50Hz display rate.

The two frame halves are spiit such that ane haf displays
odd lines of the frame, and one the aven lings of the frame.
The persistence of the cathcde ray tube (CRT)is such that the
two halves appear to coms togethier to make a single frame at
the 50Hz rate. A frame hali is rejerred lo as a fisld:

The frame is made ug of 625 lines, and each field includes
312.5 lines. Figure 1 shows the composition of a single frame
on a CRT. Each line takes 64us.

Ths composite video signal must include information to

'signal to the monitor the start of each line, the start of each

fieid, and whether = field forms the odd or even hali of ihe
frame. These signals are the synchronising (or sync) signals.
The lowast level of ihe signal defines the black signal, and &
signal leve! betow the black level can be usad to define the
start of each ling, and the start of each figld. The Isvel of the
signai drogs to -0.3V to indicate svrc informiation, We will
cengider the black level to ba OV (in practice as we shall ses
this is usually not the case, although in the designs that iollow
the video signal is adjusted to ensure this). Figure 2 shows two
complete lines of video informiation.

Note that the signal drops to the black level (OV) at the and
of each line for 1us. This is called ihe front porch. it then drops
to -0.3V far a pericd of 4us to allow the moniter circuits lo
return the elactron beam to the start of the next line, Theié
then follows & period when the signal is at the black level,
defining black jor the following line ior the receiver. This period
(called the back porch) lasts for 7us, and then the fling
information starts. During the back borch, for a 2us period 2
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purst oi the colour subcamier is sent, which is used to lock the
internal oscillator of the monitor ta the colour signal and to
allow tha colpur signals to be demodulated.

Thus the 64us ling time coniaing video information, and:
then 12us to define the end of ling, the tlack lavel, and to send:
the colour synchronising signal. This 12us period is described
as the line blanking interval - no informiation is displayed on ihs
scraen during this period.

The video information is carried as a simple brightness (or
luminasily) signal, with colour modulated onto this basie signal.
The luminosity signal varies from OV (which is black), to 0.7V
which represents white, with shades of grey in between. The
electron bsam in the receiver sweeps from the left hand side of

the CRT to the right, so the information sent immedately after
the back porch is the information on the left oi the screen. I
you have an oscilloscope and & camcorder it is possibie (o est
this, and careful adjustmernt of the tagger level can allow a
reasonable display of z line. Point the camcorder al a piece of
white paper and place a black card hall way across the lens.
The difference in the signal should be clearly visible.

Colour information is sent as a subcarmier at 4.33MHz. The
composition and use of the colour signal is beyond the scopa
of this first articlz, but it is imporiant to note 18 presence, and
in particular it is vary important to maimain the amplitude and
phase of the colour burst during the back porch to ensure &
stable colour picture.

@
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Frame synchronisation

Frame synchronisation is complex. A full understanding of
frame synchronisation is not essential to experiment with video,
tut an explanation is presented here for completenass. Figure
3 shows the end of a frame. For a pariod of 25 lines thz figld
information is blanked to allow the monitor to return ike
electron beam to the iop of the CRT. During the latter part of
this period (when there is no oppaortunity for the monitor to
display any information).the TV transmission authorities
superimpose teletext data on the.signal during the line.

Al the end of each field a fild sync pulse is sent which lasts
2.3 lines (180us). As for the line synchronisation signals this
pulse is at a lovel of -0.3V. However the monitor must silll
detect the start of each line during this period lo start the finas
correctly when Lhe field sync pulse is complate. For this reason
the figld sync pulse is temporarily removed jusi baiore the line
sync pulse so thal the signat level is OV instead of -0.3V just
preceding the line sync pulse. This means that the faling edge
of the sync pulse is In the same place as before, and that there
I8 what looks like an inverted line sync pulse before the line
sync penod. Monitors and TVs operate on the faling edge of
the puise, so that they conlinue to deteci line pulses correctiy.

TVs and monitors usually génsrate the timing signals for
lines using analogue circuitry. Cne fiefd ends haif way thraugh a
line, while the other figld ends at the normal end of a line. Thus:
ihe field syne puise arrivas in one field clossr to the lasi line

Sync puise‘than in the oiher. The anzlogue circuitry for the
frame sync dstsction is upset by this disparity, so “gqualising
pulses” are included In the linés beiore, during and aiter the

frame sync pulse. These pulses seni halfway through szach line,

they ensurs that prior 1o the figld blanking interval there are the
same number ¢of ransiticns below the black level, and cormect
the frame sync problam. It is necessary 1o be aware of these

‘signals when counting lines as some line sync detectors will

trigger on the equalising puises as well as line sync pulses.
Driving a composite video signal is straightiorward. Virtually
all devicas with a composite video signal input terminate it with
a 75ohm resistor, 80 any device driving a video input should
provide an cutput of double amplitude with a 75chm resistor in

‘sarizs with the output. Simitariy inputs should be iemminated

with & 75 ohm resistor {unless they are inténded io be used in
paraliel with other devices).

Video signals are quite frequently provided on phono
sockets, and phono leads can be ussed {0 conréct devices
together. Most recent equipment also includas & SCART
socksl. This typs of socket is multi-function and amengst other
signals carries composite video signal Inputs and outputs, as
well as sterec and moro audio information. Al the projecis that
we will lock at can make use of the SCART socket or ghono
sockets. The iatest high band video squipmant {Hi-8 and
SVHS) provides output on an S-Vitso connector. These are
described below.
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Figure 8a: waveforms from difiérent. parts of the Sync

separator circuit
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The sync separator

In this article we shall look at the design and construction of 5
general purpose video bufier, sync separator and regensrator.
This is an essential building block of any project which Is to
modify the composite vidso signal. The syric separator
provides the following functions:

Input bufier for two video signals.

DXC restoration for each signal (sse below).

Voltage controlied mixer to contsol gain of each channel and:
mix the channels o a common cutput channel. This provides
fading or mixing.

Qutput buffer.

Synchronisation signal detection.

Line and frame valid signals which may e used to contrg)
mixing and wiping - however we manipulate the video signal
we must ensure that the line and frame sync pulses ars
maintained because any operation which affected these sync
signals would destroy the ability of 2 monitor to display the
frames, and this function is provided on this board.

Fast switch'to restore original sync signals.

We shall also look at how lhe circuit may be used at the heart
of a falriy sophisticated multi function fader/wiper. In the next
ariicie we shall extend this to a full video mixerffadsr/viper
which is digitally controlled and, apar from keyboard
operaiion, may be controlled over a serial link from a PC or
other computer to provide pre-programmed sfiscts;

The circuit

Fortunaiely many useful video funciions have been provided.in
integrated form. 17 this project we will be using the ELANTEG
senes of video buifers and coniro! blocks.

Figure 4 shows the circuit diagram of the sync separator
and regenerator. IC1a and IC1b provide unity gain buffering for
the input signals. These are wide band op-amps which have a
unity gain bandwidth which extends into tens of megahertz.
The inputs are terminated with 75chm resistors. If there is no
signal on the B input ihen fading and wiping to channel B wil
jfade and wips 1o black.

From Ihe output of ICTb (which is-the buffered output from
‘¢hannel A), the sync circuit determines the ling and frame
synchronisation signals. This is achieved by IC3. This universal
sync separator chip derives 4 output signals which are logle
compatible. The burst signal goss low during the colour burst
on each line. The vert signal goes low dunng the vertical sync
period, and is generated on the first serration during the
vertical sync period. The ODD output is high during o&d ficids
and low in even fisids. Tha composite sync cutput reproduces
all the video inpwn pulses.

Monostables

IC6 and IG7 are monostables ysed to derive useful signals for
the rest of the circuit. iC6a is driven by the rising edge of the
burst signal. It is timed to producs a pulse of about 4us which
i$ aclive during the penod of the back porch following the
colour burst. This is used in DC restoration (se2 below). The
faling =dge of this pulse definss ths beginning of the fine. IC8b
is triggered by the falling edge of IC8b and is set 1o produce a
pulse of about 50us which is the same length as the data in
the ling. Thus the output of ICBb is a signal which is high
during the line data, and low for the entire lins blanking pericd.
This is used to swilch the Input signal direcily io the cutput
signal during line sync data.

In similar fashion IC7 provides a signal which is high ior the
entire period of the field when there is no synchronisation data
in the input signal. This is used to switch the input signal
directly to the output signal during field syne data.

Figure 5 shows the timing of signals arcund this circuit.

C19 and C20 provide ac coupling from the input buffers
into the next stage. Here wa find the DC restoration aircuit. The
biggest problem with fading a vidso signal is that the average
DG value of the composile video signal varies with the
brightnass of the signal. A white field will produce a vidao
signal which has a DC leve! which is saveral hundred millivotts
above the DC level of a black field. The resutt of this is that the
black lave! varies with the type oi picturs being displayed. Any
attemnt lo fade or wips this signal to black (or white) will result
in a blank figid which will vary in shade of grey depending on
thie signal which is.being iaded. To overcome this it is

Figure 5b: waveforms from difierent parts of the sync
separator circuit

821 22 623— (=1] 235

COMPOSITE $VRG iyeuT
L= 1'UKE PERICD = E4uS

VERT SYNC SIGNAL 10A3;PLA4
FRAME START DELAY ICH13
FRAME DATA VALIG IG5, LA

COC FIELD QUTPUT ICa7, fLas

SYALC SiGHAL CONGIDENT Vvl
15t SERRATIONSYNG TR ECUALISATION)
INFRAME SYNC PULSE

ELECTRONICS TO

DAY INTERNATIONAL

26



‘-.

E
_l | , l‘ll [
I.: ltqlT N )

r-':m'lL'."l“H VHAT L LT'S"'!

Taking out'a magazine subscription eould well be the best rescliitiofi yoli make -

and this one will last for months!
You.can choose to sibscribe to any of our 3 leading electronic's titles and save up to
£13.00 ‘The choice is made even easier as all subscriptions are the same price; eittier
£25 or £50 depending on the number of issues you want.

IT COULDN’T BE EASIER
1. Simgly decide how muchi veu would like toispend=£95 er £50 (varseas rates showil belaw) andithen
Hek the magazine(s) that you-wish te subscribe 6. The Jonger you'subseribe the more §¥ou save:
2. Fillinthe “oupoen wilh 8lll your defails and send with vaur paymenl o the address below:

Choose which magazine you-viant and
simply:tick the appropriate box.

Any magazine

£50

QOverseas rates
€60 Europe & Eire
'£66 Sterling O/Sess

Any -magazine

£25

_ Overseas rales
£30.00 Europe & Eire
£33.00 Steriing O/Seas

U.S. §56.00 e - : - e e U.S.5112.00
S/C 0208 D i o S/C 0209
SAVE
#5 Issues save® 29 |ssues save*
ETI Q 12 £3.20 g £ £’ > ETI O 24 £6.40
HRT 0 13 £2.30 d § HRT a4 26 £4.60
2 18 .£13.00

ARCHIMEDES OO & £6.50 1 Y ARCHIMEDES
Order Today!
*All savings are bas=d upon purchasing the sdme Aumber of copESHEm your nevsdgents.

(@Y CRIER HOTLINE: DiaoA - FEEERTH

LK IM 1)
d Please commence my subscription(s) from the next available issue.

If renewing/extending please quote subscription number: ...... 1 BT e

llenclose my chegque/P.O: for ... r‘nadé.payable to Néxus Special Interests; Lid or please debit my Access/Visa Q
DDDD DDDD D!_——[ I—EIDD (13, A 1 - AT OO, B, WAL Sy =2 J03] AR — J——
Name: (Mi/Mrs/Miss) Initial ....... T T E I ot Ty, My oo R e ST [ O A S Rl L e
Addréss: ool T U o e e T o ) TR Tt R e S = Y e s sl N
PORICOT s . pimwnrmre, PR e e e phon s N U Mbe E e & 2 i . oo assa B R A it s I8 e e P

.Photoeopies of this pagz are scceptabla. Not to be used in conjuncicn with any other off=r. This offer is open to all readers until 30/04/97.

Please post this coupon to: Nexus Subscriptions Dept., Tower House, Sovereign Park, Lathkill Street, Market Harborough, Leics. LE16 9EF.
Dasa Frotaction: Occasionaiy we may make names and addressas avalabla 1o carefully vebed compzniss wha sell sanvices by mall order thaiwe befsve may be of intaresto ot maders. i you
would peefer o0t 10 receive cuch maEngs please tick this box B



necessary to bring the DC value of the black level
back to a fixed lavel, in this case we choose
ground so that-an unused input appears as black.

DC restoration is traditionally accomplished
using a diode clamp, however this doss not
guarantee rastoration to ground. during the back
porch {recall that the back porch defines the black
tevel). The post burst pulse from IC6 is used to

define this period and an analogue switch is used
to short the signal to ground. R16 and R17 serve
fo pull up the signal during the period when the
signal is not being clampsed, and serve to make the
black “blacker” which gives a betier fade or wipe.

integrated fader/mixer

[C2 is an integrated 2-channel iader/mixer IC. if has
Fwo inputs, A and B, and a gain control which
definas the gain on each channel. The gain control
should vary from -0Q.5V to +0.5V, When itis at the
lowest voltage then channe! B has full gain, and
channel A has zero gain. When at the highast
voliage then channe! B has zero gain, and channel
A has full galn. Thus the gain input may be used To
fade the signal between channels, or when there is
only one channel, to fade {c black. Please nole that
ths input impedance of the gain contro! is very lowr
within IC2 {about 5K), and therefore should alwvays
be driven from a buffer.

IC2 also has an output amplifier, this is set to
have a gain of +2 by R3,R4, B5 and R6 so thatthe
output signal leve! (which is driven by a 75 ohiii
resisior) is at the rightlevel when it is terminated
comectiy.

IC2 also has Two inpuls whichitorce the géin 1o
full gain on dne channe!l and zero gain on the other.
“These are the force A and force B inputs. These

i
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Figure G:-the component tayput l
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inputs are used to fcrce the cutput te channs! A

during syne periods by tha line data valid and frame data valid
signals. Whenever these signals are low (during sync petiods]
channgl A is forced 1o full gain, S0 that Sync signals are passed
direcily through without modification.

To achieve wiping functions, channel A is turned off and full
gain is given to channel B. This i§ achieved by IC8. Whenever
the Select B input (pin 10 of IC8) is grounded then channel B is
placed io full gain, and with no input signal to channel B, the
output of the circuit will be at the black level. However IC8 also
ensures that during sync periods the oulput of the circuit is
forced back to channel A.

r

j Figure 7: simple power supply circuft
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There is a 16 way control connector proyided.on the board.
This provides the iollowing signals:
Burst, vertical, odd and composite syn¢ outouts fromJG3.
Line data valid from IC6.
Flald data valid from ICB.
Input to force the output 16 take its input from input A or input
B directly.
The dain input to fade bebwsan channels A and B.
Power supplies at -5V and +5V at about 50mA drive capacity.

Construction and setting up

A PCB has been designed lor this project. However, layout is
not &ritical as most of the signals are at a high lsvel and low
fmpadance, and stripboard techniques could ba used for the
construction of this circuit. Close decoupling of the power
supplies 1o the video chips IC1 and IC2 is vary important
whatever technique is used for construction. Figure 6 shows
tha component layout for the board.

Fit the 11 wire links first - some of these run under other
componsnts, $6-$tripped hook up wire is recommended. Next
in order, fit tha ic sockets, the resistors, the capacitors (watch
ior polarity here), and the remaining components. The board
mounted phchno sockets are sold by Maplin, other phono
sotkeis may require a'difierent board layout. Do not fit the ics
info their sockets yat.

The board requires a pawer supply at +/- 8V, Figure 8
shows &suitable circuit. To sat the board up, connect the
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power supply and check the power supply pins of the IG
spckets which should be at +/-5V as shown on the circuit
diagram. Pawer down, insert the IC into their sockets, and
power up again. Connect a compasite viden signal to PL2 {the
Ainput), and monitor ithe output from PL3. The output can be
connected direcily into a TV set via a phono or SCART socket,
or through a video recorder or modulator. At this point the
display will be at half brighitnsss, and will probably be rolling.

If you have a dual trace oscilloscope, triggar it from IC5 pin
7, connect channel 1 to the input or one.end of R2, and
channel 2 to pin 13 of IC6. Finally sel the trigger delay to
examine a line about 5ms into the fisld. Now adjust VR1 so
ihat the output on pin 13 ends just beiore the line data, connect
channsl 2 on pin 5 of ICB, and adjust VR2 so that the signal
ends just before the front porch. Now increase the timebase
and monitor the outputs of IC7 to adjust VR3 and VR<.

If you do not have an oscillescope then connect pin 10 of
ICS to +5v {connect 10 one end of R9 - make sure it is the
signal end ). Now the display on the monitor should be biank,
although' the picture may show around the edges. Adjust VR1
to bring the piclure onio ths Isft of the display slowtly, back off
untll the piciure disappears and is stable. Now adjust VR2 so
that the piciure just disapgears on the right hand sidzs. In
similar fashion use VR3 to adjust the icp of the picture,
followed by VR4 to make the entire screen black, and stable.

Using the sync board for a multi-function
fader/wiper

In this section we will look briefly at a simple application of the
syne circuit. With just two further ics and a handiul of other
components we ¢an make a fadsriwiper with the following
functions:

Fade picture out

Wipa picture to left or right of screan

Wipe picture to top or bottom of scresn

Direct switch of picture to black

Fade, svitch or wipe (effects 1-4) to black, white orany shats
of grey

Any of these functions may be combined, ior exampls the
picture can be wiped off 10 any corner of the screen by
combining the two wipe eflects..

in addition any of the iade or wipe functions can fade or
wipe to the picture on input B. Note that this input must be
synchronised with the input on Input A. Typically this may s
tha output of a character or caption generator, although these
deviges often include their own wiper/fader functions.

Figure 8 shows the extra components nesded to mzke the
fader/wiper. This circuit can be constructed on strip board. Do
not fit PL4 on the sync board, simply wire the circuits of figure:
8 directly to the holes for PL4. As much or &s littte of this
¢ircuit can be constructed depending which functions are
required. The potentiomeler controls in this circuit should be
slide devices.

Fade input A

Figure 8a shows the circuit for the variable gain control which
can be used to fade the video input to biack, white or any
shade belween. The potentiometer and resistors are chosen to
provide a voltage from -0.6V to +0.6V 10 control the gain input
of 1C2. The unity galn buffer matches the to the low input
Impedance of the gain input of IC2.

The SCART socket

The SCART socket (also known as a Peritel socket), is now
widely supported on video equipment, particularly in Europe.
The diagram shows the layout looking down into the socket.
The socket is narmally 21-pin, although the final pin is
usually formed from the body of the connector which forms
a salety ground. All the projects in this series can be
interfaced via a SCART connector, although for conveniance
they are all shown with phono sockets.

Tha pincut depends on the speacific functions
implemeanted, however certain pins such as audio and
composite video are present in all implementations. For any
project in this series with most videos and TV sais pins |
1,2,3,4 and 8 will provide audio in and out, and pins 17,19,
and 20 will provide video input and output.

Tne table below shows the SCART pinouts, nate that
where a pin is not designated as input or output {eg Blug) |
then it is usually an cutput on one device, and an input on
another. Where a pin has more than one function dependant
‘on furction then these are shown in the description column,
The most common function is shown-first in each case

SCART connector pinout

Pin  Signal level Impedances Description

1 0.5V less than 1K Audio mono out
Audio right out

2 0.5v more than 10K Audio mono in
Audio right in

3 05V less than 1K, Audio mono out
Audio left out

4 oV 'moreihan 10K Audio ground

) ov Blue ground

6 0.5V ‘mare than 10K Audio mone in
Audio left In

7 o 758 Blue n/oul

8  Digital Function select
HD status infout

g Ground' Green ground

10 Digital Data {2)

11 07V 75R Green infout

12 Digital Data {1)
HOD vsync infout

13 ov Red ground

14 Qv Data groun

15 0.7V 75R Red infout
Chrominance video infout

16 Digital ‘RGB Controt
{High=RGB
Low=Camposite)

: HD hsync in/out

17 oV’ Video ground

18 0OV RGB control ground

19V 75R Composite video out

20 1V 78R Composite video in
Luminance video infout

21 ov Safety ground

ORERBRENENCNERERENIE R
EBEHEEMMEHEME

Figure 8:the SCART socket
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The S-Video Connector

This type of connsctor is a 4 pin mini DIN plug. The
composite video signal comprises the brghtness signat
(luminance) with the colour signals (chrominance) modulated
on a 4.33 MHz sub carrier. Tha operation of modulating the
colour signal onto the composite video signal, and then
demodulating introduces noise. In addition to this high
frequency variations in the brightness signal can creats ialse
colour signals (the efiect can commonly be ssen on small
checked jackets on TV pictures).

To carry high quality video signals such as those recorded
on hi-band camcorders the S videc connector is used. On
this type oi connector the Y signal contains the brightness
information with no colour burst, and no colour information.
e C signal comains the colour information. This also allows

the Y signal to have a higher bandwidth than in'a composite
video signal, and more detall is available. It is notable that the
eye can detect datall in the brightness domaln with greater
detail than colour, therefore increasing bandwidth of the Y
signa! only give the llusicn of averall increase in handvidin.

The pinout of the S-Video connector:

Pin Function

1 Luminance Ground
2 Chrominance Ground
3 Luminance (Y)

4 Chrormminance (C)

'Figure 10: the Video connecior

Fade/wipe shade control

Figure Bb shows a simple contmol to forca the wips or fade
shade to any brightness between black and white. The
poientiomster and rasistor are chosen t0 produce a luminosity
voltage between DV and +0.7V which is buffered by the op-
amp. As the B input is AC coupled this DC voltage cannot be
directly used into input B, but must be conngtied to a point
where DC restoration has been used, in this case the junction
of R17 and IC2/1. Note that ii iading or wiping to input B is to
be used, then this circuit cannot be used.

An interesting efiect is to set the fade control to half, and
the shade to white, this gives the-effect of pearing through fog
afthough the ussiulness of this function may be questioned.

