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HYDROPONICS DO YOUGROWYOQUR OWN?
We have s full colour bygicponics camiogua available contaming
nuinants. ps. foncs. emvicoments! contrdd, kght fithngs
w‘NDOW595CDste¢wmrme3mPCs!rese
COstave 31t wriow 1555 00 Lhem and were ienoad D S5 LE=2 1D
recioe windws o 3 PC atler 2 cragh elg 15 REF SXDA
SATELLITEMODULATOR MODULES prices from
Just Sp Sufacs rmount mechsatars it o comcorents Fatedwith an F
type correctne ard A L 1ype correctoe Packof (L0 £9 25 e 5520
PROJECTBOXES

ArStnes GETAn Y yOu 2re thise sran ABS ot tongs, sman tag
SETE SCrew Teiher e MeAsyTg 3TEHt TS IT Compate with
Gl Moutled LED irsoe you wdl find D205 & e s 130 et
OIS, SRS eSS, ansatns ¢ic Pack of 20 £10 %5 ret MOZ
REMOTE HEATING CONTROLLERS wiTH 304
MAINS RELAY %om post 49 Thase umtswers tisgnsd o t=
Frogoed wilo 3 eEphone SOz You INSn Cated INE [AINE 2na S6me
Pazes 4 trred Ihe eatig on Each bax contans wis al his Foiuing &
treerd X0 redsy pack of 20 £20 re! S832

.TALKING COINBOXES prcss from pc 5¢ Tressuns
WEPS A2 10 COMEdt HBNSETE IR ONGNSS ARD [y Tharst, GRS
Wil COFSiE 3s52miies and caoteres gde OIFCSTT I0 YOU AT A
BARGA ! PRIECE BSCAURE VWE Hewn THE SFACE! Pack of D218
o S8y

AC MOTOR BONAN.ZA! prices from just 53pigan we
Frane coeE 303 Less O INEsE DIatd oW TrEd MGIINs Wi 'we RESs
80 LA ) e 3T RS Dreest Pack of 5t £30 =7 8513

PIR CAMERA=z 4 « CCTY camers (composte oapad) R

srofe ohi FIR detector and  Callsty DEckus Desgred 10 ‘squst
P Sovm The thooe tre bt aorks wed as 2 stancaone und
Sargan orice L4F G 'eF 566, 3o move 144 O o 5550 These unds
&eWEnd rew mOdUsT deenreTto ine Teres o TRILCESS 2ratRen
ARSI (NS PCHAES OJWN the telechone tne The FIR detscts ins
e fros e S WGl Bhes ensutes 3 perfact pautge aven n iota!
Sarcess The potiee & SIored M MEmory neGs tha Modise and then
st by masde | not FSuded) cown INE isechors e The it 2sa
TR ARCET BATErY PACKNCLU0S0 DrESUTTRtE 1D T3S COMELoN N

Ve v, of s oowsl Badute Cutput from the camers s sandard

Dlw composse IXVA40 paress wain @ 9085 cegiee ekt of view, e
ochre ouaily < exceders £20h PIR 3150 002306 3 vdeo tiflue and
smgresson il Tre rima rea st Fas arange o 1Sm The prras
2123nge of {3M Poast freguremsnts are 1 2vae SU0MA. Power suptes
afanie & £5 ref SSE0The unts are cupoied wilth connect oo detaves
S Bt € O3 Nt Fae ATy CYOTEN OF LUST I COMINBsS.On
carture und of wierorg o mosems et Tre ras dohanz coeratpns?
FIR's strobes 3n0 CAMERD's (Camen & T2IC 373 s Ok 51205arT
TOTDOSEE W £ S0 how Tl S3apt thesa towork tageiner < erlaedy
90 10 youlRet=: p’vce‘:r‘xPew'tsnzsnEatasﬂm_s—;s-E
price £39 Wecf SO81 . Poser supfaes £5 el 5820
TELEPHONES deetintng week & 3ugetevery S iEopanes
2l brard mow ard powet Two et TonEruTIon Yeth e Toiowrg
Lt [uMonated KiK. ohe of pulse {swilchate), (edsds recal
= prose. faghfow =g OF nnger saich and que'dy congiructen
athe i 2 STl O wiis cofowr end & SuT=a witn a siEncxd
mREmEch ead (Lam2 2c US or modems)F yiu wEs o Avae 3 BT
ead Seppian 1o oo D2 ohenes thess are esa miasaee = 5133
e it BTLX Phonzs £4.99 each ref PHZ 10 olf £30 <l 552

3HP MAINS MOTORS sngie crece 2207 boand sew 2

G, MEEGTm 2550 mm badpn Fuicmahoe fesed overoad -
1t iesyed ShEf (SIGmmMats by L esson £55 sach r=f LEEY
BUILD YOU OWN WINDFARM FROM SCRAP
HEw DU es SLag By S o s I b i reg wand Conet® ors and
TIOCEITE  Armiad wih s putseaty and 3 good loeat sorEn yarn
Could riaxg you seif suffcent m elesitictyd £ 12 ref LOTS1
CHIEFTANTANK DOUBLE LASERS 9WATT+3
WATT+LASER OPTICS Conrris szeptanice msar pecar
long range commncatons £1¢ Douthe team cntt desipned oftning
ErEaTE Jalank o=oh und haes b semlconduct o asers ard totor
one s tor ahgrement T mée range, no oot cagreTs S 10
WO, pen prce £5003)7 us? £198 Each utt tas tao  gIous
Arserrode rachon sers 1 x Swan ty 3wen S0ren azvesagth
28w SI0M2 poEe fEGuETcy  The WS E50 oAl 3N esTohe
recener 1o detect refiecied signais from tacpets  £199 RefLOTS
MAGNETIC CREDIT CARD READERS anp
ENCODING MANUAL £9.95 Cazex with fylsam oesor=2t 'n
1B2g siandard et Sarnsl cornpiety win ooninol ectoraes PCE and
MERLE SOVENNG SRRy INNg yOE: COLEI WAL 10 Mrtw 200LT whiEs haxien
n e megnstc s on your gard! sl F8L5 ref BARSY
HIPOWERZENONVARIABLE STROBES useis
12v PO fed with In powe! Strode e 200 Conird slctionos &0
speen corrol poterdiomelsr Peres! Iy rlerestng proects el
TOEETIn Y200 opayghon £5 &2 ref FLTY, Dack of 10 £49 ref FES7
CENTRAL POINT PC TOOLS Awztwevwrg setvz=
1 30 Vs checke!, MEmoly oplrroser, osce:tr-:se_!aam-uzssul,
e level ormaiting sasiop scheculer, sk osagmarter, unceERs 4
saouiatoes. O base oSt edior, over Wvioases rencie oGmoubog.
SITtacton encrypion. COmpe Tans suepesg &
2 T2 57 AT asks €56 el LOTOY b
VIDEO PROCESSOR UNITS?8v 10AH BATTS!

24V 8A TX Hot tog curg wiat tne fonston of thoes s s bod they
cestamly masE Qo3 stopers! Messores THOX32EX1 30 an 1he
tont 2re coramis By scan speed sTIn d2iy, Stan modke icads of
currasttore o the rear Insade 2 & By WDAH sea'ed =3 acd batte
Eors and 2 A7 Z4vicimoadta bransSarat (means 1) soed 253650, TEy
Rave O OF Pari B2 Gy KGRt 4 S 10 pOof s7orage £15 89 1ot VP2
DIFFERENTIAL THERMOSTAT KIT recet fx

SRUECIETY. SWAT §)EIETS bomer efivency & Fws tensors wil
£PeETE 3 FeSy wten 3 temD afereive (acastite) © getatied AD
corroneris and pob E2OfLOTSS
SOLAR WATER HEATING PLANS E6 REF SOLP

PC POWER SUPPLIES PACK OF 8 £9.95

Thats rght! 8 power supphes for £9. C-:z' These arz 2l fan
cooled {usually 12v) our choee of specs efe. and aré sold
s seen Eul wonih it for the fans alone! ref XX17

!

o \

COLOUR CCTV VIDEO
CAMERAS From £99

Works withmastmodemviden's, TV s, Compesie monitors,
video grabber cards. Pal, 1v P-P, compasilte, 750hm, 173
CCD, 4Amm F2.8, 5002582, 12vde, mounbng bracket, auto
shutter, 100x50x1B0mm, 3 months warrantyl, off price
€119 refl XEF150, 10 of more £99 ea 100+ £83.

We get over 5,000
hits a day.....

check us out!
http:/fwww.bullnet.co.uk

SMOKE ALARMS mzis presred T by e B
Gentoomgany, 225y f2 rettobghtfitogs, cowsrponl. Packof5215
red SE53 ik of 47 22 rd 5824 ‘
4AH D SIZE NICADS pack of 4 £10 ref4 AHPK
ELECTRIC FENCE KIT Zerjning you reattn e g
v slectiv ferce. compete wih H0mof fence wre 2431 AR
SENDER KIT cazsnszi components ol = AV ranarssr
codets wih sese T35 ef VEXX2
33 KILO LIFT MAGNE Treotmum 32mmi 15 M2G33
10 WATT SOLAR PANEL Amororous sboonpassifues
2 Sl 2iemTuUm frame Pangd moacores I oy ¥ nan sorew
eemnals for ezsy connecton. 3'x i solar panel £55 ref MAGLS
Unframed 4 pack (3'x1') E58.99 ref SOLX
12V SOLAR POWERED WATER PUMP reszc
for mEgy 12w D gees r=nowg Fom soiad ooE=ns i3 nydspones)
Smzl 2nd Compect ye poaerhs wees diect rom o 10 w2t solar
pered o boghd st Mas hd i % Magfow = S Lpm Y ZA Rof ACS
fi8ss
SOLAR ENERGY BANK KIT 50x 6"x12" 6v salar
panels{amorphous#+50 diodss £99 ref EF112
PINHOLE CAMERA MODULE WITH AUDIOI
Sunert beart camera with o board saekdd estras sl peet 28
squate (Inciuang morppnoee) e Bor cover sunetance Can o=
RIS Es3e Aty | EvEN 3 MaEzhom?! Campste wih S matre
cabiz pyu ¥t et corveeines E08 OS5 red O08S
SOLAR KMOTORS Tiny moters wheh i quts magniy on
woltzrss frornd-12vE Works on out Oy amorehous 6 canes 3ng
Wou 2 Tun them Foen (e sord 32men i 20mes track. £ S0 ssch
WALKIE TALKIES 1 MILE RANGE £37/PAIR REF MAG30
LIQUID CRYSTAL DISPLAYS Bargain prices,
20 character 2 bne, 83x18mm £3 &7 ref SMC2024A
16 character 4 kne, 6225mm £5.89 ref SKC16404
40 gharatier 1 ine 153ax16mm £6.00 ref SMCA0T1A
LM255X HITACH! LAPTOP SCREENS Z40x1C0mm
£40:200 asts. New with data £15 ref LM2
SEALED LEAD ACID BATTERIES
12V TAH, S/HAND

PACK OF 4 £10 REF XXt
YOUR HOME COULD BE SELF SUFFICENT

IN ELECTRICITY Comgrerarsrre pianswith ssads of infa
On desgnang SySiams. panels coaunl siecioncs &0 £F i FVE

200 WATT INVERTERS pugs svzgn rec yor e
Sgarenie hgrler sotiet ana 5 e with 2 134 SOLKE! SOYOU £20 T
yixd mane operales aevices from your car gattery £99 08 ref 5555
THE TRUTH MACHINEY&:sderrmsf)qmm
URME OIS VIR DITErY COSTEIET WIS T GRNEMR! COMEFSEar
Fdentre onone ans TV 2s wel £42 45 4 TDS

INFRA RED FILM & copre prece ol fesitis rfra red fimthay
willcety adiow | R by trroulth Perfect i oomering o aaay Wi chis:
tghts, heasigtts efs oA TS reaoARd ooly UsTg stencard igii st
E3sey ot 1o enape 5 square £15 =F FFY .

HYDROGEN FUEL CELL PLANS = arnirmaren
oM dDgen St o P Reans Hydoge
foed celt (300@ workerap facates 'e;xm)-.:sa:rs’?&?:
STIRLING ENGINE PLANS interess o rtormatonpack
oowerTg 24 ssoens of Sng eogoss pohiees oF home TBce
encresmats foman seroscicenunnngon a o at L1 2t SR
ENERGY SAVER PLUGS sz.e: u0 10 13% stectreay
WhEN USET atNTNISES MATErs LB 16 24 1T buldes soiessig soas 8iC
£% za @ tOT71 1D peck £65 = LOTTD

12V OPERATED SMOKE BOMBS 1yre 3isa12s
URges 2ra I emcie e mtiats each canmsler willd aroommsvey
shot grace of tenet £14 55 1 863 Type 75 50 smgeady S30nesers
feutasie foe ssmwatad eqopTen es st ara 1 TeEdE kS
:“Qrﬂ“E? Type = 2 13v tugger and 20 isrge camvusters 249 ed

HIPOWERZENON VARIABLE STROBESussts
1 v FCA Rizd with hi pouer sobe lute 2nd gordror giectroncs ang
30200 OO DOTSMOOMeiel Fermtr f FUafeShng DIGCIS &I
Th&Eem 12e ooermir £8 22 e FLSY ok of SQ£45 1t FLSY
NEW LASER POINTERS 4 5mu S rereangs ramy
ekl LU TS O fwa AL teetenes {xugten 870 D05 DECA)
HOWTOPRODUCE35SBOTTLES OFWHiSKY

F25= DOSK oowE 2 2spets of spad oioeseman t’c-'t (=11
TS INCRISES TOMSULCLoN Octas of sergie stus £12 1t WS
NEW HIGH POWER MINI BUG vvar: arange of upta
£0 mattes and a3 Aays wse from 3 FP3 DS € det 10D tédu) D
Esstent s ad 2 W0mvoce g mge S REILGT

IR LAMP KIT Sutstie kv cotv cameras enabies the camen
1o e used ) il GArknessd £6 fE7 EF130

INFRA RED POWERBEAM Hangraq sarery powered
T, & rh fefecior, yﬁmmm:ﬁemaeq:gn peefna Tes
CCTV use righisgiis e E'FE
SUPERWIDEBAND RADAR DETECTORcet=cs
totnregarand ase . KKadKA tarss specocamnoes ardatimoan
sfedd getect:an systome AL degres coverage MoOmET
esrwagguces VTR AT (s on visor O dast 2188
LOPTX w202 by Samsursg tor coicur TV £3 each ref §552
LAPTOP LCD SCREENS ze04175mm, £12 12 3551
WANT TO MAKE SOME MONEY? STUCK

FOR AN IDEA? we he.e catates 140 pemress manges tne!
[FAE FOU FENATRION O SRT1NY UP CIRIEN LuSnesies, you POnuEe
nese 3t yoar e wirg e 1] ¢ on yor PG Aty mciseds.
the oertiate erabvg you Mo repruuce (=l sEF) the frdmmss &t
much s you b f £14 el EFT A

HIGH POWER DC MOTORS, PERMANENT
MAGNET 32. 227 cpemton pronanty aocer 13 borse poses
tredy imeasres 100 2 Tommvetn & S0mm xSmm ot szt wana
macnreafizt oo Foong s sampie usng Lhe o trsadad bols o
ey from the froc £22 ref \OTa

INFRA RED REMOTE CONTROLS m=s= 1 Tvs

s o vmzsraue&sa.xﬁlf‘;ﬂiﬁlﬂ&ﬂ

Online

web catalogue
bull-electrical.com
ELECTRONIC SPEED CONTROLLER KITrer

me azcwe mator € £15 re! MAGIT Save £ £ you buy tham toth
topetres 1 mctor DS S0ES SoRAIeSe (T = 241 offer poce 236
BOTSA

SONY STEREO TV CHASSIS assemeies comorsing
cormpicte TVFCE exaniogluoe £nd scinoois Neamslerss Teas
npef ADOSArD ba uhosed B 06t 33 sesn VYDA mobshly te goos
for speres OF 85 2 T sliaren TV sousd 1008ne 26 Mk
Frov Kv255 10 ang KW2EFIWKBEAD) PCE no's 1630827712

REGISTER FOR OUR
ELECTRONIC NEWSLETTERS
BULL-ELECTRICAL.COM

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX ,
BN3 SQT. (ESTABLISHED 30 YEARS).

WITH ORDER PLUS £4.00 P&P PLUS VAT.

24 HOUR SERVICE £6.50 PLUS VAT.
OVERSEAS ORDENS AT COST PLUS £3.50

(ACCESS.VISA, SWITCH. AMERICAN EXPRESS)

;phone orders : 01273 203500

I FAX 01273 323077

Salest@bull-electrical.com

VATL ORDER TERMS: CASH, PO OR CHEQUE

TOSE-E26- 14 17 1180011 £50 = 3TV

RCB UNITS Inline |IEC lead with fitted RC
breaker. Installed in seconds.

Pack of 3 £9.98 ref LOT5A

I RADIO CONTROLLED CARS etc 1o emetes mat

007 Stro0ed S fot SEnvT s MCLDNS 210 MRCesirs SCIT 55 M ratams
maedfyres <3 ezon e ROCE

VOICE CHANGERS toit one of trese unts over your

EE5E RCRLAH GEC S 27 YO0 C3N B0AST JOUA V0TS USng IrR aomris on
ro undl Satery ooerstoad €45 T CO3

! Lol E88TCORELEESTIC 20 om0 wvare
4155 153 5 26 x 25 v PG matey requaesn 037 rpl MAGIERY

AUTO SUNCHARGER 1=2:30mmscer rane wihaods

23 3 e lesd fded wilh 3 Ogad pha) 12y 2eatt £12.83 RT

ALGI0P3

SOLAR POWER LAB SPECIAL new e 13om

cete 4L Ere wie buttey swith- Hesyormotx E7.99REFSAD

SOLAR NICAD CHARGERS : 125 =2z 289 of

GPY7E. 2 xCsgs £3 53 el £P477

5.25" FLOPPY DISKS. racx of 500 oexs [25 e/ F13
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Projects and Civcunits

SMIOIKKE ABSORBER by Bill Mooney 166
You don't really want to inhale solder fumes, do you?:Helplo avoid tHem
with our neat fittle heat-triggered tool

AUTO CUPBOARD LIGHT by Terry de Vaux-Balbirnie 166
Let there be light - whenever you epen the door to the depths of

darkness in your wardrabe! S

PhizzyB COMPUTERS - 5 by Clive “"Max" Maxfield, Alvin 8rown

and Alan Winstanley 184
Construciing the motorised ptatform and controllar for the PhizzyBot

TIME AND DATE GENERATOR by Tony Hart 108
Add time and date codes to your CCTV security monitoring cameral(s)

INGENUITY UNLIMITED hosted by Alan Winstanley 206
Motor Controllsr with Centre Off

WIRELESS MONITORING SYSTEM - 2 by James Humphris ‘210
Our low cost radio-linked shan‘range dz1a loggzr software

and discussing f.m. conversion

Sevies and Features

NEW TECHNOLOGY UPDATE by lan-Poole 163
With over five million colour pixels, experimental “Roentgen” l.c.d.
screens have resclution approaching that of the human eys

P I/ITEC SHOW REPORT by Clive “Max" Maxfield 171
; l The reality of Virtual Reality as recently displayed in the US —
astonishing, what’s being achieved!

PhizzyB COMPUTERS - 5 by Clive “Max’’ Maxfield and Alvin Brown 177
Discussing the command routines for controlling the
PhizzyBot wheeled robot

PRACTICALLY SPEAKING by Robert Penfold ‘190
How to achieve thoss larger casg holes more easily

CIRCUIT SURGERY by Alan Winstanley ‘193
Regulators-Sum it Up; Electret Microphones; Quick Cap Check

NET WORK - THE INTERNET PAGE surfed by Alan Winstanley - 219
‘Chat Zone; EPEMAG DOT COM; Adobe Acrobat; Which EPE Mag?

Regulavs and Sevvices

EDITORIAL 155
=y NEWS — Barry Fox highlights technoiogy's leading edde 164
ST — Plus everyday news from the world of etectronics
READOUT John Becker addresses general points arising 175
SHOPTALK with David Barrington 189
The essential guide to component buying for EPE projects:
CD-ROMS FOR ELECTRONICS 196

Parts Gallery + tlectronic Circuits and Componenis; Digital Electronics;
plus PICuor, plus Modular Circuit Design

\ SPECIAL OFFER Szve £100 on an 80V = :80W Hi:fi Stereo Amp 208
BACK ISSUES Did you miss these? 209
DIRECT BOOK SERVICE 216
A wide range of technical books available by mail order
i . ELECTRONICS VIDEOS Our range of educational videos 218
© Wimborne Publishing Ltd 1999. Copyrightin ai  PRINTED CIRCUIT BOARD SERVICE 220

drawings, photographs and articles published PCBs for £PE projécts — some at “knockdown' prices] Plus £PF software
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wanted for cash!

urplus always

THE AMAZING TELEBOX

TV SOUND &
VIDEO TUNER

4;‘}11_5 COURATHLE

The TELEBOX i8 an altractive tully cased mains powersd unit, son-
12ihing all electrenics :eadz fo plug into a hast ol video monidors
mado by makets such 25 llcnmﬂmc ATARI, SANYQ, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD et¢. The eompasis
videa w*pu' will 2155 phuy dreclly o most video recoiders, akom
reciplion of TV :hann:[s nol normally recalvabla on moat tals
son racelvers® {(TELEBOX MB). Push button controls on the fronl
panal aliow raceplion of 8 fuly lunaalia off alr' URF cclour telavisien
channgls. TELEBOX MB covars vinually al television frequenciss
VHF and UHF including the HYPERBAND as used by most cable
TV operators. A composia video cutput is locatad on roar pansl
fot diract connection 1o most makes of monior or deskiop computar
video systams. For complsie compatbaty - even 6 montors wih-
et sound - an intagral 4 wan audio amplifisr and low kavel Hi Fi
aucho cuiput are prowedsed as standard,
TELEBOX ST {or commosits vidso
TELEBOX STL as ST but fried wih 8l spaaker
TELEBOX MB Muriband VHFﬂ.,'Hr-:'Ca ’);Eemand tunar €89.95
For cverseas PAL varsions state 55 ¢ 8 tion
ot :abainwarbandsagnalmcepwnwebox!'a .ho.:ldbewn
nated tn & cable typa sstvice. Shpping o all Teleboxe's, code (B)

Stata of the s PAL (UK spac) UHF TV tunar modula

with composite 1V pp vidao & HICAM hi f) stered sourd

Utputs. Micro electronics ail on crae-smalt PCB only 73 x

x 52 mm enabl tul ephiware control via 2 afia!vdmllnk

to any 18M type computer, Suppiod compsaia with Dgl- woﬂdng
program and documentation. Hequires +12V &

RAND NEV - Order a5 MYDO.

H’ypa MOAGTS

Oy 1505 coonit)”
; FLOPPY DISKTDRIVES 215" -

14"
ABSLS apu

£ o
prosent prma product &t industry beating iow prcest All unzs (un!ess
stated) ra BHAND NEW o removad from often brand new equip-
ment and are fuly tested, eigned and shipnad 1o you with a full &0
dey guarantas. Calf for over 2000 unkstea drivas for spares of epair.

3IN° Panasonle JUAAZ'S 720K or equivalent RFE €24 95(8
n" Mimubishl ME3S5C-L 1.4 Mep L.ap'opa onPy £25.95(8
3% Mitsublshi MFEISEC-D. 1,4 sg. €18.95{8
544" Toae FD-S5GFR 1.2 Me M pe's) RFE £18.95(8)
554" Teac FO-25F-03-U .mso {lof BECs e22) RFE  £29.95(8
SK' BRAND NEW Mlluublahi 1AF5018 360K £22.95(8

able tog case with niegral PSU tor HH 5% ° Flopp or HD £29. $5.8
u‘ Shugart B0G/BD1 &° &5 refurbished & 12sted £210
8% Shugan 810 8' S8 HH 8rand New 195.00\

8~ Shugart 851 B* doubls sided ra*urbkﬂed&!esied
8° ditaublishl K12394-63 doubla cidad NEV:

§° Mitsubishl M2896-63-02U DS simine hEW
Duai 8" cased ditvies with integral powser supply 2 Wb

mﬁa

25&' ‘I'DSH..(‘IZS mm Hzm K!DO?HAV 1.1 Gu la;r‘
23" 10 IN° conveision ki for Pe's, com
3%° FUJLFX-308-26 20mb WFM UF RFE
3%° CONNER CP3024 20 mb ICE UF {or equwv,} RFE
%' CONNER CP3042 4DmbIDE IF (or equiv.) RFE
3% RODIME RO32578 45mb SCSI IF (Maz & Arom)
3% QUANTUNM 406S Predrivo 42mb SCS1 UF, Now RFE
3% WESTERN DIGITAL 850mb IDE UF New
S5W" MINISCRIBE 3425 20mb MM ‘p(“ equiv.) RFE
54" SEAGATE ST-238R 30 mb ALL I furb

5%" CDC 94205-51 40mb HH MFM UF RFE lestad
5% HP 97548 850 Mb SCS1 RFE tested
SR HP L3I0 2 1a SECE| diffsrential RFE 12512d

* HEC.D2246 65 .u: SHD interface. Mew

FUJITSU M2322K 150Mb SMD UF RFE

8* FUJITSU M23%2K 2 Gb SMD LF RFE test £345,
Many other drives in stock - Shiipping on aﬂ drivas is code (D)

16 wih confectors £12.95
£59 85
£59.95

00

TEST EQUIPMENT & SPECIAL INTEREST

. S FAS44SETKL 147 Irclustriat sp6c SVGA monnors £245
1XYW to 400 KW - £00 Hz 3 phess power SOUrcos - x stock £POA
1BM 8230 Type 1, Token ring base Lni driver ETED

Jno Korr RAZ00 Audo !re-quaryw 125p0NSse analyser £2500
SIF5501 Toaen Ring IS 20 poif loba modulas £759
lBM MAU Toxen ring disirbution pancl §228-23-5050N £95
ALM 501 Low distortion Oscliator 9Hz 1o 330Kz, IEEE £550
ALLGOM 8360,11805- 1880 MHz powe £250
Teand DSA 274 Data Analyser with G703(2M} 64 Vo EPOA
Marconl 6310 Programmatia 2 to 22 GHz swaep generator £6500
Marconi 2022C 10KHz-1GHz RF signal ganarator £1550
Marconl 2030 opt 03 10KHz-1 3 GH2 signal generater,New £5150
HP16508 Logl¢ Anslyser £3750
HP37814 Pallern ganeiater A HPA782A Enpr Datscite . €£POA
HPE621A Dusl Programmabla GPIB PSU 0-7 V 160 watis  £1800
HPE284 Rask mount variatla 0-20V O 20Ametered PSU £675
HPS4121A DO 10 22 GHE four channsl 1651 $61 £POA
‘HPS130A 020 302 MHz puisa ganatator, GPIB eic £8500
HP A1, AL 8 pan HPGL high g drum ers - from £850
EG4G Egro-r:l:ggal 2%03’(: Precision lock £650
View iod 1200 computsrised inepection systam
ny DXC-3000A High quaity CCD eoour TV camera
Kalthiay 590 CV capacitor / vorage analyssd
Racal ICR40 cual 40 channs! volce recoftiar Sysiem
Flakors 45KVA 3 ph On Line UPS - Naw batieriss
I1C1 R5030UV34 Cleanlna ultrasonic cheaning system
Menn Tally MTE45 High spsed line prints
Intel SBC 45&1335E \utous 486 system. 8A\b Ram
analyser

1 combingrs

£POA
£2200
2945
Stemanc K4400 E4KD t2 1404 damux

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

IC's
6, 000 000 items EX STOCK

For MAJOR SAYINGS - CALL OA SEE OUA WEBSITE

-THANSIS TORS ? DIODES

: ne of the highest specmcatlon

‘9‘ monitors you will ever see - "‘
At this price - Don't miss it!!

bittsubiahl FA1SETKL 147 SYCA Multisyne oolowr mondor weh fre
0Z% mmmmdltzzéxTaA

verety ol reus slows cornecian 1o & host of

30 BM PCs in CBA EGA VE R&S‘.’u‘c

Bogkza, 12 swiching and LOW d
r spacHcation. Fully guarantaed, suppied i EXCEL-
LENT iz wsad condtcn

OnIy £119 & u&rrgv@

TR & Swhvel Busa E475
VGA cabia for i3M PC inchudad.
Extamal cablod for other typss of computas CALL

As New - Ex Domo
17" 0.28 SVGA Mitsubishl Dlamond Pro monltors
Full multisync efc. Full 80 day guarantee. £325.00 (E)

32U - High Quality - All steel RakCab

Surplus always
wanted for cash!

i

q
Virtually New, Ultra Smart

Less than Half Price!
Top qua.~’é 19" rack cabingls mads i UK by
Optima Enclosures Ltd. Unlts (zatus
designar, smcked acrylc iackabls fron! door,
full haight lockable half lsuvared back door
ang suvated removable side pa.nals Fully
adjustabis nlemal fuing sinds, ready punched
for any corfiguration of &q: et mounlng
pigs reatly mounted inlegral 12 way 13 amp
stiket swiched mans distindon strip make
thasé racks some of tha mos! versatlio we
rava sver aofd. Racks may be staghed sids by sdds and thersfe

b only Two sida paneis 1o stang singly or In mufticle bays.
O\ceml dimensions era: 77%" H x 32%° ) x 22* W, Order ne:
OPT Rack 1 Campiete with ramavabla side panels.  £345.00 (G)
OPT Rack 2 Rack. Lsss side panela £245.00 (G)

Over 1000 racks, shelves, accessories
18“ 29" & 23" wide 3 to 46 U high.
Iivallabte from stock !1.

HIIHITIE, fl

{y

7 eeTIREIeCrIteect
LETPEZEILTEfOECEICT

Just In - Migrovitoe 20" VGA (630 x 600 ras.) colour monitors.
Good SH condition « from £239 - CALL for info

PHILIPS Hcsam&ama stg‘ﬂa as CMBE833) altractively styled 14°
colour monitor B and stsndard composlts 15,625
Khz vidao inpian via SCAHI' sockot ard separals phono jacks
Intagral avdn powe-rm and spaaker for all audio visual uses
\'ﬁi connect Grect to ga end Atad BEC computers. Idsal for all
video moalloring / aacumy appications with direst connection
1o most colour camaras. au lity with many fsatures such as
lr'm:l1 cunc“alad‘lliap conlm&s CR v;%na’bcn tutton sle. Good
usad condtion - fully testad + guarants
Dimensions: Vitd® x HIZR* x 15%° D, Only £99
PHILUPS HCS31 Ukra compact 9° coloue vided mondler with stan-
dard composile 15,625 Khz video mput via SCART scel Ideal
fos all monstoring | securty zppications. High qually, ex-equimant
fuly tastz2 & gumarteﬂd {possiie miner screen bums). In attracy
five sguare black plastc case measuring W10" x H10" x 13%° D.
240 V AC mains pawered. 0n|y £79.00 o}
KME 10° 154110203 high dabnition colbur monitors with 025 dot
piteh. Superb clarity and modern &yling. ..

Op=tates from any 15625 khz synt RGB vid2o
sourpe, with RGH analog and composite syne
such ac Atarl, Commodors Amlga, Acoin
Archimsdss & BBC. Maacures only 15%" x 12° X "“—"—-ﬂ
11°. Good uzad condinion. Only £125 (g)

207 22" and 26" AV SPECIALS

S..pem}y mzds UK manufactura. PIL all solid stata colour mon#ors,
compiate with composits video & optignal sound input. Anractive

taak styia case. Peract for Schools, Shops, Disco, Cluts. etcln
EXCELLENT Hitle uzed condition with full 59 day guarzniea.

£185@1

20°...£135 22"...£155 26"...

DC POWER SUPPLIES
Virfually every iype of power

supply you can Imagine.Over
10,000 Power Suppllos Ex Stock
CnH or soa our wab sglte.

LOW COST PC's

Aiways ovar 8 lrom stock.
1000°s of sparas nnd accessorles.
Call or see our web site for info.

EMS

Intol SBC 486/125C08 £rharced Muhious {WtSA) N":W
Zela 3220-05 A0 4 pen HPGL fast drum pictiers

Nlkon HFX-11 (Ephiphat) xposura control unk

Motorola VME Bus Boards & Camponenls List. SA

Trio 0-18 vde Fnsar, metered 33 amp banch PSU.

Fujltsu M3041R 600 LPM bang printer

Fulitsy M30410D 6800 LPM printar with network interface
Perkin Elmar 2998 Infrared spactrophotometaf A

Porkin Elmer 397 Infrarad spectr tormeter

VG Electrontes 1035 TELETEXT g Margin Metar 750
LightBand 60 output high epec 2u rack mount Videa VDA's €495
Sekonle SD 1501-! 16 channg! digital Hybridt chant recocder  £1995
Teyler Hobson Talysud empifiar / recordar £750
ADC 58200 dnn:!sgasé:—\w:‘ J moniige
Systom Vidoo 1152 PAL wavstorm raontor

ANRITSU 9854A Cptical DC-2. 56/ waysim monlar
ANRITSU MSS001E1 0.6-1.7 M 001ca) spectrum anatysar
ANRITSU Mi93A power metsr

ANRITSU Fibra opte chvacateristc 1ast set

ViSION ENGINEERING TS3 Dynascopic microscops
R&S FTDZ Dual sound urid

R&S SBUF-E1 Vision macdulator

WILTRON €5308 124 J 20(5Hz RF swaap ganerator

TEK 2445 150 MH2 4 trace 0523050008

TEK 2465 300 Mhz 300 MHz cs.lcs-:cpe racK Mot
TEK 1502 Poatable TOR (i me domain refsiom

PHILIPS PW1730/10 XRAY genarator with accessories
CLAUDE LYONS 12A 240V 53 phase sulo. vol. tags
CLAUDE LYONS 100A 240/4 15V 3 phass auio. volt. regs

£1450
£1150

"ulllity aockst.

Wads by Eurperalt Enclosurss Lid to tha highest posalble spec,
rack featuras all stosl construction with removabla
side, front and back doors. Fron and back ¢ooss 3
hinged for easy accass and el are kockabls with
fve socure § laver barral locks, Thne front door 08
is constructsd of coubls walled size| with & (5,
'deslgnnr stylal smoked acrylic front panel to §
enanly statuy [nficalors 1o be zeen through the

panal, yet ramamn unsbtrusive. Intemaly tha rack
testures fully sioited reinforcad veriica! ﬁ:lni
members 10 taicy the heaviest of 187 rac
equlpment. Tha two movabée vertica) fxing stnds
(sxrras ava:lable) ate ofe punched for gtandand 1
‘caga nuis'. A mains distribution panel intemnals
ly mounted to tie boitom raar, provides 8 x 1EC 3 (A
pin Eurg sockets and 1 x 13 mpSpmaMwhnd - Z
Overall vanidation is providad by o =

Kunvered back door and doubla gkinnod top section

125 and sids kouvres Tha leo panel may be remaved o
of Integral fnns o ths sub plate sic. Other features incfuda:
caste's and fioor lvslers, prepunched panai at ket rear for
cabla / connactor accsss etc. SuppSad In excallsnt, used
condition with keys. Colour Aoyzl blue. External dimsnsions
mm=16254 x 635D x 603 W. (54‘ 225" Dx23W° W

Sold 8t LESS than & third of makers pefce | Il

A superb buy at only £245.00 ©
42U version of the above only £345 - CALL

BATTERY SCOOP - 50% off 11

5 Yo
ost amazing £avings on mese u!ra mgn snoc I?v oc 14 AL
rschargaab«e baitaries. Made by Hawker Enorgy Ltd, type SBS15
fsatring pure load plales which offer a far superior shell & guaran-
teed 15 yeat sanica We. Fully BT & BS6290 approved. S

BRAND NEW and boxed. Demensions 200 wids, 137 high,

WM& bolt terminats. Fuly guaraniasd. Current ks r:n.e w £70
sahQur Price £35 each, or 4 for £99

ra ! g
slocks covarE-lg fypos lﬂch oF - Faffm;rr Ocml. Crad'tu,
Hermoucan'y Sealed, Contaciors, Tims Delay, Raed. Harcury
Welled, Solld State, Printed Clreull Mounting, CALL US WITH
YOUR NEEDS. Many cbsciata typsas from stock. Sava £o0eg

mory Lxpai =ngtn
end PC-AT mpahbla card with 2 Hby‘tas oi nermty on board.
Card is ully seisciabls jor Expandesd or Extended {286 procasser
and above} mamory. Full data and delver disks lu%%llnd RFE
u??r tested end guaranised. Windows compatide.
Hall length 8 Bl memory upgrada cards Jor PC AT XT sxpands
exhar 255k ot 512k in B4k s.c-c}s Mayalso teus=dio &

i RAM 2bove 640k DOE n%.
Ordar as: XT RAM UG .95 or 512k £29.95
120ns onty _£8.50
x4 SIMMIchpEons £10.50 o 70ns

MBxS SD.(MBG\Q
E‘H.QS
X9 SIMMchpB0ns £10.50 ¢ ims E£11.7
Onl'lzpmSlMM - with parity- Only £35. 00
455-D)3 CPU £10.95 INTEL £86-DX6S £59.00

Mg

AML RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £
MOTOROLA 25 Mhz 68040 (XC63040RC25M) CPU'S £59.00
shipping chames for RAM / CPU upgradss is coda B

' SOFTWARE SPECIALS

ation, com with service pac
and hcence OEM F
Special Price ONLY £99.00

Kicrcaoft - Windows for \'awkgmups RITADOSE22 gﬁd
on I¥" disks with Loanca & conmsa documeniation.

DOS 5.0 on 3% ditks with cendiss bicoks ofw OBasic . £14.85
Wordporfect & for DOS suppbed on 3% disks with manual £24.85

shipping chargas for software is coda B

DISTEL on the web I - @V@i‘ 16,000,000 items fr@m stock - www. distel.co.alk

2nd uiess sand

Open Mon « Fri 9.00 - 5:30
Dapt PE , 32 Biggin Way

Uppor Norwoad
LONDOH SE19 3XF

Aurortics - order £50
(B)=55Q t03=€2.50 O=£12.00, r'\:-ﬂsm (F):etam, (GFCALL
gewtesd jor 80
mmmeq:mipmamb

AR S0

On ﬂAB\nﬂa
M Thomion Heath &
Saftrurst Park SR Redl Steticna

days Al permeses on & retum 10 hese bass Al

DISTEL®

Visit our wab slte
www.distel.co.uk
anujludminﬁdslnl.co.uk

over £100 &w subiea 10 10 word,

“ALL ‘& ENQUIRIES

0181 679 444

FAX 0181 679 1927

Np’:mh'l.l(l.'mu(nmuhI7.55VAThTUTN.mhrmP.&mmm£m. Bora Fds acoount orders

occeptad M
daysflanga-ag‘e, (Aﬁﬁm, LA{SEEADQ
rasened to ohenge pees [ spadfications wihiou ca Orders

prior ot
surplss goode Al badamanks, badenarmes sie eskromedoed © Dedisy Ebcmines 106 E 4 OE 0650
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NEXT MONTH

FREE GUIDE TO SOLDERING

AND DESOLDERING

A free 48-page booklet written by Alan Winsianley giving
in-depth information backed up by an outstanding range of
photographs on all aspects of soldering. If you want to
sharpen your technigue, or if you are jus! starting out in
electronic construction (or know someoneswhao is), then this
booklet will prove invaluable.

Alan's soldering section on the EPE Web site has been
referenced the veorld over - il is sven used by one soldering
iron manufacturer to add o their own information; this
booklet has been developed from that malerial and should
be equally highly regarded.

VERSATILE EVENT COUNTER

Prompted by a reader’s teiephone request for 2 unit to help himr
cour! musiczl beats, this constructional article iirst shows how a
very simple BASIC program on a PC can do the job. It then
takes the idea a lot further, presenting a self-contained
PIC-microcontrolled design that will monitor the tirming of all
sorts of evenls. The resulls are displzayed on an aiphanumearic
liquid crystal dispiay.

Event signals can be inpul via a buil-in microphone, via a
lack-plugged conneclion to other electronic circuits, and via &
panel mounted switch.

There are three monitoring modes:
¢ Mode 1 displays the iime elapsed since meniloring began;
the elapsed time at which the last eveni was delected; the lotal
events counted; the average rate at which the svents have
been occurring, selectable for counts per second, counts per
minute and counts per hour.

e Mode 2 is a frequency counter,. principally for monitoring an
external electronically gensrated frequency of OV/+ 5V
amplitude, up to about 20kHz.

e Mode 3 counts the elapsed time between pairs of events 2nd
is of best use with events that are longer than about ons
wsecond apart,

VOICE RECORD/
PLAYBACK MODULE

An easy 1o build unit that will digitally record up to 16
seconds of sound. Use it 2s 2 memo pad or as a voice
warning instead of an l.e.d. or other indicator: "{asten seat
beits”, “maximum temperature exceeded”, "secure area —
leave within 30 seconds or the police will be called” clc. Al
autornatic in the voice of your making.

MECHANICAL RADIO

Inspired by the renowned Clockwork Radio invented by
Trevor Bayilis, this design shows a way in which &
clockworkiess povier saving radio can be created using
‘componenis more familiar to electronics enthusiasts than to
rmechanical buffs.

You stili turn 2 handie, but il's not clockwork you wind up,
it’s a molor whose output voltags is stored in areally large
capacity capacitor (one Farad, no less!). It's power from the
‘capacitor that then keeps you tuned inio the worid via an
easy-to-build direct conversion raceiver, and the
headphone-coupled output then stops you voluminously
troubling the neighbours!

It's novel, it's simple, and it can give you lots of
entertainment—not to mention the beneiit of exira exercise!

PIC16F87x MICROCONTROLLERS REVIEW

Thousands of you have become familiar with the PIC family of microcontrollers, especizlly the PIC16x84 EFEPROM versions, Arizona
Mlcmchlp have now introduced a new range lo the family, the PIC16F87x series. In many respects, these new devicss can be

egarded as greatly enhanced versions of the 84s.

Imporranlly. not only do they have greater capacily than the '84s, they ofier more facilities that make them ideal candidates for
use in many sophisticated designs for which the ‘845 could not readily provide complete control solutions.

Of particular importanice are their several on-chip analogue-to-digital converters (ADCs), and their cornmunicalionissoptions based
upon internal USART (universal synchronous asynchronous receiver transmitter) protocols.

This review takes an overall look at the capabilities of these much-welcomed new davices.

PLUS e ALL THE REGULARS
NO ONE DOES IT BETTER

|EVERYDAY s i |

Pﬂﬂ@ﬂﬁ‘iﬂl AL |

ELECTRONICS

ELECTRONICS

TODAY INTERKATIONAL

~ DON’T MISS AN
ISSUE - PLACE YOUR

ORDER NOW!
Defftand is bound to be high

" APRIL ISSUE ON SALE FRIDAY, MARCH 5
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Crownhill Associates Limited

PIC12C508/509 DEVELOPMENT SYSTEM

This integrated davelopment environment offers a

I unique software development tool for the PIC
12C508 / 509. The package consisis of 508'508

| In-Circuit Emulator, Programmer, EJICE & fully
Intagrated Assembler with trace funclions & ICE505
lraceridisassembler. §

| The davelopman system is suppfed with MPASM

assembier 'dsassedbler and 10 projsets, moluding

cireudt diagrams and unprotected source coda Projects

caver subsects from simpis sound effect generator

threwgh 1o an accurate Dagifal Vol Meier, Smoke Alamm,

Sicp Wateh. LCD display driver, Keypad enceder and more

Price £59.95 + 7.50 P&P~+ VAT

NEW! PIC PROGRAMMER KIT

Programs the Popular PIC 16C84, 16F84 and 24xx seties serial mamory devi
Connects to'the serial port of 8 PC and requires No EXTEANAL power supply. Thlﬁ kif
includes Insiructions for assambly. clrcuit diagram and componeni layout.

Thes handy Bttle progranyrer is gasy 1o budd taking iy more than 30
fens_ 16 assemdbiz and test The Prolessional quakly PCB s
doubis-sided. through-piated vath soider resist and scraen peinting 1o
axd ethcant assemb‘y 1t 15 suppeed with dieeer softwars fo runin
CCS on a 286 PC upwards and under Wandows S5 on <85 or
Fentium and a Bisk el of inferestng projects, lips and data shasts
st PIC davices, mcuding FREE Assembier and Simulator (requires =
Q.pon D-typ= 16 9-pen D-lype cabie 10 connect o senal port of PC).

CABLE £51NC. VAT AND DELIVERY. COMPLETE KIT just £15.00 includlng Delivery and
VAT (UK Only). Or READY BUILT £20.00 INCLUBING Dalivery and VAT (UK ONLY)

PiC BASIC COMPILER
Visrdz PIC Programs vt BASIC
| » Eapangzd BASIC Stamp | compattie sshucion
s&l
&+ True compéer provises taster
longar
+ 1204 ara RCOUT m.uns 13 2cess enlemy
cen2l EEPPCMs andobar 20 devida
+ Mora uter varablas 3
[ # Pesx ama Poke instuctons B fisss am Fit
register troem BASIC *
|» Seraspemsusooom
¢ In-ine zssemdiar and Call sippen
| * Suppens al mas: poputer PiCs. PICABCSSx, 62 7x
| B, 321 2nd PG 12000 meros
& Lisa with any PiC programmer
| Write your PIC programs In BASICH The Pafia
| Campiar convers BASIC programs a1t hex of binary %
(Tios mat can be programmed drectly s a PIC PICISCST, PILHCEEA
| microcontroler. The easyio-use HASIC Gnguage
makes MG programmang avadabie ¥ evenone weh
I:tsEﬂgis’s—&em
Scpphed wih Universal PIC CHIP  Progtamerser,
rmnedsbP:z:f:-‘pﬂd%ammmg
poputar PIC mxros. Compesle with (sogransmng
A — Ed¥ye. Assamtier § Frogtarmmmeng schaare

PIC BASIC PRO ey
The Beflas Po Compier alons. BASK: St=mp 1) ":Em_ = o,
commands, usng pins 05 PORTA G D, C.aswed as | PICIECES PCICE0
PORTE and the capabdty of usog moa RAM zrg | PCIECEN. PRIECER

PICIECH, PEIELTS.
Trogram spate 5CT1, PEAECT

A 55t of e rger Teatures and comITENGS ERDear b PICIS0TS, FIC1S06L

s Raalif__ Then _Elg. . Ergd: PIBCE2 FICIEFE:

s Hgrarchica) erpression haroing PICIEFRY, PALIECSSS
 Internuzss in Bass: and assemoler P PRISCSE. ||

FICI2C509. § MEMORY

® Zut-0 LCD wopon o1 10 ShLAss
DU (5

» Dscdwny supporn rom 35EMnz 1o Nz
e 1Aore yarable spate (PIOCESOr dersraant)
L V’AS‘M-’PC- cerpafblty

1998 Microchip PIC16C84 /04p PIC 12C508/509 DIL
/ 1410 £2.00 ALL AT 0 85p
CD HOM 11-100 ‘B190 | gw Cost programmer
Y = £
o Pacied vath infoamation 101-500 €80 o 1o above davices @
o gﬁwrremgaéa;;w& 24LC16 £35.00
. ams a i3, e A k .
o Amg anon nr_"es e 1-50 - £1.e
e PDF Vigw
£10inc. VAT P&P(In UK) PiCABCEED £195
PIC 16CE21 £2.25
; - FiC180622 £2 50
AMAZING LOW PRICES oy r
PIC Prces 3 F_AP VAT _
PIC 84 & MEMORY e

. AL by routing for a3 uncticns 2o sigpled
arﬂ:mbero&-’ecww#mne“és

Suppii=d with sample prog inchecting cireuis diag

PiC BASIC withou! programmaer or PICSS £43.85 =5.00 PAP + VAT
PACKAGE with programmer & PIC 16584 £52.93+5.00 PP « VAT
PIC BASIC PRO without programmer or PICIEFBE  T150.00 - 500 PSP - YAT |
PIC BAS!C FRQ with pregrammar and PIC15FEd £133.00 ¢+ 500 PAF + VAT

BOp wwew crovnind oo ud pebeEs

Price
f4295-FEP - VAT I

The Old Bakery, New Barns Road, Ely, Cambs
Tel: 01353 666709 Fax: 01353 666710

email: sales@crownhill.co.uk http:ivw.crowniiii.co.uk

QUALITY " UIRPL'

=

E-Maii: greenweld@aol.com

LS
S TOCIK, AND ALL AT
THE LOWEST FRICES!

REENWELD PHOE, FAX 0

ELEGTRONIC CONMPONENTS TNNA
27D Park Road - Southampton - SO15 8UQ WRITE TODAY F OR

TERECHONG Q1708 2sascy rax; 01705 236307, WOUR FREE COPY!
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T E L

N E T

8 CAVANS WAY,
BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF
Tel: 01203 650702
Fax: 01203 650773
IERE]  mobile: 0860 400683

(Premises situaled close to Eastern-by-pass in Coventry with.easy access
1o M1, M6, M40, M42, M35 and M69)

OSClLLOSCOPES
Beckman 920 — 26MH2 - Dusl Chanaei. L €150
Cessor 5102 — 6Nz Dual Chareel _ 25
Gould OS 245A72500255300/3000335 344000, _from €125
Hewlatl Packard 1E0ANMEI0NB1 ANRRC,. frem £200
Howtett Fackard 1740A. 17314, 1?MA, l‘.'rl)!all-!ld.&f oh — from £330
Howlstt Packard 541000 ~ 1GHz 04 ':_r.z'ig .~ . £1500

Hewdett Packard S53200A - S0Hz gt o P TR £500

Havilett Paciard 53201A — 300LH: DyFtirs £
Hitachl V1S2FVI02BVI02FVISIFVE 650F W Se from €125
Hitachi VES0F ~ 60081 Dual Charnsl . 3
Hitachl V11004 — 100MHz < Chisnred = L .£350
Intron 2020 — 200842 [L‘"S‘JEQE ‘PC‘-‘fj el al = LAZ0
ke ssieéa'szsma iz [ =W 2y
0~ 1 cﬂl LV =W <5
Nk:&%m 310~ LFE D.5.0. weh twin %Dﬁ?ﬁ _£4
Hicolet 2031 -LE D S0 —mm <750,
Lecroy S450A — XOUHZAL) M DS.Q. 2 ch i _E£2250
Panosonic VPST41A - 100MHz - Dusi Crannal DSO -£1750
Philips PI 3035 — 30 M+ DUAL Timebaca £130

Philips PH 3211890 3212/PM0 3214/9!.! I2VTPH 24PN 3240 PM 222UPM 3244PM 3251/

PM 3282/P)M 3263/PM 3540: _{rom €125
Philips PI 3255A —4000H 2 Dual CPBITE‘ 1750
Philips PM 3335 - 50 MHe2Gas D sO.2en_ €130
Tektronix 138 = 25KHz — 2 Cranns! Analogue Stacags E250
Tektronix 454 — 15008Hz —2 Craraed o
Tektrontx 35 — 5044Hr Dust Crannet e =3 L0000
Tekironix 4541466 — 10044z An drvage from £0600
Tolkdrontx 4354558 — §GOMEE ouat ch — " _trom £0600
Tektronix 255 — 160kiHz D.S.C L _EE50
Tekironlx TAS 475~ 100 MHz — § Chamnet _ = _E995
Tektronix 3784T5A -mm..’esomu Dual Charngi E = {r&m €000
Tektronle 435 — 3504 -2 charnal _€750
Tektronix 2213 — 50MHz Duai Cranne!. £375
Tektronlx 2215 — 600 Hz Dusl tace 400
Tokironlx 2226 80044z Duss Channel D.S.0. ot £1250
Tektronlx 2221 -SGMFEIDE;H: yreaga @ Chanodd £1250
Tektronix 2225 — S56Hz duas e el -£3%5
Tektronix Hh-tmﬂﬂzl}mm 500
Toktroniz 2235 — Dual brase 10GMH peviatda), _£500
Tektroniz 2440 200 MHEE00 Mes D.S.0. 2 Ch , _E2850
Tekironls 2835 = 150 MHr = 4 Channal « DAL » £1200
Tektronlx 23454 — 100 14z - 5 Channst =
Tektronlz 24454 — 150 MHz - 4 Channal = e E1250
Tektronlx 3403 —604H2 ~2 06 4 Channel from 200
Teidrantx 7313, 7603, 7513, 7623, 7623 100MEEz % ch_ n Srom £225
Tektronix 7700 —250MHz 4cht ! ——from £450
Tektrontx 7504 - SOGKHE = from £600
Trio CS-1022 = 208542 — Dual Channed £125
Olhet scopes available loa
SPECIAL OFFER
HITACH! V212 — 207 DUAL TRACE E1850

l HIT;«CHJ V222 — 20 MiriZ DUAL TRACE - ALTERNATE '.V\CNIFY____.—EBD

SPEGTHUM ANALYSERS

Ando ACB211 — Specwum Arstyser 1.TGHT £2250
Anritsu MSEZH — 10KHr — VT0EHZ £2250
Anritsu MS3S1A = MS3401B — [10H2 — 3004H2) _£3995 ; £2500
Anritsu MSE108 — 10KH: —26511-!' i s 5750
Anrisu MST10F — 100KH2 — 23GHz Spectrum Ar@fs:e =t £2850
Avcom PSAES 5 - 1000WHL - poriatbe. e £ 5 L €850
Harreg 80283538 — Sperirum Amlyses T Gen - 100MHz Ostiloscope £1250
Hewlan Packard 1827 with E359A [10kH2z — : -E3750
Hewlstt Pecharg 1827 + 85383 -0 tro im ¥ = L1750
Hewlett Packard 553A 9 85388 - 0110 1500MA> £2500
Hewlztt Packard 6551 A ~ Dtz - 1mm0pﬁmiﬂ'ﬁacﬁﬁlgﬁﬂwm SE500
Hewiett Packard B354E — SrHe- 2 5GHy Al S £1000
Hewisit Packard 35501A — Spactrum -ma. yses Wndorizse ___£1000
Howtatl Packard 35614 - Sioral An.:.ﬁm E4750
Hewlett Pacikard 35624 Dual Channel Dynamic Sk Anaipser. _£6500
Hewtert Packard 35804 — SHz-SOMH2 .£995
Howlet! Packard 3562A — 0.02Hz — 25 6KHz (tik'k! d&) - & Lz _£2000
Hewlett Packard 35E5A — 20Hz — 484Hr 3 _£4500
Hewlett Pacikard 67534 — Netaod Analyses L£42955
Hewleit Paziard 87538 — Pictrork Anatﬁec bl £5500
IR 7750 106z - 1642 £7500
HMarconi Z370 - 1108 Hz T €500
Marcont 2371 - 20HHZ - 20000z — Ll
Meguro MSA 4501~ 1 Ags — £850
-Meguro HISA 4~:12 ‘I-IGHI( _ £1250
Rohde & Schwarz Polymo.z-imtm_ = £1500
Takeda Riken 41:2»1 DGlﬁ Analyse: s bt B Ml )
Tektronix 7L15 ni:hrram!tameus-socmmanm rExgss) €200
Jekironix 435P ~ 100Hz - 1.8GHz peogrammabie . _E£4850
Tektronls 4227 - 1XH2 — 1 BGH2 ‘:pe:m.m AdRSEET S T - _£4500

Adret TAGA = 10057 - Y1 20WH? Syréhcsised Sonal Generalor T 580
Anritsy MG 3504 Sg'd(;n'-?m A TOSAAT L1500
Anrityu WE 4828 D3 Trars=nzann A-u\,-w — £2500
Amm;l.lGS:Sg..‘ yil Gtozrzioe b G5 10M0AGHY =
Bocoton 32C AT M clmaia e R 5 Ty
nion 534 TrosfMS Vosmefer . £250
Drarstte 826 <AL TC — radpr £500
EIP 231 - Freqgency coarsas 18GH? 3
BIP $435 - Fraquency coursdd 16GH - E1255
= FrepaTy 18GH2. = 1450
Eiex SUPS - Powes Sty B0R30 2400
?ﬂiﬁ%_-—vﬂiﬁa > !}WJJP;!}E}‘I e ‘m E1500
il TSY-; & owes 7 of = i i
Famnaii D5G-1 Syrihesssd &)ﬁ'&h’ —~ £125
Faresd ESG-1 S} G-:er;{amﬁz(xsraﬂ__ _ =l
Farmell AP 102504 m.a.w! < - 2508 £1750
Ferdback PRG 605 Fow Gamraasx - €200
szsm.\ E‘&mu 3 = -1 12500
ELMIEPRIT PCAR Bocost WISl Bl S =9 - -, . £300
Guﬂdnrsiiz nz Ssnaﬂ.mel = 2559
Hewlett 18300 _TE5Dy

L e :
Hewiatt Packard 12500A ~Fltet w EJIDHISI‘-'« |ESONIESTIA - Cloge Aealger. . EANO
Hewtell Pachard 331A — [ £330

ackard 331A — Dalorfion Analyss: = = -¥2 3 £300
Hewleft d 3314 = Detortion Ara, b A > 5%
Fawt Fachard 33262 ~ = SIMHz SrthesisscFircinn Gea . 150
Howialt Paciard 3335C - Sm-;w&;utasm(icﬂz BT T T — 20
Howiett Paciard 3437A smvcr— ]
Harwiett Facard 3234 Dagtal mullsres= _£200
Howlett Fachard 31E5R 57 Dot b Uster {Akoca) £EX
Hanllt Faciard 23EEA oA e T e i= ££09
Hamizrt Pachard 34824 — AP - 1B Satch commod Uk (vizrs Puges sveisis: ]

Hewpett Exchard ﬂ'&[ﬂ'w} “DancSs gs;.’-":en'r?se. : ]
Henie't B3 T iC = g
Hawte'! Fackard 3328 300G
Henletl ’MGTHWIZLGTEIE. S £ _§2253
Hendett Packara 37454 — Selocy ; _£73h
Hewdatt Paciard meA—PC N e52 St e I3
Hewtelt ’mﬂm _from £20)
Hewbatt Prciard I784 D@.Tn’&mk&ﬂsr 5
Hendelt Psckard ]75‘:. = Frtgr Genzrase « Becadar .%1 %

b L
_£252
L1255
L £8500
24 Hs" ____t89
Hewlelt Paciard L35 oz B Fomes Ueiar fmetiy 5451 ki&iﬂl from £750
‘Hewieit Packars 45434 — ] Transsrrssion mpyarat M/Ss= ey 15
Hemleit Peciard 43727 — Prmcnu.e-fzf _E1750
Hemtatt Faciard 5183 - Wevshor Rsordet -£1750
Hendeit Pacicard £ i .£250
Heatett Pociard 531LA L8253
Hetett Paciard S5158 — 3 = LE500
Hewlaig Packard 3335A - 2000z Hen Ft—‘!‘c’r&ﬂ:& 9"‘—‘-196::&5&{ i LE590
Hentetl Packard 53708 - Unfesrsal Terme Countar - £2000
Hewndent Packard S383A - 025 Wy Fregusncy Cordes i3]
Hentett Paciard S332A F Curel— 1GHz - P18 W OPTS 00100006 iees
Hemtst & et Y - A). 55
e 7 31 (R0Y - 04, £
Hewilett Pacicard 82534 Powss uwzw-." T = _£200
Hewtant Packard 52554 Foasr ﬂ.;#, 43V = L 5% Toin 200
EWLETT PACKARAD 6261B
Porrer Supﬂhv 20V-20A €430 Dizcount for Quantitizs
Heslen Pichard €2548 — Foa= G2 0 - 2A) B
Hewleit Pa-.i:un?"&em&suvu; . £20
Hewiet pacears S2son ""‘“‘m,m o t0
e?] Pac Power 3 N -2 60
Hentel? Pacicard 74754 - § Pen Ploter £280
Hestat} Pazicard 7550A — @ Par Fiocar ATAL 2450
Hewizdt Pacioyrn £9154 - :m.-*zmeaam < . E750
Hewseit Pazhard alm Opucal Avirmge Powes Mazar _E1250
'Henient Packard 8158: %‘wl&n&t{z (OPTS 0z .01 E3iicel
Heclett P2z 51“&- iHp P etz Soral Seurs ]
Hewsett Pacvard §190A - Dasy G&w SEVSSD
41 Paciad 81524 Qs:aua i oo A R o LE150)
Pacioard 33548 - Snesp Oscans =T (Vs phug-n cptions S
Heﬂen Paziarg E3334A - Wae Sourne Modde 2¢ 510 40GHT 38
Hewlest Pacicard 83553 A — METetsr - Ve sowroe hodss S350GHT E425G
Hewizl Prcicard 84054 — Yaoiar Volmets r— £359
Hewleit Packard 8220C Sacep oscdator (= from £250
Henlatt Pacicard Mu 59"3 ooz (5 btdoﬁ-‘.z + 102500 £550
Hegelzt Pazkam A - 57 wwasg&mpﬂ_ﬂa g _£325)
Hemlett Pacicard E6558 - Syrshetnia! Sgrsl Ganaratnr EVTS0
Hewd ﬂPt:hrdsaﬂA aqwﬁaeareilm_‘!m. = L2500
Hewialt Paz Sira! Generavs | 1GKHI-250 Ll
Hew 5378
2 £9359
Henlxll Paz 22
22 Pacics = -£2730
Hen'etl Packard E5315 = A (L3786
Hendtt Paciard E2GIA — Auco Anatersr (207 — 100HT L1600
Hemiett Packard £5038 - Diucion Analyrer S = <E2500
Henlen 3E. -£2000
_£4e32
£5500
L6200
_£1750
.£995
_£358
£350
_£250
_£350
nmm:r = £935
Wareeai 2013 - m-!z- m-lw“.riz-,v":ssedas], _£950
W32 2ond 20158 — BOLHE - 10200 [ Y E—— £1250
Ligroged 2305 - Koduiton Mlater . © st 1535
1 Wz _£150
= Trus RS Vol —£250
| 257783 Camens Arddyzsr s FEAIE X 1050
= Rzfo Comirs Test Sa1 -£2250
235 ~ Powst Maier & Sersor from £$50
Philips PI S16TMHZ furenen e - £440
LF Syrahesszr (GPLEL
5153 Syeon £y L1300
m.m 5:1& 5 -m.-mnn FLOTIon Gedesgior = _f1505
P, M3515 - TV Panem Consior . - £330
115716 - S0AH;2 Puisa Gararalae - — £525
Prema 4000 - 5 5 Dot Meorengepe 1SV EE=
= O & Frequency & fracdd
RAzcal 1552 - 13 E‘.g "C — S50
Hacal BTTUSIET - GSM Fado Uor e EPOA
Racai Dars fosd oy Torber oais et
‘Racal Dara Sy, 3. T &
:a.wu—m;-?wsaﬁ
Raral Dana 93024 BF 2 {row Erson} £375

mfrvokmeiat *
R&almmsmﬁﬁurﬂ%‘w&l x = &’ . £250
Rzcal Dons 5317 UF frequancy meser SECASRS _£175
Aehddo & Scharz LFM2Z — uﬂJiG'ﬂ.;D:ia;Sm&‘r = :E1860

Rchda & Schwinz Sod Code 2t _—

Aohda & Schirz CMTA 9 G5 Rado Commd Aakyser

Schatiner KSG 2034 Lne Waage Vansfon Benctgor e5

Sthatinee W36 2224 nkfarcncs Sanuiatss e SRS
cmﬂn« r.aazz:nr:m Gerargie £630

L 720 12500 Courget . —£500

Sthiumber _:m!-larumdcoa:ns et 3ab £R255

Scht =t Stebilock $240 Radkc Comoes Teg St — 2855
shiumherner 7 Ll i J— - from £350

‘a&:mmi.‘o Freq Resoonsa Am) 350

Stunford Researth DS 325 - 150+ rﬂwrmﬂ\_ i) ard arbisiry

;‘av&km: gePesakr gf%
Systron Donrer 6530~ Wicrowzva Fraguéncy Cares 255&8:) — =
elequipment CT7t Curve Trazer _ 259
Tsnrr-ru ALISN3 4 TME0T » PR32 - Curpess Probe -rﬁ"—' ]
Teldroniz PGEOS &« TGI0M ; SG30 + T\lM—Om‘cwcﬁ Cotmpr S ]
ehtronix 577 - Crarve Tracar I
Telironit 12-.0 l.ra:,n- L == [
g Vet hwlﬂli‘%Lﬁwrﬂ:aE;ﬂ%F&T;ﬁ s
OTEE Al .=t — -
Toldronix TRIE003 + ARG 5101 Attary Fancicn Gen . S T2 01558
xm.rc-uh DAS3100 - S2cies Logic Analy E500

yoas

Tektroniz P&.r-rs Ty Esa.‘n: 23 &.s&e WG 562,

= Ll

Tims ~6$1 P-“-sm:be Fesmz-—:e

;f-}g Scignlific = 2724 PrograTeratiy Resio
i Wt pe Gy e 2

Wardel & Gottermann PFJ-8 - Erroe/SeerTes: Sap

Wandel & Gottermngan PCIM |+ orsices

¥randed & Gelarmann UGN Too Port oo

Yayra Kerr 8225 - LCH B =t 1

Warehs kﬂl = Synthetsed F-.rmﬁg'em:( -

w

w:.r'a = SoutE mmk 130
avstek i -ag%ﬁa‘é;g S ‘u >
l'-?;,‘,’;‘é“l“ e By 20rs)
4 sary E
vmrmmnnp' STt Fl I-:ry e .1:%2115:;9‘% E435)
ey B
Sy e = S e,

MANY MOREITEMS AVAILABLE -
SEND/LARGE S.A.E. FOR OF EQUIPMENT
ALLIEQUIPMENT IS USED -

WITH 30 DAYS GUARANTEE

PLEASE CHECK FOR AVAILABIWNITY.BEFORE
ORDERING - GARRIAGE & VAT TQOIBE ADDED
TO ALL GOODS




£1 BARGAIN PACKS

=List 1

1,000 tems appear in pur Bargain Packs List =
request one of these when you next ordsr.