Sideways wipe

Figure 8c is a sideways wiper. This operates by using a
monostable triggered from the rising edge of the line data valid
signal 10 produce a pulse which switches aff the video signal
during the line. The period of the monostable is controlled by
the potentiometer, and the cutput of the monostablc drives the
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ioree B input of the sync board. By using either the true or noticed, but i it is thought to b2 a problem then the output
Inverted outpul the wipe can be forced from the left orthe right  should be retimed by a flip flop (eg HC74) triggered by the line

of the screen. data valid signal 1o ensure that switching onty occurs at the
Note that the functions of figure 8¢, 8d and 82 all drive ths beginning oi a line. The full {unction digitally controlled mixer to
force B input o switch ihe video signal. To echieve this a be presenied in the next article uses ihis technigue.
simple diede OR cireuit is ussd.
Video on/off
Up/down wipe ’ This simple switch function provides a direct on/off contral fof
Figure 8d is the up/down wiper control which opearates inthe the video.
sama way as Figure Bc, however it operates from the fisld data
valid signal, and has a tms constant which is much longer Next month
than ihe sideways wiper of frame length. Note that the on/off In the naxt article we will look at using the sync board in a full

signal mav cccur during a fine, and therefore the vertical fader function digitally contralled fader/wipsr which can te controlled
may switch during a line causing a partial line 1o be displayed from a PC, or-from a keypag.

at the boundary of the wiped arsa. This is very unlikely to be s
Resistors All 1% 0.25 watt Semiconductors
IC1 EL2244
R1,2,7 75R ’
4 Ic2 EL4095
R34,5,6 1K :
. = IC3 ‘EL4581 v
-R8,9,1010K. = . 3
f IC4 78L05 t
R12 56K 5 ;
R14 39K - IC5 79L05
: IC6,7 74HC123
R15 680K 3 ]
L IC8 74HCO0D
RisA7 330K ico 74HC4086
VR1,2,34 22K horizonta| preset j ;
Capacitors Miscellaneous
= T PL1,2,3 PCB mounted phono sockets
C1,8-16,14-16,18-20 '0.1uF disc ceramic :
: X PL4 16 way 0.1in IDC-header
c24 1nF disc ceramic

Veropins, 2 x DIL 8 pin ic sockets, 3 x DIL 4 piniicsockets, 2
x DIL 16 pin ic sockets

All parts are available from:Maplin and other regulat
suppliers. E

C3,5 1uF 10V radial electro
C6,7,12,13 10uF 25V radiat electro
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PC-PC, half duplex, two way Radlo Data Communicatioris |
INCLUDES:-

10MHz PIC16C84
BIM-418-F Transceiver
9-Pin D-Type Connector
2-Wire RS232 Interfacg
Transmitter On LED
Receiver On LED

1/4 Wave Wire Antenna

‘Aafo-Tesh Lirad CYPHERNET -1t
Weasres oriy 39 X 55mm x 47mm

Supplied with a free firmware driver the Cyphemet trapsceivér
will psrmit you to link PC's and transfer data using Windows
terminal mode. Only  79.95 each

Combined powar and' RS$232

data-cable. Only 6.95 each.
Vet

Dedicated PICI6CE4 programming togl for re-programming the
Internal contrel firmware, permitting the user to explore and
develop applications of their own. Only £ 94.95 each.

Un fegmored a00ve 15 Loenoe Exampifio MAT1340 witen s Url Sxport Varsons on 433 BNGHE
0 ETENG-22G avedarie wah 1 53 TomW autput poass, Poces exciuce VAT and Cant

~ Thomwood Comrnon Eppln ;
Sales +44 (D) 1992 57 8107 (Q-L

A hardware development platform for exploring high speed

|

New Free 1997 Catalogue
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Edltion Radio Data Module Catalogue Contact:

Qverbridge House, Weald Hall Lane
Thomwood Common, Epping, Essex CM16 6NB.
Central Office +44 (0) 1992 57 6107 (4-lines)
Fax +44 (0) 1992 56 1994
Technical Support.+ 44 (0) 1992 57 6114

E-Mall radtec@radtec.demdn:¢o.uk

Smart Cards & Systems

Thousands of profitable smaricard applications
.aré just waiting to'be devgloped.

We can supply you with smartcard development tools
products and even with ready solutions.

Explore the smancard technology with our NEW low cost
smartcard evaluation and development kits.

~Send your details NOW
tor our free Information pack Y

EPSILON ELECTRONICS

Brynsengvn. 1a, 0667 Osfo, Nonvay
Tel/Fax +47 22640810

For produe! information
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There is nothing so relaxing as the sound of surf on faraway sands.
With a bit of imagination, and Robert Penfold’s biofeedback monitor,

you too could drift away from it all

n many ways Harold Macmillan was right when he
said that most of us have “never had it so good”,
but modem life does have its down-side. Stress
levels certainly ssem o be cn the rise, and means
of combatting stress are not only of imerest o

‘high- powered exacutives. High tension (not the etectrical kind)

and anxiety now seem o frouble a substantial percentage oi
the population. This subject may seem to be outside the reaim
of electronics, but an electronic means of easing tension has
baen in existence for many years. The process is known'as
biofesdback.

Strain gauges
! one time bioieadback was not taken entirgly seriously, and

had a slightly zany image. However, over the years it has
proved to be beneficial to most of the psople that have trisd it,
and it can often be very effective indesd. Bioieadback is
certainly taken more sariously these days, aided by the fact
ihat it dozs not involve the use of any drugs which could be
addictive or potentially

could bé sound, of light, or 2 trace signal, for sxample) derived
from the user’s state of tension bythe unil. The manitor relays
the signal, and 2s ihe user responds to the information on the
moanitor, it is to be hoped that tihe signal will change in Ihe
direction of showing greatsr relaxation. The user s then part of
a negative feedback circuit, steadily reducing tension; if the
sysiem has the desired effect.

A biofeedback monitor can be surprisingly basic. There are
three commaon methods of monioring the subject’s state of
relaxation. These are heart rate, skin resistance, and skin
temperature. Heari rate tends to réduce if someone becomes
more reiaxed, or increase il they become more stressed. Skin
resistance vares with the degree of perspiration, and we tend
lo perspire more when sfressed. The more the subject sweais,
the I6wer his or her skin resistance becomes. Therefore, the
higher the user's skin resislance, ihe greater the degree of
relaxation.

‘There may seem-to ba no obvious link betwesan skiny

fempérature and lension, but stress cah cause reduced blood

flow t0 ihe extremities,

harmful.

The basic idea is 1o
have an electronic
monitoring device that
indicates how relaxed
or stressed you are.
You then Ty o relax
wihile looking for any
changes irom the
micnitoring device. If you
do something ihat
relaxes you, the
reduction in stress will
be indicated by the
biotesdback manitor,
and you continue to o
whatever it was that
praduced the improvement. If vou lapse, and do comathmg
that causes an increase in stress, such as thinking about
problems al work, the increased tension will be indicated by
the monitor. You then 2ct on the iformation from the
piofeedback monitor, 2nd think about something more reféxing,
again.

The feedback cdmes in the form of a signal {the type oi
signal that is displayed is decided by the biofeedback unit -

and reduced skin
temperature. This isthe
opposite of whal ong
might expect, siace
tension also causes
‘increased heart rate.
Apparantly, strass results
in less efficient circulation
despite the increasad
heart rate. Hence
someone tnder a lot of
tension usually ends up
with cold but sweaty
palms.

The heart rate
monitoring msthiod is
perhaps the best,
because heart rate changes relativaly-rapidly with changes In
stress levet, its drawback is that it Is relatively dificult to
produce a hsart rate monitor that is inexpgnsive, easy 1o use.
-and gives rellable resuits. Monitoring skin resistance is usually
quite efiective, has a reasonably rapid response time, and
requires only the most basic of circuitry. The skin temperatura
method is also very simple and inexpensive, since it is only
rélativé temperature that is of interest. A very basic temperature
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Figure 1: the circuit diagram for a minimalist biofeedback
monitor which responds-to changes such as. skin resistance.

CERAMIC

sensor such as a thermistor is:perfectly satisfactory. in my
experience the skin temperature meathod has the drawback &f
a relatively slow response time, and it is parhans a little less
refiable than the other two systerms.

Toning it down

A biofeedback unit cah be extremely basfé, and anything:that
indicates the-user's stress level can be used. Most units use 2
meter or some form of audio signal jo indicate the user's stress
level. The circuit of figure 1 is for 2 minimalist biofeedback
monitor which can ba built f6r a few pounds, and.uses The skin
resistance method. It is basically a CMOS 4048BE{IC1) used
as a low frequancy veo (voltage controlled oscillator). The
output of the oscillator drives a ceramic resonator which
produces a low frequency audio tone. The control voltage for
IC1 is generated by a potential divider which has the resistance
across the electrodss (in efiect, the user's skin resistance) as
for the upper amm, and:the series resistance of R1 and VRY as
for the lower arm. C1 filters out any mains hum or cther
electrical noise which could otherwise produce ematic results
from the circuit.

VR Is adjusted for an output frequency:that is somewhere
in the middie of IC1's fraquericy rangs. If the user's skinresistanse
reduces, the control voltage to iC1 also reduces, and the pitch
of the audio tone becomes lower. A decrease in the user's skin
resistance has the opposta effect, with a higher control voltage
and audio tone being produced. The user thereio tiies 16
‘obtain the lowest pessibie audio tone from the: monitok.

The modem-trend is td°Gss ‘a more scphisticated form of
signal 1o the user. This makes the system more interssting o
use, and can actually aid retaxation. At its most advanced tha:
system can have computer sound and graphics, with the
onscreen action getting maore pleasant if the user becomes
more relaxed, or more unpleasant if the stress level increasas.
To some of us this seems more threatening than promising! At
a less sophisticaied level, ihe feedback could be in theTonm of
a change in the colpur of the noom lighting, or via a mora
complex audio signal than a simple tone generator.

| suppose there is & potential flaw in any system which usas
compiex feedback. This Is simply that the feedback which aids
relaxation whenthings are going well could increase siress if
things start to go wrong. In pragtica this dces not sesm 1o bé
a significant problem, provided a bit of common sensesis used
when designing the exaet form of the feedback. This simply
means that the feedback must not provide any sudden noises,
flashing lights, or include anything which is serously
unpleasant.

Wave goodbye to stress

My experiments with various ferms of-feedback signal
produced quite good results, and they ware more fun to use
than simple tone generators and meters. In genaral their
effectiveness was not substantially better than more simple
forms of feedback, but there were one or two exceptions:
Some forms of sound feedback certainly seem to-be above
averagz in their efficacy. This unit, as finally developed, uses
filtéred noise which gives a synthesised breaking wave sound:
The more refaxed the ussr becomes, the siower and more
gentle the wave sound becomas. The sound of waves
splashing onto the beach ssems to have a relaxing effect on its
own without any fesdback element, and it is presumably this
factor which aids the.efiiciency of the system. Sounds based
on white noise tend to mask noises in the environmeni, and
¢ut you off from ths outside world. This possibly further
‘accounts for the effectivenass of noise based sounds in this:
application. _

Figure 2 shows the block diagram for the bisleedback uhit
which can respond to skin temperature or skin resistance, A
nofse génerator produces the basic “white” noiss “hiss” signal.
A substantial amount of signal processing is needed In orderio
mould this into the required breaking wave sourd. Envelops
shaping is needed in order (o give suitable variations in the
volume of the signal. The sound must build up quite rapidly in
voluma as the synthesised wave crashes down onio the
beach, and then fall back in volums much more slowty. The
pitch of thé sound falls as the volume increases, and then rises
again:as tha volume gradually falls away,

The first stage of signal processing is a simple low pass
filter. “White" noise has a much. strongar content at high
frequencies than at low frequencies. This is'the opposite of
what we réquire in the final output signal, where the skanal
must be weak when it is high In pitch. The lowpass fiitering
reduces the high frequency content of the signal, so that it is
‘easier for the envelops shaper lo give the desired effect. The
aunput signal from the noise generaior is quite low, and it is
reduced still further by the lowpass filtering. 4 high gain
amplifier is used 10 boost the signal lo a mors useful level

A (voltage controfied filter) pravides the changes in.pitghy
and a vca. (Voltage controlled amplifier) gives thé required
changes in the signal’s volume. Both are contralled by a low

frequency oscillator which provides a form of sawtooth

waveform. The signat rises quite rapidly on its teading edas,
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Figure 2: the block diagram for the biofeedback unit
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and decays much more sicwly on the trailing edge: k therefore coriverts the circuit irgm voltage to current control.

provides the required volume shaping if it is fed direct ta the IC2 is used in the v.c.a., and this is another dua! transcon-
contral input of the vca. An inveried version oi the waveiorm is ductance ampiifier. Only one section of I1C2 is required. and no
ied o the control input of the vci. This gives the desired effect connections are made io the other section. R22 is used in
with the pitch of the noise falling rapidly as the volume guickly series with the control input of 1C2 =0 that vollage rather than

reaches a peak, and then rising more slowly as the volums current control is cbtained. The cutput irom IC2 is coupled o a
steadily diss away. small audio pawer ampliiier {IC3) via the volume control (VR 1).
The low frequency osclllator is voliage controlled, and the IC3 provides a ceriain amount of valtage gain, but it is included
rate at which the “waves™ occur is govemed by the input primarily as a buifer amplifier 1o provide the relatively high
voltage to this stage. The mode swilch enables the user 1o output currénis required by some headphones. The circuit-was
select either a skin temperature or a skin resistance sensor. designed for use with perscna! stereo style headphones with
The skin resistance sensor uses what is.essentially the sams the two earphonss wired in serigs. The circuil vall drive
selup 2s the one used in figure 1, and described previously. practically any headphones though, and it will even give

The skin temperature sensor uses a thermistor connacted in a reasonable volume if used with an eight.ohm impedance
potential divider, but the small changes in temperature involwed loudspeaker.

in this application preduce only minute changes in the output
voltage from the potential divider. A d.c. amplifier is used to
boosl the voltage changes to a high enough leve! 1o drive the
fow frequency vco properiy.

The circuit

Figurs 8 shows the full circuit diagram ior the bioteedback
monitor. The noise generalor is based on TR1, which has its
base-emitter junction reverse biased by R1. This results in the
juncticn breaking down in zener diode fashion: Also like a
zaner dicds, TR1 generaies a useful amount of “white” noise.
The noise leve! is substantially higher than thatfrom a zensr
diode, but it is produced over a much narfower bandwidth.
Howevear, in this cass it is only audlo frequenty noise that is
requirad, and the noise bandwidth is more than adequate for |
this application. Noie that no connection fs made 1o the '

colector terminal of TR1. TRZ ogarates as & common emitter 7

amplifier which boosts the ricise signal. G3 provides-ihe- Under no circumstances should the output of
lowpass filtering. the unit be coupled to a mains powered audio
The v¢i is based on IC1, which is & dual transtonductarice? amplifier or any mains powered equipment.
amuoiifier. It is used in‘a formh of stats-variable filter. giving a i

bandpass output from 1C1z; and a lowpass outgut from ICtb. A completely different and more stringent set of
In this case it is bandpass filtering that gives the best resulls, safety rules apply to a device such as this, which
and it is thersiore the cutput front [(Cla that is utilised. R4, R5; connects to the user via electrodes. A severe
and G4 provide a mid-sucply bias voltage for the vef and vea electric shock could be delivered via the

tircuits. The disparate values of R4 and R5 take into account electrodes if a fault should oceur, and it would
the Ioading on the bias circuit. Strictly speaking, the fiter circuit  be very difficult for the user to remove the

is current rather than voitage controfled. R17 has bsen addad electrodes. It is only acceptable to use the unit
in seriss with the control inputs 0i IC1, and this effectively with mains powered equipment if there is an
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Figure 3: the fu]l circuit diagram for- the biofeedback monitor.
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extra stage of isolation somewhere in the
system (for example, to connect the audio
output of the biofeedback unit to a hi-fi amplifier
via a suitable opto-isolator circuit). Using battery
power and headphones gives excellent resuiits,
and avoids complications.

The inverter stage uses IC6 as a standard inverting mode
voliage follower cincuit. VR4 enablss the blas level at the non—
inverting input of IC6 to be adjusted, and this provides control
over the pitch ranga of the vl |t is simply set for the pitch
range that gives the most convineing wave effect. IC5 is used
in a simple veo circuit which would nommally provide a

squarswave output from IC5b, and 2 triangular waveform from
IC5a. The ratios of the resistors at the input af the circuit hava
been deliberately distorted from their normal figures in ordet to
produce a suitable sawtooth waveform at the output of IC5a.
S2 enables the user to select either the skin.resistance or

‘the slan temperature-sensor. The skin rakistance sensoris a

potential dividier circuit, as used in the simple biofeedback circuit
of Figure 1. Tne temparature sensor has themustor Thi connected
In a potential divider circult, and IC4 as the dc amplifier. IC4 is
used as a non-inverting amplifier which has a closed-locop
voltage gain of around ten times. VR2 provides an adjustable
bias level to [C4, and it is adjusied to give a roughly mid-supply
output voltage. C10 provides filtering of any mains hum or

1
! Figure 4: the striphoard iayout. The board measures 64.holss
by 39 strips

I
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other electrical ‘noise picked up'in Thi's:
connecting cable.

The quiescent curent consumption of the
circuit is approximately 25 milliamps, but the
current drain can be substantially higher thanthis:
if the unit is used at high volume levels. A high
capacity nine volt battery Is required, such as six
HP7 size cells in a plastic holder. For the reasons
explained previously, this unit must not be
powered from a mains power supply.

Construction
Details of the stripboard comiponent igyout are
provided in figure 4, and the underside view of
the board is shown in figure 5. A board having 64
holes by 39 copper sirips is required, ard this
can conveniently be a piece cut from a standard
300mm x 100mm board. After timming the
board to.size, drill the three mounting holas and
make the nécessary breaks in the copper strips.
The breaks ¢an be made using the special fod,
or a hand-held twist drill bit o about five
milimetres in diameter will do the job quite wall..

The CA3140E and CA3240F integrated
circuits have PMOS input stages, and require the
nomal anti-static handling precautions. Both
devices are opsrational amplifiers that will operate
properly in single supply dc ampliier Gircuits.
Most other operational amplifiers (741C, LF351N,
TLO71CR, etc.} will not work pragerly in this
circutt. The cirouit will work using sither
LM13700Ns or EM13600Ns for IC1 and IC2; or<a
mixiure of the two. TR1 can be virtyally any
silicon npn transistor. There Is a slight problem in
thatl the reverse base-emitter breakdown voltage
of soma-transistors might be a little high. This-
could rosult in the noise signal cutting off as soon
as the battery voltage drops slightly due to
ageing. It is probably worth experimenting with &
few devices from the spares box to find ona ihaf
has a low breakdown voltage.

With a large stripboard such as this| generally

Figure 5: the underside of the component panel showing strip cuts
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find things easier if the integrated circtst holders

ars fitted first, as they then act as markers which make it easier
1o navigate your way arcund the board. | then work my way
dcross the board from [efi to right, adding the compenents and
link-wires. | would certainly urge the use &1 methodical working;
.and not simply adding components here and there at random,
which is usually a recipe for disaster. Be careful 1o fit the
glectrotytic capacitor wilh the correct polarity. To complete e
board, fit single-sided scolder pins &f the peints where:
connections to the controls, Sockeis, elc. will be mada.

An instrument case about 200mm wide and 150mm.deep
will accommodale the circuit board and’battery: Mount the
board on the base panel of the case using 6BA of metric M3:
fixings, including spacars about six to 12mm fong. Positicn the
Board towards the rear of the case, and well overto the leit
(as viewed from the front). This keepsthe board clear of the
front pansl mounted components, and leaves sufficient space
for the battery pack to the right of the beard. The front pana!
layout is not eritical, but iry to avoid long wires frorn the board
o voluma control VR1, and gutput socket JK1.

The hard wiring is.shown in figure 8, which must be used'in
‘canjunction with fgiure 4. 3.5mm siéreo jack sockeats seem o

=
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‘vary'considerably In shape and size. On the prototype JK1 is:a
switched type, and it is this type of socket that is shown in
figure 6. li you use a-different type the wiring must be changed
0 suit. The éarth g is lsft unconnected, and the connections
ate made to the other two.tags so-thatihe-phones are.driven
in‘'senes.

Thermistof Th1 and the skin-élecirodes can be wired direct
to the circuit board, but on the prototype these connections
Are via Standard jack plugs and sockets. I is not essentialto
use screzned leads 1o make the connections'to Th1 and:the
electrodes, since the circuit has built-in *hum” filtering. No
problems wars &xperienced whan using non-scresned leads
about two metres or so in length. § used a VA1056S themmistor
for Thi, bt the circuit should work equally well using a 47k
bead themmisior.

In use

Start with S2 set to the teffiperature mode. With Thi i free alg
adjust VRZ for a plausible wave rate, and then adjust VR4 for
the best effect. The best wave sound is produced with VR4 sat-
for a low sweep range, but fivt so low that the fiter actually.
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[ Figure 6: details of the hard wiring {use in conjunction with I
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cuts off at the low frequency end of the swesp. if thé
temperatura sensor is funclioning comrectly, touching Thit
should reduce the wave rale, and may bring it 1o a hait (a
parmanent wave?). In use the thermistor is simply taped o a
finger, making sure that the user doas.not come into alectrical
contact with the thermistors leads.

Tha skin resistance electrodes can be virtually any small pieces
oi sheet metal. A size oi about 10mm square will suffice. Itis
difficult 'o make reliable soldzred connections direct to
aluminium and somea other metals, but whare necessary the
connections can be made via solder 12gs bolted to the
electrodes. This tends to produce rather chunky electrodes
that can pe difficult to use, 5o ths direct connection method is°
ine batter one to use where it is possible. Small piscas of
coppe: peeled from a scrap of copper laminate board are quits
effective, and ¢an be connected direct to the leads. Whatever

you use jor the electrodes, they must be kept reasonably clean
and frea from corrosion.

Good resuits seem 10 be oblained with the eiectrodes
taped to finger tips or the palms of ths hands. Another
possibility is 1o have one electrode on the palm of a hand, and
the otiher on the back of ihe same hand. bse the smallest
amount of tape that will suffics, as there is otherwise a
likelihood that the user will sweat a lol under the tape,
rendering the results invalid. A iabric tape is the best type to
use as it enables sweat 0 evaporate. Clipping the efectrodes
in place might be a better way of handiing things. Simply
holding the electrodes is ineffective, because the resistance
between the elecirodes varies enormously depending on haw
hard they are gripped.

The unit will usually respond guiie rapidly if the user
becomes more tense, but it takes longer 1o respond to a»
reduction in stress - just like reafity, in effect. This is simply
because you lend to sweat almost immediately when tension
increases, but it takes time for skin moisiure o evaporate. With
any biofeedback system you should not be in any hurry, and
must be prepared to give things timie to work. Also, it is not
just a matter of connecting everything up, switching on, and
waiting 1o become more relaxed. You the ussr are an active
part of the system, and must try to refax. This sounds like a
contradiction, bui it is the whola point of the exercise - once
you have lgarmned how 10 “become” more refaxed with the help
of bigfeadback, and leamed what it ieels like, you should be
able to do it anywhare. Some things which pecple find hslp
themn are braathing deeply - not straining o breaths more
deegly, but slowdy and gently; or thinking of a place where you
had = relaxing holiday and imagining how it felt to be there -
riot doing anything oo exciting, of course. Perhaps of more
importance, you must try not to think about things that
produce increased stress. Bioleeaback sesms to work for
miost paople, if it is given a fair chance.