2 LiTHIUM COIN CELLS, 3V.p.ch. mountna, Order Rsi:

1078

23 5A BRIDGE RECTIFIERS with heatsink couplers for

$2V charger. Ordze Agl: 1070,

1x12¥ STEPPER MOTOR. 7-5 dogizes. Cedet Ral

510

110 PACK SCREVWDRIVERS. Crdzr Ratf: 903,

2xAMP PULL CORD CEILING SWITCHES; brown.

Oeder Ret 921,

5 REELS INSULATIOR TAPE Crrfac Raf: 911

25 CORD GRIP SWITCH LAKP HOLDERS. Order Ret

213

1 «DC VOLTAGE REDUCER, 126V Crdar Rat- 976

LIGHTWEIGHT STEREOQ HEADFHONES, moving ol

&3 supeng sound, Order Ref: 896.

2x25W CROSSOVERS fo sotvn lowitspeakers. Grder

Ref: 22,

2 x Nicad CONSTANT CURRENT CHARGERS. ‘easdy

adapiabie 10 charge almest any NCad Battery. Grdst

Ret: 30

18V-0-18V 10VA mains Isnaformer, Order Ast: 813,

22 WHITE PLASTIC BOXES with Igs. appror. 3m qub2

Lit has squara. hole throwah the cantre so thesé arg ideal

for ight-cperated swich. Ceaer Raf: 132

2xAEED RELAY KITS, you get & resd switches and 2

e 2215 Ocdar Rat 148

12V-0-12V §VA rams pransiemmar mounting.
has Yo

peh
Ocdar Ref: 938, g

12 BIG-PULL SOLENOID, mans ogerzied,
pull. Ovdar Raf: 871

1 xBIG-PUSH SOLENOID,; msnE operated. has
push. Order Reb Br2

13 KNI MORO AMP. 3W it ¢ ohun sgeakes o0 1W into
8 ghim. Ordar Raf: 495

1% MK STEREO 1W AMP, Orger Rel: 870

15V DC 150mA P.S.U,, ncely cased. Order Ret 342

13 IR-FLIGHT STEREO UNIT s 2 steren amp. Has two
most wsehul v moving cod spisgkers Made lor EOAG
pasangers. Oroer Ref; 23, i
120-imA PANEL METER. Ful wision lace 70am
square Scalad 0-100, Orger Rab:756. :

2 W LITHIULY BATTERIES. 2-5Y penfioh! size. Order Rel:
B74.

2x3Im TELEPHOMNE LEADS. With BT tia) plug dez! for
phongs axensians. fax, et Croer Rel 352

1x 12V SOLENQOID. Has geod Yen pull or.couds pash -
modifsd. Ordar Ret: 232

3% IN-FLEX SWITCHES. With neon onvalf 4gtws, s3ves
lgaving things switched on. Order Rel: 7

2% 6V 1A MAINS TRANSFORMERS. Uprght mounting
with fiung clames. Ordet Ref: 9

1 HRADITY SWITCHES. As the 2+ tecomes damps:
the rmembrans strelches and ogarates & microswich
Oedar Rel-32.

4x134% AOCKER SWITCH. Thres tags o onefl o
changeover witn centre off. Crdar Raly 42,

1 SUCK OR BLOW-OPERATED PRESSURE SWITCH.
Or it can ba cperatad by 2ny low pressura variation, soch
a5 wialef Wnvel | tanks. Order Pek 67.

16V 750mA POVER SUPPLY. Nusly cased with
mas nput and 6V culput =ad. Osder Rel 1G2A

12 VERY FINE DRILLS. For pob boards st Nomral
cost about 80p each Order Ref: 128

5 «MOTORS FOR MODEL AEROPLANES. Spn o start
So n2eds no swich. Crder Rel 134 )

6« MICROPHONE INSEATS. Magnets 400 chm, aks
ad s speakers. Ordar Rel 120,

6 x NEON INDICATORS. In panel mounting nolders with
tens. Ocder Ral: 189

1 %{H-FLEX SIMMERSTAT. Keeps your seidermg mon
eft. anvays al the ready. Owdar Rel: 198

1 <ELECTRIC CLOCK. Mans operated. Pul this n 2]
box antf you need naver e ate. Crder Ral- 211,

4112V ALARMS. Makes 2 naise about a5 Jotd as a car
hovn, ARl brand new, Order Ral; 221

2 x (Eln. x 4in.) SPEAKERS. 15 ohm 3 waus, 50 can be
pned in paralel 15 make a high watlage cclumn. Ordet
Raf: 243,

1< PANOSTAT. Controts output of boding ring from <im-
mer up (o boll. Oraizr Rek 252

2xOBLONG PUSHSWITCHES. For bed or chimes.
trese can switch maing up 10 5A 30 cauit be loatswich it
fled in paitress. Order Ral: 263

50 < MIXED SILICON DIODES. Crisr A=t 293

126 DIGIT MAINS OPERATED COUNTER. Standard
Sz2 but counts in ovan pumbess, Ordes Rot: 28.

2x6V OPERATED REED RELAYS. Ona narmaBy on
otngt normgly gigsed Thoer it 48,

1% CABINET LOCK. Wih two ey Order Raf- 55,

6¥2 B} 5 WATT SFEAKER. Ordet Ret- 824,

15 SHADED POLE MAINS MOTOR. 'dn stack sa
Qo2 paweitul Order Bal: 85, i
12 CASE. 3% x2i x 172 win 124 sockat pins. Order
Rst- 845

2xCASES. 2% (2%UX 172 wih 137 pinz
565.

4 < LUMINOUS ROCKER SWITCHES. 104 mawg Ocdar
Ret: 783,

yaini,

Cedar Raf

BATTERY MOTOR WITH GEARBQX. Wi operate
on any DC voliage between 6V and 24V, price £3.
Ovczr Ral: 3P10B. A spead conlrolar 5 avatable for
this, £12 w kit form of £23 made up, bui i you miend
lo cparate it from the mains, then owr power Supply
2P3 wil give ,'aua_pem:andmnalsarevase
Price of powar supply is £2.
‘A MUCH LARGER PROJECT BOX. Size 215mm x
130mm x 85mm with id and £ screaws. This i an ARS
box which normaly retsils ail arcund 05 A¥ brand
neny, price £2 50. Ordar Rsk 25P28,
BT TELEPHONE EXTENSION WIRE. This is proper
hzzvy duly catie for mnning afourd the skirling
board when you wan! lc make & permansn! exten-—
sion. Four cotes propary colour coded, 25m length
anly £1. Orgey Ret: 1067
LARGE TYPE MICROSW/ITCH. VAth Zin. iever,
ver conlacts rated a1 154 at 239V, 2 for £1.
Order Ref: 1/21R7. i
LINE MICROS'WITCH. Only approximalely 1Smm
long with & 20mm lever wiich cowld quilz sasily be
removed. changacver contagts rated a1 AA AC, S0p
ezch. Order Rel: 1R21RS.
FLEX PROTECTQRS. Rubber, 30mm Bmm
diamaier voth a 12mm shaulder. ldaal for prolecting
flgx passing through @ metal panel, 5 for £1. Order
Raf: 121RI0. .
10K POT. With double-pole mains on‘ofl gwich,
good length of Yin spindle and hex fixing -nul. S0p
each. Oaizr Re!: 1.22R6.
DITTO bt 5K, Oriter Rel. 1/11R24.
BALANCE ASSEMBLY KITS. Japanese made.
when assemtled ideal lor chemical exparmands,
complele vaih tweezers and & weights 05 10 5
grams._ Price £2_ Qrder Rel. 2P444,
SUPER CROMPTON PARKINSOM MAINS
MOTOR. Reatty well made totaly enclosed by
ventiated framewmk  SZe appronmately
deamaizr, din. high and with 2in. of 3 3 &0 smendle.
Speed is 750rpm, hp 15 nol gucted bul we u-sumale
this o0 bz zround VEnp. Prce £10. + Ref.
10P 149
EQUIPMENT COOUING BLOWER. Nezr epough
Sn. square and 1Y thick but a really good aw
mgvat. htans oparated, price €4. Order Ref: 715
OVEN THERMOSTAT wilh knob calbraled so you
€an =2t (1 to cut oul A =ny temperatuse up 15 BOO'F,
£3. Ordar Reh 3Pz
DOORBELL PSU. This hzs A.C. voitage QHIpul S0 i3
weal for coerating most doarbeks Ths unit &5 tally
enclosed so padectly sais and 8 plugs into 2. 13A
sacket. Price gnly £1, Ocder Ref: 1730R1.

THIS MONTH'S TWO FOR ONE OFFER iS:
THE PO\ER SUPPLY

Nade by Astec, cutputs zre 12V 3! 4A and 5V
at 13A This PSU can be madified vith a lew
extra can-porents and would then give 12V at
104 d.c. We give the details. The once is still
£9.50 but you gel Iwo mstead of one.

Offzr ends 315t March, Order Rel: 8.5P4,

GEAR WHEELS. So10of 5, quite small, shouldf enabts
you {o g=t = vanety of speeds. maunled in 2 melal
case bul ezsy 1D remave andl uss saparately. Phce
£1 e set Order Ref: D409,
ULTRASONIC MOVEMENT DETECTOR. Nzaty
casat, free standing. Has intemal alarm which can be
sflenced. Alsg has connectons for external spaaker
or ight Price £10 Qrder Ref: 10P154
CYCLE LAMP BARGAIN. You can have 100 6V
0-5A MES buits for fust £250 oc 1.000 for €20, Thay
are baaubfully made, sightly farger than the standard
6-3V pol buill so they would bz sdeal for making
deplays for mght hohts andt simdar apracatons, S0
pined in series can be comnectad 10 the mains and
would make 2 very attractive window display. 100 lor
£2 50 Crdar Ref: 2.5P23.
12vx12V RELAY. Miniature, ¢ear platic enclosed.
has one se1 changeover comlacis. one sst thai
breaks contact and 3 sets thal make contact. Focs
©1 zz¢ch. Order Rel: GRAI
COMPONENT MOUNTING PANEL. Heavy Pauotn,
sze approximalely 10m. x 2. with 32 pais of brass
pitass lor seldering or binding on components, £1.
Order Rei: UTRC26
AIR-SPACED TUHING CAPACITOR. Twin 19pF
wilh inmmers. exira smail Fogad from the fiont by 3
serews, £2 aach. Ordar Rel 1/FRC29
PEA LAMPS, Very finy, criy 4mm, but 14V at 0-D4A,
wirg-ended, 250 each. Grder Ret 1/7RCZ8.
HIG_H AMP THYRISTOR. Normal two contacts fiom
the top and hsavy threaded fxng undameath. We
oonl knov the amperags of this bul think # 10 be 31
tzast 25A. Price 50p each. Order Raf 1/7RCA3.
THREE LEVEL PRESSURE SVWITCH.'All 3 are low
passures and the svaich coukd be blovi-operated.
With a suitabla whing these switches could comirl
tihe level of bauid, efc., prce £1. Order Rek 67
FLASHING BEACON. ideal los putting oni 2 van, a
tractor o1 any vehicle thal shoud always be sesn
Uses a Xenon tube and has an ambar colourad
dems. Separate fixing base i3 inchided so unit can be
put Zway i deseabie. Prce £5. Onder Rel: SP287

LIGHT ALARM. Or it could bs ussd to wam when
any cupboard door s opaned The fight shinigm on
the unit makes the peld ring. Gamule{e?,r buit and
neally cased, requires only a baftery. £3. Order Rsf?
2P155.
VWATER LEVEL ALARM. Be « tath, sirk callar
sump of any other thing thal cou'd flood. This device
wil tell you when fhe waler tas rsen to tne preset
level. Adustabia overquile a uselul range Nealy
caszd lor wall mountng, rezdy to work when batlery
fitiedt. £3. Qeisr Ref: 3F156,
BIKE RADIO, In facl #'s mose than a raco, ®'s an
alanm znd @ spollighl. The radic s tatlery operated.
of course, and ne=ds 3 AA cells. Only one band but
this is the FM band so Wil recewve Bado | and 2.
Comes complats with handiebar fixing clips. Price £4
Qrder Ref: 4P72.
EMERGENCY LIGHTING UNIT with merapsx cover.
Contains internal rechargeable balledes ard B8 ovm
chargerto opeiate an snemal fluorescent tuke Stays
en for 3 hours shouki maing fzit. Price €15, Ovrder
Ret: 15P32.
PHILIPS Gin. MONITOR. Not cased, but it s in a
lrame for rack mounting s ks high rescluton and was
mzde 10 work vath the [BM One par disk’ compuler.
Prtce €15 Order Rl 1591,
METAL CASE FOR 9in. MOMNITOR. Suppled as a
liat pack, proe €12 Onder Rel: 12P3.
TELEPHOMNE EXTENSIOM LEAD. Nicely made and
BT approved. Has the plug into BT sockst on2 end
and the telaphone scckst the other end. tofal length
12m, £2 Crder Rel: 2P338.
INSULATION TESTER WITH MULTIMETER. inter-
raly genoralos voitagss which énable you 1o readd
insulation dreclly in megehms. The multrmater has
lour ranges. ACDC volis, 3 ranges DC misamps.,
3 rangss resistance and S amp range. Ex-Britich
Tetzcom but in very good condtion, lesied and
guarawl-—d mabably cost 3 ieast £30 each, youwrs
ot oily £7.50 wath ioads. camrying case E2 estra
Ornef Ref 7.5P4,
REPAIRABLE METERS. Ve have soma of tma
shove festers ut faufly, oot working on zll ranges,
should be repairable, wa supply diagram, E3. Drder
Hel: AP176
PIANO ON KEY CHAIM. Alitough it is quite small,
enly 20mm long, i will play any e, Ins:ruéuens with
it tell you which keys 1o prass for ‘Happy Buthday
“Twinkls Twinkla Litte Star, “Jdingle 8sis’ and Lon-
don Bridge'. 1t 5 also a light, i has z e lamp which
cidn be cperated Dby the =nd switch. Battery operated
(not included), price £1,50. O:dar Ret: 1.5P39.
12y RECHARGEABLE YUASA BATTERY. Sealed
so usable in any position — syt goll Wrodey. lawn
mower, portabiz bohts, elc., elc, only £3.50. Order
Ael: 35P11.
CHARGER FOR YUASA BATTERY. This battery
charger plugs into-a 13A sockal, cnasges al approxi-
mately 124 so it viould charge this batlery overmght.
Comgiete with crof.clips. ready i0 g9, £5. Crdar Raf:

3P268 BN
smm PROJECTORS. With a1 2
Zoom lane, brand new and ,a—\__.\"?k /
pEriect. compiste with ane ol L™
resl and handbook. Regular JEW

pnce over £103, yours for

£39. Ordsr Ratr 39P1 : ~

Ditto but with sound as well

and a mike. £43. Ondar Ref:

48P1_The zaom fans zlore is worth rare
SOLDERING IRONM. Super mains powared with bong
life ceramic siement, heavy duty 40W ior the ex-
tra specsal job. Complets with piated wire stand and
245mmiead, £3. Order Rel: 3P221.

DYNAMIC MICROPHONE. 500 chm, plastic body
with black mesn head on'ofl switth, good length
fead and terminated with avdip piug, £2. Order Rat:
2P220

1/10th HORSEPOWER 12V MOTOR. Made hy
Smiths, the body lengih of this i3 =ppmrna:eiy 3in..

the diamsier 3in. and the spiniis = ren. diameter.
Quite z powerhul ke motor which revs al 2000mm.
Price £5 Qrder Rel: 56PA7.

NI BLOW HEATER. 1kW/, deal lor undar dask o;
ainng cupbaard, s, Nesds only a simple mounting
frame, price £5. Oder Het: 5P23.

TERNMS

Send cash, FO, cheaue of guota crest! cand number
—ordars ynder £25 204 £3 50 sénica charge.

J & N FACTORS

Pllgrim Works (Dept. E.E,)

Stairbridge Lane, Boiney,
Sussex RH17 5PA

Telephone: 01444 881965
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Transform your PC.... Into an
oscilloscope, spectrum analyser
and multimeter...

The ADC-200 range of PC based oscilloscopes offer|=
performance only previously available on the most expensive|
“benchtop' scopes. By intergrating several instruments into{ & ~ -
one unit, the ADC-200 is both flexible and cost effective, |
HETe

Connection to a PC gives the ADC-200 the edge over traditional
oscilloscopes: the ability to print and save waveforms is just one example.

o
58 1z a0

"ﬁ‘“?t :Iré ;—mr AL

Units are supplied with PicoScope for Windows which is powerful, yet

simple to use, with comprehensive on line help, : %,
Applications Features
¥ Video W A fraction of the cost of comparable benchtop
V¥ Automotive . oscilloscopes
v Electroqics design ¥ Up to 100 MS/s sampling 1 "",g
¥ Production line tests ¥ Advanced tigger modes- capture - D 2 3
WV Fault fir.\dmg; one off events. o '"LQ()
V¥ Education ¥ Up to 50 MHz spectrum analyser s 7 s
. = v Large buffer memory O
All unuts are supplied with ADE-200/100 £499 e,
software, cables and power : ST
supply. Prices exclude VAT. ADE 200/5& £399 S Fis
ADE-200/20 £299 j
A scope at your fingerti
Dncep e Bre e Y . ( O C 2
N ] & () D 1 4
9 g Ce o [ D D
0 1 B & DSCO
\ L
- ;:E 0 Jlj: ' :
== |
O pot measuye Dns ta . :
DL [)



EET99 135 Hunter Street, Burton-on-Trent, Staffs, DE14 28T

h WSA
m Tel 01283 565435 Fax 546932 “
http://www.magenta2000.co.uk ('\
E-mail: sales@magenta2000.co.uk
EVESENEATERITON N S eESE N TN All Prices include VLA.T. Add £3.00 per order p8p. £6.99 next day g

MAIL ORDER ONLY @ CALLERS BY APPOINTMENT

EPE MICROCONTROLLER1
Pl. TREASURE HUNTERS!

| The tatest MAGENTA DESIGN — highly |
| stahie & sensitive - with 1.C. control
I of all timing functions and advanced |
I puise separation techniques.
1 ® New circuit design 1394
L @ High stahility
1 drift cancelling
1 ® tasy to build
| E&use
1 ® No ground
§ effect, works
in seawatar

® Detects gold,
silver, ferrous &
non-ferrous
metals

¢ @ Efficient quarz controlled

microconiroller puise generation.
{ @ full kit with heéadphories & all
1 hardware

PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ylirasound genarator in
& compact hamd-held case. MOSFET cutput
drives a special sealed transducst with in-
t=iise pulses viz a spacial tuned transformer.
Sweeping frequency output is designed to
givé maximum outpul vdthout any special
saiting up.

K IBAC A T st e £22.56

SUPER ACOUSTIC PRCBE

Our very popular project ~ with probe
companants and  diecast box. Ficks up
vibrations ampéifies, and- drives headphones,
Sounds from enpines. waiches, and spesch
through walls can be heard cleatly. Usatul fac
mechanfes, instrument enginears and nosey
parkers! A very useful prece of Gt

DC Motor/Gearboxes
Our Popular and Versatils DC
motorGearbox sets.
ideal for Modzals, Robots,
Buggies eie. 15 1o 4-5V
hults ratio gearbox d
gives wiie ranga of speeds.

LARGE TYPE - MGL £6.95
SMALL - MGS — £4.77

Stepping Motors ,

}D38...Mini 48 step...£8.65 s
MD35...5td 48 slep...£9.99 ,‘i‘,
MD200...200 step...£12.99
MD24_. Large 200 step...£22 95

|f

PIC PIPE DESCALER

® SIMPLE TO BUILD @ SWEPT
8 HIGH POWER OUTPUT FREQUENCY
9 AUDIO & VISUAL MONITQRING

An aﬁnrdame circuil which sweaeps
the incoming water supply vith
variable frequency electramagnstic
signals. May reduce scale furmanon.
dissolve existing scale and improve
lathering ability by altering the way
salts in the water behave.

Kit includes case, P.C.8, coupfing
cail and all components

High coil current ensures maximum
effect. L.E.D. monitor

KIT 868

ISPACEWRITER  *
An Innowelive sngd exciting
project Vav e the wend thtough
the air and your message appears,

| Programmatis to hold any message

jueic 16 digis fong. Comf-s pralosded
Aith “MERRY XMAS", Kt includes
1 PCB, all Componanis & ﬂ.lbo phus

‘;
33
msmxcnons {ot messegz loading.

KIT 849 2 mn vvialine £16.

12V EPROM ERASER

A sale low cost eraser for up 1o 4 EPROMS 2t 3 e
in less than 20 mingtes. Oparares from a 12V-supply
(500mAl. Used extensively for mobils veork - upe
dating equipment in the feld e Alss in educa-
bonz! siustions where mairs supplids are not a-
krwed. Salety miteriock prevents contaci with YWY

K790, < T il 8 Lnics: £28.51

MICRO PEsT
SCARER

Qur latest desgn — The ulfimale
scarer for the garden. Uses .
spazial microchip 1o gve random
delay and pulse Ume. Ez2sy to
buniid redable circuit. Kesps pets/
pasts away from nawly sovn areas
play areas, etc. Uses power source
from G 10 24 volis.

@® RANDCOM PULSES

® HIGH POWER

® DUAL OPTION

‘Rlug-in power supply £4:99

A e N e £19.99
KIT+ SLAVE UNIT..................£32.50
WINDICATOR

A novel wind speed indicator with LED readout. Kit comas
complete with sensor cups, and weatherproof sensing
head. Mains power unit £5.99 extra.

KIT856......._.
DUAL OUTPUT TENS UNIT

As featured in March ‘97 issue.

Magenta have prepared a FULL KIT for this
excellent new project. All components, PCB,
hardware and electrodes are included.
Designed for simple assembly and testing and
providing high leve! dual ouiput drive.

KIT 866.... Fuli kit including four electrodes £3290

- 1000V & 500V INSULATION
3 TESTER

Superh new design. Regulated
output, efficien: circuit. Dual-
scale meter, compact case.
Reads up to 200 Megohms.

Kit includes wound coil, cut-out
case, meter scale, FCB & AlL
componenis. |

KIT 848...................£32.95

......

\ \3-*‘,/

MOSFET Mkl VARIABLE BENCH '
POWER SUPPLY 0-25V 2-5A.,

Based on our Mk1 design

and preserving all the
features, but now with
switching pre-regulator far

much higher efficiency. Panel
meters indicate Volts and
Amps. Fully variable down 10
zero. Toroidal mains trans-
former. Kit includes punched
and printed case and all
parts. As featured in April
1994 £PE. An essential piece
of equipment.
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SUPER BAT
DETECTOR

1 WATT O/, BUILT IN
SPEAKER, COMPACT CASE.
20kHz-140kHz
NEW DESIGN WITH 40kHz MIC.

A new circuit using 3 'full bridge’ audio
amplifier i.c., intemna!
speaker, gnd hssd.
pheneftap= sock=l The
lai=st sensitive transducer,
and ‘double balancad mixes”
give a stable, high peiormance
superheterodyne dasign

KITFBo 1S ettes. veenne.£24.99

Y ALSQ AVAILABLE Built & Tested ....£33.99

E.E. TREASURE HUNTER
Pl. METAL DETECTOR
MKI

Magenta's highly
developed &
acclaimed design.
Quartz crystal

conirolled circuit
MOSFET coil drive.

D.C. coupled
ampiification.
il :
andle, i
3 % @KITINC,
Seareh il HEADPHONES
@ EFFICIENT :
CMOS DESIGN
@ POWERFUL COIL
DRIVE

® DETECTS FERROUS AND
NON-FERROUS METAL - GOLD
SILVER, COPPER ETC.

® 190mm SEARCH COIL
® NO ‘GROUND EFFECT

KITIS16%E .05 vrreernnn..F45 95

S EPE
PROJECT
PiCs

NOW £5.90

| Programmed PICs for
all* EPE Projects
Now one price

newly sown

eic. This
intense pulses

£5.90 each
o ; ! 01 || {:some projecis are TG HUMANS
Kit:No. B45................. £64.95 copytight) KliTe8il2 s

Keep pets/pests away from

vegstable and flower beds,
children’'s play areas, patios
project produces

wehich deter visiting animals.

@ KIT INCLUDES ALL

[ COMPONENTS, PCB & CASE

| ® EFFICIENT 100V =1 :
TRANSDUCER OUTPUT & UP TO 4 METRES

© COMPLETELY INAUDIBLE

areas, fruit,

of ultrascund

RANGE
© LOW CURRENT DRAIN.

......................... st ey ALY
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SIMPLE PIC PROGRAMMER EPE P|c Tutorial

'NCR,E;?.'?;EEE P Kit 857 M t Last! A Real, Practical, Hands-On Series

e BN g Ki
INCLUDES 1-7iCT6F5 P T | Power Supply £3.99 | | 3-=Part Series - Starting March '98
SOFTWARE DISK, LEAD B - =, @ Learn Programiming from scratc
CONNECTOR, PROFESSIONAL . | EXTRA CHIPS: - 7 N L
PC BOARD & INSTRUCTIONS PIC 16F84 £4.84 | [ e Uses Re-Programmable PIC16F84 Chip
Based on the design in February 96 EPE article, Magenta e Start by lighting an l.e.d. and WPrk up through
have made a proper PCB and kit for this project PCB has over 30 tutorials to Sound Generation, Data
‘resat’ switch, Pragram switch, 5V regulator and test L.E.D.s. i q e
There are also extra connection points for access to all A and Display, and;a Secunty Syst m ; y
B port pins. o PIC TUTOR Beard has input Switches, Output

PIC16C84 LCD DISPLAY DRIVER i| lLe.d.s, and on board programmer

= o : PIC TUTOR BOARD KIT
wg-hugg,aé ;IF({Z(;%F;B‘:M Kit 860 E‘J:ig_i_agzg. includes: PIC16F84 Chip, TOP Quality PCB printed with

SOFTWARE DISK, PCR, Power Supply £3.99 Component Layout and -all components* {*not ZIF
INSTRUCTIONS AND FULL PROGRAM SOURCE Socket or Displays). Included with the Magenta Kit is a
24-CHARACTER 2-LINE | CODE SUPPLIED — DEVELOP disk with Test and Demonstration roGtines.