Resistors (all 0.25 watt 5%
carbon film)

R1 400k

R2 1M8

R3 5k6

R4 3k3

RS 1ks
R6,7,12,13 470R (4 'off)
R8,14,15,29,36-39 100K (8 off)
R9,17,20,22 22k (4 off)
R10,16,23 3k9 (3 off)
R11 18k
R18,19 1k (2 off)
R21,26 15k 12 off)
R24,25 8k2 (2 off)
R27 33k

R28 270k

R30 1M

R31 3M3

R32 1M5

R33 ATK
R34,35 27k (2 off)
Potentiomeiers

VR1 4k7 log carhon
VR2: 29k |in carbon

VR3
VR4

2M2 lin carbon
10k lin carbon

Capacitors

ci 1000 10V radial alect

c2 .2u2 50V radial elect

Cc3 47n polyester (7.5mm lead spacing) i
cé 470u 10V radial elect ‘
C5,6 680p polystyrene (2 off) \l
C7 4u7 50V radial elect : ) ‘
‘C8,1032 10u 25V radial elect {3 off} i
c9 220u 10V radial etect

c11 100n ceramic

Cc13 11 polyester {1Qmm Jead spacing). |
Semiconductors )

Ic1,2 LM13600N .oF. LMT3700N {2 o),

nec3 LM386N |
Ic4,6 CA3140E (2 off)

IC5 CA3240E

TR1 BC547 (see text)

TR2,3 BC550 (2 off)

Miscellaneous

S1 spst minto@gle

52 spdt min toggle

JKA 3.5mm stereo jack socket

Thi VA1056S or similar thermistor ‘

Case about 260 x 150 x 100mm, 0.1 inch pitch stripboard
measuring 64 holes by 39 copper strips, B-pin dil holder {3

off}, 16- pin dil holder {2 off), controi knob (4 off}, battery |
connactor (PP3 type), wire, solder, leads and electrodes!/{see |
text}, fixings, etc. 1 Rraad o]

I
B1 9 volt (6 x HP7 size celis in holder) \
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Surplus always
wanted for cash!
__LOWCOSIPC's
SPECIAL BUY . m
'AT 286 ;
40Mb HD + 3Mb Ram ‘S ’

LIMITED QUANTITY only of fhass 12Mhz HI GRADE 285 sysiems
Madz in the USA to an industrial speciication, = system was
designea for 15%) relabilly. Tha CcOmpact case howsss the mother-
beard, PSU and EGA video card wah sogie 5% 1.2 Mb floppy dsk
Sz & Integral 40Mb hard disk drive 1 the trond. Roal time cicak
wih tastery Gackup s provided as standard Suppbed in good wses
conition compiata vath enhenced keyhoard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantcs. Recdy t6 Run |

Crozt as HIGAADE 226 ONL y £’29_ Oo (E)

Optlonal Fitted extras: VGA craphics card £26.00
1.4tk 312 foppy disk dive (Instaad of 1.2 Mb) €18.85
Vorooeren 6.0 for Dos - when 3" FOOD ootion ordered €225

ME20GE Etherrat (thick, thin of twisted) network card £25.00

LOW COST 486DX-33 SYSTEM

Limiled quantity of this 2nd user, supurb sms® sze deskicp unit

FuBy ‘eatired with standard simm cocinectors 30 4 72 pin. Supsied

wilh keyboart, & Wb of AALY, BVGA mondor outpud, 258k cache 2nd

integral 120 Mo IDE drive web singia 1.44 Lt 3.5° floppy disk drive.

Fiity testsd end guaranizesd. Folly expamgdatis Only

Many other options avaiabla - call for datnlls. £399.00 ®
FLOPPY DISK DRIVES 3

5%" or 3%" from only £18.95 !

hlassive purthasss of standam SK° and 3W° drives enablss uys 10
prese preng product 8t industry baaﬂ? low prazes! All undts (unisse
sialzd) 2ra BAAND NEW/ or remavad from oflen trand new squip
ment and ara hully (es120, ahgned and <hipoed 10 you with a 80 day
parariss ard operate from standa weltages and are of sandard
2= All are 1BM-PC compatibia (if 31" supportsd oo your FC)
I%° Panasonlc JU36X4 720K oc eguiialent BFE £24.9
SC-L 1.4 Mg Laptops only £25.85(B
5 £18.55 B
£15.95:B)
£29.85:8}

£22.958
ire oy wh infepral PEU for HH 24° Fispo or HD £20.55 Bi
8" Shugar} £00/801 &* =5 refurtished & tested £195.00{E
8" Shugart B10 8° SS HH Erand New :'.1;3.00

8" Shugart B5Y 8’ doubia sisd refurbished & feged
Mitsubishi 142894-63 8° - oouble sided NEW
Liitsubishi M2896-63-02U) &° DS slien

Crual 5° cazasdt drives with integral o

HARD DISK DRIVES

End of line purchase scoop! Brand new NEC 02246 8° B85 Nttyt=
dv= wik industry standard SMD interface, testaces Fuptsu

epralerlmads Fulmanual. Only £265,00 or 2 for £525.00 (E)

21 FMI FK-309-26 20mb MFM VT AFE €32.95(C)
3% CONNER CP3024 20 mb IDE UF (or equiv (RFE. £39.95(C})
3%" CONMNER CP3044 40mb IDE UF (o7 equiv.JRFE £62.00(C]
3% RODIME RO30578 43mb SCSIWF (kisc & Azomn)  £69.

3% WESTERN DIGITAL 850mb IDE IF 8rand Wew  £1 ES.GO(C
5% MINISCRIBE 3425 20rmb MFM UF (0 equiv.) AFE
54’ SEAGATE ST-238R 30 mb RLL I Rzfurn

54’ CDC 9420551 40mb HH MPM I/F RFE tested £59.95(C)
S%° HP 97548 850 Mb SUS! RFE tested £89.00(C)
St HP C3010 2 Gbyte SCSI differantiz! RFE testad

& FUITSU M2322K 1608 SMD LF RFE tastsd

TV SOUND &
VIDEO TUNER
CABLE COMPATIBLE ©

Tre TELEBOX is on aliracfiee fully cased mains powered un®, conr
tzihing =7 tronics raady to plug Mo 2 hott of video monitors
mas: by makers such as MICROVITEC, ATARI, SANYO, SONY,
‘COMMODQORE, PHILIPS, TATUNG, AMSTRAD ei= The COMpsEa
wOEG Ouifest vl 350 piug directly iito mest vides rseorgers, w:uv-;;‘g
izeption of TV channels nat normally teceivable on most tale
sion teceivers’ X ME). button eczitmgls on tha fromt
rened alow reception of 8 fuly luneabia off air UHF colow 1tevision
channeis TELEBOX MB covars virtualy 2l leievision freguenciss
VHE aret UHF scluding the HYPERBAND a5 usad by most cable
TV operators. A composte vwwieo output is tocated on ths 237 pansi
fer duett Snnecton 1o mest makes of monkor of deskiop cCompuiar
¥ided systsms. Foy complets compatdisty - zven for meniters withe
oal sounid - an integral 4 wan audo ampiier 2nd low lavel M Fi
w0 cutpud are provided as standard.

TELEBOX ST for composits vdao mpyt typs monilgrs £36.95
TELEBOX STL as 5T tut fited with mi=gal speaker £39.50
TELEBOX MB Mulbard VHFMHF;Cau%‘I:Iﬁm lurier  £69.95
For cverseas PAL versions stale 5.5 o« 6 mHz scund specification.
“Foe cabia [ nypasband recaption Telabox MB should Be connerted

g on

10 @ zable type service. Shi

Virtually every

supply you can imagine.Over .
10,000 Power Supplies Ex Stock
Cail for info / list.

type of power

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

IC’s -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SaviNGs - CALL FOR SELICGHOUCTOR HOTLIST

One of_he highest specification
monitors you will ever see -
& At this price - Don’t miss it!! &=

Misubishi FAS415ETKL 147 SVGA Munisync coous menZ with frs
czadzﬁm r_ma—arastém¢1@-:dx.‘5&r\
v Rty of rputs sloas cormartan i 2 host of comous
0 es nchoing BN PC's n 034, EGA VBA & SYGRA
-'!_Er modes, BEC, COMMODORE (rod cirg Amiga 1200,
: ‘i ARCHIMEDES and APFLE, |/smy Sahras Eiched
O o, e selhing ad LOW?U\.DIAT]GJ MPR
spectoaton. Fully quamniesd, supphcd n EXOEL-

LENT i%io w=adt

T el Bass €475 Ordzr as
o 5 £4 Oniy €119 5 =t
VGA cabia for BM PC included. Y MITS-SVGA

Extemal cables for other types of comexars CALL

As New - Used on film set for 1 wesk onlyl!
157 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 90 day guarantes. £145.00 (E)

Just In - Microvilec 20 VGA (860 x 600 res.) colour monitors.
Geod SH condition - from €253 - CALL for Info
PHILIPE HCS35 (same styis 35 CMAR33) atractively styled 14°
colowr mentor with Dolh AGB and standard composits 15.625
Khz video jnputs v'2 SCART sockel znd scparars phono jacks
Irtegral auzio power amp and speaker fof al sudio visual Lses
Wil connaet greci to ga and Atari EBC comgputers. Idaal for =8
video monitoring / sscurity apphealions with direct connection

lo mest colour cameras Hign ‘?Eﬁ.ﬁ’y with many featutes such as
front concealza flap controls, VCR etrrecticn Button sic. Good

us5d condinon - fully testsd - guarantesy
Dimensions: W14’ x HI2X' x 15%" D Only £95
PHILIPS HCS31 Ulira compact 97 eolout viseo menlt=r with stan-
dard compasite 15,625 Khz video input via SCART socket (dex
foe all montcing / sscutity appfcations. High qualty. ex-equipment
fully tzgi=d & guaraniz2d (posea’s mMnor soresn bums), In attracs
live squdre black plastic case mezsunng WID' x HI1G' x 13%° D
240V AC mams powered 0 n|y £79.00 ©
KIE 10° 15010009 high dafinition celour monkors with 0.28"° oot
pitch. Superb clarity and medem siyling,
Operates from any 15525 khz synz RGE video |
courze, with RGB analag and compasits syne:
sueh &s Atzdl, CommbGore Amiga. Acem
Archinedas & BBC, Measur=s only 13%° x 12" x

207 22" and 26" AV SPECIALS

Supgiiy mads UK manufasture. PIL =)l sobd siate colour MENAGES,
compieis wilh composite video 4 optfonal sound input. Attracthve
182k styls casz. Perect fo) Schosds, Shops, Dico, Clubs, etoln
EXCELLENT [tie used conambon wih tull 80 day guarantze.

20"....£135

22°..:£155 25"..._.21 85m

MITS. /&% FA344SETKL 14" inttustrial spec SYGA monteds  £245
2xYY 10 SO0 KW - 400 Hz 3 phase povwer sources - ex stock £P0OA
184 5230 T 1. Token ring base unil dire 2850
181 33F5501 Token Ring ICS 20 paat obs mocutes £75
1BMA MAL Token ring disiibution panei S22R-23-5050M

AlM 501 Low cstortion Oscialor 9H2 16 330Kz, [EE

Trend DSA 274 Dsia A.rmrgse: with GTO3EM) 82 Vo S
Marconi 8310 Programmable 2 10 22 GHz swesp ganarator £6500
HP18508 Logic Analyser £3750
HPJI781A Pailem genarmtor & HPITE2A Errer Ostector
HP APQLLO RX700 NS -
HPE621A Dua! Programmatia GPIS PSUG-7 V 180 wakts
HP3081 A industraa woskstaton ¢\w Saroode swips rezdsr
HPE264 Racx mount vanzbis 0-20V G 20A meterest PSU
HP541214 DC to 22 GHz four channel test s

HPTSE0A At B pen HFGL hagh soesd drum pict

EG+G Brookdeal 85035C Preciion lock in amp

View Eng. Mod 1200 computenisad nspestion system
Ling Dynamics 2%/ prooramisnable v, tex! system
Computer controtfled 1058 x S50 mim X ¥ 1zba & controber £1425
Keithley 590 CV capactor / volags analyser €
Racal ICR4D diral 40 channal voice reccs

Fiskars 45KVA 3 ph On Lirm UPS - N

ICi R3030UV34 Cieanbaa wirasone tizaning systam

Mann Tally MTE45 Hich speed Ine prnfer

Inital SBC 4E&/133SE Mutus 486 tysten BMb Ram

Zeia 3220-05 AG 4 pen HPGL f3s! drum plotters £1150Q
Nixor HFX-11 |Eptight) exposore control unt £1439
Motorola YME Bus Boards & Components Uist SAE/CALL SPOA
Trio 0-18 vo: Enzar, motared 30 amp bench PSU. Niw
Fufitsu M3041R 600 LPAY hand prnter

Fujitsue M3041D 600 LPM printer with netwok avterfaca
Patkin Elmer 2998 Inharsd specltophsiometar £P0A
VG Electronics 1035 TELETEXT Decodng Margn Meter  £3750
Andrews LARGE 3.1 m Satedits Dish » mgunt (For Voyagary £950
Sekonic SO 150H 18 charnel dital H)tridchm recordsr £1955
TAYLOR HOBSON Taysurt amplfier f recordar £750
System Video 1152 PAL waveterm moniter £468
Test Lab - 2 mir sguare Quatisadc BECUSTE 1251 webnsts £360

Kenwood 3801 PAL £650
Please call for further detalls on the above ltems

£POA
£950
£1800

£1950
£1250
-

BCIOMECOp2 « NEVYS

Surplus always
wanted for cash!
19" RACK CABINETS
Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!
Top qualdy 19° rack cabnsts mage in UK by
Gplima Enclosures Lid. Uniis featuts

gesignat, smiked sonylic lockabls front door,
full Reighl totkabia hail louvered back door
and louvared remavabls sids panets Fally
adjustable wtarnal frng struts, ready punchod
for any coafiguration o] ecuipment mounting
plus readty mountad ntagral 12 way 13 amp
socket swiched mains distrindion strip make
thzse sacke some of the most versatile we
have ever sold. Racks May be starked side by wos and thersiee
Equre Grly tWo side pandls to stand sngly o in muiiple bays

O-erall dimensions are: 778 H x 32%* 0 2 22' V. Order as:

0
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OPT Rack 1 Complsts wih removabis side pansis  £335.60 {G)
OfT Rack 2 Aack, Lass s3da panels £225.08 (G

| 32U - High Quality - All steel RakCab |

Made by Eurocraft Enciosures Ltd to tha highes! possibia spee,
rack faalules all steel construction with femovabia

£iga, front and back doors. Fron: and bask doors ars

hinged for ezsy access and aif are lockabe wan et

fve securs 5 laver barrel locks The ol doge \/,(/‘ A
Is constructed of gouble walleg stze! with a ;o ;/

'daslgner style' smeked acrylic frent panal 1 i
saable SEts axficators to be seen tnrouph the b
panal ramain rusive. Intzmaky tha rack |
teztures tully siolted reantorced vertical fixing |
mambars 1o take the heaviest of 18" rack :k F
equipmant. The two movabls vertical fdng struts H
(extras avaitabiz) et cre punchad for standard
‘cage rvis. A mains distribution panel intemal- ;
ty meusied to thé bottom rear, plonvdss 8 x IEC 3 iE

A1 ELio sotiats and 1 x 13 amp 3 pa switched o
utility socket. Cverall ventilation i pigvitsd by 3 b
fully iivared back door and double skinnad (og saction =
wih 159 and sid= louvies. The top panel may ba remeves i fan g
of intagral fans 1o the sub plate etc Oaher tzatures nciuds: fued
castirs and fioor fevelkrs. prepunched Wiy £2nal & Sawer rear for
cabie / consctor access 2t Suppéed i excellent, shghtly used
cendition with keys. Celour Royal blus. External dimensions
mm=1625H 1 6350 x 663 V. [ 647 fX25" Dx23W\W |

Sold at LESS than a third of makers price !

A superb buy at anly £195.00 (@

Over 1000 racks - 19" 22" & 24" wide
3.to 44 U high: Avallahle from stock !
~ Calliwith yourirequirements.

JCH SCREEN SYSTEM

Ths uzimatz i Touch Screen Tachnology' mads by the expers -
MigroTouch - tut sold a1 a price balow cost [1 System consists of
a Bai transkecent glass lammnafed pand measuring 29.5 x 235 an
ccongsted to an slectronic conlisliar PCE. Tne coatrolier produces
3 slandard seclal RS232 o TTL cutpul which continuously cives
simpie zafal dats containing positional X & Y co-orimates as 1o
whare a fnger is touching 11 panal - as the finger moves, the aata
nstantly changss. The X & ¥ nizrmation is g-#n at an incredibls
malrix resclution of 1024 x 1024 posdions oves tha entiss screen
siz= I A host ol avallabla translation scltware esasiss drect con-
necticn to a PC for & mymmg of appécations nciudng: contre! pan-
els, pointing davices, Ft’).’g systemns, conlroless for (he disatied or
computar un-rained ele elc. Imagine using vour finger with
Véndoers', nstead of a mouze I (a driver s odesd avaiatie |) Ths
applications for this amazing product are only limited by your
imagination!f Compies system i Convcksr, Fower Supply
and Data supcied 2t an nfreda's pnce of only,

Full MNCROTOUCH softwars scpport pack £145- 00 )
20 manais for IBM compatitle BO's $0555 RFE - Tested
LOW COST RAM & CPUIS
INTEL "ABOVE" Memary Expansion Board. Fulilsngth PC-XT
and PC-AT compatitie card wh 2 Mbytes of meEMofy o0 boarnd
Card s fully seiectabie lov Expandad or Extended {285 processor
=rd above) memory. Full data and driver disks H’E%IIM RFE
Fd!y tasted and guaranised WiRdows compaidis, 9.95:A1)
Haif i h B bit memary upgrads cards lor PG AT XT expands

aher 256k of 512k 0 62k e12ns Mgy also be used 1o fil
0 RAM above 640« DOS fimit. Ccs?‘ets with dala
Order as: XT RAM UG. 258k, £3E 85 or512k £39.95 (a1}
SIMM SPECIALS
£16:50 (A3

1 MB x & -SIMM S chip 120ns Only
£22.85 (a1
118 x8 SIMMOchipBAns £21.50 or 70ns £23.75 i:t?

1MBxS SIMM3Ihp 80 ns £19.50 o 7ns

4 MB 70 n1s 72 pn SIMIA -with parity- Only €£95:00 (A%

INTEL 485-DX33 CPU ES5.00 INTEL 455-DX66 CPU £69.00 (A1)
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR fc¢

FANS & BLOWERS

EPSON D012 40x4(20 mm 12y DO ]

PAPST TYPE 612 60xE0225 mm 12v DC

MITSUBISHI MMF-D6D12DL 60xBHE5 mm 12v OC £4.

MITSUBISHI MIHE-08C12DM 80x80x25 mm 12v DC €525 £49

MITSUBISHI MMF-09B12DH 52x82x23 mm 12vDC £5.65.10/¢€53

PANCAXE 12-3.5 32x32118 mm 1zv DC £7.551G/ 289

EX-EQUIP AC fans. ALL TESTED 120 x 120 & 38 mm specdy 110

& 240V £6.95. 80x60x 36 mm - ty 1NGor240y £5.55

lower 1100240y NEW £79.85

IMHOF B25 1500 rack mnt x 19 2
Shipping on all tans (A). Biowers {B). 50,000 Fans Ex Stock CALL

Issue 13 of Display News now available - send large SAE - PACKED with bargains!

L :  .t.t 3 |ALL MAIL & OFFICESH [LONDON SHOP DISTEL® ALL T ENQUIRIES
s sy 2 e Y s e Open Mon-Fri 8.00-5:30 OWF”{'?R'{egm Q:Dez- 5:30 The Original oy
A 5 ¢ Hent Dept £T. 32 Blggin Way o L FREE On line Database 0181 87@ 44]4
iy e N e, Upper Norwood \Sp iR, 10 0y 20,000 + stock e :
- = LONDON SE18 3XF Siihurst Park 57 Al S13ticns RETURNING SOON { FAX 0181 679 1927
[,E’D,YI[E q_: A prcss bor UK Manard. UK austoriers and 17.5% VAT © TOTAL oree amourt, Mermam ordier £i0. Bera Fias ALY OOTs SocRcied oM Govemrsrt. Schocs

——

S

—

YELAS

S=ncad Congrions of Sap and weikess sistad

nictice Qrdars shea o sodk Dsc:x:tshvirn'e‘kof‘@uhesnaabsx&sgim Al tadamanks e adeweedyea O Depay

Auftiaties - MraTuen Scoous

Ureverstics gnd Locy) oroer €52 Chaquos over 10D 2= subledt 10 10
(B=5550 C)=fA5) L1200 FERSW, FD800 (G=CALL Mow arprex 6 days fr shpping - fsser CANL Soctand suchage CALL AY goos suppied .
=1 osreised b 00 deps Al gumariess on 2 tum o base bess. Al dgris :smmhu&%mﬁmwmuw
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Rithard Grodzik has designed a PIC-driven low-voltage

portable data logger that uploads to your PC

This ponable data logger nas many features, including:

3 volt (lithium “gution’ cell) operation

1 second or 1 minute sample intervals

Samples stored in esprom non-volatile memory

Uplcads 2t home-base to PC via 300 baud serial fink
Confinuous logging mods operation when docked with a.PC,
gnabling unimited sampling penod

Protoco! converter for importing into Lotus/Excel spreadsheels
8 it +/- 0.5 bit conversicn

he 5 volt Vec power supply has been ths standard

for most microprocessor ics, peripherals and logic

chips ior many years, however, recent years have

seen the introduction of Inig! processors and

memory operating on 3.3 volis. The advaniages
are cbvious for poriable computers - lower power expcanditure
with an-associated reduction in heat produce a more reliable
nrachine with a consaguent axtension oi the primary or
secondary batiery fiie. If we 1ake this one siep further and
redduce the clock frequency to a low level - kHz as opposed to
MHz - power consumption by the ics is reduced to a very low
laval.

This is the principle of :operation adopted by Microchip’s low
power FIG - the PIC16C54LF. Operating down to 2 volts, and
with a 32.768 kHz clock, the current consumption barely
‘reachas 10 microamps. Try mesasuring that with your
multimzter!

Three parts, 10w power
The remoie data logger consists of thres paris.

The first section s the low power PIC with serial RS232
output, 'wo input swiiches 10 cantro! opzrations, an LED
indicaior and a simple jumper [J1) to select betwesn second
and minute sample imes. No electrolyiic capachors are to be
seen, since these capagcilors have a

)

resistors for the two input switches and the jumper fink further
reduce cumrent consumption,

The second section is a senal A'to D converter --the
TLC5491P - with 8 bit rasolution and z low power
consumption of & milliveatts, Operating on a wids supply range
of betvesn 3 and 6 voits. A reference voltage of 2.5 vols is
provided by a REF25Z voliags reference device and with a 2:1
100K resistor divider network allows z Q {o 5 voit analogue
input voiiage range, even though the Vec supply o theic is
only 3 valts.

The third section is a serial non-volatile espram 255 byte
memory type 93LCEB. which stores ths logged data until it is
ratneved by uploading via the PIC's senal link to the PC. Again,
this is & low voliage device cperating al voltages down {0 2
volts and with a curent consumption of mere microamps.