LCD DISPLAY HOURIOWIN SRBLIC IO KIT 870 ...... £27.95, Built & Tested ...... £42.95
Anather super PIC project from Magenta. Supplied with PCB, Optional: Power Supply ~ £3.99; ZIF Socket ~ £9.99
industry standard 2-LINE x 16-character display, data, alt 2 < g < e B!
components, and software to includs in your own programs. LCD D}splay = With S‘;o.tw_are and Connection details .....£7.99
Ideal develpment base for msters, terminals, calculators, LED Display - Ineluding Software.........ccceccoiincinn....£6.99
counters, timers — Just waiting for your application! o

# Chip is pre-programmed with demo display % — =
PIC TOOLKIT

PIC16C84 MAINS POWER 4- CHANNEL o PROGRAMS PIC16C84 and 16F84.
CONTROLLER & LlGHT CHASER | ;u?ggf:;ﬁdzﬁihéﬁéfgdﬁi}?psrig%laglhy p.c.b. printed with com-

tl out, t s pin PIC = k!?l 1l is d ft
WITH PROGRAMIIED 16754 AND DISK WITH B IR i Pl et ST e T
o ZERQO VOLT SWITCHING - Now festures full dchannel ||| KIT 871 . .. £13.99. Built and tested £21.99
10 CHASE PATTERNS e g e L : - — :
¢ OPTO ISOLATED PICT6FRS chip. Easil : - D
e 4 X 3 KEYPAD CONTROL ol SUPER PIC PROGRAMMER
s SPEED CONTROL POT. awn agpiications. Softviare
¢ HARD FIRED TRIACS soucecoceisiuly ||| @ READS, PROGRAMS, AND VERIFIES
¢ 4 CHANNELS @5 AMPS be followed e;siiy. = e WIN DQWS@“ SOFTWARE
Kit 855 £39. 95 LOTS OF OTHER APPLICATIONS ® PICIBCEX, 7X, ANDBX
\ B ' o USES ANY PC PARALLEL PORT
Ph- B ALL PARTS FOR SERIES INCLUDING e USES STANDARD MICROCHIP e HEX FILES
ERIZZYD  rees PROGRAMMED CHIE CD-ROM || o OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)
MAIN BOARD - FULLK!T ... £131.95 8unT ... £149.95 || © PCB. LEAD, ALL COMPONENTS, TURNED PIN |
YO PORT ..o KT £16.99 BULT.... ... £24.99 SOCKETS FOR 18, 28, AND 40 PIN [Cs. v
LED, LT £12.49 POWER SUPPLY .............. £3.99 e SEND FOR DETAILED Kit 862 £29.99

8-BIT SWITCHILATCH ....£7.95  INT. MODULE ....£10.45 INFORMATION — A

e — SUPERB PRODUCT AT AN P°Werss”pp'y o
63000 BEYELOPMER KIT 621 ||| UNBEATABLE LOW PRICE. | DISASSEMBLER
8 MHz 68000 16-B1T BUS 5

« £99.95 SOFTWARE £11175
MANUAL AND SOFTWARE

PIC STEPPING MOTOR DRIVER

%N DPORIS " - SERIAL Lgls\g £399 3
4 VEC - .
— REEEES | Kit 863 £18.99
iri i DEMO PROGRAM, | FULL SOURCE CODE SUPPLIED.
Mini-Lab & Micro Lab A TAVARE DiSK. | ALSO USE FOR DRIVING OTHER

As featured In EFPE and now Anelher NEW Maganta PIC project. Drives any 4-phace uripolar motor—up .

to 24V and 1A. Kit includes !l components and 48 step maolgr, Chip is
published as Teach-In 7. All pre-pregrammed with demao softweare, than write your ovwn, and re- program
parts i the same chipl Circuit accepts inputs from switches ote and drives motor in
grre sgr:;pligfi lg gg—‘%ﬁnlc- response. Also runs standard demo sequénce from memory.
each-in fF1s X om us or

. m

Full Mini Lab Kit - £119.95 — | &
Powser supply extra - £22,55

All pricesinclude VAT. Add £3.00 p&p. Next Day £6.99

Tel: 01283 565435 Fax: 01283 546932 E-mail: sales@magenta2000.co.uk

Electronics Teach-ﬂﬂ 7 AND MOTOR - | POWER DEVICES e.g. SOLENOIDS.

Full Micro Lab Kit - £155.95
Buiit Micro Lab — £189.95
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WELCOME )

Welcone 1o 1he first combined issue of EPE and ET1. Over the last couple of weeks we
have received a number of conmnients from readers about the ““demise”™ of another clec-
tronics hobbyist magazine: one reader even sent us a copy from 1980 pointing out that it
carried 128 pages and cosl just 60p. | have not worked out the present equivalent of 60p
when inflation is taken into account. but a quick look at the issue told an interesting siory.

Back in 1980 the magazine carried over 70 pages of adveniising (rom about 1K) different
companies: in this issue we camry 24 pages of advertising from around 40 different
companies. Yes. the hobby in general has declined quite dramatically in those 19 vears. In
the '80s there were six UK magazines aimed ai the elecironics hobbyist - not including the
amateur radio titles — now there are jusi three. '

MOVING ON

The 1980 copy also tells another story which-is significant: Tangerine were selling the
Microton 63 ““the most advanced. most powerful. most cxpandable microcomputer avail-
able’ for £69 plus VAT — it was 6302 based. had 1K of RAM plus a casserte interface:
Commaodore had a page listing their stockists for the PET System £330 tor a self-containcd
unit'” — it had 8K of RAM und ran at 1MHz (our Technical Editor, John Becker. still has a
32K version and still uses it occasionally “‘as a giant calcalntor. although not all the keys
work anymore!'"): Science of Cambridge carried the Sinclair ZX80 for £79.93 including
VAT - 1K of RAM with a 32-chamcter by 24-line TV display: Chromasonics and Comp
Shop showed the UK 101 kit {a PE published design) for £199 + VAT — this boasted 4K of
RAM and you could buy a “‘colour udd-on card”™” - an exma 4K of RAM was £32 4 VAT,
finally Powertrun had the pComp 80 “‘as published in Wirelesy World™ — this one cost
£225 + VAT in kit form. had a maths co-processor (although they did nol-call it thit ther) and
8K of “‘on board memory ™" = another 8K cost £78.50.

Yes. this was the stant of personal computing in the UK and. although we did not realise it
al the time. &t would lead many potential electronics hobbyists away from the electronics
magazines 10 become what are now referred 10 as computer nerds. Few people realised that
within the nex1 20 years most UK homes would own a computer of some sort.

It is. of course. interesting that those computer Fanalics are now geiting involved in elec-
tronics. where you can now use a PC to program PIC chips to perfonn your specific tusks. OF
<ourse. ihis leads other readers 1o complain that 100 muny projects are computer based. Well,
they complained when we introduced i.c.s in preference 10 transistors — some still do - buLin

this hobby we feel we must move with the times. other-

use of a PC 1o build our PIC projects.

wise we would still be using valves. | should point oul
that in 99 per cent of cases it is nor essential to have the
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mercial equipment or the incorporstion or
medification of designs published in the
magazine. We regrat that we cannol provide
data or answv.er queries on articles or projects
that are more than five years old. Lelters
requiring a personal reply must be accom-
panizd by a stamped self-addressed en-
velope or a self-addressed envelope and
international reply coupons. Due to the cost
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ensure that the adviee and date given to
readers  is reliable. We cannat, however,
guarantae it and we .cannot accept legal
responsibility for it.

COMPONENT SUPPLIES.
We do not supply electronic components or

‘kits for building the prcjects featured, these

can be supplied by adventisers (see Shopialk).

Wa advise readers to check that all parts are
still available bafore commencing any project
in a back-dated issus,

ADVERTISEMENTS x .

E-mail: adverts@epemagavimbome,co.uk
Although the proprietors and staff of
EVERYDAY PRACTICAL ELECTRONICS/ET!
take reasonable precautions to protect the
interests of readers by ensuring @s far &s
practicable thatadvertisemenls are bona fide,
the magazine and its Publishers canhot give
any undertavings in raspect of statements or
claims made by advertisers, whether these
advertisements are printed as pan of the
Magazine, of in inses.
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Constructional Project

SMOKE

ABS0RBER

BILL MOONEY =

Significantly reduce your
inhalation of soldering fumes.

HEN working with tiny surface

mount devices (SMDs). the con-

structor is drawn closer 0 the
circuit in order w get a clear view of the
soldering operation. Anyone who does
soldering will have noticed the unwritten
law that smoke always moves towards
your face. however much vou try (o
avoid it. Ciose working with SMDs there-
fore involves a much higher risk of
solder fumes being inhaled and potential
bronchial problems,

Although the smoke absorber described
here was designed for use with SMD sol-
dering. it can also be used beneficially
when soldering “*ordinary’” components. It
is-very compact and can be placed close 10
the eircuit bouard during population. It will
remove the dense solder fumes from the
immediate area and a buil-in charcoal
filter will provide a degree of filtration and
absomplion.

The Smoke Absarber js powered by a
standurd mains adapior and alter power is
applied the operation is sutomatic. The fan

is triggered by the heat from the soldering
iron and it switches off’ after about half
a minute unless re-triggered. This is a
suitable 1ime delay us the average solder-
ing action is usually within three seconds.
Automalic conirol is very convenient. as
the soldering process tends 10 be intermit-
lent and remembering to switch the unit on
and off is quite a distraction. It is also safer
since it yeduces the overall current drain
from the power pack and can therefore
remain in stand-by miode for long periods.

HARMFUL
CHEMICALS

The harmtul nature of solder fumes in
production environments has been inves-
tiamed in great depth by scveral organisa-
tions during recent years. The main eom-
ponent of common solder flux is a material
known varicusly as rosin or colophony.
This is derived from a few species of pine
ire2 and is related 1o amber. which is a
fossil material recovered from the sea or
mined.

The Smeke Absorber in use-withithe assembly of a surface mount p.c.b.
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Rosin is a benign material that can usually
be handted and worked withouy problems. Tt
is found in a surprisingly wide range of
industrial and domestic products. Common
applications include paper. cosmetics und
soaps. chewing gum, toothpasie, vamishes,
adhesives and. of course. on violin bows.

A number of people have contact al-
leray to colophony. in paper for example,
bur it is very rare. However. vur concemis
the risk of inhalation. Like hardwood_and
coal. rosin is completely safe in nornral
usage. But in the form of & smoke or very
finc particles. these materials can be harm-
fui. especially if they reach our lungs.

The ehemical component responsible
for the adverse reaction, and indeed ihe
main component of rosin. is sbietic acid.
This is a member of the terpine family of
which turpentine (not the substituie) will
be familiar 10 d.i.y. enthusiasts.

There are many other undesirable com-
ponents in solder smoke. including lead
derivatives and. although it is not acutely
10xi¢. il is best 10 reduce its mtake.

CLOSE-UP WORK

Surface mount work increases thé risk
of inhalation of harmful vapouss for
several reasons. Close-in working means
that any smoke breuthed in will not have
time o disperse and will therefore be more
councentrated. Theee is o teadency 10 use
higher levels of flux because wood sol-
derability 1s so much: more imponant in
surface mount work.

It is also possible to0.use solder paste for
hand working with SMDs. Solder pustes
and creams give off copious quauntities of
smoke and fumes when heated 10 the
reflow temperture. Reflow takes place
just below 200°C when the solder appears
out of the grey paste as a bright meal.
This clean liquid metal flows into the joint,
weiting both the componeni contact and
the printed circuit land to corfiplete the
soldering process. Solder paste fumes are
mildly corrosive and should be avoided.

Commercial clectronie production and.
servicing operations where full working
day exposure is involved, take great care
to remove fumes using costly extraction
and filtration equipment. If the amateur
envisages a lot of work with solder paste.
more eleborute air cleaning or exiraction
should be considered. Similarly. i work-
ing in a very confined spuace for long
periods a more efficient filtering system
than this smoke absorber may be needed.

Evervday.Praciical Elecironics/ETI, March 1999




(3¢
an
R
DETECTOR AN
X1
pE0tS

3

)
Fen =12 VOLTS
AN =
‘ csi Rt €
22 k8
AN - RW%
1hg
FAN
RUMNNING | - 5
saeen 3
TR2
TN

GND

et
<3

=

g
1
V}I"

OVOLTS
o

Fig.1. Complete circuit diagram for the . Smoke Absorber.

This unit will lielp disperse the fumes
reducing the concentratien in the immediare
working area andl a certain portion will
be absorbed. Complete removal of finely
dispersed material from air is a complex
and expensive science. We should not be
100 concerned about intermitient exposure
1o traces of rosin flux. It presenis a very
low risk and the faint therupeutic aroma of
pine fromn the soldering process has pleasant
relaxing assoctations within the cosy en-
vitonment of the electronics workshop.

CIRCUIT DETAILS

The full circuit diagram Tor the Smoke
Absorber is shown in Fig.1. A 12V 300mA
regulated mains adaptor is needed to power
the ¢ircuit.

The circuit is required to switch on the
fan for a period of about 30 seconds and
then shut it down unless it is re-triggered.
Since the soldering iron is o be used in
-close proximity 1o the smoke absorber. it
is logical to use the infrared (i.r.) radiation
from the hot iron to start the timing cycle.
The elements in the circuit are therefore in-
frared sensor, amplitier/filist. pulse shaper:
timer and moior driver.

Detection of the heat from the soldering
requires a long wave infrared datector. Semi-
conductor i.r. diodes and transisiors are very
unresponsive to radiation above about ong
micton wavelengih. The useful heat mdistion

the world's fastest

‘quency of & few Heriz.
'shown in Fig.t, is

make this  low-level

Irom the iron covers the wavelengths lenger

“than about five microns and. therefore. a dif-

feremt type of detector is required.

Fonunately, the passive infrared sensors:
used in security systems work in the range
of five microns o about 20 microns and
are ideal for the purpose of soldering iron
heat delection. The device selected was the
PIS2018 which consists of two pyroelecuric
clements wired in opposition.

At a sieady level of heat radiation. the
outpul from (his amangement is zero. The
field of view of the device is sbout 45
degrees and the elements are arranged so
that the passage of the heatl source across
this aperture heats up one elemem before
the other. This unbalances the system and

‘a momentary vollage output develops. A

built-in f.e.1. (field effect ransisior) source
follower reduces the loading on the sensor
but an ourpwt of a few millivolis is all we

liave to work with.

The opiput from the PIS201S (X1)
develops across resistor R1 which is the
load resistor for the intemnal source fol-
lower. Op.amp 1C1 is configured as a {ow
frequency amplifier with its gain rolling
off above 20Hz. The values of the cou-
pling capacitors C1. C3. C3, and the value
of the feedback capacitor C2, optimiises the
gain in the 0-3H2 10 3Hz range.

Transisior TR! provides ihe final volt-
age. amplification 10 a level suitable 10
irigger the type 555 timer. 1C2. Whilsi the
trigger input 1o 1C2 pin 2 js held high by
resistor R7, the timer output on pin 3
remains low. To start the timer. a negative-
going signal is required o take pin 2
below one-third of ihe supply voltage.

Diode Di fuily discharues C4 on posi-
live-going signals so that a well-defined
trigger pulse approaching OV reachies the
timer.

The PIS201S is not

device with ‘a maxi-
nwuni  response  -fre-

The prctical circuit,

therefore  required 1o

signal conirol the filler
Fan.

=
H

X1 - B g
oy o Q o |

i

1] =

+ 12y

Fig.2. Component layout an the Smoke Absorber surlace mount p.c.b. (twice fife-siza).
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The timer will remain on for as long as
the input on pin 2 is low. The time con:
stant of the C4/R7 combination is there-
fore kept short 10 give a clear timing
period. With the componemt values sug-
gested for RS and C5. the timer remains.on
for ahout 30 seconds.

The output of the timier, en pin 3. is high
during the timing period and it can be con=
nected directly to the motor dnver TR2.
TThis is MOSFET device. 1ype ZNV2106,
in a surface mount SOT223 package. TR2
has a very low channel on-resistance and
can easify handle the 120mA required by
the fan with minimal heating.

Switching the motor on and off resulis
“in a considerable ripple in the supply voli-
age. This must be removed in order 1o
avoid feedback instability in this high gain
circuit. A 6V supply is adequate for the
low power circuits and. with a siabilised
mains power pack supplying 12V, there is
sufficient headroom 10 use a 6V2 Zener
diode (D4) as an effective stabiliser.

The fan specified is a brushless dic:
lype. These devices are very quict and
electrically clean in operation.

CONSTRUCTION

This is a surface mount project and
it is based on readily-available SMDs.
The printed circuit board (pe.b.) com-
ponent layout and track pattern are shown
in Fig.2 and Fig.3. respectively. This board
is available from the EPE PCB Service.
code 223,

If you choose w make your own board.
by any of the techniques as used for “or-
dinary”’ through-hole circuit beards. note
that a clean surface is very imponant for
SM work. If the p.c.b. is less than bright
and shiny then a few moments spent clean-
ing it with a linle mild household abrasive
will greatly improve solderability,

After polishing, rinse off the copper
surface with water or p.c.b. cleaning sol-
vent. A light coat of rework flux from an
acrosol will protect the clean surface:
When this has dried the hoard is ready for
assembly.

Although the type 0805 and smaller
size chip resistors are popular in commer-
cial production. the slighily larger 1206
sized devices are best for hand working
of SM gircuits, al least until some ex-
perience is gained. The overnll size of the
pcb. is determined by the size of the
larger devices, in this case the tantalum
capucitors. plus IC1 and 1C2.

There are no tight spots in the layvout
and no particelurly sensitive devices. -All
ihe resistors can be soldered in place fol-
lowed by the capacitors and finally the ac-
tive devices.

A normal 12W or 15W soldeting iron
«can be used for SMD placement. Select the
finest tip available. Standard non-corrosive
tostn-cored solder will suffice for com
ponent placemient, but finer 26 s.w.g. sil-
ver-loaded solder wire is preferned by the
-guthor. A pair of non-magnetised tweezers
is essential for initial placement of :the
chips.

To solder @ chip resistor-in place, thé
-most basic approach is o “‘fix one end
first”". Place the selected chip on its p.c.b.
lands and hold it in position by pressing it
gently with the tip of the tweezers. Now
touch the end of the solder wire with the
iron tip to coliect a small drap of solder:
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COMPONENTS

Resistors

R1toR3 47k(3ol) See

R4, RS, R8 M2 (3 off) HoP

R6 4k7 ]

R7 68k TA L K

R9 3900 Page

R10, R11 1k8 (2 ¢ff)

Rx zgro ohm link {see text)
All'resisiors SMD 1206 package,
Capacitors 7

C1 1uF tanialum, 16V, .SMD

C2 B2n ceramic, SMD 1206

 package

C320C6  22p tantalum, 22V, SMD

(4 off)
Semitonductors )
D1 BAS32 signal diod=, SMD

SOD80 package

D2 red l.ed. 5mm
D3 gréen Led. Smm

D4 BZX84 Zener dicde, 6-2V,

SMD SOT23 package

Eiat! BCF32 npn transistor,

‘SMD SOT23 package |
TR2 ZVN2106 MOSFET, SMD
g SOT223 package

1IC1 LF351 op.amp, SMD SO8

package

c2 NE3S55 timer, SMD,SC8

package

X1 Pi52018S i.r. delector

Miscellaneous

Printed circuit board. available from
the EFE PCB Service, code 223; fan,
60mm 12V d.c., brushless; power
socket, 2-5mm chassis mouriting, 24mm
fixing centres; Le.d. mounting clip, 5mm,
(2 off); plastic case, type PB1, 114mm
x 76mm x 38mm:; speaker mash,
Seniingl, galvanised, 22g, 6mm x &mm
hales. eut 1o 10 holes x 10 hales; filier,
charcoal filled; finger guarg, &0mm
square, chromed steel (2 off); M3 nuts
and bolis, 2cm long (rear finger guard
and fan mounting) {4 off); M4 nuts and
boits, 8mm long (front finger guard) (4
off); mains power adaptar, 12V 500 mA,
regulated; cannecting wire; soldar, etc.

Guidance Onfy £ 39

_ excl. power supply

Abprox Cost:

Apply this 10 one end of the component
10 solder it in place. Speed is impor-
tant here as the protective flux is rapidiy
evaporaiing from the molien solder drop.
(Purists who observe the dictum '“never

Enlarged view of the assembled.p.c.b.

carry solde? 1o the joim™ can carefullv
remitke the solder joint later if they wish!)

As soon as the flux evapomtes, oxida-
tion of the solder surface will begin. Some
residue of flux is also required for proper
tinning of the component terminul and the
copper pad. Pre-coating of the copper with
flux is useful for his reason.

Having fixed one end, the second end
can now be soldered in the normal two-
handed manner where the solder and iron
tip is applied to the joint at the same lime.

A similar procedure can be adopred for
1C1 and 1C2. where wo opposing leuds
cun be soldered tirsi to fix an ic. in plage.
[n all cases, the aim should be 10 apply
minimal solder 10 the joint. Excess solder
can be removed with solderwick. More
refined methods of hand working with
SMDs can be developed. but this method
is satisfactory for most purposes.

Note that Zener diode D4 1s an SOT23
package and the anode pins. | and 3. both
contact the same pad. The signal diode D1 is
in an SODS0 cylindrical package and there-
fore a linle tricky w0 solder in place. Com-
ponent RX (Fig.2) is referred 10 as a “zero
chm jumper’' in SM parlance and is a neat
low-induclance way of jumping n p.c.b. track.

In this circuit. a 1€ or 100 1206 chip
Tesistor would work just as well. Even a
wire link could be used if necessary.

FAN BOX

The position of the Tan was détermined
after some experimeniation. Using the
smoke generuted by a soldering iron and
rosin-cored solder it was found that the fan
needs 1o be close to the soldering level if
is 1o grab mest of the smoke. A height of
about Tem off the work-surface was found
1o be the besl compromise.

Apart from laking up less bench space,
the smoke removal is more efficient if 1he
box stands on end with the fan near the
bottorn and the controls at the top. The
arrangement of items in the author’s box s
shown in Fig.4.

All holes must be drilled in the box
‘before any units are added. The fan
opening was made with a standard 5-7cm
diameter hole-suw. This must be done
slowly because the plastic melts €asily.

Next, the four bolt holes for ach of the
finger guards are marked and drilled. 1t can
be seen from Fig.5 that two guards are
required. The front guard is mounted on
the box lid and it holds filter material in
place. The second guard is mounted on the
rear of the box and it shares the four fan
mounding bolis.
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Fig.4. Internal layout and interconnactions of the Smoke Absorber components wilhin its case.

The filter foam is sandwiched beiween
the froni finger sward and a wire mesh.
The foam is under slight compression and -
the wire mesh is necessary to prevent it
from bulging into the fan blades. If a dif-
ferent size of box is used the sandwich
technigue may not work as well and the
mesh may need o0 share the fromt puard
bolis in order to hold the foam in place.
Also. il the box is oo deep the electronies
may be exposed to the airflow,

FEAR
CF CASE . ”

| N
d‘mq P

]

M 20
BOLTS HEL Y U

(a7
FRIGET GLARD

Fig.5. Side-on view of the fan
assembly. Internal layout of the Smoke Ahsorber
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The filter consisis of open-pored foum,
which is panly eharcoal filled. This type of
structure offers very litile resistance to the
passage of air. Charcoal is an exceltent ab-
sorber of easeous coniaminants but in this
application the flow of air is very fast and
absorption may ot always be complete.

As the filter material is not available in
the size required. it must be cut to fit the
smoke sbsorber. The filier sheet is easily
cut with scissors 10 a circle just larger than
the fan opening, aboul 6ecm-in diameter. so
that it is a tight fin.

The galvanised mesh is cut {0 a:squarc
Just Jarger than the motor housing. One of
the pillurs of the box passes through a hoie

in the mesh and with the pressure of the

filier 1 s adequately held,

A hole must be dnlled for the PIR
detector (X1) 1o make a secure fit and a
smatl amount of adhesive from a glue zun
will hold 1t in place. The sensor should be
fixed so that the window will be horizonal
relative to the work surface.

The populated p.c.b. is held in place
with a Jittle adhesive, so avoiding the need
for holes in the bourd or the box. Two

Smm mounting clips hold the lLeds in
place. .
Finaily. the interwining can be com-

pleted. see Figd. Use the finest flexible
wire available for the i.r. sensor and Le.d,
connections. Suitable colour-coded wire
(as used for multi-way compuier cables)

makes a neater job thun the rather heuvy
hook-up wire commonly available.

The wire In the protolype wus laken
from a short length of 25-way screencd
cable. With an averali diameter of about
0-Smm: ezch wire contains 7/0- lmim tine
strands of tinned copper making it very
fexible and ideal tor small SM jobs.

Slightly heavier-duty wire is needed for
the (an and for the d.¢. supply sockel. The
cifcuit board pads are sufficienily large for
these connections.

The motor will siot function unless ¢on-
nected 1o the correct supply polarity. The
red wire is connected to the positive sup-
ply rail and the blue 10 the driver ran-
sistor. The power connector specitied uses
the centre pin as positive and the smoke
absorber wiring should match this.

The fan pulls air in at the front apening.
It should be mounted with the moter con-
nections and label wowards the rear. This
molor- contains electronic driver circuitry
and the supply polarity cannot be reversed.

Front panel lettering and decoration
were composed using a computer drawing
package and printed out as a single
drawing. This label was then trimmed to
size and holes cut for the Le.d.s and the
sensor. A standard paper adhesive keeps it
in place. An inkjet printer is perfectly
adequate for this application as the unit is
unlikely 1o get wel.

UP ANDO RUNNING

A visuyl check of both the on-board
companent positions and the off-board
wiring s wornthwhile. In parnticular, check
the polarity of the tantalum capacitors and
make certain that the power supply socker
1s wired correctty.

On first switch-on. it would be wise to
check the current drawn by the circuil.
In stand-by mode 1 should draw about
20mA. rising to about i20mA in fun-
mode. On first application of power the fan
will go into run-mode lusting for about 30
seconds and the stand-by current can be
checked after this timed period.

The low voltage drop across transisior
TR2 tneans thut it should run cool even
atter long on-periods. The stabilised power
supply is nted ai 300mA which is well
above the requirements of the smoke ab-
sorber and only slight warmming is ex-
pected. Some cxperimentation will help
when il comes to operation of this unit,

To stant with, place the filter opening

about 3cm [rom a circuit under constrauciion
with the exit away from the face. When the
fun stops afier the 30 seconds timing period
it is easily restanted if required by moving
the hot iron 1ip past the sensor at a distance
of -ubout 2¢m. The heat from the tip of a
tinger close to the sensor window will also
slart the mun L)(.IE Remember it is heal
nmiovement across the sensor which produces
the trigger pulse to start the timer.

The smoke is warm and rises rpidly
aided by the rising hot air stream from the
iron tip. This is a strong effect and the
siream is difficult 10 redirect. The pith
taken by the smoke will be influenced
by surrounding objecis which will have a
chimney effect causing the plume to cling
to the 1allest one.

Drafts. including the body convection of
the opertor will also influence e plume
so that, overall. its final direction is fairly

‘chaotic. In order to caich every wisp of

smoke, the absorber will need to be quiei
close to the soldering operation 10 over-
come these cffects. The air stream to the
fan has onfy a negligible cooling effeet on
the iron tip.

A litile experimentation soon results in
success in catiching most of the fumes. The
smioke absorber will become an indispen-
suble part of the soldering process. pir-
ticularly for the SMD constructor.

EVERYDAY |

BiDoCAGD

PRACGTIGAL

SUBSCRIPTION ORDER FORM
Annual subscription rates (1999): UK £26.50.
Overseas £32.50 {surface mail} £50 {airmail)

To: Everyday with Practical Electronics/ETY,
.Alfen'House, East Borough, Wimbarne, Dorset BH21 1P
Tel: 01202 881749 Fax: 01202 841692

NameRgemole e 2o e N e

lenciese paymentof £ ... ...
payable to Everyday with Praciical Electronics

.. tcheque/PO in £ steriing only),

Access 0r Visa No. W_ﬂ

ELECTRONICS

L TN H Y

Signature.............. e el | .5, L A=Y I N W Y |

Card Ex.Date ..........

B T T L T A R brave

Fiease supply name and address of cardholder if diffzrent from the
subscriplion address showm below. Subscriptions can only start with
the next available issue. For back numbers see the Editarial page.

; Post code. ..

Everyday Praciical-Electronics/ET! \March 1999



Simulation Cireuit Capture
PCB Autorouting - CADCAM

Imagine an electronics design system thar lets you draw
schemarics onto the screen and then simulate them at the
touch of a button. Now imagine pressing another button
and seeing the schemaiic replaced with a PCB rats-nest.
Pressing another button starts the autorouter, and finally
vou can click on File then Save As to create a complete
set of CADCAM files.

QUICKROUTE

>
Too easy? We hope so, Quickroute has always bésn
designed first and foremost to be easy to use. Thar’s why
simulation, circuir capture, PCB autorouting and
CADCAM support are all integrated into one package, 4
So that you only have to leamn one package.

But it doesn't end there. We have included a wide range
of fearures in Quickroure 1o help you work effectively.
For example our Gerber import facility lets you check
vour CADCAM files before sending them to your
manufacturer.

We have also introduced a major new PLUGIN module
‘called the SymbolWizard that actually creates custom
symbol designs for vou. Simply select a template, specify
pad and spacing properies and SymbolWizard creates
the schematic and PCB symbols for you!

If vou would like to find out more about Quickroute,
why not call us on FREEphone 0800 731 28 24, or visit
our web site on www.quickroute.co.uk. Prices starm at
under £100 including UK P&P and VAT for a complete
system:

"medern, powerful

and easy fo use"
Llektor Hectronics 97

|
|

£

FREEphone CAD
Int +44:161 476 0202 Fox 0161 476 0505
Web vovnw.quitkroute.co.uk
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30 DAY MONEY BACK GUARANTEE
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“Electronics’Principles is a well thought out and comprehensive By Clive W, Humphris:
program that is also easy to install and stable in operation. It can AT Ty T : )
be wholeheartedly recommended." Cunenly used In fundredsof UK and!
Robert Penfold. Everyday Practical'Electronics magazine: OctSber 1998. overseas schools and ‘colleges 1o
: ‘ o , stipport GCSE, A Level; ity and Gullds;
And now upgraded fo V6 a 82-bit package for BIEC; GNV&s and Uiniversity courses.
Windows '95, "98 & NT. It's ng'gen;, faster and beller.  , compiee e rasen BlEECTRONICS
y _ AND MATHEMATICS COURSE, where
Additions include~ Circtiit theorems, Norton,; Thevenin's & the colourfulinteractive igraphics
Superposition,..Magnetism & Electromagnetism...Motors, Generators. make it ideally sulted for both
& Transformers_.Three phase systems....More on complex pessonal study and a moe
numbers......A beginners introduction to PIC's.. .. Statistics... gnjoyable way ofirevising.

PLUS: all the Electronics Toolbox routines, along with.an lllustrated
Components, Tocls & Equipment Dictionary. A total of over 900 rfiain
menu selections.

Windows 3.1, 3: T Users pleaseienguiré Mulitizuser site licence

additional £500"
Complete Package still only £99.95* Q

EPT Educational Software. Pump Holise, L.ockram Lane, Witham, Essex UK. CM8 2BU.
Tel/Fax: 01376 514008. sales@eptsoft.demon.coiuk hitp:/www.eptsoft.demon.coiuk
‘UK and/EC countries add £2 per ordler for post & packing. VAT should be added to the total.
Outside Europe £3:50 for air mail postageiby return.

Switch; Delta, Visa and Mastercard orders accepted - please give card nuUmber and expiry date
Chedues & Postal Orders should be m?de~na¥ab]e to EPT Educational software,




Faper Ghase

HE IDEA of the paperless: sodiely is a
Twouderful idcu. Whilst the technal-
ogy is available to achieve ‘this in theory.
everyone knows that in practice things are
rather different. Despite all the technology
that should enable less paper to be used.
we actuzlly use much more.

There are many reasons why the paper-
less office or socieiy has not happened. It
is often much easicr 10 priat out a docu-
men! 10 read at leisure. Also. the fact that
we have beuer and laster printers means
it has become much easier to print docu-
mernts,

Another reason is that printed sheets are
much easier to read. There are a number
of reasons for this. Reading a PC monitor
causes more eyestrain because it is neces-
sury 1o scroll the document up and down.
in some cases it may be necessary to zoom
in und oul to catch the required detail.

Sometimes these fine details are not so
easy lo decipher because of the limited
resolution of the screen. Whatever the
reason the end result is the saume. The
documcnis on the screen are nol as easy or
‘convenient to read.

If the paperless office is 10 succeed then
it will be necessary to make the technol-
ogy more compatible with people’s real
requirements. Only when it is more con-
venient 1o read a decument on 1he screen
will people start o reduce the amount of
paper that is produced.

In view of the green issues and cost
savings of introducing a real paperless
office. it is likely that there will be a
significant uptake of the solution. As o
resuli several companies are now working
towards this end.

Roentgen

in 4 programme that has taken place at
1BM Rescarch, an active Le.d. display with
a resolution of 200 p.p.i. (pixels per inch)
has been developed. This active malrix lig-
uid crystul display (AMLCD) has a resolu-
tion that is near the limit of the human eve.

This prototype display is named
Roentgen  after the famous German
physicist.  Withelm Konmd Roentgen

(1845-1923). who discovered X-rays. The
display is optimised to produce
exceedingly sharp images that are virtwally
indistinguishable  from 1he equivalent
paper copies. The jugged edges that distont
curved or angled lines are vinually
eliminnted. making viewing far more
pleasant and natural.