How it works

As with any embedded processor project the chip count is
minimal - here only three ics are usaed, but the drastically
reduced hardware count is at the expense of considerable
expenditure in time and efiort in constructing the firmwviare for
the PIC. Let us firsi consider programming the ADC: for daia
logging, a sample is taken at a precise interval of time, in this
case gither every minute or every second. The conversion
cycle for the TLC549P is initiated with the 8th YO clock pulse,
50 in order ior a 'strobed’ operation where conversion is
necessary at a specific point in time, a ‘dummy’ conversion
takes place (procedure "RECEIVE') wharaby 8 clock pulses are
used to bring the hold function (of the analogus voltags) to the
poirt in time where a conversion is required. Subssquent 8
clock input pulsss {procedura "CONV'viill then clock out the
conversions result starting with the MSB of ihe 8 bit
‘conversion. if the dummy pulses wers removad, the resulting
conversion would provide data from the pravious convarsion,

leakage current and the cbject oi the
design was (o keep curreni consumpiion -

SRR 2

dovm o the minimum. The powar-on Qe 5 o
resst circuliry connecied 10 the MCLR % i , S
line consists of a high valug & . vy @
resistor/diode network which provides § oo I
the necessary logic low resst on switch B oo ®
on and consumes kttle cument. The LED =] L —-— -
is a low current type, and wilh a 2k 4% & 392
-series resisior just allows a visual a3 é 3

indication whan a sample has been
taken. Similarly high value (22k) pull-up

Figure 1: the circuit 6f the Remote Data Logger
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Figure 2: the componerit layout
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next write operation.

A3
1
Tia

=<_J,@I }

118 14_
Pas e L afve

am
STARY o5 161

SvAY v
DTveEE
1
17 -
D Yaa aale ! e
EH— o
1. ; EET]Ls Hews

22P| 22

| Pt

Exght data bits are then

I clocked into the Din line from

| the BUFFER register, starting

with the MSB (bit 7) of the

gata. A 10 millisecond delay

routine (DELAYEE) then

allows the seli timed

automatic erase and write
22 cycla by the esprom.

( When 255 conversions
have taken place, the Jogged
data is slored safzly in the
saprom whoss conlents will

" be preserved (for
approximalely 40 years) even

| if the battery supply is

“removed. By connecting the

lagger to the seral pont
(COM1) of a PC and pressing
the 'SQUIRT" switch
procedure "FLUSH is

| exetuled:

’ This consists of thraa sub-

I

|

routines: ‘READ" ‘INVERT'

and TRANSMIT". Again, an
instruction must 2 sant to
the eeprom in order ior the:
stored data to be read. The

thal is, a second or minute earlier in time. As 2ach bit is
clocked out the serial daia is presented to port ling RB2 ard
shifted left-wise into buffer register OAH.

The next part of the operation is to write this 8 bit
gonversion result to tha eeprom. However configuring the
seprom and writing or reading data is 2 complex operation
since the 93CLCES6 is a programmable memory device. [ will
thereiore try [0 explain in stages the operation of the seprom

Eefore any writing or reading of the esprom is possible the
‘EWEN' erase/write enable and disable instruction must ba
sent serially to the eaprom via the Din line. This instruction has
the following format:

Siart bii Opcode Address
i e TIXXXXXXX

Twelve clock cycle are therefore needad to.clock in this
information - {procedure ‘EWEN').

To wirite data into the esprom, the 8 bit daia heid in the
BUFFER register is shifted out to the Din line, using register
COUNTER 1o count the 8 data bits. The instruction 1o writz
data has the following format:

Start.bit Opcode Address .
1 01 X AT AG A5 A4 A3 A2 AT AD

Data
D7-D0

Since the address (contained in register BHIGH) is clocked in
serially t0 the eeprom Din line using tha BLF BHIGH instruction,
once eight address bits have teen clocked in. a further RLF

iormiat Is as follows:

Start bit Opcoda Addrass
1 10 X A7 AB A5 A4-A3 A2 A1 AQ

Data )
D7-DO

Procedure ‘READ’ shifts in the siari bit, Opcede and & bit
address into the Din pin of the eeprom. A further & clock
pulses arethen applied 16 the CK clock input of the eeprom to
shiit out the 8 data bits on the Dout line 1o the data register
BUFFER. Procedure 'INVERT® then logically Inveris the data to
satisfy R5232 logic protocdl. Procedure Transmit’ shifts each
data byte io the RA1 pin of the PIC for serfal iransmission.
Nole that the bits are nows shitted out using the ‘RRF" (shift
right) instruction since the previous writing and reading of data
fromthe eaprom had caused a reversal of biis, thai is, bit 0
occupying bit 7 position and so en. Transmission of senal data
at 300 baud required a Dit "cell’ period of 3333.3
microseconds. Since gach instruction fakes 122.07
microseconds fo be executed by the PIC using a 32.768 kHz
crystal, the software overhead time In shifting end counting the
transmitted bils is quite considsrable and has o be accounted
for when computing the 3333.3 microseconds delay between
gach data bit. It was therefore decided 1o use simple NOP
instructions to add to the software ovarhead time to dsfine an
accurate ‘cell’ delay pericd.

In association with writing and reading the serial data to and
rom the eeprom, both the CS (Chip sele<t) and CK {Clock)
signals have to occur at precise times . and in the comrect order,
A close gxamination of the firmware will show how this is done.

Construction
A 90 degres 9 way D .type PCB socket aflows forthé unit to be
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connected directly 1o the serial port ofthe PC. If necessary, an
extension lead can be iabricated as iollows:

9way D type plug (to Loggsr) 9 way D typs socket fto PC)

£in 2 L. PN 2
PIN S Lessens pin5

A batiery holder is used 10 retain the lithium cell. This can be
obtained irom Electromail, Ordar No. 430-869. The 93LC568
ie is also availabls from the same source, Order No., 831-769.
The other components are avallable from most component
suppliers. Notz that the press tc make miniature switches have
commonzd connéctions and the ‘squirt’ switch must be
ariented cormectly to provide-a 0 volt line continuity on the PCB.

Testing the unit is quite simple since the PIC software, if
executing, will ight the LED for an instanmt when the tatiery is
inserted into its helder. A voltage check on pin 1 of the
TLCS49F ADC ic- should be exactly 2.5 volts.

Data presentation and graphics software
The data 'squirted’ from ihe data logger is in a binary fommat.
and has to be scaled and converied into an &scii formal in
order to produce a meaningful represeniation of the caplured
dala. Pascal source program ‘3DISC’ shown below converts
the binary data, scales it and writes each sample, togetner with
a sample number in ascii to disk to produce sz file wiich can
then be printed out or presented as a graphical XY plot using
Sither Lotus or Excel spraadshesats. Since the ADC produces 2
0 fo 255 bit output for 2n input analogue voitage range of O o
5 volts a scaling factor of 51 will give a trua indication of the
actual voltage. An executable file, fogethier with a real time daia
logging software package (VGAJ) is-avallable fre¢ of charge
from the author with each pre-programmed PIC.

‘Continuous mode

A facility is available in the iimware so that if the data logger is
docked with the PC ie connected to tha serial pori, continuous
loaging of data takes place al 1 second or 1 minute iniervals.
This together with FC driver 'VGAS' produces a real time gfaph
oi logged data.

FROGRAM 3DISC|INSIFY, GOERUD)
{S£+)
(SI-)

USES. dos, exe;

VAR

sample:REALT

r:rezl;

FO:STRING([5];

WO :STRINGI[20);

sistring[20]);

TXT: TEXT; A

RUF: ARBAY[L, 5000]10F REAL; |
BUFSAMPLE : ARRAY { 6000 . 10000108 REAL;

A:REATS

R - smmd
5O L INTRGER

BEGIN
CLRSCR;
NIH =07

SV

VRITE('ENTER FILTHAME: ‘]
READLY (13Q) ;

NUM - =LE2HGTE (WO} ;

clrscr;

URTIL W0

ASSIGH (TXT,WOl:
REVRITE (LXT) ;
END; =

BROCEMIRE BETIERS;
VAR

CODE : INTEGER;;

BRECGIN

TEPSAET

WRITE('SCALING FACTOR ? :');
READEN(r0) ;

VAL ({r0,R,CODE)

cirscr;

ONTIL CODE=Y

if =0 then

Br=1}

END;

PROCEDURE WRITETEX:

BEGIN
CLRSCE:
BUF [X] =2
Kr=Xel;

RUFSAMBLE{ Y} :=S3¥PLE}
Y-=¥+1;:
PRITE("
Data.

_ *, *RECEIVing
¥ SAMPLF.2220) ;

END;

BROCEDURE 'COIY;
BEGIN

INLINE (5B0) ;
INLINE (543) ;
INLINE(SB4) ;
INLINE(S0D);
INLINE($24) ;
INLINE(SGO) ; caml =
INLINE(SG0)
INLINE(SCD);
INLINE(S14]);
FND;

PROCEDURE DATA:

VAR

FOLL:WORD:
hex:WoRD;
r=aldatz:redtsy
CODE : INTEGER:

FEGHT

EEPEAT
POLLI=FORT[S3FD]}
POLL:=FOLL AND 1:
URTIL BOLL=1;

HEX :=FORT[S53F8L7
A:=HEX/R;

TND;

(* coml *}

(¥ coml %)

BEGIN

A
Y:=6000;
COM;§ he
SAMPLE:=0;
PECORDNAME ;
LETTERS;
WRITELN( ,*Haiting. for DELA. . w5
_REPEAM

BEGIN

DAT=;

WRITETERT: o

IF SAMPLE>ZSA. THENGGOLS FIME

END:

UNTIL KEYPRESSED;

READLN;
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Operating instructions
1. Insert battery. Note this must be
3 voits.

2. Insert jumper J1.

3. Press the start switch.

4. Data will now be logged at 1 sscond intervals. Every time
a sample is faken, the LED will light briefly. Once 255
samples have been taken, the LED will remain off. Connast in

& Lithiurm type. CR16186,

the data logger to the COM?1 serial port of the PC. Run either
3LISC.exe or VGAZ.exe . (VGA3_2.exe for COM2 serial port)
5. Press the squirt switch. 255 bytes of daia will now b
transierred from the legaer 1o the PC. For a 1 sample/minute
interval to be selected, simply remove the jumpsr

To invoke continucus logging, inseri the battery while keeping
the start button pressed.

Resistors D2 REF25Z o
LED1 Low current LED {&g-Electfomaii
R1,R2,R4,R10- 22k 590-547)}
R3,R6 1k8 = .
x R o » [
R5,18,R9 100k Miscellaneous |
R7 10k |
Y4 32.768 kHz crystal .
GCapacitors Ji 90 degree 9-way Diype socket;
J2 2.5mm PCB-mounting jack socket
(o3| 100n JP1 2.5mm jumper %
c2,c3 22p 3V'CR1616 lithium button ceil battery; battery holder (eg
Electromail O/N 430-669); 2 x press-to-make miniature
Semiconduciors switches; 2.5mm socket; jumpér leads and wire links
1Ct PICI6C54LP PLEASE CHECK that your jack socket and miniature switch’
IC2 TLC5491P pin-outs match the PCB layout - it you use a different fayout,
IC3 93LC5 {eg Electromatll O/N 831-769) you need to aiter the position of the pin holes on.your PCB
poat 1N4148 foil print to fit. |
SAMPLE: EQY 1 ; RESE, TIME TIMER/COURTER
BEFEAT EQU 2 ; PROGR®M COUNTER
B 00 3 :STATUS REGTSTER
WRITE (TXT, BUP [X] = 922 .; EQU 5 ;PORT A
¥e=Mal; ECH & :POET B
write(txt, p e
EQU OFH  yMODULUS 31 COUNTER
WRITELN (TXT, SUFSAMPLE (¥} :2:0); )
SAMPLE : =SAMPLE«1; DLYCHT EQU 8 s TIMING LOOP COUNTER
To=¥+1; CounT QU 9 38 BIT SHIFT REGISTER
r COUNTE=R
OHTYIL SAMFLE=255: BUFTER EQU 0ad  :3DE CONVERSTIQN BUFFER
COUNTH BQU OB ;TTMING COUNTER
delay (1000),; INVERT EQU ODH  ;PTL TO RS232 LEVEL
BHIGH EQU 0115 ;255 SAMPLE COUNTER
CLOSE (TXT).; SIXTY EGT 012H ;1 MINUTE COUNTER
CLRSCR; LG EQU 0134 —
WRYTE(* ‘Comdleted captuve. ... - REG EQU OJ.J!;’ ; RTCC VALUE
OrRG 0 e
END. START
NOP
- . .. - - - INOP
PIC FIRVWARE LISTING: ‘HEMOTE. -ESM - L )
- MOVEW 0CH  FRAOSERTAL OIFTRUT
LIST p=36C54  ; PICIECSY: is the targstr iRl BED
processot iBA2 SUMPER.
;AL SQUIRT SWITCH
] ) ] » 8C i22. 0703 FOR XT2% TRIS BORT A - aal
32. 768 KHZ SCT PCHT A, XD , ;RS2312 START BIT LOW
BSFE ='GR_£_A GREENLED ;LED GPF
EE  EQU . 26 710 MilTisécond BEPROM: WHITE % o e 8
TIME. MOVLW 048 ;RS0 CHI® SELECT ADC iy
' ;REl I/0 CLOCE ADS
;K52 DATA OUT ADC
TXD EQU O ,ﬁ.ab TRENSMTP SERTAL RS232 i RBl. START SWITCH
GREENLRLH BQU 1 RAL LOH = @ . ;RB4 CLOCR EZFROM
SELECT EQU 2 R_-\Z LOW = I SBC, HIGH = 1 sRB5 CHIEB SELECT EEBROM
MY 1 i h ;RB6 DATA OUT EEPRDM
SQUIRT EQU 3 +RA3 SWITCH ,LOW = PURGE ;RB7 DATA IN EEEROM
EFPROM IRTS PORT.B
©S_ADC EQU 0 iRBOCHIF SELECT ADC BSF PORT_B. €8 ADC ;DISABLE ADC
CK_ADC EQU Y IRB1T/0 CLOCR FOR ant BCF PORT_E,CK_ADC ZSTART WITH CLOCK LOW
DAT3_ADC EGl 2 ~i§32 § BIT SERIAL ADC DaTA BCF PORT_3,CS_EE ,TSIS’_BLE EEPRCM.
START_1 EQU 3 iFB3 START LOGGING SWITCH BCF PORT_B,CK_EE ;START WITH CLOCK IOW
CK_EE E0U 4 iRB4 I/0 CLOCK E‘QE}_E-‘.;E_FROH BCF PORT_8,DIN s &ND DATA LW
.CS_EE EOU 3 iRBS CHIB SELECT RESROM e :
Dowm_ EQi § ;RB6 SERTAL DEA O/ FOR CALL EWEN'  JI¥TTIALISE EESROM
EEFR ) . Yo e :
DIN EQU ;287 SERTEL DATAIN I/P FOR cycLE
EERROM
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The Low Cost Coniroller
That’s Easy To Use

The K-307 Module provides the fearures
required for most cmbedded applications

An ¢+ 4 Channels in 1 Channel out
D.rgh + 36 Digital in or our & Timers
Serial » RS-232 or RS-485 plus [2C
Display * LCD both text and graphics
Keyboard + Upto 8 x 8 marrix keyboard
Memory * > 2Mbytes available on board
Low Power » Many ‘modes 1o choose from

The PC Starter Pack provides the quickest method
to get your application up & running

Operating System » Real Time Mult Tasking
Languages + *C’, Modul2-2 and Assembler
Easy to expand to a wide range
of peripheral ¢ards

Real Time Calendar Clock, Battery Back Up,
Warch Dog, Power Fail Detect, STE 170 Bus,
8051 interface, 68000 and PC Interface

Cambridge Microprocessor
Systems Lirnited

é Units 17 - 18 Zone ‘D’ i

r Chelmsford Road Ind Est b
Great Dunmow Essex CM6 1XG
E-mail ems@dial. pipex.com
Phone 01 371 875 644

Sheotrpmi R

erehemsnvéPlC S@ﬂw

PIC BASIC

Easy to learn BASIC in a Windows Developmerit
Environment. No need for assembler or 2 UV erzsefto i
pregram PICs. Modules opérais from a serial link to your |
PC. The 16C74 module has thesa featuras:

8k EEPROM, up to 2000 lines of BASIC, 27 linés of
programmable IfO, 8 AJD inputs, Interrupt deriven serial
RS232 interface, Peripheral 12C bus interface, optional
external ram.

PICDESIM

PICDESIM is = fully integrated Windows PIC Simulator, to use
vith cur Development Environment. it features:

| Single step, skip over, and run, Conditional breskpoints, watch |
| variables, trace any number of variables, graphical interfaces.
Up to 50 limes faster than MPSIM. Wide range of stimuli
including zsynch serial data. Integrates with our PIC
Programmer

£30.00, £25.00 if purchased with our PIC Programmer

| 16C57 Module Kit (8k, 4MHz) £30.00, Pre-buiit £36.00

PIC Programmer | 16C74 Module Kit (8k, 4MHz) £35.00, Pre-built £42.00 %
;

Program 16C54/55/56/57/58, 16C62xx, 16CE4, 16C71/73/74,
ij 16C84. Uses serial link to a PC. Windows and DOS software
pravided. Includes PICDE, the Windows based PIC
Development Environment with on-line help, project
management, editing, assembler.

Kit £40.00, Ready Built £50.00

PIC18CTAIW Erzsable 20MHz £24.00

PIC 18C74-04 OTP sMHz £8.00, 20MHz £11.00
PIC 16CS7XTIP OTP 4MHz £5.00
PIC16C84-04P EEPROM erasable aMHz £6.00
¢ 24LCG:> 8lod serial E"PROM a5 CO

16074 Module Klt (Bk ZOMHZ) £40. 00 Pre-bunlt £46.00 }x

PIC BASIC Compller

Naw! A PIC BASIC compiler for the 16C74. It

produces a hex code to program your 16C74 directly. :
Compatible with the EEPRCM versions of PIC 16C74 ig;
BASIC modules. b
Compiler £50.00

AR e T R T S SR R
Seringable for Programmer ar BASIC Modules £7.50

‘ ‘ f’nﬁes are inclusive, ple:s~ add £3.C0 for
Forest Electromc Developments P& and handling t each order.

’—E 10 Holmhurst Avenue, Christchurch, Cheques/POs payabie to Forest Electronic
Dorset, BH23 SPQ Developments.

Phonalfax. 01425 270191 Technical 01423 274083 V‘:sn our Web pa

= at h!tn.lm..v.lbm:cug <a. uk!~gmvramem'ea htm
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MOVIR 8° 00085001
OF TN

JRTEC CSRESCALE VALUR

STFSS PORT_B.START._1 4 CONTINUEQUS MODE
GOTO AUTO

BCF PORT_%, GREENLED ;TEST LED

CLRF RTCC

CALL UPLOAD DELAY

BSF PURT 2 ,GREZNLED sLED OFF

MOVLY OFFE ;255 BYTE. 2DDRESS COUNTER

MOVRF BHIGH.

S0kds

BTFSS PORT_A,SQUIRT  ;IF SQUIRT SWITCH FRESSED
; SQUIRT DATA

GOTO STOP_FLUSH \

STFSC PORT B,STARTEL WAIT FOR START ‘SWITCH

GOTO POLIL
RELEASE ;WAIT FOR START SWITCH 70
EE 3
AT e
E€LRE RICC s

OEBOINCE CLRWDT
BTFSS ATCC,7

GOTC DEEOUNCE

STFSS PORT_S, START. 1
GOTO RELEASE

~v fur e

nmmmmmmaﬁwmou

-

CYCLR ADC

CLRWDT

BCE PORT._A,GREENLED
CALL RECEIVE,
CLRWDT

CALL, WRITE

BLF PORT_Z,CS_EE
CALL, DELAYEE

; CLEAR ' TTTMER

sGREEN LED ON
;PERTORM ADC CONVERSION

10 MILLTSECOND DBLAV
;FOR. SELF TIMED ES
BSP PORT_A,GRERNLE ;GREEN LED OFF
DECESZ BHIGH,1 i NEXT EEPROM ADDHREE ~13
COT0 CONT' = ted
GOTO POLL sl ;255 SAMBLES TAKE!

CONT BTFSC PORT™;SELECT MINUTE SELECTED B¥% J17?
GOTO HIGHA +1 MINUTE DELAY

CALL SECOND ;1 SECOND DELAY i)
GOTO CYCLE_ADC ;HEDERT FOR 255 SZAMPLES.
HICEA CALL SECOND
MOVIM . 39 ;MINUTE  COUNTER
MOVWP SIXTY

G0TO G¥YCLE ADC

POLL 1

BTFSC PORT Qﬂmﬁﬂﬂ‘
GOTO POLL 1

STOP_FLUSE

BOF PORT A,GREDMLES
CALL UPLOAD
BSE_PORTA,GREENLED
WOVLW OFFHE

HOVWE BHIGH

FLUSH 2SQUIRT DATA 3% 300 EBAUD
FTFROM RAQ

MOVF “BUFFER.,.0

AL CONVERT

BALL TRANSMIT

CALL UBLOAD

DECFSZ BHEGH 1
GOTO PLUSH

GOTO 'CYCTLR:

RECETVE: FADC COMVERSION,

TWRITE CONVERSTON TO EERROY

CERONT T

MOVLW 8
MOVWE COUNTR
Ci®F BUFFER

BCF BORT_Z,ES_ADC

HEXT

‘ESF PORT _3,CE_ADC
B8CF PORT 3,CK_ADC
DECPSZ COUNTR, 1
GO0 NEXT

HOVIH 8
NQUWF COUNTR

RSF PORT.3,CS_3ADE
CaSV

BSF PORT_B,CK_ADC
‘BCE PCRT_5,€S_ADC

"BCF STATUS, O
RLF -BUFFER

BTFSC SORT B, DATA_ADC:

BEF BUErER, 0
ECF PFORT_5,CK_ADC

DECFSZ COUNTR,F¥
GOTO CONV

BSF ‘PORT.3,CS_Ane
RETLW 0

READ cALL §8
CALL DI_1
CALL DI_0

CALL DI O

MOVEW 8
.’:ZD'WI" CCJH‘IEE.

NEXT_TB
RLF BUICGH

BTFSC STATUS, (O
BSF PORT_E,DIN
BTF5SE STATUS, O
BCP PORT_B, DIN

HSF PORT_B,CK_EE
BCF PORT_B,CH_FE

DBECFSZ COUNTR:
GOTO NEXT_TB

MOVIW 8
MOVWE COTUNTR
CLRF EUFFER

CON
BESF PORT_B,CK EE

BCF STATYS, O
RLF BUFFER

BTFSC Pﬂgz_s,aﬁm"
8SF BUFFER, 0

BCF PORT_B,CE_EE
DECFSZ COUNTR; il
GOTO CoN

SCF PORT.&,CS E®
RETIA O

RTTE, PALE, SE
CALL BI_0
CGBLL DI_1
arn pip

ﬁ\"ﬂl g .

HOVIE couma

NEKT. 2

CLRWDT

STFSC  STATYUS.0
ASF PORT_B,DIN
BTFSE STATUS, O
BCF FORT_B, DIN
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¢8 DATX BITS
;CLEAR BOFFER
05 Tow

.