The screen is o further development of o
monitor that was known as '“Monet . This
wis it 10-5 inch diagonul 150 p.p.i. Super
XGA Lcd. monitor. However. |BM have

New Te
Update

chnoiogy

larn Poole looks at why the “paperiess”™ society
has not happened yet and also reports on a
display that uses 15 million transistors and
1.8 rmiles of thin film wiring.

‘been researching into high quality displays
for many vears and started their work nlo
active matnx displays in the mid-1980s.

The prototype “"Rocmigen’” screen is
21-3 inches high and 16-5 inches wide.
giving it a 16-3 inch diagonal viewing
area. On top of this, the 1otal depth of thie
whole display unit. including the base. is
only 9-3 inches — a definite improvement
on the standard ca.t. screen. The whaole
assembly weighs less than 201lbs, making it
less than a third of the weight of a com-
parable size c.r.l. monitor,

There are also significant power savings
over the equivalent c.r.t. It consumes less
than half thut of an |8 inch c.r.1.. and the
output luminescence is high, With a 44W
buck-light a brightness of 130 cdim? is
achieved. muking it ideal under virtally
all normal lighting conditions.

Many pixels

Crammed into the display are over five
million full colour pixets. giving it a full
2560 X 2048 line up. To achieve this it has
heen necessary 10 use over 13 million tran-
sistors. and a staggenring 1-6 miles of thin
lm wirtng within the display.

The exceedingly high performance of
the display carries some penalties with it.
The screen has over foar times the number
of pixels of todav's highest definition
screens of the same size. This means that
the amount of duta that is required to driye
it is increased. Consequendy improve-
ments are reguited in the computer that
drives the display if the full benefits of the
display are 1o be realised. und problenis
resulting from the mcreased amounts of
duta are not to be encountered.

Realising the possibility of these
problems in advance. IBM reseurchers
developed a scaleable graphics adaptor
architeciure. This is compatible with afl
the current operating systems and it is
capable of handling these types of high
image content displays.

A further advantage is that the adaplor
is based on ofi-the-shelt componens.
This makes it a relntively cheap card 10
manufaciure, unlike onc using specialised
components that would add significam
costs to the whole systens.

Whilst this should help in allowing
people to view morc daia on screen. and
thereby reducing the number of copies that
are printed out. there will also be oulier
uses. In the immediate future, while their
cost iselatively high, they are more likely
10 be used in applications thar demand
very high levels of definition.

in panieulur. they are likely io be
included in the ever<increasing number of
databases of digital imuges. These in-
clude digital libraries. architectural and
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electronic blueprints, hisiorical archives,
and scanned records: including those used
by hospiials and insurance companies.

It is also expected that with the exceed-
inely high fevel of definition and rispness
there will be a high demand for this type of
display for graphic design and elecironic
publishing applications.

Future

Whilst there are many areas where thése
-displuys can be used. and it is expected
that demand will be high. there are no
plans to market the Roenigen (AMLCD)
display at the present time. It is only a
protoiype used to prove the viability of the
technology and the resulls of the work
have given IBM a very good insight into
the development und fabrication of highly
complex displays. As such it has been a
gTenl SUCCess. .

However. it will need developing for
manufaciure and at the moment IBM arein
discussions with a number of customers
sround the world to investigate its produc-
tion. This should mean that very high
detinition displays will be avinlable in 1lie
foresecable future.

To make the paperless oftice a reality.
other developments will he required 16
ensure thai people are as at home with duta
displayed on a screen as they are with that
on paper. There ure many reasons for
wanting a document 1o be printed out. The
convenience of being ahble 10 look ot it
wwhen required. without requiring a com-
puter, the way it looks. and the way auany
of us were brought up o look at paper at
school rather than screens.
~ However. with more computers. being
installed in schools and the younger gener-
ation being more used 10 them. it is pos-
sible they may use less paper. The best
way o cut down on paper usage would be
to make printers less convenient (o use. or
much slower. Unfortunately. this is mosi
unlikely to huppen!
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Try the new EPE Chal.Zone - a vir-

tually real-time Internetl “discussion

board™ in a simple to use web-based

forum!

htip*/iwwvr.epemag.wimborne.co.uk/
vwwhboard
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A roundup of the latest Everyday
News from the worid of

electronics

CODE’S WALLOP?

Copyright protection takes on a new twist for movie disc buffs —

HOLLYWOOD i5 getting tough with theé
computer industry. The Motion
Picrures Association of America is plug-
ging the loophules which ler a PC play
unauthorised DVD movie discs. As
a result consumers risk buving PC
peripherals which will not work ar all.

The DVD Forum, which sets the stan-
dards for DVD, requires that all DVD
movie discs are encrypted with the Con-
tent Scrambling Svstem, to prevent digi-
tal copying. DVD discs and standalone
players are also Regionally Coded. to let
Hollywood stagger the release of videos
to tic in with the staggered release of
CINCMA Prings.

Regional coding divides the world
into six zones, with North America
designated Zone 1 and Europe Zone 2.
Discs of one zone should nor play in
another.

Manufacturers of DVD  playback
equipmen: need a CSS licence. This
requires that consumer DVD players
leave the faciory pre-coded, so that
discs can be coded for the zone in-which
they are sold.

Although some European firms have
‘been modifying plavers so that they play
discs of any zonc, the UK's Federa-
tdon Against Copyright Theft recently
raided two British dealers and seized
Region 1 discs and players which had
been modified to play them. FACT can
prosecute because ihe discs were not
rated for content and certificared for
sale in the UK,

Locked-On

DVD movies will play on a PC, with
display on a TV screen. & DVD-ROM
drive and MPEG-2 decoder board cost
under $250 (trotal) and many new PCs
already come fitted with a DVD-ROAM
drive. Because PCs are international
products, the Regtonal Protection Com-
mirtiee of the DVD Forum ininally
agreed that DVD-ROM drives need not
be regionally coded. Instead the board
comes with software which lets the user
set and re-set irs code up to five rimes,
Afrer that it remains tocked o whatever
was the ifth serting.

Bur hackers offer free sofrware on the
Imterner which lets users over-ride the
coding control. The Regional Proteciion
Committee is now enforcing Phase 2 of
its policy. From the end of 1999, all new
DVD-ROM drives must be regionally
coded. So a decoder board will only
work when its code is set to match
the drive. Some drive manufacturers are
adopding RPC2 early. This is already
causing confusion.
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decoder

Barry Fox reporis.

Sigma Designs (of Fremont, Ca)
makes the RealMagic Hollywood
board, which boasts an
“extraordinary feature” that converts
TV standards so that North American
NTSC movies play perfectly through a
European PAL TV, The board conforms
to RPC1 and lers the user ser the
regional code to taste, up ro five imes.

After that the setting remains locked
in EEPROM memory. But if the board
is used with an RPC2 ROM drive it can
oniy plav discs of the standard ser by
the drive. So a ROM drive bought in
Europe may not work with a board set
to play American discs.

Creative Labs (of Milpitas, Ca) sells

the Dxr2 decoder board, and Encore

DVD-ROM drive. Until October '98 the

drive was not coded and the decoder

zone could be reset hve umes by the
user, and overridden by unauthorised
sofrware from the Inzemer. Now. with-
out any formal announcement dnd with
no warning on the packaging, Creative
huas started to code both the drives and
boards as they leave the factory, depend-
ing on the country where they will be
sold. The coding is done by chips and
cannot be alered.

Panic Calls

Creaave’'s help line is now taking
panic calls from customers who have
bought drives in one country and find
they will not work wirh boards boughe
in another. AMovie buffs are hunting in
shops for old stock.
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SPICYCLE

i NACSEE L RPN trasT 400 ALONS

THOSE Engineers, the UK electronics CAD Specialists who pionééred mixed made
simulation with their SpiceAge simulztor, have announced Spigycle, a new powerful
schemaiic capiure and PCB program as a front end for SpiceAge.

Spicycle connecls to the SpicaAge simulation where you can investigate toferances,
tune component values using sweep funclions, check filter suppressions, 12s! your circuil
on a range of inputs (including those gratbed from a SoundBlaster compatible card). You
can even oulpul your results to a SoundBlaster and lislen te your design. Spicycle’s
SpiczAge simulator is independant of SPICE, though it is backwards compatibie.

Amongst the many circuit and PCB design funclions available, one in particular will
appeal to intemet-using desigriers. There are lens of thousands of SPICE circuits freely
published on the web and Spicycle's net iist imporn feature enables you to simulate
SPICE circuits, create schematic ratsngsts and 10 reverse-enginger these Inlo a conven:
lional schematlic diagram. Those Engineers commen| that no-one who has used the
tnteme! for accessing SPICE data will resist this virtually timitless resource.

For more information contact Those Engineers Lid, 31 Birkbeck Road, London NW7
4BP. Tel: 6181 906 0155. Fax: 0181 906 096S.

£-mail: Those_Engineers@compuserve.com. Web: hitp/wvrw.spiceage.com.
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of 898.95MHz.

Low-power Radio Modules

DIP International has inwoduced new UHF lransmitter and receiver radio devices
specilically designed for I6w power radic applicafions. The MK KES modules are
designed lor use on 418MHz, 433.92MHz and the new proposed pan-European slandard

The modules have industry-siandard pin-cuts znd have no adjustable components. for
tuning, resulling in a highly shock-rzsistant, rugged product. Voitage requirements are 8V
to 9V lor the transniitters, and 5V for the receivers. )

For more information contact DIP International Ltd, Sheraton Houss, Castle Park,
Cambricige CB3 0AX. Tel: 01223 462244, Fax: 01223 467316. E-mail: antonybignali@
dipintermationzl.co.uk. Web: htipAwew dipintemationsl.co.uk.

YEDA ’99

THE 1999 Young Electronic Designer
Awards (YEDA)} programme has been an-
nounced. Staged annually since 1985 and
with thie enthusiastic suppont of HRH The
Duke of York. pairon since 1994. YEDA
challenges young peaple between the ages
of 12 and 23 w schools and universities, 1o
design and build an elecironic or com-
munication device. or piece of sofiware thut
anpswers an evervday need which they have
identified.

YEDA judging i§ based on the same
critena as those vsed in indusiry in deter-
mning whether oF not 10 take up a product:
Is there a market need? Can it be made at
the rght price? Does il have unigue selling
feawres?

‘The purpose of the competition is 1o give
siadents practical experience not only in

developing their own ideas by applyiag
modem  technology. but in  understand-
ing the economics of manufacturing and
markeiing, so preparing them better for
carcers in indusiey. YEDA emphasises the
exciling prospects offered by such careers
and the imponant role young engineers can
expect 10 play in the fuwre prosperity of the
COuntry.

Prize money totalling over £10.000. to-
gether with irophies. cenificates of achieve-
ment and other awanlds are on offer to
YEDA entrants and their schools. y

For further information contact The
YEDA Trust, &) Lower Street, Pulborough,

West  Sussex  RH20 2BW. Tel:
01798 874767, [Fax: 01798 873530,
E-mail:  posimaster@yeds.compulink co:

uk. Web: hup://www yeda.orp.uk.

VIRTUAL REALITY

INTERESTINGLY  relevant

o our
report in this issue of the VR
Exhibition (MITEC). is a recenly

received press release from the DTL in i
is stated that VR has become much more
widespread in indusiry sincé the mid-
mineties when it was used by only a
handful of companies.

Over 100 orpanisations from 10 market
seclors were nterviewed for the DTLs
study. being asked for their perceptions
and experiences of VR technology. how
they use it, shere they get their informa-
tion from and what VR activity they were
planning. -

Findings from existing users of VR
include:

* 63 per cent use VR for practical use
rather thun simply for evaluation or pilot
1esting

* 88 per cent describe their experience of
VR as highly or moderately successful

* 25 per cent consider VR 1o be ““essen-
tigl technology . both operationally and

-comipelitively. 10 their company

* 79 per ¢ent expect 10 make more use
of VR over the next few years. spending
same £30 million on over 300 projecis.
The UK Virual Reality Forum web site
is at www.ukvrforum.org.uk, and the
Virual Reality Awareness prograinme
web site is on the Information Soctery
fnitiative web site at www.isi.gowuk.
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B.A:E.C. PLUG
NOW 1o give the B.AEC. another plug!.
The Briosh Am:ueur Electronics Club is a
worthy organisation o whom we give
publicity from tinie 1o time (and who are
always pleased 0 warmly welcome -new
members). .

In a recenr newsletrer (published o
a guarterly basis), we were extremely
pleased to see a praising review of Andy
Flind's EPE Mood Changer (June 98).
Charles Hill, the reviewer, confesses 1o
be in his pre-dotage years and plagued by
repularly waking ar four a.m. and failing
to remurn to sleep. o

To cur short an amusingly rold zale, he
buile Andy’s design and “my wife and |
went w bed in some trepidanon. Would
it work — or wouldnt it? As utual, [
fell asleep easily, and then woke a few
minutes after four o’dock. After return-
ing from the bathroom 1 gor back info
bed and that's all | can remeimnber. Nexr
morning my wife told me she had had a
berrer nighy™ sleep than usual . . . | have
never looked back since”™.

Also of incerest is that the latest
newsletter gives deails of new members
and thar in answer ro the question abour
which niag they read. EPE is the most
frequent answer.

To find out more abour B.AEC,.
conract the Secretary, Martyn Moses, 3
Park View, Coombe Manam, Cedar
View, Aberdare CF44 -6PPE. Tel: 01685
8$77808.

E-mail: MPMOSES@ compuserve.con.

Yet More on Disk!
IT was Fujifilm technology that made Zip
disks a reality, allowing around 100MB
of data storage space on a single disk.
Fuplilm have gone yet another swp
further, introducing their High Density
Floppy Disk (HiFD).

Sull in the 3.5inch formar, it can store
up o 200MB, has a lighming quick
transfer rate (max 3:6MBisecond) and
has full backward compauibility with cur-
rent 2HD and 2DD floppies. lt,is in-
tended ro be run on Sony’s new HiFD
Drive. The capacity is equivalept to 139
seandard 1 44HD disks.

The suggested remil price is.£10.93 for
a single and £19.95 for a owin pack. For
more information contagt your local com-
puter specialist, or Fuji Phoro Film (UK)
Led, 125 Finchley Road, London NW3
6HY. Tel: 0171 586 3900. Fax: 0171 722
4259, Web: www. fujifilm.co.uk.

Radio Exams
BARNSLEY" & Districr Amateur Radio
Club have asked us to publicise that their
club is now a registered exam centre for
the RAE and NARE. They have several
courses occurring throughout the year,
the first being the Novice Course which
starts on 15 March, with its exam on 7
June.

For further informartion. conmct Ernie
Bailev G4LUE, 8 Hild Avenue,
Cudworth, Barnsley, S. Yorks §72 §RN.

Tel: 01226 716339. Mobile: 0836
748958 (berween 6pm  and  Spm
please). E-mail:  badaré@cweom:net.

Web: www badarc.memail.com.
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Constructional Project =————

AUTO CUPBOARD -

LIGHT

— .

TERRY de VAUX-BALBIRNIE

It is almost impossible to leave

it switched on/!

OMMERCIAL bauery-operated cup-
board lights are widely available in
DIY stores and by mail order from
elecironic component suppliers. These
lamps are useful as a siniple means of
lighting up a cupbourd or ather dark area,
They are also handy for garden sheds
and other places where no mains supply
exists. The fact that they are battery oper-
ated makes them particularly attractive for
children's bedrooms because. unlike con-
ventional mains lights. they are completely
safe.

STRINGS ATTACHED

The maost common type of cuphoard
lamp (and the one used in the protolype
unit) uses a 3V supply comprising two D=
size atkaline cells. This is sufficient 10 pro-
vide some 20 o 30 hours of useful
operation. The on-off swirch is of the
string-opened variety having a pull-on
pull-off action

This tvpe of lump suffers from one major
drawback — it is 100 casily left swiiched
-on! This is particularly true when it is used
by children (due te their impatience) and
the elderly (due to forgetfulness). By the
time the lamp is next needed. the batteries
are likely to be “flat’’. With a replacement
cost of some £2.50 this must be avoided if
possible.
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Fig.1. Complele circuit diagram for the Auto Cupboard Light. The power supply to
the circuit is independent o that of the lamp,

DOOR TRIGGERED

The Auto Cupboard Light is an add-on
anii for & commercial cupboard lamp
designed to provide it with automalic
timed operation. The lamp is triggered by
door movement which makes it very easy
1o operate and practically foolproofl in
use. Before proceeding, however. check
that the application lends itself 10 the
lamp being mounted on 1he door:

The new add-on circuit board is
housed in a plastic box attached 10 the
base of the lamp housing (see photo-
graph). The box is also used 10 secure
the unit o the inside of the cupboard
door. The string-operated swiich is dis-

pensed with so that controf is 1aken

over by the new circuit.
The time period during which the
light operates is fully adjusiable
between some three seconds and abour
two minutes. However, this could be
easily.extended if required.

The lamp mounied on the
circuit board box. Note
that the original cord-oper-
ated swilch has beén
removed from the lamp.

Powecr to the circuit is independemt from
that of the lamp. This comprises four AA-
size alkaline cells ¢iving 2 nominal 6V
output.

While the lamp is off. there is-a continu-
ous cusrent drain of some 100pA (depend-
ing somewhat on preset VRI setling).
While on. it rises. 10 about 60mA and. in
practice, the battery .pack will last for
many monihs.

CIRCUIT DETAILS

The full circuit diagram for the Aulo
‘Cupboard Light is shown in Fig.l. Switch
S1 is a mintature tilt switch. This contains
mercury or a small metal ball whiceh
bridges a pair.of contacts when the orien-
tation is right.

Various types of mercury and. non:mer-
cury swilches were tested in the prototype
and they were all capable of giving good
results. However. vou should choose ane
with radialdeads — that is, both wires com-
ing out of one end rather than the axial lead
aype (where the wires appear one at each
end). The contsets are then at the end
having the wires.

Switch 51 will be mounied perpendic-
ular 10 the circuit board so that the end
with the wires is slightly higher than the
‘other-oné when the lamp is in position
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on the door. The contacts will theén. bé
open.

With a small forward movement of the
switch. the comacts will momenarily close
then open again due to the inentiu of the
material inside. In other words. the mercury
or ball tends 10 remain still for a short time
and the switch contacts caich up with it

When the switch contacts “make’”, a low
pulse is transferred. via capacitor Cl, 1o
the trigger input (pin 2) of IC1. This acti-
vaies the low power CMOS timer ICI,
configured as a mionostable. The -cutput
(pin 3) then goes high-for & certain time
then reverts to low.

The time pcriod is related to the values
of fixed resistor R3. presel poientiometer
VRI and capacitor C2. With the values
specified. VRI1 can adjust the timing
beiween three seconds and about twa min-
utes, as mentioned carlier.

The lower limit (1hree seconds) will not
be useful in practice. llowever, it was
arranged that way because it will be handy
for sciting-up later.

To extend the operating period. it would
be simply a matter of increasing the value of
capacitor C2 in propontion. Note that ICI1
pin 2 is maintained in a normally high con-
dition by resisior R2 and this prevents pos-
.sible false riggering. Resistor R1 provides
a discharge path for C1 and maimains the
upper contact of S1 in a normally high state.

In fact. the circuit will often wrigger in
whichever direction the switch is moved
since the material inside it will
bounce/flow around inside the casing and
close the comacis on occasions. If the
‘switch contacts end up normally-closed
instead ot normally-open. the circuit will
probably siill work because they are bound
1o break then make again.

The high value specified for resisior R1
ensures that, if this happens. the increased
standby current (i.e. thar flowing through
R1 and the switch} is only a few microanips
and negligible compared w ith the quiescent
current of the circuit as a whole.

BACK TO BASE

While IC1 pin 3 is high. current flows 10
the base (b) of transistor TR 1 via resistor R4.
TR collector (c) current then energises the
coil of relay RLLA. which allows the lamp 10
switch on using its own 3V supply and
RLAT “make” (normally-open) contacts.

Diode D1 bypasses the reverse high-
vollage pulse which appears across the
relay coil when it switches oif. Without it.
IC1 and the transistor could be dumaged.

RELAY POINTS

The cheice of relay  is important.
Although the bulb requires osly 300mA or
so: the contacts should be rated a1 2A min-
imum. This is to take account of the cur-
rent surge which occurs on switching on.

It comes about because the resistance of
a cold filament is much less than when it is
a1 operating temperature. If the contacis
had a lower rating. ihey might stick
together and cause the lamp 10 remain on
continuously. Theory predicts that an even
greater current flows insiantanecusly but,
in practice, 2A rating is sufficient.

Use of a relay allows the full battery
voltage 10 be developed across the bulh.
Other formis of switching, such as using
transistor. would introduce a vohage drop

The circuil battery pack and 4 pnnled circuit board rhourited in posmon on the lid

seclion of the box.

dind, with the small battery voliage used
here. any reduction would ¢ause an unac-
ceptable dimming of the bulb.

CONSTRUCTION

The design for the Auto Cupbourd Light is
‘busad on a single-sided p.c.b. (printed circuit
board) and the topside component lavout.
together with a full-size copper foil master,
s shown in Fig.2. This board is available
from the EPE PCB Service. code 222.

Begin construction by drilling the two
board mounting holes in the positions indi-
cated. Solder the relay, i.c. socket (but do not
insert the i.c. yet). fixed resistors, preset
porentiometer and capacitor Cl in place.

Next. add capacitors C2 and C3 also the
transistor observing their orientasion.
Finish with the “1ilt"” switch, mounting it
so that the end having the leads is about
3mm higher than the plain one (when the
mic.h. is held verically as shown in the
photographs). This will give 4 reasonably
correct sensitivity seting.

Soldar 13cm pieces of light-duty semnded
wire, together with the battery connector
leads, to the lead-off copper pads as indicated
in Fig.2. Adjust the preset VR fully anti-
clockwise (as viewed from the top cdge of the
p.c.b.). This will give the minimum threa sae-
ond timing. which-is suitable for testing.

SHUT THAT DOOR

To make the lamp come on as the dooris
opened, the p.c.b. needs to be mounted on
the top section of the box (sce pho-
tographs). This will give tle correct direc-
tion of movemeni. The box vsed in the
protatype {(see Shopralk) has a deep lid sec-
tion making this work convenient.

A positien should be chosen for the p.c.b.
and battery pack. Mark and drill the p.cb.
fixing holes but do not acwally awtach it yer.

Remove the plasiiec dome of the lamp
housing and take out the bulb and cells.

Locate and remove the ~buili-in"" switch to
leave free ends. How this is done will

depend to some extent on the lamp being
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underside copper foil master pattern.
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Fig.2. Autc Cupboard Light prinied circuit board component layout and full size
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_ COMPONENTS

R 2Mm2 SHEE

R2 100% TALK
R2 22k Paqe
R4 ak7 g
All 0-25W 5% carbon film
Potentiometer
VR1 1M min. enclosed carbon
preset, vertical
Capacitors -
Ci 47n polyesterc Smm pin
. spacing
c2 1004 radizl stect. 10V
c3 474 radial elect. 16V
Semiconductors
TR1 ZTX300 npn-transistof
IC1 ICM7855IPA low power
CMOS imer
Miscellaneous
S miniature tilt switch =-see
text
RLAM min. 6Y 100 ohm coil
relay, with 2A normally-
open or changeover
contacts.
Bt 6V (4xAA cell) battery

pack, with holder and
PP3 type connector
‘and leads

Piinted circuit board avallable “from
EPE PCB Seniice, code 222; cupboard
lamp, see Shoptaik page; ABS. plastic
case, size 143mm x 82mm x 44mm
external; 8-pin d.l. socket. multistrand
connecling wire; sa'der pins; solder etc.

Approx: Cost
Guidance Only

Excluding Batts. & Lamp

used. However. in the protoivpe, it was a
straightfonwvard job.

By inspecting the internal details of the
lanip and 1aking accoumt of the peb. and
batiery puck positions, mark and drill two
holes in free positions and drill these
through tive lamp base and-the box. “These
will be used 1o secure the lamp in position.

Mount the p.c.b. in position using
countersunk screws (so that the lamp will
be flat on ihe top). Auach the lamp unil

The original cord-operated switch has been removed from
the lamp and the wires frorn the.p.c.b. 2re soldered lo its for-
mer position.
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Layout of componenis on the completed p.cib. ‘Note that the metal cased lilf
switch, to the left of the i.c., should be carefully bent so that the wire end is slightly

higher when the unit is mounted on a door.

1o the box using small nuts and bolis.
Drill a small hole for the wires leading
from the p.c.b. to the lamp and solder
them to the comtact strips where the
switch used to be.

~ Insent the AA ceils (B1) into the batiery
holder and attach it using adhesive Velero
fixing pads or in some other way which
will muke it easy 1o remove for battery-
changing purposes. Do not connect it up
yet. however. Repiace the cells and bulb
in the Tamp.

Insert IC1 into its holder. Since this is a
CMOS device. it could be damaged il
there is any siatic charge on the body. To
be safe. remove any charge by touchine
an carthed metal object (such as a water
1ap) before handling the pins. Mark the
positions of the two kevhole slots for
mounting the upit on the cupboard and cut
these out.

FINISHING OFF

Connccet the battery hotder. With the
lamp held as it will be on the deor. gently
move the unit. The monostable will trigger
and the lamp should come on if it has not
already done so. If you keep the case

dome:

stationary, it should then go off after a few
seconds,

Assemble the box using only two of the
screws for the moment. Fix the unit to the
door and wait for the lamp to go out (it will
almost cenainly come on again during the
movenient). Open the door nornally = .the
lump should operate dgain.

If it does not do this. or if it neads a
particularly harsh movemecor to make it
work. reduce the angle of the switch and
re-try. A position should be found where
it is neither 100 sensitive nor too diffi-
cull 10 operate. 1

Possibly. it will need a period of “rial
and error’” to get this adjustment just right.
Do not leave VR at muimum adjustment
‘bécause the standby current requirement is
ncreased. So. set it 1o provide a suilable
timing period.

Secure the remaining screws in the bol
:and attach the plastic donie on the famp:
Mount the unit on the door.

When the lamp is iwrned on, 1ry 10
¢lose the door before it goes off. 1f you
do not. it will probably re-trigger when
you close it and drain the baiteries
unnecessarily. J

The D-cells and bulb replaced in the finished Auto
Cupboard Light unit ready for receiving the light diffuser
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The Encyclopaedia
of Electronic Circuits

mhetﬁe’f you are an Amateur or an Engineer, this encyclopaedia is an{incredibl& mine &f information
and'will.help you to save hundreds of hours of search.

The 10 CD-ROM set contains complete datasheets on over 180.000 circuits from 61:manufacturers
which represents more than 300.000 pages of technical information in PDF format,

The search engine helps you 1o find the datasheet of a specific circuit in seconds, compare several
circuits at the same time and print or.export the data.
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Special Feature

REPO,

CLIVE “MAX” MAXFIELD -

3

A special report from the land of virtual reality at
the Interservice/ndustry Training, Simulation and
Education Conference in Orlando.

T'S rare that vou see something you

believe could make a significant impact

on the world, but this happened 0 me
at the beginning of December. 1998,

Oue of the more interesting conferences
dnd wrade shows of the vear is M/TSEC
(imerserviceflndustry Training, Simula-
tion, and Education Conference}. which is.
held in Orlando. Florida. USA. This con-
ference is unusual n that it is held imme-
diztely after Thanksgiving weekend, but it
was explained 10 me that this gives the
American Generals an cxcuse 10 bnng
their furnilies to Wal Disney World, so
that's OK. ‘

The reason HITSEC is so ineresting s
that it offers a showcase for the siate-of-
the-un in computer-based visual simula-
tion and virnual reality. Governments
spend huge amounts of moncey on training.
and in wday's rtestricted economy they
want to get the “biggest bang for their
buck™.

For example. by the iime you take into
account wear and tear, fuel, cost of muni-
tions. and environmental impact. it can
cost as much as $100,000 US dollars every
time you start up a umnk (and this doesn't
uike account of the danger to personnel

that is inheremt in live-fire cxervises)! In

fact. the National Training Sysiems
Association estimates that US government
invesiment in modeling and simulation
{M&S) is currently running at about $3 bil-
fion US dollars per year, which equates to
some honking big and mega-cool flighr
and wank simulators. let me tell you!

MODELLING
THE WORLD

The company that almostblew my socks
off and takes my personal “most amazing
idea’” award is Geomelrix Ine, San Jose.
California (www.geometrixine.comj. The
first product from this small (12 person)
company is 3Scan. which provides a way
of quickly ercating models for use in 3D
visualizalion. simulation. and animation
environments. The idea is that you pui the
object to be scanned on a computer-con-
trolled erniable and scan it with a single
video camera (Fig.1).

The camera [ saw them using was a
$120 “cheap-and-cheerful” version. you
could get significanily better results with a
more expensive unit. Once you've instruct-
ed the compuicr how many images you
wam 1o use. it automatically rolaes ihe

1urntable and capiures the appropriate datu:
for example, 20 images equals 18 degrees

berween images.

The key points here are siandard video
camera (i.e. no lasers ar anythine like
that). and just one eamera, which means
that you don't require muliiple cameras for
stercoscopic viewing to calculaie depth,

Once the scannife process is finished.
the 3Scan program cxamines the first

‘frame i0 locare and identify key features in
‘the image (the algorithm that does this is
‘pretly sophistic: ited in its own right}. The

program then determines how far each of
these features moves from frame 1o frame.
Also some features bacome obscured and
others become visible as the object retates.
50 the program adds new features and dis-
cards old ones as it proceeds.

The program uses parallax o determine
the relative positions of each of these key
features (which ones are closer and which
ones are further away). (In this coniext
parallax is the apparem displacement of
each of the feawres from one frame (o
another)

The end result is that 38can pracesses
the raw video data and generates a very
tasty 3D model with appropriate textures

Fig.1. The 3Scan set- up wuh srmple lumtable and single Fig.2. The model.generated by 3Scan.

(Figs. 1 to 7 courtesy Gsometrix Inc)

video camera:
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Fig.3. Original SofiScene picture with features-indicated.

Fig:5 {right). Reconstructed
cameara path with “point cloud”.

{surface eharacteristics). see Fig 2. |
hiese models are essentially « mesh
of polygons (triangles) with texiures |
applied to them. This nieans that the |
models wouldn't really be suiiable
for individual animation. but they
would make great general-purpose
maodels for inclusion in 3D scenes.

BUT THEN | SAlV . . .

I thoughi that 3S¢an was prety cool. but
then the guys from Geometrix introduced
mc to SoftScene. which is where things
start to get really amauzing. With
SofiScene. the clever rascals have exiend-
ed the 3Scan concept to allow someone
with a single hand-held camera 10. say,
walk around a building filming it

As for 3Scan, SoftScene uses advanced
image processing algorithms 1o detect and
extract prominent visual features in the
scene (Fig.3). In this image. green cross-
hairs indicate features that have been
detected in the eurrent frame,

SoltScene tracks the prominent features
from frame 10 frame. re-invoking the
feature extraction algorithm whenever
gdditional features are required. In Figd,

Fig.6. Polygonal mesh constructéd from the data in the
“point cloud”.
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cvan liies are used to indicate the image
displacement vectars of the selected fea=
tures (the green crosshairs indicate where
the feawres are in the currem frame).
SoftScene then employs advanced sirwuc-

hitre-from-motion algorithms based on ani-

lyzing wiction parallax to spatially locate
the tracked leatures.