:CLOCK HIGH

;8 DATA BITS
G2 HIGHE

;CLOCE HEGE
;T8 LOwW

FELOCK EOW

;€8 HICH S5TOF

; SFART BIT LOGIC =
»; OPCODE 10

'*ADDRESS. A8 LOGIC ¥
8 AITs

;CrOfK IN 8 BIT ZDDRESH

R;S"GRE ADDRESS
;5 DATA BYTS

# CLEAR DATA BUFFER
;CLOCK OUT 8 DATA BITE

;INTO BUFFER EEGLISTER

SMREPE STARA BT INTO  BRPROM
rﬁQPCODE ot

BB (%] BIT ADORESS
B DATR BITS
,8 BIT ADDRESS

SHIET ATIDRRSS SERTALLY
INTD Big
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Sehematic Capture Design Tool
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Difect netlist jink fo BoardiMaker2

Forward annotation with part values
Full undo/redo facility {50 eperations) MBI
Single-sheet, mulli-paged and hierarchical designs

Smooth scrolling

jmélli%em wires {automatic juncfions)

Dyna

{18}

ic connechivify information
Autematic on-fine annotation
Integrated on-the-fly library &ditor
Context sensitive editing :
Extensive component:hased powar confrol
Back annofalion fram BoardMaker2
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BoardMakery. = Entry level

" &

PCB and schematic drafting

Easy and intuitive o use

Surface mount and meiric support
90, 45 and curved track corners

£95
Ground plane fill

Copper highlight and clearance checking:

BoardMaker2 - Advanced level

All the fealutes of BoardMakerl "N
‘Fuil netlist support- -Bdard@i:ﬁ;);ure, >
OrCad, Schema, Tango, CadStar

Full Design Rule Checking

both mechanical and electrical

Top down modification from the schematic
Component renumber with back annotation
Report generator- Database ASCl, BOM
Thermal power plane support with. full DRC

Board [ (//[{/;

Gridless re-entrant auterouter: .

- Simuitanedus multi-layer routing Ez '
* SMD and analogue support
« Full interrupt, resume, pan

and zoom while routing

QOutput drivers - Included as standard
» Printers - 9 & 24 pin Dol matrix,

HPLaserjet and PostScrpt
Penpiotters - HP, Graphiec & Houston

- Photoplotters - AllL Gerter 3X00 and 4XQ0
+ Excellon NC Drill and Annotated -

drill drawings {BM2)
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Tsien (UK) Limited
Aylesby House

Wenny Road, Chatteris

Cambridge, PE16 6UT

Tel 01354 695959

Fax 01354 695957 ]

E-mail Sales@tsien.demon.co.uk
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tsien




BSF FORT_B;CH_EE
BCF FORT_B,CR_EE

DECFSZ COUNTR
GOTO MEXT Ta
RLE BUTIGH
MOVLW 8
HOVWE COUNTR

NEXT_T
CLRVIDT

RLFP BUPFER
ETFSC STATUS, 0
ESF PORT B,DIR
BTFSS STATUS, U
ECF PORE s.mﬁ

BSF PORT_EB,CK_EE
BCF _PORT_E,CKR_EE
DECFSZ COUNTR
GOTO NEXT_T
BETLW 0
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BCE :Bﬁms_.h.es_m
RETIM

5B CLRWDT
-BCF PORT_B,CK EE
PORT_B, DIH

BSF
BSF FORT B,CS_EE

=
nop
ACE PORT:BOKLEE
HETIAN O

DI_0* CLRADA®
PORT s,nm
BSy PORT B, GK EE
BGF. PORT. 2, G BE
1]

BETLW
It e

PORT_5,CK_EE

DI_1 CLEWDT
BSF PORT_E, DTN
BSF PORT/B, CK_EE

BCF uonrm

HETLR. 0

COMVERT
XKORLW OFFH
MOVWE  BIEFER
MOVLY 8
MOTRE  COUNTR
BETLW 0

TRANSHIT
BSE PORT_A,IXD

EXTr GALE, DETAY 3
RRF BUFFER

BIESC STATUS.D
B8° PGRT_A; TEIF
BII-‘SS S’!‘A’HJS ﬂ

fTSSHE QLOCK PULSE WL
;ADDRESS SHIFTED IN

;RESTORE CRIGINAL ADDRESS

SBATA IN BOFFER HEGISTER

-
ilnnsid. -!c

;OBCONE 00
SHOGIC 1

;LOGIC 1 5
;7 FURTHER BITS LOGIC X

sCLOCK LOW
,S‘IL’%RT BIT HIGE
4 CHAIP SELECT HIGH

1 CHOCK] HICH
: GLOGK: 00

S EXCRUSTVR=08 DATA WITR WP

-EDATY B i ESUNTER

FEBND STASTURIT FHD RERE
FOELAY

“ROTATE BUFFER

FTEST CARHY FLAG
JITEST BND TRANSIED BIP
A ALL 8 BIT8

a2 m,mm
FSTOR B

DELAY 3 & i3333. 3 us PELAY
SQFTWARE GVERHZAD

fiop :122. 07 us DEEAY

NGP

NOP

NOP

KO?

NO®? %

xop

CLEWDT

NOP

NOP

OB

NOP

WOP

NOE

NOE

KOP

KOD

RETLW 0

3
TELAYEE 10 MILLISECONDS ERPROM HifRmme
s DELAY

‘MOVEW ER
MOVWF DLYCNT
RDO DECFSZ DLYONT, 1
gotoe RO
CLEWDT
retlw 0
UELOBD MOVLW 1 R -

MOVWF RTED
UPK CLRWDT {Cont . © previeys
BTFSS RTCC,S column)
REITR 0
MINUTE MOVLY 1
MOVEY . 2 HOVHP RTCC
MOVWF RTCC :
MIN BCF PORT-A, GARENLED
HOVIW . 15 t"gx.t.pggé-m
HOVWF THIRTYTO MOVF BUFFER, 0
‘CALL. SHORT CALL CONVERT
OB CALL TRANSMIT
HOP BSF PORT 2, GREENLED
XOE I
#=CFSZ SINTY, BSF PLAG.D
GOTO MINUTE NOoP
RETLW O o
SECOND o
MOVLR . 15 | BTFSC PORT_A, SELEC
HOVWE® THIRTYTWO. 'GOTO EIGH_8
‘SHORT BERSS PORT A SOUIRT
CLAWDT GOTG cvére ©
HobE FeE.0
ym WE REG: CALL SECOND

2EG,T GOTO AUTO
Qﬁ?m SHORT HIGH B
DECFSZ THIRTY.TVWO,1 MOVEW . &0
GGTO SHORT ‘MOVWF SIXTY
BTESS FLAG,.0

MOVLW . 31 CALL MINUTE
HOVWE RTCE MOVEW 06F%
R CLRWDE MOVWF RTCC ‘
YOVF RTCC, I BCF FLAG, 0
HOVWF RES ‘GALL MIR ‘
BTFSS HEG:;? |
GOT0 HO . | cova AU,
e i |
HOE. - org {1 PP}
nod | gots. 'sTART \
RETFLW 0
A CEREDT
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A presprogrammed PIC is available from the author with
free software protoco! converter and reat time
data logging software. A pre-drilled PCB is included.
Price £27.50 P&P inc. From: R. Grodzik (MICROS),
53 Cheimsford Road, Bradford, BD3 8QN.
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8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE
COVENTRY CV3 25F

Tel: 01203 650702

Fax: 01203 650773

Mobile: 0860 400683
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(Premiscs siluated close to Eastern-by-pass In Coventry with easy acceas
to M1, M8, W40, M42. Has and MGS)

Hevwileit Packard 4354A - Preoond Araiyser
 Hewlatt Packard 23534 - Pratocol Arabmer =~ =
Hewlstt Paciard 4324 — Power Mster (win £78A Sensori. — 275
Hewdett Packard 4354 or B Powe: Mater (with Mik‘&-ﬁéﬂ fram £730

Heawiell Packard 4548A - (TIMS} Frans—=s=on Fnpasment MSet L £2000
Hentett Packard 47298 - Cartiey Nose Test Sal = Lo 2a]
Hewiett Packard 42614 -L.GR. ntarr"m - = -£300
Hewlett Packand 42718 -1 CR. Me‘laf\ - _ES0D
Hawiett Packard 3420A Digis! Signal S -E350
Hewdet! Peckard S3354 - 200MHz I-f-" F:ﬂw»;e Systems Counzor, £500
Hewdan Packard 53424 - Fre;\.-erw"fum*:: !B HZ - L, T3]
Hawlett Paekard 53324 - Wiowa9 Fagienty (1SGHIJ £1500
Hewiatt Pachard S314A - [NEW) |mw‘2 Urdversa?Cantsy,. _£359
Hewistt Packasd 5153 - W zwe'sam Reccsgsr ——————— = £3350
Hewtzit Packard S238A Frequency Ciuriar 10000 e — _£250
Hewlelt Paciard S3TDA - 100RHS Usvvares! TimaErCories 450
Hewlett Paciard 53854 Frequancy Courtar - 1GHz - (HP18)

witii OPTS DOVOOG 000G e a8 | 0955
Hewlett Packard 6634 - 60103 Sy=em Poaer Surgh ¥ 1500
Hewiztl Packard 6523A rﬂew:ﬂanwﬁ-' =y 0 #1550
Hewiell Packard 55324 - Syst=m P.S.U - -£1530

Hewlett Packerd E253A Power S5y cﬁ-’-.p\Ti o — k200

Hewlant Packard $161C D.C cumsnt sourte £150
Hewietl Packard 62554 Poess Supphl 40V - 1 EATwan _£200
Hewlstt Packard 62668 Poser Supgly 407-5A = LE220
Heatatt Packard 63718 Power Songly £07-38 e E275
Hewi=n Packard B00ZA - Autoranging P 30V - 104 _EE50
Mewient Paciard 6034A - O-EGV-10A Sytem PEUL £4500
Hewlets Facksrd 7473A - & Pen Plozan. _ —£250
Heniatt Packard 7.;50.\ £ Pal Fios - 3 £453

Cossor 3162 - 60IHz Pt Crarvmd. e g =

‘Goukd 05 235 - 15MMz Dual Chanes = == £150
Gould 05 3351 - 400hz Duzt Gharnsi,. — £Z20
Gould 5110 1008 H2 Ineinem osoatsoige 50
_Goukd 1602 - 20 WMH: 0.S.0. with pririat {cumons). £1155
‘Hameg — 272061203 - 20 982 Dt Chamndd from L1735
Howielt Packard 1740A, 1741A, 177434, WoohHzGsden o fromE350
Hemtett Pachard 17074, 17078 — 730+ 200 = _from £275
Rewictt Packard $42004 - SOAHI- 29:1‘593::&9 _E1630
Hewiett Packard 542014 - S00MH: D £1750
Hawielt Pazkard 54501 % - YOLHE - Dg»ﬁzng charmel - £1850
_Hewictt Packard 5410060 - 15&% S £4300
Hewiet Packard 162C ~ ¢ cnannef - 100 — —— (71 ]
Hhachl VESGF ~ 50 MHz e = - — = £330
Mitach! YCE2ES — 100 ‘MDQG! S I;LS NTAV) GPIB £2230
Intron 2020 — 20 MHz Diosat Sorags (WEW) ., E730
Iviatsu 58 5702 - 2O0HE Tus! Ct'mi_ —n 8178
frratsu S5 5121 - 1004H2 Dual Crharnel _ £42§
kastsu SS 5710 - 60MHz Dual Crannel e I——

Kikusui GOS 5100 — 00Kz 5 Channgt, 12Traza. _E475
Kixusul BSS 6522 - 200fHz Diges! %m?. — - _E473
Kikusul DS5 5522 - 100MH2 Dual Chanpal €325
Megueo - MED 127048 - - 20 1z Digitad Sioage pEv . —

Hicoiet 3091 - LF D SO 21100

Phillps 3211 3717, 3240, 3243, 3242, 3261,
.bn

=62 — _ Trom £1425
Phifips 3215 - :QMH: with é‘é&ng:m s‘ar-«r- — S

FniL;u PAL 32654 - 4000H2 Duzl Craraed - £15850
Fhillps P 3225 - TS0 Dusl Graneed . - — — 21500

Pmirps PM S - EOM.H: “DSO0..

Phikps 3253 zwamanmmmwmwrm
Philips 3540 - Logie i:x:;c 250tz Soops A Loge Anadysa) .
Tekironix 434 - 254z - 2 elA..abgueR‘:G;a. —
Tektronix 554 - 150AHz - 2 Channsd = Sem—
Tektronlx 455 - 10RAr- DS.O. — ———
Tektronlx 2213 - 600MHy Dugl Chares! T—
Tektronix 22185 600z pual race
Tekironiz 2236 - 100MHz Dus) Crannal win CoutedTner
Tektronx 2335 Duz! tracs 10008HZ (pontatds) S——
Tektrontx 2445 150 Mg - 4 Cranal
Tektronix J435A ~ T150MHZ - 4 Q‘Ezﬂ'i:i
Tektronix 2225 - SOAHZ guaf ch
Tektronts 155 - 50800 Dual Charvd —
Tektronix 453455 — {I0AHZ An storage .
Textronix 465/4558 - 1000z dual mﬁ—__
Tearonix ST547EA - EAGZ 2500z Dusl Charned
Tektronix 7313, 7603, 7513, 7623, 7833 ld“dl‘iz-l-n"
Teldronix 7704 ~ 2300MHz & o8

Telequipmen'
Teteguipmen L\L!63 200iHz - 4 Crannel
Otner Scopes available toa

SPECIAL OFFER
HITACH! V212 - 20 MHZ BUAL TRACE £180
HITACH] V222 - ZQMHZ DUAL TRACE + ALTEANATE MAGHNLFY £200

Adr&nfezlllﬂA - mma ECH:.

Entorv'Allech 757 1(XMz-22GH2 -

Hewlelt Packard 3580A —-SH28RHE . £585

l:n-u‘.-sn Packard 37058 - Consteliaton Aratysar wih 157094 Hgh ITpegants bartare (As ‘6&1_..
£35730

Hanistt Packard 182T with 8359A (10MHz — 21GH2) = &3S0
HP 3582A ~ 25HM2 Anshser, quachennsl £250
Hentett Packard 355014 - Specinam Anayysat Interfact . _£1099
Hewistl Packard 1817 + E552B § 85554 - (]G'a'i-lz ¥ IEGM:)_i e e OER0
Hewtett Packard G565A - Hetwork Aralyser [(S0OXFHz = laGRz) — - E4000
‘Handott Packard 35624 Dusl Chanvnl %m S Ara‘, = 7D
Hewsztl Pagkard 85304 15 10KHz-1 5 42
Hewtsit Packard 85524 - SCKRHE - 22GHz F-;.'Etvé — £10,000
Harceni 2370 - 1100BHZ .. - e _.£955
Marconl 2371 - 30Kz - 200K - 21250
Hegure MSA 3501 - 1-350 G}'tz(AS e — £10%5
Maguro MSA 1312 - 151 G!-EZ(ASIF‘W]

Pelrad 641-1 — 10887 — T15GH: - £1500
Rohds & Sehwarz— SWWOB 5 Polysaop 01— 1200MHz. - £2300

TekUraniz 2102 KRz - 1AGHZ
Tektroniz 7].13\\1?:7@0’3@!@1‘&[1 mmammm}

AVD AUZ15 - L2 - ACDE Brzaisonn, Lédksgs « lonsaton Testes . -
ANRAITSY WE 4428 D73 Transnsson Analyscr — . 2
Antitsy MGE12A Fifsa Fattzm GasSater.. £1500

Catifornia 751TC - AC vasahle Poacr Sentce —£1200
Datatab DL 1880 Progrartenzbls Fransien! Reccroer., — £350
Dyanpert TP tfresigiacs ~ Twep;cl Tetes - vraDssits coekien -£1930
E1P.533A - qu;wzqcau‘:a[zs:: (€5, o' =P S, -
EIP 331 = Frequency cogrder $852. . —£700
Fametl APT0-30 Powar Supgey (G-‘Cw’.!i‘_h) Auto Rangrg. - _£720
Fernell S5G-520 Sqnal Gentralr (SO WD) £300
Femell TSV 70 ki Power -mmiv SA cr 35V-104) _E200
Flure 5300A - Cabralor = —£4500
thtSlDi:*C;MJ-st‘pﬂw s 000
Flure 51008 - Caioratar — o _ =iy £3550
Heiden 1107 — Z0V-104 P@WFW'SW] U= ==8 = _ 650
Hewien Packard 34374 System ﬁm—-s-isr, =_—= _£358
Howistt Packard 34384 DQGJ v — — €850
Hewiett Paciard 34334 R ftmetde €300
Heatett Pfy;k_rda'.'llhﬂ? 2Ar'.\79!ﬂ.‘37833 WMconnelnk Ara‘,'sa 3504
Hewiatl Packard 3776A - POM Tenmamal Test Set £POA
Hewiett Prekard 33254 - Z1MHE SomnesisrTonea Gem_ o B T1500
Hawdett Fazkard 3488A - HP- 1B $«w ool 1t
uar:cus Py av 'a.z&‘.:i&} — gg
Henien Packard 333A< Measw-'\gael — £1500
Hentzll Packard 35314 Wae Ansh £750
Hewistt Packard 33554 £1/2 Digt M Melar (Amoﬁ)_
Hewlett Feckard 3776A - POM Temomz! Test St . POA
Hewlatt Packard 3779 A/C - Prmary Ruiiciex Anayser from £1009
Hewtant Packard J779AATTSE - Prmary Mux An.!.!.-sﬁ __from £500
Hewiett Packard 42754 - LBFIM&: 1 le-Frequency) L 24250

Hewlenl Packard 43424 -0 M

HEWLETT PACKARD 62618 |
Power Supply 20v-50A £450 D:scounl for Quantities |

MeEntztt Packard 64634 - Modsater i i
Hew'ott Pzckard BSBSD - Synhessed Sig Gan 10 K}Q 26GT

Hewistt Packard 83435 - h‘!ﬂ—me E:aedsaﬂ.! “AmgEled [3Enen 25 20"1-!1
Hewdet! Packard 51654 - 50 MHZ Pragrammabla Source

Harmtatt Faohard 53508 - Secon Qecsiame
Hawten Packard £5354 - Synihasices g 3

Hewiett Packard 6683A - l.w:-atm SgralGen2d 63GHY)
Hewiatt Pachard 31534 - Averzs Powest Metst

Hewielt Packard 81588 - OEeca! Arerugtor (OPTS 002 - D11)

Hew'otl Packard 83554A - Wave Source Moduls 2831340 GHz.

Hemiet! Pachard Z344A - Teecng Gerarater

Hevilett Pachard 80114 Pulse en. 0 1Hz-20MHy

Hewlatl Packarag 6820C Sweep csclator mardrarmd
Hewiett Packard 37504 Stofzgs nomnakse:

Hewistt Packard 5863A 5 4GHEz e 12.56H2 Sig Gen
Heatett Packsrd B011A Puise gon 0.1H2-20\Hz

Hawistt Packard BEI0C Sneep 030Za500 mMasnirame - =
Hewiett Packard §730A Strag= eortakiar

Hewlett Packard G753 A - Hetwork Ansy

. £500
2500y
250

osecd- 13000
Hawiett Paciard BS3A with 85894 - (D81 — 21GHz) —
Mewlett Packard 8353A - (001 - 2E0HE) .
Hewielt Packard 8534A 2 40Nz I 12 5GHZ Sg-Gan.
MﬂmedE%A-A_mArg,?mfxvl AL
Hewielt Pachard 89584 - Cefatyr Bado Interdsts

‘Hawient Paciard 2001 A - Moduiaion Analyses
Hewlatt Packard PI22A Vasatie Atsrestdr
Hewiott Packand 117285 - Carrizs Noass Teg)
Krehn-Hite 2200 Lin%.on Swesp Gererak:
Krohn-Hite 3024 A Os=22ix
Krohn-Hita 5300 Phate Met
Warconl 24324 S00MHT cgiesl Pz, mater

tarconi- 20194 - BOKHz TO0MHT - S,w&sﬁd m Ge.e'a'of —
Marcend 2571 Bat=s o Anareser - =

Marecni §500 Autermane Ampitude Ar.a‘ - -
Harcopl 6560 (& §310 Haad) - Microwae Psmer * Meter_

Y2arconi 2018 - E0Hz - S200MHy Synthassedadl P Sirial Genetalot
Phlkpt P £157 100t ecion gan "

Phiiips 3120 LF. Synthesiser 4G]u

Phillips 5330 Poyanmats AF SQ;F.H Gan (12D M)

Fhilips (8518-TX} « TV Pattern Gersialoc
 Prema 4000 - E|QWI&WIHEW) E
fizcz) Dana §2420 Prograrmmishis PEU 25V- 2A_ - =
Racal Dana B2465 Frogesrmmatis P 25104,

Racal Dany 3100 40 1500MHy syranasezar

Racal 1882 - 1.3GH: Frequency Counts:

Racal Dans 9081 Symn. 53 gan SZAHZ —
facai DJ;&SQ.:—#S,‘MJ’\..Q 1040 _—_——
Racsl Dena 9303 Tam RMS S

Racal Dana 9303 A F Level Weter & Head
“faca) Dara #5317 UNF kreguency mgtsr SENAH2
Racal Dena 53024 RT mancalmetes (vew version),
Razcal Dana 9082 Synresised amim &5 n;«an (B20MHz).
Racal $085 LonTEsoro (schsir_ a e
Raca) 9301A - Tr HMSR}FL@W&P = _— B0
Raca) 9521 - SGHz Frequancy Counmer __g450
Rotwde & Schwarz AMF 2 -1V Deroduiiac =

£1250

Rohds & Schwarz LFM 2 - 60 Mhz&mpl}ay Sweep G b { g

Ronda & Schearz UPSE 2- Vides hios Meter = L£3200

fAshoe & Schwarz - Scud Rago Coca TestSet — £500
Rohde & Schwarz SUF 2 Nofse Gensralsr. L

Bohda & SchwartUPGE -Fecghometer 359

- Schatiner KiSG 2034 Line Vatage Varaton Srndatee = £1259.

Schaffner NSG w WiErtseante Simuiase, £530°
Schafinar NSG 223 wark 10 L850
deumbagasl.m-o‘% h@maq- l@k’r’;ﬁ{evsa—_ _ easss |

Schiumberger 2925 Razo CodaTesi 51 Ea)
Schlumbergar £331 - 1GHs Rago Comvms Tasi 52t i _E7000
Schiumberger 2720 1230 MHz Fragency 500 l

y Courd=:.
Stanfond Research DS 340 - 15 MMz Syeszad Funchon [a]
and artarasy aEveioom prnersion Ii‘w
Systron Bonne- £630 - Mcraave Freguency CountsrZ65GHE__ e73
T pmant CT71 Cutva Trase’ ...

Tekironx ’I’MS-‘.;:S-»AFG 5101 Am-.fza‘, Fovmon Gem £1750 |
Takironix 1240 L — = £750
Tekironix 631 HR L4 == POA |
“Tekironix m,swo Se'esi.ngclmsﬁet S )
Tekironix — £ - rmany aveizes such as SO0, SWS0A. SGS02, 3
PRI, FGEM, TG307. TRS50Y = many mocz. . £POA
Tektronix 577 Cimve Trames Lo 98 £1153
leurankw + TM5O1 « P02 - Gogrend Probe Arpiisr — 2433
ektronix PGE0S + TG501 ¢+ SG303 3 TIAS0A - Osciioscupe Caivans, £1555
Tenmnh CGE1 - Frogrammabie OscRssory= Caaaior Gendraitd 3595

Tekironix AASCO? & TM 5006 LT -Frogranvmatio Distomion Anatyser 52500

Tekdroniz 577 - Ceno Tracer .. S5
T'rn., #311 Frogranshatio e - 500
o 5814 Violiage Calbeatsr = = 750
'nelln_.rfzo Progammable 10%‘%‘;&3&&5{1(5“&”) ___E70
Wavetek 1728 ng-mm&ba Sy Sowire (00001 HZIHD POA
VWavelek 3010 — 1- 16HE S:pral Ceparalsy — 1250
Wiitron 560 Scater Hatnosk Anshyser — (£800
Wiltron 85205~ Pro@amnsbia ﬁ&aGm:w(‘aﬁ E:GMZI — s 650
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- Flectronics Principles 3.0 now contains fifty-eight

ec O m I C S Windows and an extended range of neary 300

g H fully inferactive anologus and digital elecironics
fopics Cumentiy used in hundreds of UK and
‘ﬂ ﬂ |l m C H pl @S 3 ; O oversecs schools & colleges to support GCSE,

Alevel, BIEC, City & Guilds and university

For Windows 3.1, ‘95 & NI. foundation courses. Also NVA's and GRS
It you are looking for an easy and enjoyable way | where students are required to have an
O studying or improving your knowledge of understanding of slecironics prnciples.
electronics then this is The software for you.
R A TV P
‘ccf. :”: :e o Anakog o= Meter Moeamant (Yol Sy
e ™ dee) O Anrater [Reacine
B insketance: ror deflschon . /10048 {React
| DR, Sy [ AMAL C Ormcmter =
— —— = 2 ey g UVatties
logedses e Clioasg — =
TumdCoctle, - ar Resistance mulipher e’ = m Ra Hemphizs b |
CosiotSeeondy. | — +——— a9k e | MM/
| x . \ — = s ——
T I Meter 4, =z — - ik Il
vin=20{|  Vohege ’__E;,':‘—_" Ry } ‘_'-—T;
R&ngE oy =2 . ‘ . e |
o F—ro Cemmn ™ Sa—
6'5' y 1
Gain (Av] O— O e /) 1kDhee col tesistaned i |1 Vot I
ST §
i kg ialy ] Vool Tpecat | cawmﬁfe,ydl , == ‘ ﬁTw- —
— li; L_ l
| Clleoamone | _ Tepe Theow. ] Copy & Pasts s = *l o _
Hoig| WBHproes® | L
Other titles available Inputs & cutputs use electonics symbols.
Electronics Toolbox 3.0 £l 9.95% Scientific notation avoided where possible fo maké
el S o T Ll numbers & calcuiations meaningful.
sents commonly used electronics formulae and 3 % 8 A . =D, -
routines in a way that makes calculations easy. Just select Expenment with siandard textoook examples, even
the topic, 'pep’ in your values and find the result. check your homework _
Mathematics Principles 3.0 £49.95* Hundreas of electronics formulae avdilable for circuit
Study or revise mathematics in whal wa believe is an invesﬁgcﬁon.
interesting and enjoyable way. Neasly two hundred topics; . e T -
including the GCSE syllabus with interactive, full colour Multi-user g licence for schoals & colleges.
graphics to enable Tearning through doing'. Produce OHP slides & student handouts.

Electronics Principles 4.0 £99.95%

Contains all of the extended version 3 and many more

G mamosn o e .| Complete Package just £49.95 |

microcompuler operation, registers, arithmetic and log-ic g P iy
unit, ROM, RAM etc. Addressing modes and full J For more information, UpgrOdeS or software by retum.

ingtruction set.can be executed on the screen. Telephone (O '| 3 76) 5 'I 4008 1

e — —

EFT Educdtional Software. Fump Howse, Lockiam Lane, Withom. Essex. UK. CV8 2RI, TelFox 01376 514008,
. E-Mail sales@ epfsoft.demon.co.uk Web pages hifp: /Amav.octacon.co.ukiext/eptsofheare him
' UK Fease Add £2 per order for post & packing + VAL Make cheques paycble to EFT Educational Sofftv.cre:
Switch, Deita, Visa and Mastercard ofders accepted - please give card numbbar and expiry daie.
OVERSEAS ORDERS: A £2.50 postoge for countiries in the EEC. Quisice EEC add £3.50 for amall postage.




Get the message? i
On the front panel of the “arrow” is & row Oi ten
LEDs aimsd in a dead-straight line. The lowest three are

he Valentine's Day
party is in full swing. A
smoochy CD is pfaying.

Suddenly laughter is heard o o green, followed by two yellow, two orange, two red and, finally,
- couples are taking it in L= ‘a flaghing red. When the button Is pressed for an instant, the
turns to try each other with Cupid’s Arrow “reading” on the display slowly rises from the green end
- the modern way. There aré no little afrows sticking in your towards ihe red. After several seconds it stops. The cbvious.
clothing and your halr, but if vou have the potential for passion message which the colour conveys isthe subject of the
this little light-emitfing dart will surely go straight to your hean - laughter.
ar are you secretly aiming at someaone else? Are you merely a It may ke a disappointmant o ieam that operation oi
lemon-coloured lover or a red hot Romen? Whatever you Cupid's Arrow is gntirely random, but isn't that always the way
prove to ba, the gales of laughter will show that you are ‘it works out? It is impossible to predict where the dispiay will
making somecne happy! stop - just like orie of thosk little darts A simpler circult could,
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Figure-1: the circuit for Cupid's Arrow
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have been devised if an instani readout was congidered
satistactory. Howaver, the gradual respense of this design
compleles the suspense.

Circuit description

The circuit diagram for Cupid’s Arrow is shown In figure
1. Power is derived from the 9V battery, B1. However,
this cannol be taken direcily because comrect operation
refies on absolute voltage levels. Since the supply vollage
falls as the battery ages, some stabllisation is neaded.
This is ths purpose of voltage regulater, G4 which wirks
in conjunction with capacitors G3 and C4. The regulator
will mainitain a constant 5V ouiput for the rest of the.
circuit urti{ the battery voltage ialis below 7V
approximately. A battery pack ¢onsisting of six alkafina
AA cells was used for the pratotype power supply and
this may be expected to give about 50hours of service.

The first section of-the circuit is'an astable based-ong,
1C1 2nd associated components: Providing the reset
input - pin 4 - is high (positive supply votage), the.
astable provides a train of pulses at ifs output, pin 3, The
irequency of operation (number ofipulses per second) is
determined bythe values of resistors, B2:and R3 in
conjunction with cagacitor. 1. With those specified; this
will' be several hundred pulses per second.and since itis.
nof critical, no adjustment Is provided.

Push-16=go switch S1 is of the two-way type: In its
released pesition, it maintains gin 4 in a low siate through
the push o break contacts and therefore na pulses are
given. When S1 is pressed, pin 4 is made high via fixed
resistor, B1 and pulges are produced until it fs releassd:
Even a Imomentary press will generate Several tens of
pulsas due to the high frequency of operation. The exact
numoer will therefore be completely unprediciable.

The puises from the astabla are applied to the clock
input,.pin 14, of decade counter, IC2. On ths arriva!.of
each one, the ten outpuis, O 1.9 (shown by the nuribers
in inverted commas), will go high in torn. On the next
pulse, output O will go high again and the cycle will
repeat until 51 is released. With a shorl press of S1, this
cycle will therafore repeat several times. Wnen the pulses
stop, the one which happens to be high “freezes”
{remains high}.

Scaling factors

Each IC2 output is conneacied to a potertial divider
consisting of two fixed resistors. On each operation of
S1, one of these will therefore be Ieft active. For example,
output 8 |pin 9) is connected to resistors RS and R15.
The potentiaf dividers have the effect of scaling-downhe
basic, 5V ouiput by centain knawn factors - the lowest
value being derived from output “0" and Increasingly
higher ones from successive outputs. Table 1 shows the
voltages provided by each potential divider.

With one of ihe potential driders active, a certain
voltage will appear &t the common cathode of diodes D1
10 D10. Thesa prevent the low state of the other ning IC2
outputs interfering with the action of the high one. Tiis is
because the dicdes prevent cument fiowing back o
“sink” into the low outputs. The voltage Is applied 1o the
top end oi a further patential divider consisting oi fixes
resistors, R24 and R23 and preset potentiometer, RV1. If
RV1 sliding contact is adjusted to mid-irack position, 1he
valtage will be divided by twae. It is then applied to
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eapacitor, C2. This will charge slowly from zero taking several
seconds 10 develop a steady voltage across ii.

This increasing voitage is applied to the input, pin 5, of
bargraph driver IC3. This responds to an analogus (smooinly
charging) voltage and, according to its value, the ten outpuls
(abelled by the numbers in inverted commas) will go low
regpectvely. The device is designed to respond in 0.125V
Increments with the comresponding output going low. Wnan
D.125V is applied 1o pin 5, autput “17 {pin 1), will go low. Al
0.25V, output “2" (pin 18) vill do so and -sc on. Thus, when
1.25V is reached, all ten cutputs will be love. Ths device is
configured in “bar” mode so that preceding cutputs remain lowe
as higher ones are reachad.

‘Down the sink

The LEDs operate by allowing currenf1o *s$nik" fremthe.
+5V line into the appropriate output, The first LEDs To light will
therefore be the green “cold” ones followed by the “wamitar”

ones through yeliow, orange, red and flashing red. Note thatng

conventional series nesislors are peedad forthe LEDs since
current kmiting takes place within IC3:

Each operating voliage applied to IC3 pin 5 is calculatedifo
exceed that required to switch on a particular LED but less
than that needed to operaie the next one in fine. An example
will help to make this clear. Suppose, when switch S1is
released, 1IC2 output 3 (pin 7) happens o ba high. Note that
this is actually the fourth output sincéthe firsi one is output
“0". The active potential divider will therefare be R10 and R20.
and with the values specified, the voltage produced at their
junction will be 1.8V approximately (see Table 1).

Table 1
IC2 Output  'Voltage
‘076
108
1.32
1.50
1,79
202
225
2.50
283
3N

BN D MEWN O

Taking acetimt of the 0.45V “ost” across diode D7, therewill
be 1.05V at the top end of the potential divider R2Z4AMRI/R25,
Note that the forvard voltage drop of the dicdes is muchilass
than expected.(Usually takén to be 0.7V approximately). This Is
because they are operating under very low current-condrions:
it the sliding.contact s at mid-track position, there will be equal
values in the top and bottormy arms. The Voltage applied 1o
.capaditor C2 will therefors be one half of 1.05Y - thatiis, D:53V
approximately. As the capacitor charges, the'vohage arpled
10 IC3 pin 5 will therefore rise from zero and gradually
approach this value. Succassive LEDs will light - the first ong-at
0.125V, the second at 0.25VY the third and 0.375V and the
fourth at 0.5V, The fifth one will not lignt becausa this would
need 0.625V which is not available. The display willtherefore
siop at the iourth LED

Over the threshold
Preset potentiometer. RV, provides an adjustment to the
cperating voltages. This will be used at the setting-up stage 10

pravide correct operation. It is nesded becauss the voltage
levels may not be exactly as calculated.

Switch 51 is a single pole 2-way (SPDT) type. Its push ta
‘make contacts apply 2 virtual short circuit to capacitor G2
(since resistor R26 has a very low valug) while the switch is
‘pressed. This will snsure that it is complstely discharged at the
Time it is reléased. The display will inerefore risz from 7ero each
time. Resistor R26 fimits the discharge current which.could
possibly damags the switch coniacts in time.

‘Construction

‘Begln by driling the four mounting holes and saldering the:
ihireeii.e..sockets in position. Follow with the two link wires
then 8l diodes and resistors (ncluding preset, RV1). Noie thai,
resistors R8, R12, R13, R11, R7, R6 and 310 are indicaledi
using. letters A o G for clarity. Take care to observe the polarity
of the diodes. These are amanged in two sets. In Ine horizonta!
group of seven (D7. D3, D4, D8, D10, DY and D), ths siriped
{cathods) end is 10.the right. In the vertical group of thres (D2,
D6 and D1}, the cathoda is at the bbttom. Add the capacitors
making sure 1o .observe the polarity of electrolylic capacitors,
€2 and C4: The slightly shorter end lead is the negative one in
each case.

Solder the LEDs in position - the green cnes ara at the end
closer to the regulator. All ancds ends (those having the longer
end lead) are soldered 1o the right-hand pads which are all
connected together. Care musi be taken {o ensure that the
LEDs stand equal distances above the panel and higher than
any other component. In the prototypae, ths {ips of the LEDs
stood 20 mm above the panal. Add the regulator, again, iaking

.care over its orientation. Using the specified component, tha

flat face is adiacent to the row of LEDs. Note that certain
stifiilar regulalors have ttieir outer pins interchanged. If
necessary, refer {o the suipplier's data. Solder pieces of
stranded connscting wires 1o the points labslied S1 “push to
make contact”, “pusk to braak contact” and “common
contact”. Solder.a similar piaceé of wire 10 the pad fabelled
"52".-Adjust BV1 to approximately mid-track position,

Insert the ies inta their sockéts with the correct orientation.
Sinca these are CMOS davices, they are vulneratle to damage
by static charge which might exist on the body. it would be a
wise precaution o touch somathing whichiis earthed - such as
a water-taps-bafors handling the pins.

Justjin case
The protatype unit was:bulltina plastic box with an aluminium
fid. This gives & good appearance. However, any case style wil
oo as.long as it ean accommodate: thie’components.
Everything, except s batiy pack, i$ miounted on the fop
'panel. ThE dircult panel will be’ attachad 5o thai the red LEDs
are at'the top,0f the display. Measure the positions for the LED
hades and drill thern to a diameater of 5mm and at 7.5mm
centres. The fingl appearance of the device depends largely on
the naatness of the row af LEDs so takeé areat care to ensure
that they are equally-spaced and in a perfect straight line. Drill
holes for circuit panel mounting, jor on-off swiich $2 and push
10 go switch, S1. Mount the clrcuit pangl using plastic stand-off
insulaters on the boit sharks. Cut these-to such 2 length that
the LEDs protrude through their holes by about 3 mim.
Mounithe switches and refemring to figure 3, complete the
wiring. Take care that 81 tags are comectly connected: With
the component used in the crototype unk, thé tag labelled 17
is the push to make ons ard the one labeiled *3" the push to
break. This marking will te found in small letieriig next to tha
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Figure 2: the component layout
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Figure 3: wiring up the arrow

“CIRCUIT PANEL s A e
s v Lo
O
O
=
B
o
L)) PUSH TO MAKE 3
NN T € st
d.&-.p:—.g:.___f‘_'; & Go
e P o N
ETWTNE s 1l = A U o it L

COMMON’

PUSH TOBREAK:

{eiminals tiremsatves. The cenire {ag Is the common one.and
15 connected to the negative batiery snap wire together with
the “S1 cammaon contact” one leading from the circull panet as
shown.

With switch 82 Gft, insert the calleriss, snap the corinector
in place and secure the battery holdsr using a small bracket or
adhesive fixing pads. Ft the lid without the screws for the
moment and switch on. Some of the LEDS will light to give &
random display. Press 81 jor & short time. Successive LEDs
should light from the green end taking several seconds to reach
the final outcoms. Repeat 2 sufficiznt number of fimes to
check that each LED has a chance o operaie. it is clear that.
thg fiashing red one navar comes on and there is sometimess a

Resistors

R1, A2, R4 to R13, R16 10%
R3 220k

R14 18%

R15 13k

R17 8k2

Ri8. 6k8

‘R19 5k6

) | ) 4k3

3k6

2k7

1k8

47k

e by
OY’EOSW 1% metal film
100k min vertica)|preset

resuit where no LED gperates at all, the RV setting should ba
increased a little (by anti-clockwise rotation of the sfiding
cordact as viewed irom D8 position). If tha fifst LED never
comes on its own, the setting could be reduced. Once
cerrectly adjusted, the preset should require no further attention
and the lid may be secured. Note that the flashing red LED
may not flash fully on and off. This is a consequence of the
unusual way of driving it. The box may, of course, be
décorated with 2 suitable heart motii.

Thie first sign that the batteries nesd replating-is whan
sometimes na LED comeés on and no one aver gets ths fashing
red! We did wam you that this was true {o life!

Press the bution - you never know, you might-te lucky in love!

ic2.
Ic3 i -
1C4

LEDs

Miscellaneous’

st

8-pin dil socket; 16-pin. dil soc
18-pin.dil sockst; holder for 6 A
'size cells; six alkaline AA calls;
PP3-type connsctor for cell holder.
= All components for Cupid’s Arrow
v/ere obtained from Maplin:

SN
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The Shake'n'Etch in operation - this shows
the filt of the tray and the approximate level
(shallow) of the etching fluid.

PCB
Shake'n’Etch

by Bob Noyes

Many of the messy complications of making your own PCBs at home or in a small
workshop can be overcome with the help of this dedicated rocking tray for
PCB etching solution.

his project was bomn out of total frustration: the

frustration of waiting for a board 1o sich In an

almost-cold PCB bath. When etching solution'is

iresh it is sull hot from tha hot waier used io

prepare it, but it socn loses its heat and takes
lenger and longar 1o work.

In the past i've used a FCB tank which has.a heater and
bubbtes alr through the sclution 10 speed up the process; but
you can't ses what's happeaning and whan the holder
containing the board is withdrawn 1o examine the PCE A drops
eiching sclution everywhere. Constant checks must bé made
to stop It from over-stching, especially when viery thin tracks

are used, and conseduently & mess is-made and ferric chioride
is a devil of 2 chemical to clear up.

To keep & constant eye on praceadings you can't beat the
good old fashioned elching trays, but thess lose their heat very
quickly because the layer of ierric chlorida has to be very
shallow (or you can't see the board). This shallow leve! also
means that commercial neaters on the markei can'i be used
as they require a fair depth of solution 1o radiatz their heat.

Afier years of putting up with all these problems [ finally
decided to do someathing about it, 80 here's the finished
project, the Shake *‘n Etch; it has two distinct sections and
gither or both cah be built.

I

OFF BOARD WIRING KEY AeRZwPg - HE |
s 1 LED .VE "
2 KETWAY i
i 3 ACIN " R
+ ‘OUTPUT OF 33111 27
[]az- 5 AL N OY To=—==i¥
o & ov 391101} . |
T o 7 FOTEND:VE | +—oE
- g pOTWAPER [
il 9 311 ADJUSTS) we—-9
10 POT OVEND . |
B 1] SUPPLY 38311(4) e
12 LEDWVE
1

1 ]
2 CHECK TAB OR HEATSINK'
IS5 NOT CONNECTED TO M2
R3 INsuLaTED L
220R
2 ] e
i = o, |:| 5 e
- ‘Gf MY
7,{ shgs
T | a7 (553)
Em L —dk TR |
| ] iy
| : BC2s7 Wizt
g0 - - ° - —AFCAWER S\WITCH
* MOUNTED ON HEATSINK
1o —
[ ‘Figure 1: the temperaturé ¢onfrol
12

circuit of the Shake'n’Etch
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The heater
Because of the corrosive nature of ferric
chiloride #t is not practicable to heat the
-solution directly, i.e. by putting the haater into
the etching solution, so the only practical way | e
is under floor heating - an idea borrowed from %
the Roman era of over a thousand years ago. b
In this case, it consists of a piece of
aluminium at least 3mmJlhick, or two thinner
preces bolted together. The size is slightly
larger than the PCB tray which is going to sit
on it; the edges can be bent down for rigidity.
A heaier is bolted undsr the aluminium plate. l
The heater presented a problam at first until it ‘ o
struck me that large 100 walt power resisiors CUT Fiti KEYWAY /
‘are designed 1o dissipate heat to the l be /
|

Figure 2: the component layout {or the temparature contro! board l

lgv‘c Ceroeoa8o o

s

. | mounTON
surrounding heatsink, so two of these have &5 | LaRaE
: Ttk R y bl HEATSINK
besn used to convert electricity directly into _$_ oo L Ao
51 . MALE SPADE PCB CONNECTORS. ] |

Now the problem was overheating; if the TRIAC BT135F SHOULD SE INSULATED i TAB SHOULD NOT BE CONNECTED TO MTZ (F TAR'
‘heaiers can increase the temperature from 1S NOT INSULATED USE AN INSULATING MOUNTING YT MICA WASHER AND PLASTIC BUSH
ambient up lo, say, 60 degrees C they can
keep on going until either the plasiic trays
melt or the solution bubbles away. This problem was resolved producing a small wave; this washes over the board and'
by using an {1391 1 temperature sensor IC. also bolted removes the black gunge. Wnen using both oi these additions,
directly io the underside of the tray plate and usad to control the etching process is speeded up and a more gven eich is
the heaters via a small PCB using a triac to switch the power achieved as well as making the solution iast longsr.
on and off. A variable control allows precise temperature e
setting of the lemperature oi the iray plate and hence the The heater in detail
solution. For safety reasons a low voltage is used. Atthougn this:

7 increases the cumrent nasded to produce the same amount af

The agitator neat it is far safer; after all, a bath of liquid is going to sit on iop

The second problem when using a PCB tray is that the board | of it when in operation. A supply of 12 volts AC was chosen as
lies in 2 fayer of black gunge, (aithough there is probably soms these transformers are readily availablg and reasonably priced.
fancy chemical name for it). In a PCB tank air is buobled Thie value of the heating resisiors is 4.7 ohms, 100 watts. So
through the solution and the board sits up vertically so that the with no other losses ths tolal heal gensrated is:

hlack aunge is bubbled away and drops to the bottom of the:

tank. This method is impractical in a PCE tray because the: Two 4R7 resistors in parailel = 2:35R
solution is only a fraction of an inch dsep, so another approach

was required. A way around this was to rock the tray slowly, Cument = = V/R =12/2.35 = 51 amps

Power (heat) = | x V.= wafts
51Ax 12V = 61.2 watts
or 30.6 watts in eachresistor.

As can be =een from the above
calculation, 50 waltt power rasistors
can be ussd, but 100 watt ones are’
larger and dissipate the heat over a
bigger area and as sach one is only
run at 30.8 watts they are being run
well within their specification.

The total power 0i £1.2 watts is
wall within the raiing of the 100 watl
transiormer even allowing a few
walis for the motor drive in the'
agitator unit.

To confrol this 60 watis of heat, a
LM331 | temperature control ic is
used: this remarkabie little ic is 2gain
Th? Shuake'p:thh‘tgg} {here seen'propped onits side)_ ; . reasonablz in price and comtains all
shayeing thg layputiof the control.panel and the rocking tray. Fo ths clectronics to-switch the heating
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Figure 3: the circuit of the L200 power supply board. Mount
1C1, L200 on large heat sink.