One very clever aspect of all of this is
that the person holding the camera obvi-
ously isn't going to walk around the build-
ing following an exacily circular path. So
one of the things the SofiScene progrum
has to do is 10 calculate the path of the
camera in order 0 compensate for the
gperator moving closer lo and father from

Fig.4..Showing the image displacement veclors.

r ' —_— the building. The image in Fig:5
m shows the fully reconstructed camera
"> ) path afbng with a “point cloud” rep-

resenting the final set of tracked fea-
tures in 3D space, The green und red
camera icons represent the first and Jast
frames, respectively (camera icons are
shown 12 frames apart in this image).

In fact some peaple (like the creators of
Jurassic Park. for example) are rully
interested in knowing the path of the cam-
era for the purposes of combining live
video with animaicd characiers. Using the
SoftScene process. they could just give the
progmam a video clip and it could 1el} them
the path of their camera (this is essentially
a product in its own right).

But reamning o our building. to com-
plete the provess SofiScene uses advanced
topology and computational eeometry
algorithms 1o construct a polygonal mesh
from the data vontained in the 3D point
cloud (Fig.6). Texwmres are then aviomati-
cally extracted from the video imagery and
appiied to the surfaces of the model, result-
ing in the model shown in Fig.7,

‘We should note that this was an early
beta of the SofliScene program —
Geomelrix are planning on formally
unveiling the full product at the Siggraph
conference in mid-1999. Also. Geomelrix

‘Fig.7. The 3D ‘model generated by SoftScene from:the ornig-
inal vicleo.
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have recently been awarded $950.000 in
developmemt funding to attach a GPS
receiver 1o the camera and 1o record GPS
duta on the audic wack of the video, which
will allow them 10 generate exiremely
accurale models.

TREMENDOUSLY
EXCITING

I think that the SofiScene technology is
tremendously exciting. It seems to me that
there are almost limitless applications n
all walks of life that would benefit from
the ability 10 create models using this tech-
nique. For example. imagine a police offi-
cer at the scene of an accident walking
round with a video camera hilming every-
thing. Later. thai video could be converted
into an accurate 3D model that you ean
“walk through®. This would make it much
easier 10 evaluate whether people could sec
what they said they saw from the position’s
they said they were in. and so forth.

Another potentially interesting market is
television studios. which are increasingly
making use of "viriual sets”. These cont-
puter-generated sets offer many advan:
tages, such as the faci that you don't have
10 set them up. take them down. or siore
thiem. and also that you can quickly and
casily change things like colours and tex-
tures, Thé problem is that creating 3D
computer models for these virtpal sets can
be extremely time-vonsuming. SofiScene
lechntology would make creating the mod-
els for these vinal sets much casier,

Geomeirix emphasize that their technol:
ogy is not currently targeted 1owards the
commercial (home) market, but | can also
see many potential applications here. For
example; imagine filming the inside of
vour house with your video camera and
using SoftScene 10 create an accurate 3D
model of your home. This would allow
you to expesiment with aliernative decors
in a virtuai environment — the possibili-
ties really are endless!

EYEEYEY .

Several companies were demonsirat-
ing eye-tracking systems. including
SMI (SensoMotoric Instrumenis from
‘Germany, www.smi.com) and ASL
(Applied  Sciecnce  Laboratories.
Bedford., Massachusetis). The most
sophisticated version is artached to a
head-mounted assembly. with sensors
that.track the position of each cye (and
the size of your pupils and suchlike).
This data can then be displayed on a
computer screen superimposed on an
imuge of what you were looking at at
the time. This lets you model the path
the observers’ eyes took. combined
with other data such as how liong .the
eyes rested at each point.

Applications for this sori of technology
range from flight simulators (for example
10 see what instruments the pilot looked at
and in what order during 2 simulated emer-
gency) to web marketing (1o see how users
read web pages — what they look at and
what they miss or ignore).

Although the head-mount unit was a lit=

tle obirusive, it did have the advantage that
it was position-sensitive, which allows the
sysiem 1o compensate for movements of
the head. Also. this would be far less
‘obirusive if it were mounted directly into a

ang ilk don't require

fighter pilot's hel- | =
met. for example. OfF
course, applications
of the web-markel-

this level of sophis-
tication. and simpler
units are available
that can be mounted
on vour desk or on
top of the computer
screen 10 track vour
eye motions from
that perspactive.

1 SEE VO
SHIPS . . .

Another technol-
ogy that scored high
on my “coul-meter”

is the concept of vir-
tual binoculars.
which were being

Systems Inc.)
displayed by com-

punies  such as

Virival Research Systems Inc, Santa Clara.
California (www.virtualresearch.com)
and  n.Vision, Mclean, Virginia
(www.nvis.cont).

These litile rascals look and feel like s
standard pair of binoculars — for example:
you can adjust the focus of each eye. widen
ar narrow the spacing between the cyet.
and so forth. The difference being that the
images seen by each eve are generated by
a4 computer connected to the binoculars
and displayed on small Lc.d. screens inside
the binoculars (Fig.8).

One clever aspect of this is that the
binoculars track their position in 3D
space, so as you turn your head (and
body) the scene changes appropriately.
For example. when | looked through
them, | could see a plane coming towards
me and passing overhead, and by moving
my body I could track the plane. zoam in
on it and so forth.

This sort of device can . be very useful
for such 1asks as training forward
observers to recognize planes and vehicles

Fig.8. V8 virtual binoculers (Photo courtesy Vigual Research

i a battlefield situation without the cast of
aciually fielding the real units.

IF AT FiIRST . . .

Whenever | hear the term “simulators™
ihink of flight simulators (c.g. planes and
helicopters) or vehicle trainers (e.g. tunks
and suchlike). so 1 was somewhat sur-
prised when | meandered into the booth of

Jason Associates Corporution. Draper.

Utah {www.jason-sed.com} 1o find a
smorgasbord of crane simulators,

The idea is that you sit in a seat from a
feal crane {well. a seat made by the sanie
company that makes the seats for the real
crines) with real controls, facing a large
screen showing the load on the end of the
hoist. and then you practicc, and praciice.
and . . . See Fig9.

Of particular interesL was 2 dock-side
simulator that modelled the cfiects of the
swell of the sei. the motion of the ship. the
effects of the wind on the load. and so forih
(in the more sophisticated units the seat
nas motion and the conirols have tactile

Fig:9 The Virual crane simulator from Jason Associates Corp.
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feedback). It obviously makes a lot of
sense 1o practice this sort of thing in a vir-
wal world before you are let lvose on a real
crane.

Jason Associates started off modeling
cranes for military applications. but now
they're moving into the commercial area.
-As the represeniative | was alking 10 said:
“Have you any idea how many cranes
there are in the world?” I must admit that [
‘hadn't previously spent a lot of Lime pon-
dering this poser, but it certainly makes
one-pause for thought.

VISIONDOME

If vou place your hands (o eilher side of
vour head, and resirict vourself 10 about a
60 degrze field of view, the resulting image
is approximaiely the sume as you sze on a
computer screen. Some upplicaiions. how-
ever. require a greater field of view 10
fully immerse vou into the simulation.

One very nice solution demonstrated at
VITSEC was the VisionDome from
Alternate Realities Corperation, Durham,
North Carolina  (www.virtual-reality.
com.). sce Fig.10. These linle beauties
range from 3 metres wide by 3 metres high
(for two to five viewers) up 10 models that
are 8 metres in diameter and can accom-
modate over 43 viewers.

The nice thing abourt the VisionDome-is
that it provides a fully immersive multi-
user virual reality environment without
requiring gogeles, glasses. helmets, or
other resirictive devices. This makes the
VisionDome an ideal choice for nuli-user
simulations. training, design, engineering.
and so forth, For example. the viruul crane
simulations discussed above would be
even more realistic if they were w use a
VisionDome as thzir display device.

As | was to discover, there are three very
clever portions 1o this sysiem:

The dome itself

The projector/lens

The software

THE DOME

The reason | say the dome is clever. is
that the way it is constructed makes it
extremely portable and easy 10 erect. First
of all you raise an aluminum frame. then
you clad the outside of the frame with a
thick black covering and the inside with
the white lining material.

The cunning part of all this is that if you
were o Ity 1o attach the white lining (o the
struts of the frame, you would end up with
distortions on the surface of the dome.
Tnstead, the white lining is only attached
around the edges of the frame, then a small
pump is used 10 create a slight negative
pressure by sucking out the air from
between the black cladding (on the outside
of the frame) and the white cladding (on
the inside of the frame). This results in the
inner lining being stretched tasght and
forming a perfect hemisphere.

PROJECTOR AND
LENS

The next interesting point is the projec-
tion system. Instead of having red, green,
and blue ~guns”, the VisionDome cmploys:
a singlezunit projector. which means that
there’s no problems with alignment. But
the rexlly clever parnt of the projection unit
is the lens. which somehow manages 1o
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project a periectly focused image aéioss a
180 degree ficld of view.

Furthermore. this lens has an infinite
focal length. This means that you can hold
a picce of paper a few inches from the lens
and see that portion of ihe image in focus.
Then as you move the paper further and
further away the image stays in focus with-
out any correlation prablems. | don't have
a clue how this works. but the end result is
that the image is in perfeet focus al every
point inside the dome.

THE SOFTWARE

Last but not least is the sollware. In
order 10 appreciate wiliat this does, you first
have 1o undersiand a few basic concepls
about 3D graphics. First of all. a 3D graph-
ics application performs a process cilled
“tesselation”. in which all of the ohjecis in
the 3D world are converted into colleclions
of simple polygpons (usually triangles).
Second. the vast majority of 1oday’s high-
performance 3D graphics applications use
a  programming  interface  called
OpenGL®, which allows the application w
pass requesis fo graphics accelerator
boards in a well-defined format.

The problem is that OpenGL was con-
ceived with flat-screen displays in mind. In
the case of the VisionDome. if you want 1o
display a straight line. then that line has to
be curved so that it appears straight on the
curved screen (f you see what | mean). In

order 10 handle this. Aliernate Realities’
software takes the OpenGL calls and re-
tesselates everything on the 1y (for each
frame) so that it can cormect for the curva-
ture of the screen.

The overall effect is one of 101al immer-
sion — I now knoy what it feels like 10 tly
through a 3D molecule, and that's not
something you expect to hicar yourself say-
ing oo ofien!

3D GRAPHICS

If you wam lo know more about 3D
graphics, including the meaning bshind
ferms [ika tesselation, OpenBL, textures,
and suchfike, then we would recommend
the easy-to-undsrstand introductory book
Graphics Supercomputing on VWindows NT.
__ This book commences by introdycing
2D bitmapped and vector graphics, and
then moves on 1o discuss 3D graphics con-
cepts. These introducilons are easy I
understard and set the scene for what s to
come. As you will discover, the main partion
of the book is ccrupied by 2n extensivs
colour Hlustrated glossary, which covers
everything. from the difterent schemes for
representing colour and translucency, (G
lighting, shading, texturing, and rendenrg.

You can download & sample chapler of
this book (the chapier on 3D Graphics} by
visiung the c£PE Online \Web site at
www.epamag.com and strolling inic the
Library. If you like what you see, you can
purchiase the full prinfed book direcily from
the EPE Online Store.

Fig.10. The VisionDome really immierses you in the scene (Courlesy Afternative
Realities Corp.) .
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READOUT

John Becker addresses some
of the general points readers
have raised. Have vaou anything
interesting to say?

Drop us a line!

WIN A DIGITAL
MULTIMETER

The DMT-1010 is a 3'2 digit pocker
sized l.c.d. multimeter which measures
a.c. and d.c. voliage, d.c. current and
rasisiance. It can also lest diodes and
bipolar transistors. »

Every month we will give a DMT-1010 &
Digital Multimeter to the author of the
best Readout letter.

APPLE iMAC
Dear EPE.

| was delighted 10 se¢ 1wo ‘ilems in the
January 1999 issue relating to the Apple iMac
contputer, but | 1hink that you were very unfair
with yowr comments in both pieces. The /n-
aovations anticle on page 15 is very mislead-
ing on several points: il implics that suitable
peripherals are difficult to find— this s simply
n the case. The Dac’s USB ports are sian-
dard PC connectors. A whale mnge of low cost
devices including scanners. printers and serial
adapters were available 10 buy in 1he UK when
the iMzc was launched in Sepiember. and many
new products huve come onte the markel since
then, including extemal disk drives.

The iMaw does have an cxpansion slpt, al-
though its use is Jimited. but sinee the iMac
comies with an ATI Rage Pro Turbo graphics
controlier and 6MB of video RAM. SRS sound,
100Mps Eshemet and 56K modem built in, it is
hard 10 imagine what a home user would need
1o add. The cost of RAM for the idMac is no
different 1o any other modem PC and the price
varies greatly — ot the moment {(Dec "98) most
iMac suppliers are including free 96MB RAM
upgrades. Many people have criticised Apple
for not including a floppy drive. but this does
muke sense if veu consider that most people
buy an additional zip or supendisk drive for
their PC anyway, leaving the Roppy redundant.

1 do not undersfand why you have decided 10
quoie the stan-up time as vour only measure of
how fast the iMac is. Since when has this been
2 useful micasure of a computer’s capability? In
use, the iMac is blisteringly fasi — the com-
bination of the super fast Power PC processor
with its highly efficient Caclie memory and ac-
celerated video handware mean 1he iMac is only
marginally slower than Apple’s top of the range
sysiems costing three times as much — truly
amazing for a home compuier.

The Ner Work anicle on page 69 does
provide a Eir more rounded picce on the iMac,
util Alan Winstanley chooses nol to recom-
mend the machine on grounds that | feg] are
uryjustified. It is rue that Apple Macs are rarely
secn in the high stregi ~ but this means that
there is a thaving mail onmler community
instead. [ see no reason why a “technically
inexperienced”” iMac owner should have dif-
ficulty buying mail order. [ have yet 1o gain any
benefil from sales staff at Dixons or PC-World
when buying computer equipment, It seems far
better 10 Ik to a real expert in a mail order
company over the telephone.

With regand 10 the issuc of IBM PC sofiwane
compartibitity. 1his is no longer a serious
problem for Apple users. Vinually all of ihe
major software tides {Microsoft Word and
Excel. Adobe Photoshop. etc) are available for
both Mac and PC. and ihey use identical Rle
formats — files saved on the Mae can be opened
on the PC and vice-versa.

Easy Open iile transtation software. often
bundled with Apple computers performs auin-
matlc transiation of documents when the correct
application isn’t avpilable — far more flexibie

% LETTER OF THE MONTH %

than straigh! compatibiity. 1 am not exaggerat-
ing by saying that in many cases, Apple com-
puters are more cempatible with PCs than PCs
arc. | am regularly using my Maeiatosh com-
puter to unzip. translate and convent P'C files for
my collcasues 1o use on their PCs.

For software litles not avaitnble for the Mac.
a number of excellent and very realistically
priced software cmulators are available that will
run any Windows application. The asionishing
spzad of the iMac means i1 is quite capable
enough to rua Windows 98 at Pentium speads. |
curmrently use Vinual PC 10 run Windows 95
and the Microchip MPLAB software and
progmm PIC microconrollers  without any
problems on my Mac. a model far less well
specified than the iMac.

The issuc of IBM compatibility is not nearly |

as serious as you suggest. Apple’s Macinosh
computers (including ‘the iMac) run MacOS.
currently at version 8.3, which is almost
upiversally acclaimed as the best personal
compuier gperating system available, 1 is
trilliapily designed from the ground up to
provide fast. easy computing. The MacOS and
applications thai num gn it really are a joy to use
- a far cry from e problems of Windows 3.1,
95 and 98. Apple computer hardware is olso
exceedingly well buili — there are many
1en-year old Mucintash systems in use 1oday.

If you wam an indication of just how seod
Apple Computers and the Macintosh MacOS
operating system is. consider this: despite the
fact that Mae users ame in 2 minosty among
Windows users, the fact that Moc hardware and
software often isn’t avaiiable on the high-streel.
and the fact that Apple computers have always
previously been more expensive thun Windows
systems. Apple is siill one of the largest com-
plner companies in the worid, second only 1o
companies like Dell and Compaq in terms of
numbers of computers sold, but always on 1ap
and winning awards with the fastest machines,
and newest and most innovative technolopies.
It > [ntastic that Apple is able 10 produce the
iMac, a fully specified compuler at a home
compuicr price.

I find it sad 1har such a brilliant piece of

_engincering is knocked bLack largely on the

basis that it isn’1 directly compatible with the
majority of PCs. There are millions of ppople in
the world who know that there are’ problems
with Windows 93, millions haviag problems
with Wimdows 98 — so why are people so keen
10 stick with something so universally known 10
perfonn so poordy? With the idlac, Apple has
at st prosduced 3 very eredible, afiordable
allemnative to Windows. and this should be
applauded.

PS. | am a product designer/felecironic en-
gineer who nses both Macs and 1BM-FCsevery

“day. and | don’t-work for Apple!

Roger Coleman. via the Net

Tharks jor-om exiremely interesting and dif-

Serent view point of the iMac. Edirorially we

try to be impartial and the vigws expressed by
comniributors are entirely their ovwn.
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WEBBED TRACKS
Dzar EPE.

Now that the technalogy to publish ¢lectroni-
cally hus been proven with the adveni of EPE
Online. 1 would be of gieat help For those
producing peb.s. at home 0 be abR 10 print
difzcily frvm 2 downloaded image of a peb.
track layout anio a iransparency.

| also mate that'£PE does not have Lhe hang-
ups which some of e competitive electronics
nmgazines have with respect to the prowection
of source code. and 1his is gruefully acknow-
ledeed. Wath the iscreasing number of hobby
electronics projects being based on some form of
microcontroller or ether, protection of the code
wonld seriously impasct the constructor’s ability
to understand the operation of the unit. 1

Martin Shipley. via the Net

There aré a number of problems associaied
with dowiiloading p.c.b. fmages from the Web
Ahthough most of the p.ch. track images have
been produced by authors who use peb. CAD
puckages. the great variely of such packages
avaitahle prevenis us from moking direct use of
anthors” electronically generated images {excep:
in vary rare cascs). Generally speaking. we scan
donble-size paper printouss of the pe.b. rracks
inta our system as Corel Draw images.

Whilst we have full control aver the size of the
images that are subsequently oulput as those
you see an the ordinary printed pages af the
magazine. we have no cantrol over the sume
images when thev are electronicolly put on the
Web for downloading as part of EPE Online.
Canscquentiy. Web avers cannot be assured thor
the p.cb. imnuges they prin! are e correct size,
W are, however, working on this problen.

Reyarding source codes. we have lang main-
rained that readers have as muach rght to these
as they have o the circuits and p.o.b. lavous. It
i part of our conditions of arlicle gcceprance
that the source cades are available for the use of
all readers without resiriciion.

WHAT'S IN‘A NAME?
Dear EPE,

it is sad 0 see the end of Llecironics Today
International as a separale enfity. but on the
subject of what the combined magasine should
be called (Editoriel Feb '99): | felt the original
publishers made a mistake when they chose
shorten it 10 ETT some years ago. It vould stand
for almost anything — English Tourist Informa-
tion. maybe. I ¢lectronics magavines are trying
to attract new readers. what betier than 1o have
the word Electronics beaming ol amongst the
many publications on the rewsagents’ shelves?

The word Praciical should also be dropped, It
was ¢ commendable 1nbute 1o an ald nval. bt
Evervday Practical Electrovics never did roll off
the tongue:

Then we have a possible confiict — Eversvday
or Today - perhaps not. lmernationai is quite
relevant, as you are available wosldwide.

So here is my Htle sugpestion — Evervdoy
Elecironics nternational (NOT EET pledse!).

K. G. Aitchell, Ldughion, Essex

Thanis for the observations — we'll stay sileat
on this suhject for the mament, just letting
readers have thieir say — Carry On Commenting!

T
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COMPRESSORS
‘Dear EPEL

Haviug used limiters and compressors profes-
sionslly in the 6= and 70s. as well as building
many gain control ¢ircuits as a hobby. 1 cannoi
ioally agree with Roben lenfold's analysis of
the causes of disturbing changes in volume on
TV.

Any progrmme (and | draw no distinction
between a tweo hour drama production or a 30
seeond commercial) will be produced with con-
sistent sound levels. Possible exceptions to this
.are News bulletins where material will wrive
during transmisslen and thus cannot soinctimes
be checked for sound level as thoroughly as
would be desimble. Although some viewers may
be upset by the sound fevels, it is inpossible to
cuter for the quality delivered by all TV sais
There is a world of differcnce barween the
sound of a4 decent set with a forward facing
Toudspeaker and a small “"portable™ set with a
sideways focing loudspeaker pointing at heavy
curtains which soak up most of the frequencies
that provide intelligibiliry.

Within a propramume. the long esimblished
fechnique of gradually reducing the level over
some 10 to 20 <econds prior lo a climax will
give impact withaul over-moduldtion. bat it
woultl be impossibie 1o do this before commer-
cial breaks wilhoul lengthy rehearsal and in
today’s chmate it is unliXely that any broad-
caster would Rave the resources 1o provide the
s1aff 10 do this:

The problem is that commercial breaks as
well as the 1mils and premos aired between
prograrunes on BBC1 and BBC2 have been
produced as standalone “programmes”” and con-
siderable time will have been spent 10 ensure
that everything looks and sounds right. | have
‘come acrass before the belief thal the smmd
levels of programmes are reduced to muke the
commercials stand oul. This is a very doubiful
premise since advertisers are aware of their
trgel audience and are unlikely o wish 1o
alienate them. nor does it make sense for the
‘broadcaster 10 do this since 2 reduction in level
‘of say 6dB with respect to the level of the
commercial is he same as having the sound
transmitter on half power excepl for a few
minutes in every tweanly which will impair the
signil-to-noise ratio of analogue ransmissions
and possibly muke quantizing noise apparent on
digital transimssions.

So why do some commercials sound sp lgud?
ft is because they huve been compressed?! There
are many combinations of anack and release
times. compression ratios and threshalds that can
be used making it more of un art than a scivnee.
A favourite techaique of mine that did not
always work was (o cut the bass: compress
quite heavily and then boosi the bass by the
same amount that it had been cut if it didn't
work it sounded dreadful bul there was neo
way of predicting this. {This was in the days
before manufacturcrs routinely provided EQ in-
sert points in the side chain).

Compression is not necessarily used to cnsure
viEwers allention will be gmbbed but mainly 10
£t the messape across in an impeccable style
given the content and the shon duration. which
means there is no lime 10 implement the tech-
niques used in say drama productions and thus
ihe use of compressors is the only way o
achieve the desined result.

In some respects this is no different 10 3 Top
40 single. The producer of this is not concemed
what radio station it is played on: it Is simply a
standalone product that satisfies the prostucer
and the astist and if they get it night it will
sell. Thirty years ago. for example. broadcasters
empluyed sound stafT o ensure that soend levels
wene séamless. | suspect that today’s solution is
to simply have a peak limiter in circuit or if there
is an operator in charge then that person is
simply looking a1 2 meter and nol listening to
the output.

That said. I'm certain 1hat Robert Penfold's
circuit will do whal he says it does and betier
than many circuits | huve seen and 1ried, except
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thas | wouldn't-call it 4 Compressar. which Ts
genenally taken to mean a device that reduces the
dynamic mnge and thus increases the averuge
soundd level and makes things seund louder, A
moré accunite name. given the altack and release
titnes. wauld be an Autematic Volume Comrol.
Where | will disagree is with the suggestion 10
build twe boards for sterco. This will not be
salistactory, Suppose a signal i the lefi chan-
nel is high enough 1o cause gain reduction. The
level in the LH channel will be reduced and a
cemral image will be pulled 1o the rght as no
eain reduction has ocvured in the R clhanncl,
Depending an which channel wuses gain
reduction, a centrml image will swing abour the
cenwe in 4 very disturbing woy. What must be
done 10 ensure stzbility of the central image is to
ensure identical gain reduction ™ both channels
regardiess of which channel couses the reduction.
A simple way of doing 1his is 10 combine (ke
outpuis of IC3 with o vimua! eanth mixer and
feed this into a single side chain with the output
of the side chain feeding both VCAs. As there is
another n-chunnel MOSFET i .a 4007 and a
TLO72:costs the same as a TLOTI. o sicreo ver-
sion could be built for only 2 little more than a
mone version.
Barry Taplor. via the Ne

Robcrl-rfplics:

! found Burex’'s letter very imerasiing by do
ot think. that his explanation of things is that
much differeny 0 my own. I suggested that the
apparent volume could he tand probably is)
made greater by using o high average level.
amd this is something that & achieved wsing
cmnpression.

Same of the over-loud advertisements soumd
fo e as ihough tere has been some doctoring
of tie frequency response. but | abviousle have
no way of proving this. Whatever the eaise.
there are certainly large numbers of people who
have problems with the sourd for one reavan
or another. Hence this project, which was re-
quested by readers.

{ normally find that sepurate grocessing of
stereo channels gives the best results. bur in this
case ! think Barry is probably right, and thay
controlling the two chiannels in unison wauld
Rive slightly bener results, mointaining correct
stereo balance. ;

Rebert Penfold

D.LY. ONLY
Drear EPE.

Could you help with your PIC Tuwrorial as
1 now seem to be a hit swek. 1 am having a
problem irying to understand some of the exer
cises. Cuuld you please send me the unswers
10 all the exercises so that | cun compare my
answers with them.

Roy Chaplin, viii the Net

Ir's ot often | refuse 1o help. but | om doing
50 on this one — sorry to disappoim you! It is
not in the interests. of those swdving the MIC
Tutorial that they should be given ansveers (o the
exercises. The exercises are not of the sine no-
ture as. Jor exumple. probiems in mathemiatical
text books, where aften there is only anl carreci
anuswer:

The intention of the exercises is 1o get readers
thinking for themselves about how to deal with
the programming siruugions presented. In many
instances there ure several ways in which pro-
grunuming soluiions can be achieved. There are
sufficiont discussions and examples within the
tirarials for readers to apply intelligence and
logivel thinking ahbowt how the programming
commands that are available con be used 10
creale @ progrom roudine that achieves the sug-
gested ohjective. After all. there are aol o lay of
‘comnands whose function vous have to learn.

Readers who are capable of applving con-
ceniration on a logicul probfem should nn
reaily find the exercises difficult. For me 10
provide answeers wonld nol really get prople

thinking for themselves. I a real-life simqarion,

Jou wort e plile 16 Leép on axking others faw
1o solve programming problens thol vouneed in
avercome.

In your hobby activities, for. exomple. it's vou
who have invented the desiyn for which you
wuani a PIC for other pracessor) o provide
control. If you keep asking.others 16 writd yeur
progroms. where's the pleasareé or semse af
achievement for §0u in having thought up the
idea? it will have ceased ta be your creatioa.

A mare severe situation will occur if You are
writlng.a program as part of your job require-
went. If programiners cannet provide program-
niing solutions. they will cease 1o be of value 1o
their emplovers — need I say more?

As o general tip with a progromming
problem. if vou cannol soive it immediately. jake
it step by siep. experimeniing of cach siep if
necessary, and jusi keep on antil You do soive it
It could be that the approach vou first thought
way the correct one may wrn ol to b bused on
a wrung assumption. Try vlternative wavs of
achieving the desired end result. Ir°'s the way |
learned 1o program — | assume it is logical to
think thay others invedved in programming have
a similar aititude.

Bt wi the end of the dov. it is worth recagnis-
ing that nor everyuie is capable of seeing the
world i programming terms. Al there s no
shame in heing such @ person. We all have our
talents. and there are muny things which some
people can do successfully ihas others cannet.
the latter having their own strang points unas:
suflable by the former.

However. if you Ielieve vou are logical
enpugh in xour thinking. yvou probahly ure
capable of programining - se keep ar it and
vou' M gei there!

Awmn | right in expeciing (o receive eritical ler:
Jors ax a resudt of Uris reply? fYes, [ krnow we at
EPE sel out 1o educate and encourage people in
electronics ~but how far is hand-holding jus-
tified or desiralle?) Yell at me if you wish?

'IEE REGULATIONS
Dear EPE, . .

| am afruid that Bob:-Mceftillan has not con-
sultesd his [EE Regulations recently (Readour Jon
“99). In the 16th Edition there are thres earthing
systems shown (TN-S, TT and TN-C-S) and it
states that the classification of the system will
depend upon the distribution systern and not
upon the customer’s instatldtion,

As a niired electriclan (my career covers
Coniracting, Installation and Maintenance a1 the
National Coal Bourd), | recommend that eaders
use maing testers w cheek their supply integrity
- I have used o commercial versions for many
years and found them uscful for quick checks.
and have ncver found them hazardous.

I.. G. Suttou!
Burion-on-Trent, Stails

The abave ix jast part of a much tengthier
letier from Mr Sutton. who also Lindly sen:
ilusirated extracts from the 1EE Regs from
wiich it is ghvious thal the situstfen is far more
complicated than the discussion has hitherte
revealed. It is o subject (as we have swid on
other occasions) that we skoll reurn o ip
greater depih.

WICKETLY CHUFFED
Dear EPE,

Thanks very much for making my lever Lever
aof the Month (Feb "99), 1 am vesy “chuffed™
and | get a prize! Ya hoo!

And best of British luck i the onc day
cricket. | might be an Aussic bt 1 stll think
Wasne and \Waush should be tossed om .
permanentiy.

! Carle Wilde,
Acuciz Ridge, Australia

In deference to our many prerseus recders
we agre officially impartial 10 international com-
Jlicts! (Carl Jaxed these commments to us on 7 Jan
99 in response (o v tefling him of his letier's
stgres. )
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Understanding Computers e

PhizzyB COMPUTERS

Part 5: Introducing the PhizzyBot:
The D.C. Motor Controller

ELCOME 1o the fifth instalment of oui really unique and

exciting elecironics und computing project. This series of
ariicles. as many of you are confirming, will be of interest 10
‘anyone who wants 10 know how computers perform their magic,
because il uses a unique mix of hardware amd software to explain
how computers work in.a fun and inleresiing way.

Clive “Max" Maxfield and Alvin Brown

We now enter the second phase afthe tale aboin our pliantas-
magorical litle rascal, getting ready to drive the world (or at leasi,
our buggy) buzzing with excitemem - yes, folks the PhizzvBol
robotic wheelic is fast approaching. You 100 can drive if. without
needing 10 know too much about electronics (although you do
-peed 10.know a bit abowt PCs).

00D grief — how ume flies! li seems

like only vesterday we were starling
this PhizzyB series. and now we’re poised
10 hit the ground running with a simpie
robot called the PhizzyBart.

In his PhizzyB constructional article
elsewhere in this issue. that wanton war-
rior of electronics, Alan Winstanley. des-
cribes how o construct 1 simple controller
device that will allow the PhizzyB 10
contro! two d.c..motors. These motors will,
in wm. provide the PhizzyB with the
ability 10 roam around the room. thereby
turning it into the PhizzyBoi: )

WHAT’'S IN STORE

For our part in ihis tutorial. we will
start 10 consider some simple programs lo
first 1est the molors and later to control
them more meaninglully. Please note that
although this ariicle concentrites on the
real PhizzyB. all of the programs des-
eribed herein can be run on the PhizzyB.
Simulator if you so desire.

Also note that this is where we sian 1o
use everything thar we've done thus far
{including 1he simple led. device from
Part 2. the subroutine coneepts we dis-
cussed in Punl 3. the intermupt rouline
concepts and the interrupt-doven switch
device trom Part 4. and so forth).