‘ D1-D4- 1N5401

2 |
OR22 |
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{ ] |
|
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Z 02 +VOUT '
!
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| +
_ =3 C4
== :
R1 pa® |
820R
3 3
& & » . : & 01 OV'OUT |
;C‘I 1000u - 4700u sVR1 43
"TO PAD OUT VR1 5k

e !

on and off digitalty. Being a small DIL 8-pin davice:itrequires an
external powear switch; this is because any high power swilch
produces heat and would interfere with the temperature being
sensad by the imtemal thermistor. The pin out is as follows:

1. O volt

2. Quiput (open coliector)

3. Temperature adjust input

4. + volts in: 6.8 volts internally. regulated
5, 6, 7 and 8 not connected

[————— = —omrov ——
| LARGE
i L HEATS IhK

&

ri
55

Figure 4: the component layout di the 200" power supply
| board. Pin 1 = OV out; pin 2 = +V out; pin 3:= ext pot; pin'4 =
ext pot; pin 5 AC in; pin 6 = AC in.

The output pin 2 1akes tha shape of an open collector output;
so R4 is required to turn on TR2 when the lemperature being
sensed is lower than ihat sat on pin 3. TR2 then turns on TR1
by drawing bass current through it. TR1 then turns on the inag
output device via R8 as wall as a menitor LED via 87, The friac
chosen, the BT138F, is a very high power davice as, although
in this circuit its BMS constant current is around 5 amps, ifs
peak current is much higher. It has an insulated tab and can be
mounted directly onto the heatsink without the.need for an
insulating sst.

For correct operation the LM391 1 requires a stable supply
although it has a built in zener regulator. The 12 volt AC will be
higher off load, i.e. the heaters off and drop to 12 volts with the
heaters on. To remove 1his vaitage change IC1, a 7808 delivers
a constant 8 volts tothe-dropper resistor R3. Because of the
low current demand of the iemperature circuit control, haif
wave rectification Is used; this also allows a comman
connection for MT1 of the triac and the OV of the supply, not
the cass if a diode bridge was used. When the iemperature
being sensed is the same as the lemperature sel on Pin 3 (the
output), pin 2 goes low. This turns off TR2 which tums off TR1
which in tumn switches off the Iriac and the mioniior LED goss
out indicaling that the nesters are off.

Because of the spacing oi the termperatuié sensor 163
Getween the two heaters RS and R10 there will be a thermal
delay which is caused by the heat generated in R9, R10 taking
tima to reach the sensor. By the time the heat reachas it the
neaters have slightly overneated, that Is, gone above the presat.
temperature!, so the sensor will turn off the heaters until the
sensor detects a temperature lower than that set by VR1. Then
the heaters will be switched on and stay on until the sensor
detecls ihe comrect temperature, so that again the temperature
will vary slightly, hovering around that set. Graat care must be
taken winen calibrating the control VR1. The LM3911 does nal
respond to a setting of degrees centigrade but to a voltage on'
Pin3. This voltage seis the switching temperature. 0 both the
modzls made here the comrect maximum voltage on Pin 3 was
3.3 volts, The higher the voliage the lower the switching
temperature and the lower the voltage the higher the
temperature sat. Because of the large number of variables no
frecise voltage can.be given 6 it must be set by trial and
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Figure 5: connections to the temperature controt board
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R9 AND RB10 4R7 100W RESISTORS USED AS HEATER

eror. This should be set such that the iray plate is just
touchable quickly but cannof be fouched for more than an
instani. The temperature of the solution will alvays ba lower
than that of the tray plate because the plastic tray actsas a
kind of temperature insuiator. The solution must be kept beiow
60 degrees C to minimise any vapour from being given off, as
it has corrosive properties. Anything much above this could
cause a health probiem, as well as affecting the suroundings
with lell-tale brown dots associated with ferric chloride.

The monitor LED will give an indication that the heaters ars
on. To test the circuit the base and emitter of TR2 can be
shorted together, which should tumn off the triac and the LED
(this is simulating the effect of the temperature being sansed Is
above that set). If shorting these points fails to turn off the LED,
re-check the circuit for errors fo find out why.

As the sst temperature approaches the monitor LED starts
to glow less brightly; this is because the output Fin 2 of the
LM3811 switches between oif (high) and on (low). This is
achieved by pulse width, that is, ths output starts of high théfi
pulses low/ with short low pulses. Thesa pulses get wider and
wider unl it is lows with short high pulses, and the last stage in
the output goes low. This is done tc provide a digital cutput.
The triac is aiways hard on or hard off. This pulsing makes the
uss of a relay to do the power switching impractical, as the
relay cantacts chatier during this pulsing time. The chatiering
cauld cause the relay’s contacts to pit due to the sparking of
the contacts, as they would bs switching the full 5.1 amps.

If the agitator section is not going to be built, the iray plale
must be bolted to the box with four small-diameter bolts {3mm)
and a gap of 3mm left between the metal tray plate and the
external wooden box. This is to reduce the heat iosses into the
box as well gs lzave a path for any heat under the tray plate to
escaps. If you are going to build the agitator, only two
mounting bolts are used, M4 type (4mm), and these will bs
used as the pivot points.

The leads from the sensor 1C3 to the temperature coniral
PCE should be as short as possible. The best way is o mount
the PCB onto the undarside of the fray plate with spacers; the
leads then are only a few inches long. The heatsink with the
7808 and the triac mounted on it should be a piece of
aluminium with at least 10 square inches of radiating surface.
Do not bolt the heatsink directly on to the metal tray piate but,
‘again, use spacers (preferably not metal anesl). After all, the
tray plate is going o be heated by RS and R10 - not the best
vy to kesp a heatsink cool, The leads to the temperature
control PCB and heaters musi be long enough to allow the
tray plate to be moved up and down by the agitator without
straining them. Check that none of the wires actually touch the
tray plate or the heating resisiors, as over a period of ime this
may cause the insulation to melt, with obvious problems
resulting. (Always kesp wires away from hot surfaces, in any
c4se.) S2s the suggested layout diagram.

The agitator in detail

This part of the project is more mechanical than electronic. The
object is to slowly raise and lower one end of the tray plate
about half an inch in order to produce a small wave to wash
over the bodrd to dislodge the black gungs not to cause a fidal
wave, To do this a smalf electric motor fitted with a suitable
gearbox is used to produce the up and down motion. A lever
is fitted to a cog on the output drive of the gearbox, this lsver
is connected to one end of the tray plate and as the cog
rotates the lever raises and lowears on sach revolution. This is
shown in the diagram; care must be taken that the outside
suriace of the cog is flat and the lever is not foulsd by the
mounting tush on the axle or the axle itseli. The spsed oi the
output of the gearbox should be in the range between 10 and
40 revs per minute. A little experimenting is required to get this
righl. Thé speed of the motor. a DC mode! motor or similar, is
controlied by the motor speed control PCB. This is basically a
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Figure.6: motor speed contrel connections

ANY 0.2° PITCH PLUG SKT MAY BE LJSED 5.WWAY
'OR WIRE DIRECT TOECARD .

MAX RESISTANCE MAX SPEED

I & WMOTGR SPEED CONTROL BOARD
4
= 7
=,
B
— 2
4= 1o} 3
ETn4
PRESS EUTTON TO = >
AEVEL TRAY PLATE SEE TEXT 5
UsEnTO
TR VALUE .
‘OF VR1
=
. 1
MOTORGEAREON ~ )
2 I |
o [ —
AGITATOA E 12V AC
SWITCH SF‘:ED POT FRAOM
SkLIN THANSFOSMESR
MIN RESISTANCE MIN SPEED

3-15 voit DC regulated supply. The moior gearisox used in the:
prototypes was bought as redundant stock from Greenweld
but similar devices can be found from such firms as J. Bull. &
Trequent advertiser in ET1. The moior iz basically a 12 volt DC
maior and runs at 40 revs psr minute at 12 volts but when {hs
voltage is reduced it slows down.

Because of the gearbox the torque is quile sufiicient at this
lower voltage to raise and lower the tray plate and tray of
solution. It is advised to try out the design with a tray of water
rather than sclution and to use a plastie shest over the tray
piate. Needless {o say, while these experiments are baing
carried out the haater unif should be disconnected.

The final dssign should produce a small wave, litile mors
+han a ripple, ard even at the highssi speed shiculd not cause
the solution to splash.

Tre motor central boeard
‘can produce from 3 to arcund
15 voits, so care must be
taken if a low voltage motor is
ugsd. The circuit is the
standard L200 regulaied
supply almost out of the
reference book. R2 is ths
current limit resistor which
causes the supply to bagin to
shut down when the maximum
st current is agproached. For
maost small motors a2 1R 2.5
watt resistor can be used, but
If more cumrent is required this
can be reduced to OR22 2.5
watt giving well over 1 amp of
cutput. R3 has besn added so
as to increase the minimum
voitage cut of the supply itz

value can be anywhere from a shon circuit, that is, a wirg link
10 2k2 . Whien 2 motor stalls due to fack of volls it draws more
currert than it should, aibeit not enough to turn the motor but
gnough to damage # over a pariod of time, sa by fitting a
suitable resistor in R3's position the minimum voltage can be
increased such that ihe speed control VR, will run ihe motor
aven in the minimum speed setting. The choice of value
depends on the minimum voltage required but it works out that
a 330R rssistor increases the minimum voltage by aboui 1 volt.
Once the correct voltage range has besn found from
experimenting say 6 -12 voits (example only). The minimum
voltage has to be incraased from 3 o 6 volts, that is, 3 voits at
330 chms per volt works out to around a kilohm, so R3 is tk.
Fromi 6 volts 1o 12 vaolts maximum is 6 volis, so again at
330 chms per volt 6 x 330R = 1,980 chms (1k980), o the

he Shake'n'Et
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nearest value is a 2k2
potentiometer. To give full
range on the conuol VRI, a
standard 5k pot can be
used, and a resistor fitted in 5
parallel. That is, to producs
avalue near to 2k2 a 4k7

Figure 7:'a guide to iaying out the outer box

| DEPTH GF 50X LNIT TO SUIT

, ] COHTROLS MOUNTED ON THIS PANEL MOTCR GEARZOX AND LINKAGE
resistor can be fitled across MRS TRANSE GRYAER MOUNLED UNDeR v FangL| | ALSO ROOMFOR TRANSFORNMER.
the connection of the pot
that is being used. Athough =

or : i UK PIVOT POINT . .
this is not as linear as using TRAY PLATE MCUNTED SUCH
the correci value pat, it TRAY PLATE LARGER THANTHE TRAY BASE || | LRAT WHENFLAT [T S(TS 20mm

EZLCY RiM OF CUTER BOX
works. Greal care must be .
taken not to allow the pot .

/.—?' n
< WAVEMOTION

connections io go opsn 3 === N‘?Tg:m‘coumo;.s AND MAINS &
. 3 %= AT REAR OF UNTT TO PREVENT
circuit when a motor is DRIFS OF FLUID FROM FALLING
connecied, as the vollage ON THEM
vill go to its maximum of
about 15 volts, which could A PIVOT POINT e e
pOSSi'DW d ae the motor & 3mm GaRALL THEWAY RCUND
d 3 T o
as well as produce a ERONT

gigantic wave oi corrosive
etching fluid! Once
everythning has been soried

out, it should be run
continuously for around half an hour withaut the tray in place to  After all the testing the whole unit should be inspeacted ior

check everything is QK and the motor is not overheating. If loosz bolis, nuts ete. Only after these tests should solution be
bolts are used on the mechanical linkage as pivots, lock nuts ussd. Care must be taken not to put too mugh liquid into the
must ba used, or two nuts used with & shake prooi washer tray at once, 20 as o prevent splashes; also, the less fluid in
betwean them, to prevent them working Icose with prolonged the fray, the less tha strain on the motor.

use. Then run a fina) iest with the tray in place, but with watar When in use the advantage of the press.button on the

in the tray instead of etching solution. Again, 2 full half an hous agitator can be sesn. it Is much eazier to level the tray plats
test should be carmed out using the heaters and the agitaior. with this rather than with the switch,

Figure 8: a guide to laying out LM3911, R9 and R10, and the
PCB plate.

NOT TO'SCALE 5 ]
ALL 8OLTS WOUNTED THROUGH TRAY PLATE ARE
COUNTERSUNK TYPE TO LEAVE SURFACE FLAT
|C3 A
Re LM3o1s H10 TRAY PLATE
I o i | =
| B = L
METAL CLAMF ONIC3 : = -
SIDES BENT DOWN
FOR ADDED STRENGTH
M3 PIVOTPOINT
. . 2rd PIECE OF 2mm ALUMINIUM
it BOLTED TO TRAY PLATE
- "
& ey i, £ o) I TENMP CONTHOL PCB MOUNTED ON THIS
o {.4 . 'SIDE OF PLATE AVYAY FROM THE HEATERS
‘. L e i N -

e Bl Ta — Bl -+ SPACERS TO HOLD PLATE FOR,
== | | S B (W MOUNTING TEMP CONTROL PCB QN
Lol L el Bl -

i I Roa=o8
feare b
K] SO
R R e T L [ BRACKETS FOR IGUNTING
s - — LEVER FROMCOG
o
‘M4 PIVOT POINT
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Figure 9: a guides to assembling the tray rocking plate
g g oling y g

>

NOT TO SCALE.

“2nd SMALLER PIECE BOLTED !
. UNDER TRAY FLATE TO CONDUCT
MORE HEAT
" M3 PIVOT FOINT

il

144 FIVOT POINT

MOVEMENT
UP AND DOWN

‘MOUNTING OF LK3311
UNDER TRAY PLATE

USE SILICON GREASE WHEN
'COG WHEEL ON-QUTPUT OF GEARBOX HOUNTING RS AND R10

44 EWOT POINT

(1) The Heater o

id |

*

l.

Resistors

sl | ‘R1R2'R3 22k
sm il 10k :
© RS ak?
= | Re 1k
S N Ry 330R
iR | ROR10 4R7 100W (off board)
VR1! 5k linear potentiometer

Capacitors
*Adjust toisuit temperature range: see text.

c
Capacitors c2
c3
2200uF 16V radial c4
C4 2u2 16V radial
100n 16V disc Semiconduétors
IC1 1200 regulator ;
D1-D4 IN5401 3 amp AT
g 7808 mgulalor ! e | : =3 :
~ LM3911 température EBtaller oft Miscellaneous - y

Motorléga’r box 3.12 volts DC motor and gearbox:in the
range of 10-40 revs on output. See text. (if ali glse fails, !
Maplin WC687 seems to have a suitable specrfcahqn but

has not been tested with the prototype.)

Speed control pot 5k linear

Knob for above

Switch - single pole on/off 1A

Switch - press-to-make 1A

Metalwork to suit; cog. etc. to fit output of gearbox
‘cam-lever; Vero pins or 6-way x 0.2in pin plug {e.g. Mgpllp
JYa1Y); PCB-

ELECTRONICS TODAY INTERNATIONAL
63




|'Funs en any PG nmning Windows 3 1, Whndows 95 o

PCB Designer EZE e

Al XIACC Se"af\/'lsa \demkdﬂsary%\dmﬂmﬂ pnn‘terundmr'mr
For Windows 3.1, 95 or NT -

iel pebl
gnet jd:\pch\zamp
owd Iot 5nep wWindow Help

PCB Des

By fie £ E, —) ;
DizlE ""h- Intle?neglg'l
+5 o | Visit our WWW site al www.niche.co.uk for more-information
‘ 1 landa warking demo. The demo is also available via anonymous FTP
t = "= from itp.demon.co.uk in the dir /pub/iibmpc/win3/apps/pcbdemo/ as
Looking for the price? ~ la"1 pcbdemo.zip. Internet e-mail pcb @ niche.demon.co.uk.

It’s just £49.00 all inclusive!

...no VAT...no postage...

...No additional charges for
overseas orders.

]

Dealers and distributors wanted. a»
7Y

@

a» F! NiE
qawll jl ©O =

[Produce Single or Double sided PCBs.

B
«»

Lo

L. chi ¥ Print out to any Windows supported printer.
<p - _1/Toolbar for rapid access to commonly
<»

«>

@

s

used components,
| Helpful prompts on screen as you work.
{v/Pad, track & IC sizes fully customisable
v'No charges for technical support.
v Snap-to-grid sizes 0.1%, 0.05° 0.023"

and unrestricted.
1 SMT pads and other pad shapes.
v/ Prints at the resolution of your printer, tnuch
{ higher than the screen shot shown here,

m,"l iA i-.l 4 "y | - ol ¥
Niche S'@ﬁware (UK)

R\
W ¥
o If you need Valves/Tubes or RF
N Power Transistors etc. ...then try us!

LYNX ARM - _We have vast stocks, widespread so_ur_ces

: : 4 : : e anid 35 years specialist experiénce in méeting our

}‘ﬁi&mﬁﬁm : :'i;ﬂé;:;?‘:“z‘i:im‘muww c':wmm :x:-«' wrrc;-\-i customers requirements.
[ oarn 7 winere (ro otz iihg] 50 ST aorstmann el - He X200 )

A\ (| | ot

{ STAMP BUG '””Ve/ 2 ~ o ¥ '
"STN-'?'“IPCM'?HG:HEI}:E?'-JW I £

TEGOEITE Wi fesec et GONT UG
1 sacupancium Fegogarras v g ¥ OELOn . iy |
| o reprogam = (need: S srogaTInng sk \

Foveertis iwummﬂgzrffaa{tm up io l :

50T &0 1D 1o 3 hesss motan from e oroce G - -

4 201 Sa55m ¥} E |

o

MUSCLE WIRES | i

Faenarng vores et CONTRACT WHEN ELECTRICALLY HEATED oocus s 3 USRL) amount o 3

Torte UG 5 D gt for 2500 wars s O3V &G curnak: fons 1500a il ideg | =5 | 1

(roefom Gars of wmre f5€ L3 ares 252 = | p —

Drxaxg TES PESL 502G 28 DagE] So dvastia vEONWAly XS aEn DeR Ve 1L SHp i 1 §

for l3proem | Bk i i
2 P o . S : —_——

SERVO - IR - LCD CONTROLLERS | EEEEREL u

Arange of B et aoreDba e RAC 38rvos L 10 8 SevEe Ter Toas- ke RSZ3Z Tome R -0Y &y R YT BN OF &0 9P &

mangs from yous PE s $enn 40 DOZon und UPGREG £iL =

L0 dreplay drivers %2 SCG BN (OAE0ier 1,05 LP 10 470 erracers B2 32 IRk 3 E -
| ® orogremmabie receiver 17 capas s - sy Dbt 8 Y Tuned to the needs of the Radio Amateur

EFR ot & S| =
‘ = above 5 & F £ S i
Prease cell t0 receive furiher cetals Sauy ofthea f = : Chelmer Valve Cabgpany. 130 New Landoiii Road,
MILFORD INSTRUMENTS Fh AR QNS NE S
Creative Products for Enquiring Minds Tel: 44=01% 45—3 55296/2 6Q§Lr“:|
01977 683665, Fax 01977 681465 Fax: 4401245 ndqoﬁ_&

ELECTRONICS TG‘DAY INTERN 3«TION-«L
64




ISGAPE

LY

STONE

. lectronics has brought one of the world's oldsst

~ scientific calculating machines - Stonehenge - into.
virtual reality, and made an interactive, real-time
reconstruction ¢iihe site accessible through the
Intemet.

The ancient megalithic monumznt on Salisbury plain in
‘England Is famous for the large Size Of fts stone structures, the
*trilithons”, in which accurately cut stone slabs weighing
around 7 1ons each are carefully fitted onto stone uprights
weighing between 25 and 50 tons apiece to form a ring of
sqguare sione arches - and the mystery of its origins. The
designers and builders of Sionehengs are lost (o history, but
ihe favoured interpretation of the stong circle’s use is that it
was a kind as:asfronomical compass, [0 assist priests {and
“farmers} of-a long-gons age in predicting whan sunrise and
moonrise would fall at ceriain times of year so that seasonal
refigious ceremonies could te carmied oul at the proper time.

Stonehenge as we know it is in {act a series of stone circles
built &t different timss. The cldest stones of Stonshenge are
about 4,500 years old, dating back to around 250G BC, buf
there are sioneworks and other traces in the vicinily of ritual
activity going back to 4000 BC and beyond.

Virtual reality

The project has baen developed by virtual reality specialisis
Superscape VR in collaboration with the modern monafith,
semiconduclor giants inigl, who regard it 35 & fine example of
how semiconduciors, virtual reality and the Intemnat can make.
a dramatised and educational presentation avaflable to 2
worldwide audience.:

A Heritage site on the
World Wide Web

ENGE

The virtual reality mods! has-besn designed to provide
*scated periormance” on the Internet, so that users with a fast
Pentium processor-based PC compuier based an ong of the
iaster Pentium processors can get the maximum access-to all
ihe detalls, and a fast frame rate, but users with an older
Processor can still get into the virtual environment.

The 3D Viscape software that runs the Stonghanige.
program runs at the moment with Netscape Navigatar 2.0 and
above on Intel-based PCs with a 486 processor {or higher)
running Windows 3.1, Windows 95 and Windows NT. This
demonstrates the amount of precessing power needsd to
carry a moving VR image, even dne that is limited 1o shifting a
viewpoint, rather than moving figures around independently.