The new programs we create hére will
form the basis for next monih’s aricle. in
whichh Alun adds some collision detection
capability 10 the PhizzyBot in the form of
microswilches. while we will program the
PhizzyBol 10 trundle around the room,
tukina evasive sction whenever it bumps
inle anything. Later we'll be augmenting
the PhizzyB3ot with some optical sensors.
but all of that is in the future. For the
nonce. we'll concentrate on lesting and
controlling the motors.

From Alan’s article we know that we
will be using the leasi-significant (LS)
nibble {(four bits) of one of our external
oulpul pors o drive the molor controller
device (this leaves the most-significant
{MS) nibble free to control more molors or
other deviees in the future). The bits used
to conlrol the motors are shown in Table 1.

In this comtext. the terms ““Left™" and
"Right™" refer 10 your perspective if you

Table 1. The bits used to control the
motors.

LEFT RIGHT
OP1 OPO OP3 OP2
0 0 - 0 0o -
0 1 Reverse 0 1. Reverse
1 0 Forward 1 ‘0 Forward
1 1 — 1 1 -

were-10 shrink yourself down 103 height of
six inches (13cm) and position yoursell
atop of the PhizzyBot Jooking towards its
front end. If both motors are instrucied
to drive forwards. the entire PhizzyBol
will tundle forwards (Fig.la). and if
both motors are driven in reverse. the
PhizzyBot will go backwards (Fig. 1 b).

If the lefi-hand motor is driving forward
while the night-hand motor is driving in
reverse, tlien the PhizzyBot will rotate in.a
clockwise direction (Fig.lc). Similurly, if
the right-hand motor is driving forward
while the lefi-hand motor is driving in
reverse. then the PhizzyBot will rolate in
an anticlockwise direction (Fig. 1d).

Almost last, i the left-hand motor
drives forward and the right hand motor is
turned off, the PhizzyBot will tum to the
right (Fig.le). Similuzly. if the right-hand
motor drives forward and the lef(-hand
motor is wmed off. the PhizzyBot will
wrn to the left (Fig.10).

SKELETON PROGRAM

OK, what we're going to do is 10 ¢reate
a skeleton (framework) program, which
we'll develop as we go along. Invoke your
PhizzyB Simulator, aciivate the assembler,
amd enter the program shown in Listing 1.

As we see from the Constunt Decla-
rulions section at the beginning of the
prograni. we're dssuming that the inter-
rupt-driven swich device we credted in
Part 4 is connected 1o the inpul port at
address 87012, Simitarly. we're assuming
that the 8-bit led. burgraph display we
created in Pant 2 is connected to the outpul
port at address SFO3i. while our new
molor controller board wifl be connected
10 the output port a1 address SFO32. (We'll
ignore the DELCONST constant declara-
tion for the moment).

The test of this skeleton program es-
sentially consists of comments. plusa few
temporary locations and data values at the
end that we'll be using in the not-so-dis-
ant future.

EXPERIMENT T

‘Testing the motors

Before you do anything else. save your
skeleton program as ddexpl.asin. Now
insert the following GETCOMM (get
command) interrupt service routine be-
tween the “start and end of interrupt
service routine’” comments:

_(a) Go ~ (Go {c) Spin (d) Spin.
Ecrwards ‘Backwaids Clockwiss Antictogkwise
i r 'S
| o3 o £
e [ 1
} {J Foo |l it e i) H
— —_—
Lok = Tormrd L=% = Pevesne Lt =Foeard Led = Faverss |
M= Forwird Focrt = Remrma fogt= Rewrie Fgtt = Ferama |
— o
{=) Turn 10 Jum
‘Raght =4 Ry, Lol
| K & -
it l } I’l |
l (ST = oy L= Swp [
At = Sxp Ry = Forasd =

Fig.1. Using the motors fo contro! the PhizzyBot's direction.

Evervday Practical EleciioiiiesiETE, March 1999

177



SWITCHES: .EQU $F012
MGRAPH: - EQU $F030
TGRAPH: - EQU $§F031
MCONTROL: .EQU §ro3z
DELCONST: .Egu 20

ORG $4000
BLDSE §4°rFF
##8% End of Main P:rog

##8 sStart of Subroutines
‘##§ End of Subroutines

| #8# Start of Temp Lgcation®.and Dats Values

| CNTFLAG: .BYTE
TVALUE:  .BYTE
COMMAND:

<END

Listing 1

#8988 Start of Constant Declarations

88# End of Constant Peclarations

#E# Start of Main Program Initialization

ram Initialization |

##8 Start of Main Program EBody
| #64 =nd of Main Program Body

#88 Start of Tnterrupt Service Routinés
#4848 End of Interrupt Service Routdrnes

.BYTE $OA, $05, 502, 508, $06, $09, $00, S00
| #88 End of Temp Locations and End of Program

# Switch input device

# Moter bargraph display
§ Timer bargraph display
§ Motoer controller board
# Delay constant value }

# Set pregram origin I
# Load atack pointer

# Tlag {O0=stop count}
# Main timer temp value

GETCOMM: LDA [SWITCHES]
XOR SFF
RTI

The first thing GETCOMM does is to
read a value from the inpui pont connecred
1o the swilches. From Part 4. we kunow
that a closed switch (whichever one we've
pressed) will present a logic 0 value to the
port. while any open swiichies will present
logic | values. Bui this is the opposite way
round o the way we wish 1o see this data,
5o we next use an XOR SFF insiniction 10
invert all of the Os in the accumulator o
Is. and vice versa.

Finatly, we execute an RTI {return from
inerrupt)  instrugiion, which exiis this
routine and retums us fo the main body of
the program (with the value we read from
the swiiches safely squirreled away in the
accumulator).

Now insert the following staternents be-
tween the “*start and end of main program
body '* commenis:

BLDIV GETCOMN{

~ SETIM

MAINLOOP: HALT
STA [MGRAPH]
STA [MCONTROL]
JMP [MAINLOOP]

The first of these instruciions loads the
intermupt vector with the starz address of
our GETCOMM interrupt service routine.
This is followed by a SETIM (set interrupt
mask) instruction. which instrucis the CPPU
10 respond to future intérrupts. (Interrupts.
interrupt service soutines, and the interrupi
mask were introduced in Part 4.)

Next we use a HALT instruction. which
will cause the CPU 1o stap everything and
wait for an interrupt {or a reset) to occur.
When an interrupt does occur. the CPU
will jump to the GETCONIM routine;
read o value from the swirches, and rewum
io the main body of the progran.

As soon as we do reiumn, we store the
value in the accumulator to the 8-bit Led:
bargraph display a1 address SF030. and
also to the motor controfler connected to
the output port at address SFO32. then:we
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EXPERIMENT 2
More sophistication

The previous experiment served 1o
prove that we can control the motors at a
rudimentary level, bui we really need 1o be
a little more sophisticated. What we would
like to do is to assign particular tasks 1o the
different switches gs shown in Table 2

FFor example, from Table 2 vou will see
that we wanl switch 54 io correspond to
the command **Spin Clockwise™. In order
10 do this. we nedd the lefi-hand motor 10
drive forwards (OP1 = 1 and OP0 = 0)
and the right-hand motor 1o drive back-
wirds (OPY = Qand OP2 = 1).

The hexadecimal digits associated with
each of these commands are also shown in
Table 2. If you now cas! your atiention to
the data values associated with the label
COMNDMIAND at the end of our program,
you'll see that these values correspond 10
those shown in Table 2 (Ah Ha! Much like
my mother’s custard . . . the plot thickens).

Save your modified program under the
new name of ddexplausm. and then
modify the GETCOMNDMI routine so that it

P [GCLOOP]
GCRETURN: LDA
ATI

d==

[

Listing 2

== Start of "Get Com=and™ Routine
GETCOMM: 3LD¥  $0000
LDA [SWETCHES]
: XOR  SF?¥
GCLOOP: RORC
Jc CCRETURN]
INCY

COMMAND, X

nd of "Get Command" Routinme

f Load index register = 0
# Read value on switches

# Invert 0s to Is erc.

3 Rotate right 1 bit

g Jump if carry flag = 1

# Else increment ¥ rag

# Jump back and repeat

§ Get command byte -

# it routine

jump back 1o the beginning of MAIN.
LOOP and wait for a new inierrupt 1o
ogeur.

Assemble this program. download the
resulting ddexpl.ram file 10 the PhizzvB,
and se! the program running. Now click
switch S0 on the interrupt-driven swiich
device and observe the bit 0 le.d. on the
SIF030 bargraph display light up. Also ob-
serve that the lefi-hand motor stans 1o wm
in its “‘reverse’” direction. {Refer back 10
Table 1 at this time 10 remind vourself
how the output bits relate 10 the motors.)

Now click swiich S1 and observe bit 1
on the bargruph display light up and the
lefi-hand motor start wming in its “*for-
ward™" direction. Next ¢lick switch S2 and
observe bit 2 on the bargraph light up and
the right-hand motor start tuming in ils
“reverse’” direction. Now click switch 83
and observe bit 3 on the bargraph light up
and the right-hand motor start tuming in its
**forward'” direction.

Finally. click uny of the switches S4
through 57 1o stop both moters. Then
reset the PhizzyB and proceed to the néxt
experiment.

now looks like the one shown in Listing 2.
As vou see. our new GETCOMM routine
is g linle more sophisticated than our ear-
lier version. First we use a BLDX instruc-
tion 1o load the index register with Q. Then
we use an LDA to read a value from the
switches and an XOR 10 invent tha value
iinto ihe form we prefer.

Now we enter a loop saring -
GCLOOP. in which we rotate the
accumulator one bit 10 the right, which
causes the bit that “*falls off the end’” 10 be
copied ino the Carry flag. If we sec a |
in the Camry tlig we jump o the
GCRETURN label. otherwise we incre-
ment the index register and jump back 10
GCLOOP.

Thus, whén -we actually reach the
GCRETURN label. the value in the index
regisier carresponds to the number of the
switch that we pressed (that is. for switch
S0 the index register contains 0, for switéh
S| the index register contains 1. and so
forth).

The cunning part of all this occurs at
GCRETURN, in which we use an LDA to
load the accumulalor using the indexed

Table 2: Associating commands with the switches.

Swilch Action

Go lorward

CGo backwards
Tum right

Turn left

Spin clockwisg
Spin an-Clockwise
Stap
Stop

N U1 B QR — O

Cutput Bits Hex
OR3 OP2 OP1 OPD Value
1 0 1 0 A
[i] 1 0 1 5
0 o 1 0 2
Bl 0 0 0 8
BF =i - e d (6
1 0 0 1 9
0 1] 0 0 0
0 0 0 0 0
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Listing 3

#== Stdrt of "Main Timer" Routine
TIMER: STA {TVALUE]

sTA  {CHTFLAG)
TLOOFA: J5R {ONSTENTH]

LDA  [CNTFLAG)

Jz { TRETURM}

LDA  {TVALUE]

DECA

STA  [TVALUE]

5TA [TGRAFH]
3 N2 [TLOOBA]
TRETURN: RTS

8== End 'of "Main Timer™ Routine

l He== gtarr of "1/10 Second Sub-Timer™ Routine
| CMETENTH: LDA  DELCONST # Lcad count value |
QTLOOPA: DECA ¥ Decrement it
Juz [OTLOGEA] # Loop zgain if =0
I OTRETURN: RIS # Exit subroutine
#f== End oi "1/10 Second Sub-Timer™ Rcoutine
1

Store original cbunt l
S=t flsy to non-zero
Cal) 1/10 Ssc loop
Lozd flag

Jurmp if flag=0

icad count valus
Decrement it

Store it

Store it to LEDs
Locp again if !'=0
‘Exit subroutine

s draEnE A WA W M Ak 3

addressing mode. That is, the staiement
LDA [COMMAND.X| instructs the CPU
10 “load the accumulator with the data in
the location whose address is given by
adding the nddress of the label COM-
MAND with the contents of the index
register’”. (Phew!)

Remember that the PhizzyB’s address-
tng modes are discussed in Appendix A
of The Official Beboputer Microprocessof
Databook (and also that this Appendix is
provided free with your PhizzyB Simulator
—see the simulator’s online help for more
details).

The end tesult ‘is that if vou cliek
switch SO, this instruction will load the
accumutator with the data value S0A
(stored at the address of COMMAND +
index register = 0). 1f yon click switch
S1. we’ll load the accumulator with the
datz value $05 (stored at the address of
COMMIAND + index register = 1}. and
50 torth. ;

Assemble this program, downioad the
resulting ddexp2.ram file 1o the PhizzyB.
and set the program running. Now click
switch SO on the interrupt-driven switch
device and observe bits 3 and 1 on the
SF030 bargraph display light up. Also ob-
serve that both the left and right mowors
start 1o go in their forward direction.

Refer back 1o Table 2 10 remind
vourself how the switches relate to the
differemt commands, then experiment by
pressing  swilches SO through S3 10
confirm that evervihing warks as ex-
pected.

Finally. -cliek switch S6 or §7 to stop
botl: moters. then reset the Phizzy B and
proceed to the next experiment.

EXPERIMENT 3
Creating a timing routline

One thing we're going 10 requiré in the
future is the ability to perform aetions for
specific amounts of time. For example.
“*¢o forward for 5 seconds. tum righe
pause for 3.5 seconds. go forward for 2
seconds™ ", and so forth. )

Before we leap o action, it will be
advantageous 10 our future selves if we
spend a lutle time thinking about the
“‘usage model’” for this routine (that is
how are we going to cali i from oller
‘pasts of the program).

For example, i: would be a paln if we
created u uiming loop that had to be
executed some weird number of tlimes,
such as 214 e¢ycles round the loop
equals one second’’, In this case. when

ever we wanied a specific delay. we'd
have to whip out a pencil and start
performing caleulaiions (e.g. a delay of
2.5 seconds = 2.3%2i4 = 335 cydles
...arrggah).

A moure preferable solution for our
purposes would be 10 be able 10 in-
struct the routine 10 delay for a specific
number of 1/i0hs of a second. With
this in mind. save your previous program
as ddexpl.asmy and then cnter the 1wo
subroutines shown in Listing 3 between
the “*start and ¢nd of subroutines™* com-
MEMs.

First let’s consider the ONETENTH
subroutine, which is the one we're going
10 use to create a delay of 1/10th of a
second. We commence this subrouline
by loading the accumulator with the
value represented by the constant label
DELCONST (delay consiant), whichi we
originally declared in the Delay Constants
seéction ut the beginning of the program.

Next we stan a loop in which we decre-
ment the value in the accumulator and then
test i1 with a JNZ (jump if not zero)
instruction. This means thast we keep on
looping around until the accurtlator con-
tains zero. at which point we exit fiom
the subroutine. So all we have 10 do is
io assign an appropriate value to DEL-
CONST. such that this routine does indeed
take 1/10th of a second to count the ac-
cumulator down to zero.

Now tum your attention 1o the main
TIMER subroutine. whose delay value
(specified as an mteger number of 1/10ths
of a second) is already present in the
accumulator when we call the routine
{we'll see how this happens in a moment).

The firsi thing we do when we enter this
routine is 10 save the value in the
accumulator to our temporary location
TVALUE (which we reserved at the end
of the program). Next we store the same
vilue to the CNTFLAG location, on the
basis that we're going to use any non-zero
vilue in this location to indicate that the
count should proceed.

Now we enter a loop that commences
at label TLOOPA. and the first thing
we do is to call our ONETENTH sub-
routine (this is an example of “nesied
subroutines™’, in which one routine calls
another).

As soon as we relurmn  from
ONETENTH. we foud the accumulaios
with the value in CNTFLAG. If the value
of this flag has been mysteriously set to
zero we will exit the TIMER routine.
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otherwise the count will ‘coniinue. Neki
month we will investigate how we can use
an interrupt to modify the CUNTFLAG
value and terminate the count. The reasan
we've included this test here s that adding
insiructions at a later date will modify (i.c.
mess up) any delays generaied by our
routines.

Next we re-load”the count value from
our TVALUE lemporary location, decre-
ment i1, store it away again, and also siore
it toa TGRAPH. which is the address of the
output port driving the external 8-bit Le.d.
display. Thus, this display will be updated
with 8 new value every 1/10th of a second.

Next we test the count value 1o see if
it is zero. If so we’ll exit this routing
and return to the main program, otherwise
we'll jumip back to the beginning of the
loop at TLOOPA and do the wholea thing
aguin.

Now we need 1o creale a very simple
interrupt service soutine. Scroll through
the program to the ~start of interrupt serv-
ice routines’’ comment and.inser the fol-
lowing statement:

WAITIRQ: RTI

As we said. this really is & wvery simple
routine. In fact all it does {when it's
called) is 10 rewrn, but that’s enough for
our purposes as we'll see.

Last but not least, we need to modify
the instructions between the *“start and end
of main program bodv™® comments such
that they nipw read as fdliows:

BLDIV WAITIRQ
~ SETIM
MAINLOQP: HALT

LDA 250

JSR [TIMER]

JMP [MAINLOOP}

_ This is very similar to what we did
before. In this case. the BLDIV instruction
loads the imerrupt vector with the stan
address of our new WAITIRQ imtestept
service rowtine. This is followed by 2
SETIM (set interrupt mash) instruction,
which instructs the CPL 1o responrd 1o
future interrupls.

Next we use a HALT instruction. which
will cause the CPU 1o stop everything and
wail for an interrupt {or a resel) 10 oc-
cur. When an inerrupt does occur. the
CPU will jump 10 the WAITIRQ routine.
which, as we _just discussed. does nothing
cxcepl retuim.

As soon as we do retum, we load the
accumulator with a value of 230 (which
we understand to mean 230 X I/lGth of a
second = 25 seconds). Then we call our
timer routine which we hope will coumt
down the approprinte delay. then we jump
buck 10 the beginning of MAINLOOP and
wait for a new interrupt 16 occur.

TIMER CALIBRATING

Assemble this program to generaie the
corresponding ddexpl.ram file, download
the program to the PhizzyB, and set i
running.

Now pluce your wristwaich on the table
next 1o vour PhizzyB, wait for the second
hand to reach the w0p. and click the Phiz-
zyB's IRQ (interrupt request) bution. Ob-
serve that the 8-bit Le.d. bargraph disptay
connecied to the output port at address
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SFO31 stans to count down from binary
11111010 1o Q000G000 {from 230 10 0 in
decimal). Note the elapsed time in seconds
as soon as all of the led.s are exiin-
guished.

Press the IRQ bution aguin to re-time
the delay, Repem this severul times and
average the delay values o try 10 compen-
sate for human error. This average should
lurn oul to be approximately 38 scconds.
which 1 a bit longer than the 23 seconds
we require.

Reset the PhizzyB. retum 10 the as-
sembler and screll 1o the DELCONST
label at the top of the program. and modify
the value ussigned 10 this label 10 5.
Re-assemble the program and re-run the
above lests. Fhis rime the resuliing average
delay should be around 15 seconds, which
is somewhai shoner than the 25 seconds
we're loaking for.

Experiment with different DELCONST
values until you find the onc that gives
you a total delay as close o 235 seconds
as possible (a DELCONST value of 12
should be as close as makes no difference
—dang. perhaps we should have mentioned
that before, but then vou wouldn't have
had so much fun).

Once you've finished calibrting the
timer. reset the PhizzyB and proceed 1o the
final experiment.

EXPERIMENT 4
Honing vour motor skills

Now we're really humming along. be-
cupse we've already got everything we
need 1o proceed (no more routines (o
create). In fact all we've got to do is 10
“‘glue’” our existing routines together in a

#58% Start of Main Frogram Body
BLDIV GETCOMM,
METNLLOP:  SETIM
BALT
CLRIM
STA  [MGRATH]
STA [MEOMTROL]
fRILY 56
ISR [TIMER]
LDa 506
STA  [MGRARH)
STA  [MCONTROL}
JvE {MATNLODP)
&3 End of Matn Program Body

Listing 4

Load interrupt vaetor
Enable interrupts

Wait for an imterrupt
Disable imterrupts

Store zommand to LEDS
Storz o motor controller
Load ACC wirle 5 secs

Call timer routine

Load ACC wich O

Store "moiors off"™ ro LEDS
Storze o moter controller
Wait for =z new command

BTN T AN D AT B| AL N I Ay T

slightly diffcrent way. So save your pro-
gram as ddexpd.asm and then modify the
main body of 1he program as shown in
Listing 4.

As we said, we've seen all of this before
in ane way or another. so perhaps the best
thing 1o do is 1o i the program and see
what happens. Assemble the new program
10 generale the corresponding ddexpd.ram
file. downloud this program 1o the Phiz-
zvB. and sel it running.

Now click switch SO and observe that
the 8-bit le.d. at oulpur port $FD30 dis-
plays a value of 00001010 and both of the
motors start up in their ““forward ™" direc-
tion (just like they did in Experrmemt 2).
Also observe that the $-bit led. a1 out-
put port SFO31 staris 10 count down from
00110010 1o 0OM000 (from 30 10 0 in
decimal), which equates 10 a five second
delay. As soon as the timer counts down to
Zero, our new “‘main body™” wms both of
the motors off.

Similarly, clicking any of the switchis
‘50 10 S5 will result in the appropriate
‘motars (us specified in Table 2) rumning

for five seconds before stopping. Pretty
«ool eh? Next month we'll extend these
routings 1o provide the PhizzvBot with
some rudimentary intelligence. bui feel
frec 10 experiment on your own until then.

k-3

FURTHER
EXPERIMENTS

On the off-chance that you're desperate
for something 10 ‘do, you could iy ex-
changing the addresses associated with the
MGRAPH and TGRAPH labels {(such
that the timer is now displaved on the
Le.d.s as address SFO30 while the swate of
the motors is displayed on the leds as
address SF031).

Next. unplug the l.e.d. device from the
outpun port &t address' SFO31. replace it
with the liguid crystal display (l.c.d.) mod-
ule from Part 3. and modify the program
$o0 as lo display appropriate messages on
the lLed.. along the lines of ~Tuming
Left”". “Gaing Forward™". and suchlike.
{This should keep you busy uniil we meet
dgain in Part 6.)

1 = The Resulis

PhizzyB COMPETITION

AND THE
WAS ... ?

Consider the simple prozram shown in
Listing 1. As we see, this program just
loops around reading values from the 8-bit
switch (connected 1o the input port at ad-
dress SFOI0) and writing these values di-
recily to the 8-bit Le.d. (connected 10 the
output port ! address SFO30).

Using the table provided in Appendix A
of The Official Bebopurer Microprocessor
Databook, we can determine that this
program uses nine byles of the [Phiz-
zyB's memory (note that this Appendix is
provided with the PhizzyB Simulator —
check the simulator’s online help for more
derails). ‘ ;

Remember that a swiich = down = off
= lowgic ), while a switch = up = on
= logic 1. Also an unlit Led. = ofl =
logic 0. while a lit led. = on = logic.
I. Thus, using this progrum. a patiern of
00110101 on the swilches will, not surpris-
ingly. result in a pauem of 00110101 on
the le.d.s.

As you may recall. the competition des-
cribed-in PhizzyB Pant 3 wiorial (EPE Jan
'99) required you 1o perform a very similar
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QUESTION

Listing. 1
| INPORT: .EQU $F010 # Canstant label = 0 bytes
QUTPORT: ~EQU $F030 # Constant label = 0 bytes
g
-ORG $4000 & Define start ®f prog = O bytes
1LOOoE: LDA [INPORT] # Lead ACC = 3 bytes
STA [OUTPORT] # Store ACC = 3 bytes
{ JMP [LOGP] # Jump back and laop = 3 bytes
# = R
! . END # End progq, Total = 9 bytes
| ol = o ' =
task 1o thwt performed by the program 3
shown in Listing 1. However, for the pur- 'QIRST'PASS
poses of the competition, we requesied th ~~ SOLUTION

‘you “flip” the value from the swilches,
such: that the state of the miost-significant
(MS) left-most switch is displuyved on the
teast-significant (LS) right-mosi Led.. and
vice versa. and so forth for the ather bits.
For example, a panern of 0311G101 on
liie switches should result in a pattern of
10101 100 on'the Le.d.s.

Furthermore, the judging criterion for
this compstition was that your program
should use the smallest possible number of
bytes inthe PhizzyB's memory.

Before we look at the winning entry; it
will be advaniageous 1o peruse and ponder
some aliernative solutions created by the
authors 10 see how one might sel about
tackling o problem such as this.

In this particular case, the core strategy
appeared 1o be relatively obvious. We
Know that using a SHL (shift left) instruc:
iion to shift the contemts of the ac-
cumulaior one bit 10 the left will cause the
MS bit (the bit that “*falls off the end™") 10
be copied inio the carry flag. Similarly, we
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Table 1.

Criginal value Flipped value
G 76045 dVEN2 T R0 G ETAEER 4 aliPi
X 0011010 1 X X XX XX X XX Sitvation after reading switches
0<~0110101 X 0 XXXXZXX XX Shitoriginal value 1 bit left
0 0110101 X 0->0XXXZXXXX Rolate new value 1 bit nght
0<-110101X X 0 0XXXZXX XX GShiitonginal value 1 bDit leit
D 11010 1X X 0-500XXXXXX Rotate new value 1 bit right
1<«<10101XXX 1 00 X X X X XX Shiftoriginal value 1 bit leht
1 1010 1XX X 1->10 0 X X X XX Rotate new value 1 bitright
ate. elc
Listing 2 ;
INPORT: .EQU $FO10 & Constant label = 0 bytes n
OUTPORT: .EQU $F030 # Constant label = .0 bytes ‘
#
JORG  $4000 # Define start of prog = 0 bytes
OLGOP: BLDX 8 § Load index register = 3 bytes
LDA  [INPORT] # Load ACC = 3 bytes
STA fOLDVAL) # Store ACC to temp = 3 bytes
ILCOPS, LDA  [OLDVAL] & Reload OLDVAL = 3 bytes
SHL # Shift ACC left i bit = 1 byte
STA [OLDVAL} # Store ACC in OLDVAL = 3 bytes
LDA [NEWVAL) # Load ACC with NEWVAL = 3 bytes
| RORC # Rotate ACC right = 1 bytes
STA [HEWVAL] # Store ACC on NEWVAL = 3 bytes
DECX # Decrement index reg = 1 byte
JNZ [ILCOF] # If£ '0 jump to ILOOP = 3 bytes
STA [OUTPORT) # Else ACC -> LEDs = 3 bytes
JMP  [OLOOP} # Do it all again = 3 bytes
#
l OLDVAL: .BYTE # Temp location = 1 byte {data)
| NEWVAL: .BYTE # Temp location = 1 byte {data)
8 ALY SECP L STIS
END ] Tocal = 35 bytes

l " End prog,

know that using an RORC (rotate right
through carry) instruction 1o rotate the
accumulator one bit 1o the right will copy
the contents of ihe carry-flag into the MS
bit of the accumulator.

This means that if we loop around shift-
ing the original value to the left and rotai-
ing the new value to the right. we'll end
up ““flipping’” the old value into the new
value. For example. consider the sequence
shown in Table | (C = carmy flag. X =
don’t know/care).

OF course there are many other ways in
which we could achieve the same resuh,
but this technique seems 1o offer one of the
morc efficient solutions. so let's considera
first-puss implementation of this approach
as shown in Listing 2.

Al the beginning of the program
(OLOCOP = -‘outer loop™) we use a
BLDX (big load index register) instruction
1o load the index register with the number
of times we inlend to go around the
LL.OOP (inner loop). Next we load a value
from the switches and store it (0 a
temporary location called OLDVAL.

Now we enter our inner loop. in which
we shift the old value 1o the left and rotaé
the new value 1o the right. We do this eighr
times using the index register as a counter
and decremeniing the index register cach
time we go around the loop. As soon as the
index register contains zero we know that
we've finished. so we store the new value
1o the 8-bit Le.d.s and jump back to the:
beginning of the program to read a new
value from the swiiches and start all over
again,

As we see, our first-pass solulion re-
quires 35 bytes. Hmmm, can we do any
better than this?

USING THE STACK

As we know. the task is to create a solu=
tion that uses the smallest number ol byvtes.
One point to remember is that loads and
stores using the absolute addressing mode
each require three byies. This can be quite
expensiveas a pereentage of the 101l pro-
gram, so il's worth trving to cut down on
these instructions as much as possible. For
example. consider the program shown in
Listing 3 (the differences 1o our previous
attempt are highlighted in bold).

In this case we've decided to make use
of the stack. becanse we cian use PUSHA

POPA (pop accumulator from the stack)
instructions to store values on and retrieve
valges from the stack. and these instruc-
tions each only require a single byte.

Thus, we can discard our OLDVAL
temporary location, which saves us one
byte. Unfortunately. we neced 10 add a
BLDSP (big load stack pointer) insiruc-
tion. which costs us three bytes. However.
once we've done this we can replace two
STA (siore accumulator) insiructions (2 X
3 = 6 byies) with two PUSHA instruc-
tions (2 X 1 = 2 byles), which saves
us four byles. Also, we can replice an
L.DA (load accumulator) instruetion (three
bytes) with a POPA inswruction {one byte).
which saves us a further two bytes.

So the end result is that we have o add
three dytes (from the BE.DSP). but we save
seven byies from our finagling with the
oiher instructions, which provides us with a
total saving of Tour bytes. resulting in a
program that is only 31 byies long. Preity
‘good so far. but cin anyone do beiter?

AND THE WINNER IS . . .

~ 'The wintning solution was prescnied by
Don McBrien who hails from lrelund. As
you'll see. Don quickly spotied the
Shifi-Lefi-Rotate-Right’”  swrawegy  for
solving this problem (although he used
a ‘"Rotate-Left-Rotate-Right™  variation).
‘However, Don enhanced his solution with
a rather cunning technique, which involves
a simple example of self-modifying code
(the concept of self-modifying code is
introduced in our book Bebop BYTES
Back — An Unconventional Guide 10
Computers).