1E7 T
| _ STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:

PCB Assembly (Conventional and  Product Design/Cansulitation

Suriace Mount, Full Procurement Service

Wave & Hand Soldering PCB Test & "Burn in” Facilitiss:

Complete Equipment Enctosure Dssign & Manufaclure

Manuiacture : PCB Anwaork Manufacture

Device Frogramming from hand Circuits Drawn Professionaily

written shis or PC 3%%" disc Kit Procurement & Suppty

Cable Harness Assembly/loom Componant Sales

Manuiacture A Refuroishment 2 speciality

Card Cage and Module Wiriig Top Quality Work at Reasonzable
Full Inspaction Ratzz

I}

| Phone Steve on (03438) 360406 or fax-details of your requirements to us

on (01438) 352742
EQT LTD, Cromer House, Caxton way; STEVENAGE, HERTS, SGi 2DF
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Using Windows 85 and a P150 processor, with a 28.8 modem,  Canadians in recent
it still iook over 5 minutes to download Viscape and the virtual cemuries. Othar

world before the Stonehenge site could be viewed. phases covered are the
Superscape developed the virtual Stonehenge using their woodland clearances

PC-based Suparscape VRT, a VR auihoring package, using beiore 4000BC and the ||

photographs and illusirations taken from all around the site. appearance of long

The “viewing area” covers such a distance that it is guite barrows and the

possible to head ior the mysterious grove on the horizon, and Neolithic causewayed

then find that you are not sure how to gei back 1o the standing  “enclosure, Robin
stones. You can move all round the site, and over it, gaining a Hood’s Ball, the

full aerial view either from close 1o, or quite a long way up, appearance of the
giving a complete ovenview of the layout of the sitz. smaller Bluestones
Sometimes tourists who havae come across the world to from Wales, the

visit Stonehenge - perhaps expecting something on the scale erection of the famous
of Ihe pyramids - express surprise fhat it is not bigger. After all, Sarsen stonss (the
it takes much longer fo drive 1o the area from the nsarest town largest stones in the

- and park your car, buy a ticket, and walk to the wire structure}, and the iast X J
enclosure that now surrounds the stones - than it does to walk  phase, only 3500 years |
around the immediate enclosure. ago, when the
if visitors ware to “walk” the entire site, perhaps from the. ‘Bluesiones were ¥ Al |
nearest settlement, a different idea of the scale might emergs. moved around several (B XY 3
The virtual standing stonss have been “bulll o scale” using  times, for purposes : ——
photographs and photo-CD techniques to give a certain that we can only guess at now. The maost recent “redesign”
amount of texture to the stones as your viewpoint comas Seems 10 have remained unfinished. Perhaps thisis a
closer 1o them, and sharp showing to make the layout clearsr. demonsiration that even the most ambitious enginsering

The display is spiit to give the virtual world on the right and an projiects must come to an end at some timse.
information display on the left, and a “Timeline” near the top of

the screen allows you 1o scroll along and choose the age of Hypertext )
the view that you want io explore. Using the “intelligent links” feature of Viscape, the user can
click on words in the text and “hot-link™ to connected features
Heritage in the virtual world, as well as related texts. This demonstraies
Supearscape and Intel developsad the Stonehenge project for one of the first public applications of 3D hypertexi, say
English Heritage, the organisation that advises the UK Superscape. The commentarics themselves are good potied
CGovernmant on all maiters concerming the conservation of the histories of England’'s most farmous ancient monument. The
hisioric environment within England. The Chairman of English section under “Era 7: Phase 3: 2400-18008C" describes how
Heritage. Sir Jocelyn Stevens, has said that the project was “a the main axis of the sile is aligned to midsummer sunnse and
fundamental part of our wision for increasing access 1o this midwinter sunsetl. Each time section is accompanisd by a
mysterious monument and increasing our understanding of the picture.
enigma that is Stonehengé.” Ceriainly “high-tech ‘tourisis™ will As an additional attraction, the software writers have built in
be able to “visit” the monument at any time, “day or night. the ability io observe the sunrise or moonrise over Sicnshenge
present, past or future, from their own home or office”. at each. The moonrisa is a little disappointing, even on & fast
The times that you can visil the site are spiit up into a series  processor - the full moon rises part of the way up the sky, but
of “time biles” from various phasss oi the dzvelopment of then seems 10 get stuck in the trees. The sunrise is. more
onehenge, from a speculative earliest phase when there dramatic, with changing colours and shadows.

were tall upright posts made of'pine in the vicinity. One _ '
interpretation of these is that they may have besn totem poles; Viriual reality Stonghenge can be found-at web site
not uniike those built by some native Americans and hitp:/fwww.superscaps.com.
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Argon ion / Helium Neon / Diode / Carbon Dioxide |

Colours include rad,yellow, grean,lurquoiss, blue and
infra-red. Output powers range from 0.2m\Y to
over 20 Woits. Applications include research,
light shows, image projediion, medicol ar
industricl. New and Szcond hand.
Pictured here is o S0mV/ cyon/blue argan
ion oir coo'ed laser head and o miniture
I mW red HelNe loser tube only 147mm long. ™5
Second hand blue (488nm) argon ion ‘
lasers start from only £100 +VAT.

Ml Rdad, Great Barton, Bury 5t Edmunds, Suffolk, IP31 2RU |

Teizphone 01284 788108 Fax.01284 788135
Onl

y %
£28
inc. VAT
& postage

Also CGD Camera Modules; W
e -

b/w Standard, low lux & pinhole, £65 |
biw Standard with sound, €70
Caolour from £180

Pdrvayors of Quality
Electronic Thingles at
Very Friendly Prices
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L NIVERSITY

Crewe+ Alsager Facnlty

PIC MICROCONTROLLERS

Beginners Course on 16C84. One day course. Fee: £123,
includes lunch, 16C84 chip and Development Board plus
software.

Advanced Course on 16C84 and 16C71, One day course
including look-up tables, long delays, keypads, 7 segment
displays and A-D conversion. Fee: £125 includes lupch and
16C71 reprogrammabie Microconiroller chip, with 4 channel
A-D.

Complete Teach Yourself Package including 16C84
programmer, PSU, 16C84 chip, Swiich Input Board, Keypad
Board, Development Board, 7 Segment Display Board and
Buzzer, LED Output Board and 86 page course book, plus
software. Fee: £145.

Four-day Course - Understanding Microcontrellers
Course Fee: £395, includes lunches and the complete teach
yourself package. Accommodation available;

For dates and further details coniact Dave Smith,
Crewe~Alsager Faculty,

The Manchester Metropolitan University,
‘Hassall Road, Alsager, Stoke-on-Trent, ST7 2HL
Tel: 0161 247 5437 Fax: 0161 247 6377
E-mail D.W . Snmith@MMU.AC.UK

s

PIC DEVELOPMENT SYSTEMS

PIC PROGRAMMERS

MISC

PIC EEZE-V2 SUPPORTS 16C54/55/56/57/58/61/62/620/621

/622/63/64/71/74/84 AND SERIAL
EEPROMS ONLY £52.85

PIC EEZE-Y3 IS AS ABOVE BUT WITH IN CIRCUIT

EMULATION CAPABILITY. ONLY £72.95
BOTH SYSTEMS HAVE ZIF SOCKETS ALREADY FITTED

AND EXPANSION PORTS FOR CURRENT AND
. FUTURE DEVELOPMENTS.
ALL NECCESSARY SOFTWARE SUPPLIED.

TRICE™

* EMULATIOM TO 20MHz

* STEPISKIP/ANIMATE/AUN ETC.
s VARIABLE SPEED SELECTION

* 8K x 16 EMULATION RAM

= TARGET PROBES INCLUDED

» SUPPORTS 18/28 PIN PIC'S

* 40 PIN PIC'S THROUGH PLUG IN

MODULE.
TalE Ple Only £149.95
REAL TIME TEST YOUR CODE
IN IN A ‘TRICE’
CircuiT
EMULATION

PIC REAL TIME IN CIRCUIT EMULATION | |

' LEARNING PACK FOR
' | BEGINNERS £28.00
DEMONSTRATION PACK FOR
DEVELOPERS £28.00
BASIC FOR PIC'S

PLEASE ADD £2.00 P&P AND MAKE
CHEQUES PAYABLE TO LENNARD RESEARCH

29 LAVENDER GARDENS

JESMOND

NEWCASTLE UPON TYNE

NE2 3DD

TEL/FAX 0191 2818050

PRODUCT PICTURE'SANFORMATION-ON
QUR WEB SITE
hitp://www.vexQ1.demon.co.ukflennard.htmt
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Practically Speaking

BY TERRY BALBIRNIE

The last few months of Practically Speaking have been devoted to various aspects
of connecting wire. This time we shall continue by looking at the way
the thickness of a wire is expressed.

t would sz&m loglcal 1o specify the thickness oi &

wire as the diarmeier of ks core. For example, a

typical tight-duty connscting wire may have &

diameter of 0.6 mm. Remembering that the

current-carrying capacity of a wire depands on the
area af cross-section of its core, it might also seamtobe a
good idea to express it this way instead. For example, the 0.6
mm diarneter wire above would have a cross-section area of
about 0.28 square mmi. Incidentally, this figure is obtained by
regarding the cross-section of the wire as a circle of radius'0:3
mm, The formula for the area of a circle is then used:

A= mR2 {where the constant T is approximately 3.14)

lllogical

However, life is not always as easy as that. A typical instruction
for wanding a tuning coil for a radio might read “wind 16 tums
of 28 SWG enamelled copper wire on io a cardoeard tubs of
diameter 20 mm™. It is the "SWG" figure which often coniuses
NEWCOMErS.

The SWG (standard wire gauge) relates the diamieter of the
wire to some arbitrary numbear (in this cass, 28). The picture.
becomes less clear when we consider that there are iour or
five wire gauges used around the world, all with their particular
idiogsyncrasies!

In Britain, SWG is the most usual system used. American
readers will note that they have their own similar American Wire
Gauge (AWG). In both systems, the diameter corresponding
with 2 given wire gauge is almosi arbitrary (that is, it does not
follow any particular plan). However, the rule to remember is
that the lower the SWG, the thicker the wire will ba. In the
British systemn, 24 SWG wire has a diameter of 0.553 mm. In
the American sysiem, 24 AWG wire has a diameter of 0.510 mm.

‘Thick and thin

The thickest wire likely to be encountered by the amateur is 16
SWG and the thinnast, about 42 SWG although data tables
often go as low as 10 SWG and as high as 50 SWG, Very thin
wire bacomes extremely difficull to handle without snapping it,
s0 its use is really limited to automatic coil winding machines.
On the other hand, very thick ones are betier described astod
rather than wire.

Note that it is usual for wireto be used only in'the-sven
SWG sizes. For exampie, although it Is possible lo obtain 21
SWG ware, in practice it is usual for suppliers to list only 20
SWG and 22 SWG. Tha table below, therefore, only shows the
aven SWG sizes and how they are related to the diamater of
the wire. Note that the SWG figure applies to wires made of
materials other than copper. They.are theraiors ofien used to

‘Using the micrometerto medsure the diameter of a wire.
tnsulated wire must have the insulation stripped back first.

express the thickness of resistance wire, which Will be-the
‘subject of the next Practically Speaking.

To find the SWG figure of an “unknown” wire, you will need
1o uss a micrometer (see phoiograph). It is a simple matier to
measure its diameater and compare this with the table. Nota,
howevér, that the diameter relales to the metal core only. With
‘plastic insulated wire, it will be necessary to strip some of this
‘aff first. With enamelled wire, the Tnsulatiorn is very thin and it
may be possible 10 make the measurement with the Insulation
in place. Although the diameter obiained will be slightly on the
high side. when this is compared with the figures in the table,
1he comrect SWG figure will still be found. Thers is a further
‘paint that the diameter of a wire Is subject to a cartain
tolerance. Rarely will wire of a given SWG ba found with its
-axact specified diameier,

The Stafdard Wirs Gauge Tabla.

SWG

SWG  Diam (mm) Diam (fmm) *
16 1.63 30 0.315
18 1.22 32 0.274
20 0.914 34 0.234
22 0.711 36 0.193
24 0.559 38 0.152
26 0.457 40 0.122
28 '0.376 42 0.102

That’s allfor ihis time. Next time we shall look &t resistanice wire;
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SUPPLIER OF QUALITY USED
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CONTACT

CONTACT
Cooke Internatiomal Cooke International
E!.ECTRONIC TEST & MEASURING INSTRUMENTS

TEST & MEA ( ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham, Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex, P022 0OEB U.K. Bognor Regis, West Sussex, P022 DEB U.K.
Tel: (+44)01243 545111/2 Fax: (+44)01243 542457 Tel: (+44)01243545111/2 Fax: (+44)01243 542457
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Evaluation & Development Kits...
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EPSILON ELECTRONICS
Brynsengvn.1A,
0667 Oslo, Nanvay
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ELECTRONIC PLANS, tassr
designs, solar and  wind
generators, high voltage teslas,
surveillance devices, pyrotechnics
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projects. For cataloguz, SAE lo
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Tel: 01945 584188 Fax: 01943 375216

OSCILLOSCOPE, Tekironix
TM504. 15MHz Du2l Trace,
modular, DMM and Counter Timer
madules, complele with manuals,
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RADIO + TELECOMMUNICATIONS]
CORRESPONDENCE SCHOOL

12MOOR VIEW DRIVE, TEIGNMOUTH, DEVON, TQ14 9UN

START training NOW with the SPECIALISTS for the foliowing
courses. Radio Amateur Licence C+G. Micro Processor,
Télecamms, Tech C+G and Introduction to Television.

For our FREE Brochures Call 01626 779398

SMARTCARDS

STAND ALCNE PIC->PIC
COPIERS AND BUSTERS.
Copy/Deproizst FIC Sman Cards (D2mac
aduft etc) with the MACIAC copiar. RO
PC AEQ. £69 PIC2PIC Copfzr (84, €7, 71)
RO PC.REG £67 hulti PIC programmer
(1Bexx; £37
MCJ DESIGN
Tel: 01202 770121
Fax: 01202 770121 -
E-MAIL:MCJDESIGHEAOL.COM

LIGHT
ENGINEERING

LIGHT ENGINEERING ‘SERVICES

(PRECISION),  Machiming,  sheat
metaivork, nstumenttocoimaking etz -
| most engineening procesges in mos
materals. Ons offs, pans. prolclypes.
panais. modds, ngs fEQAIrE, ]
00 oo small - trade of private - lor quick
|tnendly sanvice contact - Richard -
TelFax 01954 ZR0ENS
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PRINTED CIRCUIT

PRINTED CIRCUIT BOARDS
Deosigned & Manufactured
@ Protsiype or Production Guantites
0 FAEI IUMAroLnd Srai=tid
® FCHs Designed from eircust d b
© Almost all e tor flies emg‘ed
Exsy FCJ Aries /v JTren / Cadstsr Geroar/
HPGL /lDvaw and meny otfers
O Fart Itamsrsnal service
0 Coatryct Avsembly & Test araiadie
TELEPHONE 01232 473533
INTERMATIONAL -44 1232 473533
g agar FAX - 01237 473550
1bam CUTuts  Email - agar ¢ argooet co.uk
35 WOCDCOT AVERUE. BELFAST U135 5JA

wv | Variable Voltage
Technology Ltd

TRANSFORMERS
 For vaive and transistor ircuits
HT Filament chokes high & loaw voltage
Standard and custom desian
larga and smazli quanilties
Unit 24, Samuel Whitss Estats, Mecna
Aoed, Co..=s Ista of WWight FO31 7LP
|Tel 01983 280592 Fax 01983 280593,




Manufacturers of approved Interface
Equipment for use on public switched
telephone network, for narrow or wide

band private circuits, also manufacturers
of telecom line safety barriers.

88-108MHz FM
TRANSMITTERS

Professional PLL transmitter, Stereo Coder, and
Compressor/Limiter kits licensable in the U.K.
Also very stable VFO transmitter kits. Prices
from under £10 and a ‘Ready Built’ service is
available. Contact us for a free brochure
including prices and more detailed information.

18 Vietoria St, Queenshury, BRADFCRD, BD13 1AR
Tel 01274 816200 Email veronica@legend.co.uk

BURGLAR KITS

BURGLAR ALARM KI'T'
Professional Quality, Glass PCB,
Timed Entry, Exit Delays (audible),
Open & Closed Circuits, Anti Tamper,
Panic etc, Siren Driven Direct, 12v DC,
Fraction of price at only £8.50 inclusive,
Full easy instructions, !
Money Back Guarantee. !

C&G Trading, 65 Roseland Road, Waunariwydd
- Swansea. SAS5 4ST, Tel: 01792 - 874246

[ SERVICE MANUALS
& Teechnical B Ok

 Available for most equipment, any make, age or mods!.
Return the coupon for your FREE cata]ouue el

\L\LRITRON TECHNICAL SERVICES ﬂ'T[)
8 Cherry Tree Road, Chinnor, Oxon, OX9 2QY.
Tel- OI844-351694, Fax- 01644 35255,
Plaass forwand your latest caisloguz for whuh | ensioss 2 x 1a Class Stamps.
o: £350 for the complete Service Manmlbs Index on PC Disc plus catalogsz.
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i frst sght, the reas that the
“Fedzration of the Bactrorics Industry
- fhe only trade assocatica for e
aacnmmmyraxgmby
the DT] - has compiada suney of s
nm‘ogsmmedmmaﬁrgmm
be Gase foe reioicng. A mejor Fedsration is acting
LOen 3 MaEr concerm - vio can supoly the
excelent engneers that Batsh ndustry needs?

Bt &t once a note of scepiicsm comes leaing
. As cre aodsegua put |, rot long 200 e ves, |
Mt hasten 1o add, taking about a diferent suney)
“Lots ad Iots of tadng. What zre they actusly
cong?* Old hands among you vil have heard (or
spoken) these words many, many times.

Tre nate of scepticiam & renfomad when we
reed that andy 39 of the 250 compertes carvassed
actualy retumed a reply by the deadire. s thes
apaty? Was the suney unreadalie? Ork eenome:
st 100 busy 0ong B2conics 1o spend me flrg n
Sunazys?

Let rme nosy beng on e cheensadars: 15
percerd s ot @ bad esporse. ts quite cormon for
sneys o retum a mesoonse of 1% er 2en 2% 1o
DEper Camvassny. Ard elacironcs companes realy
&= oo busy 1o fl ina yet another sel of fooms, urdess
ey are \ery cear ndsed about e atheantans vl
bring them. This is because pAces Rave gore down,
costs have gone yp, and they carral fnd & the
ischrica a7 they nesd. They tend o be
urcarstsfied. One of the values of 1is suney isthat
the shorage of 0ood, tared paopis - el we as
coostantly hearng about anscdoialy - S'amply
confrmed.

Tre second port of Frerest & the desie &or
STEoyees with bafter Teraoy and communications’
sis, Cesary R s falt that technical pacpe can 6o ther
mats up 1o the leve reoured, but keave someting o
DE O57Ed WWren B Comss 10 readng. writing and
dscussion. Now, by and large | oo not ind that the

Around the

orner

technicens and endgnears | rave worked wih ars
narticuate, or disie readrg. Of course, on ET, migst
of our waiters are hiohly sefevpressie, bt even
spend thar lasure hours wirg postry, bat they usiely
teve pleniy to say and ko how ey want fo say it

Whet we do find, howewsr, s that tha fner ants of
persuason and diplomazy tend 1D be cut-comeeted
by the admiratxe tendency to cal & soade a sadke,
anvl the appeecation of wihat the outsioe wond inds
fasoinating abOuUt 3 Droduct O LICiEct ¢an tecoms
buied urdisr the admirable 2rt of numbered Epot-
vitig and the v ponts of aroutry:

Wel, the st thing we want to sea s &y
e 10 strangs the lechnical person's sbfty o

b2 tedicd - ths 8 after al whia! makes them valabis.

Bt we s ndle the respocddents' appeal foe much
more MeragaTens reing - Sortficant in g techrcd

The schism between “the technicd boys™ and
“maragament” nas becoms amcst adomatic - how
3ERS PDECe proTise rew Jawiocments and iast
dzavery dates vathout coasuing the engneers
deediines e rushed. austomers (@rd thercfore
rranagers) e daspporied. . proects Bger for
months and then have 1o be compisted na nush
or work s suddenly shelved haf way Tvoughi
peca e the managament hes charged Bs mind
Eaang tre lechncal departrnents dspeted and
asorientad.

Manacers say that engnasrs dont understand
how Tmoorant |t 5 to reach markat belfore the
oompettion. Engrieers say that maracers don't
wnddersiand how dfficft it s {0 dassicparey
process. of 1o 1=t 4 suficently.

Scf doas seem trat there & a oying reed foc
‘Engnears Wi UErstand managermeni Conoams,
‘avd maragament that tharoughly undersierds
engneang. But s i the ob of schocks and colsges
o bioge this aap? I'Tcome bask 1o ths nexd manth,

The Challenge -Things that electronics hasn’t fixed yet
This month | have to pass on a passionate cry from one of our colleagues: *PROBLEMS
THAT ELECTRONICS HASN'T FIXED YET - wiy does my modem think t is sending stufi

when it isn't?"

This is not the only modem that is sometimies economical with the truth about where the
gata has gone. Perhaps it needs a visit from a service enginser. Parhaps it nesds to be
moniiored to find out where the connection breaks off. Perhaps the modem software isn't
accurate enough in its send/receive reports. Or is it just possible that he neads 1o exploit
the galloping pace of technical innovation and “fix it with a new one”.

Next Month

In Volume 286, no. 2 of Electronics Today International, arriving-at your-newsagent In early

February, Douglas Clarkeson Returns to Mars ...

{Part 2) ...

Dr. Pel An has a Centronics Mini Daia-Lab ready to operate ..

look out for Experimenting with Video
. Terry Balbirnie

has been checking batteries quicikly and neatly, and Roben Penfold has bsan seen
checking out an RS232C port. Mike Rhodes has found a new way of not only counting
his-strides, but calculating exacily how far he has walked. And more ...
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Get the best Universal

Diagnostic tool kit on the market

Our servicing turn-
around:time kas
been redubed by:an
average of 32%. OF
all the diagnostic
packages tried this
i3 the first to live ip
to,its:advertising.

We have been using
Microscope and
Postprobe for twn
months with gt‘eab
success. It really i
as good as you
haye gafdiin your
publidity,

Fully 0/ independent
diagnostic software

L W 3 Y U
[ (Fifit Ever Universol FO.S.T. Card for All PEx!

Use this Power-0n-Self-test card to ﬂ-‘, e 4
debug any ‘‘dead” PC that won't boot Ex\wnnablemi:or& :

: — - Thev say the best
advantage Micro 2000
Thas aver other
packages is the &

A must-have
Re mote _
yDiagnostics Tool

A proven way to 1o be truthiul we gt
increase quality A : : j s Catalyst use
control ' c s | == : i Micro-Scopeonl
-y Y | . = ; every machine when
it “walks” in dr oup
iof the doog of the
office.

NEW RELEASES
Call abaut our Tutorial and
Troubleshooting Series on video-
cassettes! A wealth of technical
% help at your fingertips.

Lets you keep track of
hundreds or even
thousand of computers

Umted : \ Netherlands & ) Bemany,.. ¥ -
“ France g /

QPEN JUNEJUILY

T 5 (431) 38 443; Tel (4-49),069 420-8278
ggf"ﬂ;%]lﬁﬁq 481%31 Tel m:? . Iog)gﬁazo Ay 3 Fax 459 ')uag 4208270 Call UK for details.
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Al FOUNTAYNE HOUSE,; FOUNTAYNE RD., LONDON N15 4L
; TEL: 0187-885 2884 FAX: 0181-885 2496




	1.jpg
	2.jpg
	3.jpg
	4.jpg
	5.jpg
	6.jpg
	7.jpg
	8.jpg
	9.jpg
	10.jpg
	11.jpg
	12.jpg
	13.jpg
	14.jpg
	15.jpg
	16.jpg
	17.jpg
	18.jpg
	19.jpg
	20.jpg
	21.jpg
	22.jpg
	23.jpg
	24.jpg
	25.jpg
	26.jpg
	27.jpg
	28.jpg
	29.jpg
	30.jpg
	31.jpg
	32.jpg
	33.jpg
	34.jpg
	35.jpg
	36.jpg
	37.jpg
	38.jpg
	39.jpg
	40.jpg
	41.jpg
	42.jpg
	43.jpg
	44.jpg
	45.jpg
	46.jpg
	47.jpg
	48.jpg
	49.jpg
	50.jpg
	51.jpg
	52.jpg
	53.jpg
	54.jpg
	55.jpg
	56.jpg
	57.jpg
	58.jpg
	59.jpg
	60.jpg
	61.jpg
	62.jpg
	63.jpg
	64.jpg
	65.jpg
	66.jpg
	67.jpg
	68.jpg
	69.jpg
	70.jpg
	71.jpg
	72.jpg
	73.jpg
	74.jpg
	75.jpg
	76.jpg