Refore we look at Don’s solution, con-
sider what you would expect the following
snippet of code to do:

GROK: LDA % 0000000
STA [OUTPORT)

You probably wouldn’t be anazed to
discover that running this program seg-
ment would cause a binary value of
00000000 to be written to the oulput. port.
But new consider the following:

LDA %1111111]

~ STA[GROK +1]
GROK: LDa % 00000000

(push accumulator onmo the stack) and STA [OUTPORT]
Listing 3
INPORT: .EQU  $FO010 4 Constant label = bytes
OUTPORT: .EQU  $F030 # Constant label = 0 bytes
#
.ORG  $4000 # Define start of prog = 0 bytes
BLDSP $4FFF # Load stack pointer = 3 bytes
OLOOP: BLDX 8 # Load index register = 3 bytes
| LDA  [INPORT]” * # Load ACC = 3 bytes
‘ PUSHA #§ Store ACC to stack = 1 byte
ILOOP: POPA 4§ Get ACC from stack = 1 byte
SHL § Shift ACC left 1 bit = 1 byte
PUSHA & Store ACC to stack = 1 byte
l LDA  [HMEWVAL]  # Load ACC with NEWVAL = 3 bytes
RORC 3 § Rotate ACC right = 1 bytes
STA [REWVAL) 4 Stcre ACC on NEWVAL = 3 bytes |
DECX # Decrement index reg = 1 byte
JNZ  {ILoO0R) § 1 10 jump to ILOOP = 3 bytes
STA [OUTEORT] # Else ACC -> LEDs = 3 bytes
JME {OLOQP] 4 Do it all again = 3 bytes
g 2w
NEWVAL: -BYTE 4 Temp locatiop = 1 byte (dirtal
g _______ ———
.END # End prog, Total = 31 bytes

Tvervdiay Practical ElectroniestET], March 1999



= ‘ Table 3
Listing 4 Daja bytes Even parity Odd parity
éﬁ;gg‘:;;_ ggu $FO10 A Constant label = 0 bytes %%%%%%%2 : S
: EQU SFO30 4 Constant label 0 bytes 00110011 0 3
#
ORG 54000 # Set start of prog = 0 bytes ??.}:?_}:é }i g
INIT: SLDY. 8 # Set INDEX to B = 3 bytes 11111111 a 1
LDA [INPORT] # Get input = 3 bytes :
STA  [Loor+i] # Store input = 3 bytes
8 2 e -
LoOP' oA $00 § Load FORMARD in ACC = 2 bytes an, Q¥R (pastey) hibedn e Sppended i
ROLC # Shift MS bit to C = 1 byte Segtsnitigiopeofigaten,
STA (LOOP+1) e T = 3 bytes ~The ldea.is that lhv.: transmitier counts af]
I ILDA 500 " 3 Lond REVERSE to ACC = 2 bytes of the Is in the original byte. and uses
[ RORC B Shift C te LS-Dit = 1 byte this number to determine the value of the
STA  [LOOP+7} f ... and store it = 3 bytes ninth bit. Tn the case of an *"Even Parity™
| = B scheme; the ninth (parity) bit would be set
FINISH:  DECY # Decrement INDEX = 1 byte 40 4s 10 mamiain 4n even number of
! JNZ  [LOOP] # Loop if not zero = 3 bytes is. Aliernatively. when using an —Odd
| STA [OUTPORT] # Wrice REVERSE out = 3 bytes ‘Parity”” approach, the ninth (paity) bit
IME {THIT] # Jump back to start = 2 bytes would be sel s0 as (0 mainlain an odd
| ‘ 4 B et S number of 1s. For example, consider tfie
| JEND 4 End prog, Total = 31 bytes daa byies and their resuliing parity bis
| . N N 1 shown in Table 3.
In this case, the value written w the | i
oulpul port would actually be 11111111, | Listing 5 : [
The reason for this is quite simple. but it | ., ;
does require a linle *“lateral thinking™* to INPORT: .EQU  $FO010 # Constant label 0 bytes
get the hang of it. Note the fabel GROK. OUTPORT: .EQU  '$F030 : Constant label = 0 bytes
The address the assembler associates with | . ;
GROK is the address of the 1.DA opcode, | SORS, FRO0K i Dot st re oy £ 8 DY byt
so GROK + 1 will be the address of the y BLDSE“SARRE; IO EeEGhvEanter B0 2 bYES
s , Ptk . e OLODP: BLDX C f# Load index ragister = 3 bytes
operund {data) byite associared with this | LDA  [INPORT]  # Load ACC = 3 bytes
opcode. s o | PUSHA ‘# Store ACC to stack = 1 byte
When we lirst assémble .!hIS program, TLOGR: PODA # Get ACC from stack == 1 byte
the assembler wiil cause a hinary value of [ : SHL 4 shift ACC left 1 bit'= 1 byte
O00000M) 10 be lowded into the memory PUSHA # Store ACC to stack = 1 byte
focation at address GROK + 1, However, | sEwvaL: A $00 8 Load ACC with NEWVAL = 2 bytes
when we actually run the program. the first ' RORC # Rotate ACC right ‘= 1 bytes
STA instruction will overwrite the con- STA [NERVAL+1] # Store ACC in NEWVAL = 3 bytes
tents of location GROK +1 with a value DECZ § Decrement index rsg = 1 byte
of 11111111, The second LDA will sub- | Nz [iLooF) 4 If 10 julp to ILOOP = 3 bytes
sequently load this 11111711 value into STA  [OUTPORT] # Else ACC -> LEDs = 3 bytes |
the accumulator, and the second STA will | JMP [oLcoP] # Do it-all agsin = 3 bytes
store this value to the output pon. # T e
Now consider Don's solution as shown I .END # End program Total = 29 bytes
inn Listing 4 (the lines highlighted in bold = ‘

are the ones in which Don uses his sell-
moditying code).

As we see. this program has no sub-
routings. no temporary data locations. and
no stack. In fact this really is a rather
cunning approach. First. Don saves a byte
tor each temporary locatien he doesn’t use.
But more imporanily. the L.DA instruction
al the label LOOP (and the next 1.DA
three instructions lower down) can now
use the immediate addressing mode (iwo
byles) as opposed 1o the absolule address-
ing mode {three bytes).

The end resull is that Don’s self
modifying solution requiires anly 31 bytes.
which equals the authors’ best attempis
above.

All credit - plus a year's free subscrip-
tion 10 the printed edilion of EPE — goes.10
Don for a very interesting solution.

CLEVER DICK!

But vou could flav us with wet noodies
if you think that we're moing 1o let
“Clever Dick™ Don beat us (or at least
‘match us) on his first attempt!

So let’s consider what happens il we
apply Don’s self-madifving code concept
1o our lust solulien from Listing 3. First
of all we can lose our NEWVAL tem-
porary location. which saves us one byte.
Next we can replace our LDA INEWVAL]
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(absolute addressing mode) instniction with
an LDA SO0 (immediate addressing mode)
version. which saves us a second byte. This
modificd program is shown in Listing 3 {the
madifications are hightighted in bold).

Thus, the authors’ final version of this
progrant requires only 29 bytes. “Ha! Take
that Red (Don) Baron!™". And of course this
is absolutely the smullest solution to this
prohiem that anyone could ever achieve in
the known utiverse . . ..unless vou can ofter
a beuer solution . . .

A PIC device can do it in six bvies! Fd.

COMPETITION 2

When one conveys digiial data from one
portion of an electrodnic svstem to dnother or
from one system to another. noise or vther
“alitches™ may occasionally flip a bit frony
a01oa 1 or vice versa.

For example, suppose thil we were W
transmit @ byte of information comaining
ihe value 00110111 from one compuier Lo
another, but that something occurred to flip
the least-significant {L.S) bit froma 1l o a
0. such that the receiving compuier was
presented with the value 00110110.

This could obviously cause problems,
so we nced some way to detect (and
ideally correct) errors in our data. One of
the simplest forms of emor detecting
codes is that of parity. For example.

The trusmilling unit iransmits each
byte alone with its associated parity bit.
‘The receiving unit genenstes ils own parity
bit for cach byte and compares this o the
transtrited parity bit. 1f the two parity bits
differ. the receiver knows that an error has
occurred and can respond appropriately
{for example. it could request that this byic
be re-iransmitied).

Competition 2 is to writc a program
that loops around reading a value from
the 8-bit swilch device (connected 10 the
input port al address SIFQ10). generting
the odd-parity bit assogiated with this
value, and displaving this parity bit using
the LS bit of the 8-bit Led. display
{connecied 1o the outpui port ai address
SFO30).

The judgement eriteria for this competi-
tion is that the program should read the
value from the swiiches and write the
resulting parity bit o the led. display
using the least number of PhizzyB clock
cycles (a table of PhizzyB instructions
versus ¢lock eycles s provided in the EPE
Oniine Library st www.epemag.com).

E-muil submissions 1o
editor@epemag.cont. The winner will
receive a year's free subscription 1o the
printed edition of EPE. The closing date is
whencver we decide 10 “*close the doors*
and the decision of the judges is final!
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Understanding Computers
COMPUTERS

Construction - The PhizzyB

ot

——

Alan Winstanley

Polling and interrupts set us on course for our
super wheelie — the phabulous PhizzyBot!

HIS month's practical constiuctional

article describes the assembly and

operation of a simple motorized
huggay which can be guided and controlled
by a suitably programmed PhizzyB. After
several seconds of scarching for a moniker
which could be attached to Max and
Alvin’s latest creation, the name PhizzyBor
was contrived. and unfortunately it appears
10 have stuck. So. ladies and gentlemen,
siart your engines. as they used to say in the
golden days of grand prix mator racing.

The PhizzvBot is a wo-wheel drive
motor platform which can be configured 10
demonstraie a number of very absorbing
practical assignments. In due course we
will be actively investigating collision
detection/obsiacle avoidance as well as
simple photo-sensitive applications (e.g.
the PhizzyBot's inquisitive atiraction (o
artificial light sources).

Such experiments incorporate alf of the
principles of computer programming which
we have described in earlier parns of the
PhizzyB tutorial series, as well as introduc-
ing further programming commands and
techniques. Qh. and since the PhizzyBot
<an “feel” its way around by using a system
of input deteetion switches, we will be able
10 make further use of the simple switch
input devices assembled in previous
months as well! ‘

This article describes the construction of
a simple motor controller which connects
directly 10 a PhizzyB output port. A
PhizzyB can then be programmed 1o read
the swafe at an input port (e.g. using

Pl

external microswitches that are activated in
a “collision”™) and a control signal is then
sent to the PhizzvBot motor controller
board by the PhizzyB's autput port.

SIMPLE AND SAFE

The PhizzyBot platform is simple and
safe 1o construct but is remarkably effee-
tive. It consists of two d.c. gear moiors
which are switched by a transistor-driven
relay controller. The motors are battery
powered. and later on the associated
PhizzyB can be powered by a 9V recharge-
ahle bauery (for cxample) so that a com-
pletely independent stand-alone buggy can
be produced. with a PhizzyB fitred on top
of the motor platform.

The PhizzyBoi can then advaace, reverse
orrotate in either direction under the control
of a PhizzyB. By incorporating other types of
input circuitzy. the PhizzyBot can be made to
respond 10 other stimuli — such as a light
source (i.e. an aitraction to. or repulsion
from — hence the possihility of a MorhBor
and RoachBor). or it could be made 10 navi-
gaie around a maze. We'll be describing more
applications and ideas for the PhizzyBot in
the concluding parts of this series.

In order to assemble & PhizzyBot. read-
crs will require a hardware PhizzyB single
board computer 1ogether with the full ver-
sion CD-ROM of the PhizzvB Sinudator,
which runs on a Windows 93098/NT per-
sonal computer. The PC is used to assem-
blte the programs which are then

transmined via the PC’s serial port 10 the
‘PhizzyB mounted on the PhizzyBuot

The phabulous PhizzyBot!

As usual, we'll givé-all the nceessan con:
structional details to enable:even-a hovice
1o build the PhizzyBot with every prohubil-
ity that it will work. first time. In order 10
avoid disappoiniment, our advice is 1o read
through all the following details and to
take vour time and not to rush the
construction,

PHIZZYBOT CIRCUIT

The circuit diagram for the PhizzyBot is
given in Fig.l, which divides into two sec-
tions. The motor driver circuit utilises four
transistor switches, TR! to TR4. cach of
which controls the coil of a corresponding
single-pole changeover relay (RLA 10
RLD respectively).

Such rclays have a single contact (ilie
“pule™) which moves between twa contacss
labelled normally open (n.0.) and normal=
ly-closed (n.c.). Hence. when the relay coil
is ;powered. it will conncet 1ogether the
pole and the normaliy-open coniact. This
occurs whenever the base terminal of the
driver transistor is taken 1o +0-6V (indical-
ing & logic “high* on its input resistor— R1
to R4 as appropriate): the transisior
switches on and this completes the circuit
lo the relay coil.

Note that cach relay coil also has 3
reverse-biased diode connected aicross ifs
coil, in order to snub out the often subsian-
tial reverse voltage (back e.m.f.) which
appears when (he coil is switched off ggain.

MOTOR DIRECTIONS -

Two small d.c. motors. M! and M2, are
used for the left and right “engines” which
are controlled by the relay contacis. The
circuit diagram shows the contacts in their
normal {unpowered) states. For i purpos-
es of our articles, the descriptions of “left”
and “righ: " are raken from a PhizzyBor dii-
ver'’s poim of view — as if he'd been shrnk
and sat on the ntoving PhizyB.

By reversing the d.c. voltage across
either motor, the direciion of the Phizzy-
Bot can be controlled. Using motor M1 ay
an example, we sce that this is switched by
the relays RLA and RLB. whose contacts
RLAL and RLBI] are connected 1@ botn
terminals of motor M1.

The normally-closed ontacts ensure
that the motor is connected to the OV rail
when neither retay is powered. This means
that the motor will not operate because no
voltage is present across it. Similarly. if
hoth relays coils are switched on. then their
normally open contucts will now close.
Both términals of M1 will then he connect-
ed to the PhizzyBot's +6V supply
rail — which again means that the motor

-will not function.

However, if onc of the relay contacts i§
“high” at +6V and the other is at 0V, then
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Fig.1. Complete circuit diagram for the PhizzyBot motor control interface.

1he motor will be powered. If the contacis
are in dissimilar states then the PhizzyBot
will move, and the polarity of the appiied
voliage determincs the direction of rota-
tion of the motor's shaft.

It will be seen that the direetion of both
motors can be controlled very simply by
using a 4-bit code. Each transistor’s base
terminal connects (o the output pins OP{)
10 OP3 of a PhizzyB output port. By turn-
ing a transistor on or off. one terminal of
the corresponding d.c. motor will he
switched accordingly. and thus we can steer
the PhizzyBot in the desired direction. This
month’s accompanying tutorial article
describes how the PhizzyBot can be made
to advance. reverse, sicer or rotate in
either direction.

‘The current consumption of each motor
is quite substantial — approximately S00mA
each as measured. Thus the PhizzyBot's
motor circuit is powered by an indepen-
dent 6V d.c. power supply which. on the
protolype, was derived from four AA-size
nickel cadmium {NiCad) cclls (B1 10 B4),
switched by S1.

Note that the OV rail of the motor driver
circuit is also connected to the OV bus of
the PhizzyB (via pin 12 of the PhizzyB out-
put post CONI). This is 1o provide a com-
mon OV rail between the PhizeyB and the
PhizzyBot. Let's now consider the assembly
of the PhizzyBot.

CONSTRUCTION

The constructional method falls into
three sections: the transistor driver circuil,
the relay board and lastly the motorised
platform which will carry the rest of the
clectronics, including a fully-assembled
PhizzvB board! Assembly can commence
with the transistor board, see Fig.2.
_This circuit is built onto a type A" 1/O
board which is cut from one quarter of a
full O board. Drill two 3min clcarance
holes for the board mounting hardware
(e.e. insulated siand-offs). A good tip: use:
the empity board to then mark out a simple
template for the drilling centres which will
be needed later when the board is fitted 10
the platform. The ¢ircuit board stand-offs
will then align perfectly!

Commience assembly by inseriing the
transistors which muast be oricntated as
shown {the pinout diagram gives the basc
view, leoking “down” the pins): being semi-
tonductors: they might be damaged by
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Fig.2. The transistors are mounted on their own board.

eacessive heat but, provided that the solder

joints are cach completed in roughly a sec-
ond or 50. there wilt not be any problem.
Continue with the resistors and tinned
copper wire jumpers, A 20-way box-header
is used for CONI, which is orientated as
shown {look for the central slot along one
side; and the arrowhead for pin 1 as usual).
A solitary pin header can be inserted for
1he connection 1o the OV terminal of the

battery pack Bl 1o B4. 1t will be seenthata
+6V connection -is not needed for this
board. [

Al this point, four 6in {152mm) long fly
ing leads made from gencral purpose
hook-up wire can also be soldered, the

‘other ends of which wili eventually connect

1o the separaic telay board: Four 2in
(30cm) link wires are also needed to con-
fiect the resistors to their corresponding

gl e Al

w

Fuilly assembled transistor board, complete with Connectosr.
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OF solder pads nexi to CONI=— however,
do not connect to the OF pins of CON1 at
this stage.

[ will simplify checking and testing later
on cansiderably if a simple colour code is
adopted for al! eight lcads fitted (two leads
of each colour). Leave the four short lcads
“up in the air” for now, because by con-
necting any of them to +6V, the associated
transistor and relay can be turncd on
“manually” so that motors and relays can
be tesied. I

We'll test the completed circuitry this
way at the end, so put the transistor board
to one side for now.

RELAY STATION

The next stage is the assembly of the:
small relay board which was built onto a
tvpe “B” PhizzyB 1/0 beard. Drill two 3mm
clearance holes in the board for mounting.
then proceed to the interwiring as shown in
Fig.3. Space is a little tight but the recom-
mended telays will all fit comfortably onto
one board. so commence by soldering the
four relays iato place. observing their ori-
entation (see inset di

The four diodes (D1 to L)4) can follow
next, and correct polarity is essential or
they wilt be damaged when the circuit is
powered. Check for a stripe which denotes
the cathode terminal. The diodes are fed
through the board from above und their
leads should then be cut to length and
“doubled over” on the underside to con-
nect to the relay eoils. There are thus four
solder joints per diode. Take carc not 1o
heat these semiconductor devices exces-
sively with the soldering iron.

Insert the four tinned copper wire
Jumper leads from above. Four niore
jumper wires are suggested on the under-
side of the board o connect each relay’s
n.o. terminals to the +6V bhus. Use insulat-
ed wire or PVC slceving for these links,

The n.c. contacts have 10 be wired 1o 0V,
and the prototype made use of a pair of pin
‘headers soldered into place as shown. Four
insulated wires were soldered to the n.c
solder pad for cach relay. then all four
wires were soldered iogether on the pin
headers. The etecirolytic capacitor Cl can
be soldered on the top side and correct
polarity is very impertant. A single pin
header can be used for the +6V connee-
tion necded to the battery pack.

We next turn our attention 10 the Phizzy-
‘Bot platform in order to install the two
molors, after which they can be interwired

186

Fully assembled relay board.

1o ihe completed relay board. We will then
be ready fo test the motar driver circuitry,
and at the same time the connections to
OP0-GP3 will be finalised 10 cnsure that
both PhizzyBot motors respond correcily
to some simple control commands (see
“Final testing” later).

PHIZZYBOT CHASSIS

The PhizzyBot chassis was constructéd

and “right”). An arca approximately 5in
x lin (127mm X 2>mm) protrudes
from the front to allow leading-edge
sensors 1o be fitted later, ¢.g. for use as
a white line follower. Dimensions are
1ot too eritical.

Since the 10p of the PhizzyBot platform
carries a hardware PhizzvB single board
computer. the underside of the platform is
used 10 mount the two niotors, the battery

from 1/16in {1-6mm)
Plasticard which is
available from model
shops, 1t is somewhat
flexible but this is not a
problem because the
PhizzyB circuit board
will add rigidity. It is

T2 CASTOR Wi
FOTAYIES 360 EJ:SEEE

/

considered  feasible
that thin gauge alu-
minium sheet could
perhaps be used as a
sironger alternative,
but the plasticard was
cheap and lightweight
and was very easy 10
work with and forms.a
good hasis for prolo-

Lyping.

Approximaic dimens }
sions of the prototype
are shown in Figd.
The underside view of

the platform is shown

(so that it is clear
which motor is “lefi”

Fig.4. Dimérsions of the PhizzyBaf platiorr.
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pack and the mransistor and relay boards. A
short ribbon cable will then interconnect
the transistor board and the PhizzyB — see
photos.

Recommiended gear molors arestated in
the components list. but alternative types
could be utilised. The suggesied oncs are
mulli-ratio 1-3V 10 4-3V d.c. motors with
self-ussembly gears.

‘They should be assembled as per the
instructions included. selecting an initial
speed of 74 r.p.m. a1 43V supply. There-
fore, four black gears are used. and three
or four spacer washers {supplied) are used
10 take up the remaining free space on the
drive axle. The gcarmotors are bolted into
position — menembering that te twve axles
nuest align along a conunon axs, see Fig4.
Astute readers will soon realise that if the
PhizzyBot is to move forward, the two
motors must therefore rotate in opposite
directions—but fet's worry aboui thar
later! )

Unfortsnaicly. during assembly the
author found it impossible to close the
plastic gearboxes together fully because
the length of the two interna!l shafts pre-
vented everyihing scating reliably. Same
carc was nceded not to forece everything
together or the plastic gearbox housing
could be casily damaged.

In the end. a solution was achicved by
carefully grinding a fraction of a millimetre
from the two shorter shafis using a Dremel
sanding disk. This completely cured the
prablem and allowed the gear housings 1o
be snapped together successfully. Readers
will soon be able w0 determine if similar
remedial action is necded.

Several drops of lisht oil are essential on
the gears. (Apart from that. your Phizzy-
Bot does not need a 122000 mile senvice
interval!)

PHIZZYBOT IS
WHEELY COOL!

The gearmotors are surprisingly power-
ful and propel the complete PhizzyBot-with
case but the efficiency of the completed
PhizzyBot depends entirelv on the wype of
wheels used. Afier some inferesting trials
the author eveniually settled for 36mm
diameter push-on rubber tyres which are
very “grippy” and casily transport the

(.T"u

1

The undersicie view of the motor platform, Showing the complete PhizzyBal.hardware

in position.

PhizzyB along any car-

peted or smooth surface.

The tyres must be of
sufficient diameter 10
enable the motors and
circuit boards 1o clear the
ground. Only cut the
motor drive shafts (o
length  when  suitable
wvres have heen tested:
and the recommended
tyres simply push on with’
a iight fit and are perfect
for the job. Each com-
pleted gearmotor can be
tested using a d.c. battery
up to 43V or so.

The rear wheel is justa
siabilising “jockey”
wheel, and a model] air-
craft freewheel with rub-
ber wre. This can be
fitted centrally along the
rear edge. Happily, this
performs perfectly in that
when the PhizzyBot
reverses, the wheel

»
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The “jockey™ whieel mounted in position.

swings round undemeath the pladform to
become the “leading” wheel. It swings back
out and trails the platform whea the
PhizzyBot moves forward again.

Simply cut a slot in the chassis and serew
the mounting bracket into place. then bend
the wheels wirc arm to ensure that the
PhizzyBot is roughly level. A short picce of
PVC sleeving can be fitted tightly over the
wire end to prevent the arm falting
through. All of the parts Tited 10 the
underside should then be clear of the
ground.

Continue construction by completing
the interwiring between the relay and tran-

sistor hoard, plus the iwo motors them-

selves. Keep the motor wires as-short as
possible, and they can be soldered dircctly
to the rclay board. The motors should have
a polarity marking and there will probably
be a “+ sign moulded next to that termi-
nal.

In order 1o allow for the fact that one
molor must rotaic in the oppesite direction
1o the other for them to both transport the
PhizzyBot in the same direction. note the
polarity markings of thc motor interwiring
as shown in Fig.3. A simple test (see later)
will soon confirm that the sct-up is'correct.
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Al this stage. do not solder those four
short wires OP0-OP3 on the rransistor
board to CONI just vet. but you can hook
over the long flying leads to the relay
board. Nylon tie wraps and stick-on bases
are uscful for tidying up the wiring. or dubs
of hot-melt glue can be used to tack down
the wiring.

You can now plan for fitting the transis-
tor and relay boards underneath the plat-
form. The author recommends using M3
(3mm thread) standoffs, 10mm high. Some
care is needed when positioning the circuit
boards (sec photos). The main considera-
tion is that CONI on the transistor board
must align approximarely with the output
port SF032 on the PhizzyB above it. A short
-way IDC ribbon cable then connects the
iwo neatly.

1t will then be seen that there is Suffi-
cient clearance underneath the platform o
accommodate CONI and the ribbon cable
plug. but do not fit the ribbon cable a1 this
stage until final testing is complete.

The PhizzyB can then be carefully fGtted
on the top, using M3 standofifs once again.
The motor driver boards can be screwed
into place when all soldering is completed.
Henceforth. you will find it easier if vou
use, for example. an upturned bowl or pot
10 rest the upturned PhizzyBot during
assembly (1ake care 10 avoid damaging the
PhizzyB's back-up battery when the uiitis
turned upside down).

Turning our attention to the power
suurce needed for the completed Phizey-
Bor, al a later stage it will be feasible 1o
power a PhizzyB from an on-board 9V bat-
tery. This will atlow the PhizzvBuot 1o oper-
ate as a completely independent
stand-alone buggay.

The author used an ordinary 9V Ni-Cad
battery for testing: a simple power lead was
made from a battery snap-on clipand a d.c,
power plug, which enabled a 9V recharge-
able battery to plug dircctly into the
PhizzyB board in lieu of an external power
supply. For now you should use the exier-
nal mains adaptor as usual, with the
PhizzyB raised up on the bench so that it
treewheels.

As previously aoted. the author-used a
set of four "AA”™ Ni-Caul cells to power the
motor circuit. Expect 30 to 40 minutes
before recharging 1s necessary. A low-pro-
file battery holder was stuck down under
the platform using double-sided sticky
pads. A single togele switch was used for
S1, fitted onta the platform centrally.

FINAL TESTING

The final aspect is to test the transisior
and relay board, in order to ensure that the
mOILors aperate in accordance with the fol-
lowing truth able:

_LEFT RIGUT
or: oro 0P3 OP2
0 0 - 0 0 =
0 1  Reverse: 0 ] ‘Reverse
] 0 Forward | 0 Forward
i 1 — I 1 =

A “I” in ihe 1able indicates a logic high,
which means that when a particular OP line
is-high. the corresponding relay will switch
on and the relevant motor will operate. By
applying a little reverse engineering. we can
make life easy for ourselves and force the
PhizzyBot 10 behave as required simply by
testing the four imputs QP0-OP3 on the con-
structed platform, see what huppens and
then solder the four QP flying leads 1o the
apprupriate connections at CON1.

83

COMPONENTS

| Resistors
RitoR4 ok2 (4of) S€€
All 1},W-5% carbon film  S[A/0E
, TALK
‘Capacitor \ page
(03] 100p axial
‘glect. 18Y
Semiconductors
TR1 o TR4 BC548C or anygeneral
purpose npn
transistor (4 off)
D110.D4 1N4148 signal diode
(4 off)
Mi,s_c;eﬂaneous‘
S s.p:s.f. miniaturetoggle
‘ switch :
Bito B2 “AA" NI-Cad cells {4 offy
RLA to. s.p.Cc.0. min. relzay, 5V

RLD 5601 1A, p.c.b.
mounting, Fujitsu
FBR211 serigs
{4 off)

M1, M2  i5Yto4-5Vde
gearmotor {Como
430G) (2 off)

CONA 20-way IDC box header

Phizzy8 /O board, “A” type and “B"
type (1 each); 56mmx 16mm =olid
rubber wheels (2 off); model aircrait
tailwheel; Plasticard, 9inx8inx /4510
(228mm % 203mm x 1.6mm) gauge or
10 sult (see lext): low profile 4x AA
battery holder; battery snap connec-
tor; M3x10mm mounting pillars (8
aff); connecting wire; solder. tc.

The 20-way 1IDC lead and interrupt
board required for this part have bzen
consiructed previously. (Fluffy dice
and go-faster stripes are optionall)

Approx, Cost
‘Guidance OQnly

‘excluding batteries

Do this as follows: raise the PhizzyBot
oif the bench. Ensure CON1 is disconnect-
ed from the PhizzyB. then snap on the bat-
tery pack and switch on the +6V supply to
the driver boards. None of the motors
should turn, and none of the relays should
be heard 1o click. Temporarily hook the ily-
ing leads from the four resistors Ri to R4
in turn 1o +6V (this equals a logic 1). This
should switch on the associated relay and
the corresponding motor should then
operalte. .

Ty all four leads and see what happens.
Prove that cach relay powers up, and check
that both motors operate in both dircctions
properly. It can require some mental gym-
nastics 1o work out what is-left. right, for-
wards and backwards! Remember that we
take the PhizzyBot *driver’s eye” view in
1his respect.

From the simple tests you can cenfirm
which OP signal wire performs which func-
tion. if all is weli and you have followed the
diagrams then you Wwill be able to prove the
truth table given above. so go ahead and
complete the interwiring to CON1 on the
transisior board. guided by Fig.2 which
gives the wiring details. All that remains is
10 fit the hoards 10 their mounting pillars
and tidy up the interwiring. then vour
PhizzyBot is ready for agtion!

DRIVING TEST

We are pretty sure you can’l wail to road
testyour PhizzyBot. so here is a simple est
routine which will confirm for sure that
vour PhizzyBot is behaving itself. Hook up
the motor driver board o output port
$T032 using a ribbon cable, and use the $-
bit imerrupt switch device constructed in
Part 4. connected to the SFOI2 input port
with a seconu ribbon cable. Enter and save
the routine in Listing | as metortest.asm
then download it to your PhizzyB mounted
atop the PhizzyBot platform. This is hased
on the original interrupt program  from
Part 4. if you then click and release:

Switch 50 — motor 1 {lefr) backwards
Switch S1 - motor | forwards

Switch 52 — motor 2 (right) backwards
Switch 83 — moior 2 forwards

e

The PhizzyBot plaiform with the PhizzyB computer board maunted ir position, plus
the temporary connection of the swiiched control-board.
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f
Listing 1
| ORG  $4000
| BLDSP S4FFF
| BLDIV IRRUPT
SETIN
LDA SO0 |
| STA  [SFD32)
LOOP: IMP [LOOP]
IRRUFPT: LDA |SFO12]
A0R SFF
STA  [SF032]
RTL
.END
l #This is the end of the file

Clicking swiiches S4 1o §7 (sce Fig.4 of
Jdast month’s constructional article} will
stop both motors. Thus the PhizzyBot can
be made to zig-zag around the floor! Fur-
ther tests can be made using a full 10 feet
(3 metres) length (no less?) of ribbon cable
on the interrupt lateh board and happily
the prototype should respond to every
comaand. trundling around the foor and
sounding like o food blender on steroids.

A variation of the above routine is used
in the main witoral arnicle, in which Max
and Alvin describe hiow 10 program some
fundameantal control commands for the

PhizzyBot. You will prdbably find it- best.

simply to riise the motor platform off the
beneh top for the purposes of this month’s
terial, and it will be adcquate. therefore,
t0 use the mains adaptor tor the PhizzyB's
powey soutce st this time,

HELP IS AT HAND

If vou have any problems reldted 1o the
constructional aspecis of the series, you
can contact the author by E-mail at
alan@epemag.demon.co.uk or by writing
to the Editorial address. Don't forget thai
Mux and Alvin love o hear from you roo,
by E-mail to max@maxmon.com.

And if vou're new to the PhizzyB (where
have you been that you missed paris 1 10 47
- if you are an ETI reader we extend a very
warm welcome 10 vou!} we can supply back
issucs of the previous parts —sce this
monih’s Back Issues page)

NEXT MONTH

Next month, we'll be adding sensory
switches 10 the PhizzvBot and will intro.
duce more computer programming tech=
niques. using the principles of coilision
deteciion as a further example of the
PhizzyB’s versatility as a compuyter teach-
ing aid and control system.

5 ; i
PhizzyB “LITE" !

Undoubtedly same of you reading abomo‘u,r?
phabulous PhizzyBot will be langing 1o build-it!
but have not built the PhizzyB Hsell - well youl
dont have to build the whote shebang in crder|
o run our whesly, you can omit a number o]
PhizzyB pansz. Her='s 2 list of wha! you can omit
{you can always add them at a !aler datz if you
wish)

* IC7 (memory battery back-up
controller

*4C10 and IC102 (two display
drivers) and their d.i). sockets |

* BAR101 (status register 10-bii Le.d.
bargraph)

* DUAL1 to DUALG (7-segment
displays)

* CON1 (50-v:ay hoxed headdr
connecior) |

| In this case we balieve that a PhuzzyB “Lits|

would cest not much mare than half that of a

fully-populated PhizzyB,

Figase wfer to the full componenis Bst on
page 812, Navember 1998 issue for more|
detalis.

|
~ |C5 (32K RAM) and its d.i). socket |
]

|
—_—

o

with David Barilo

Smoke Absorber

Extracting a source for ithe componenis far the Smoke Absorbar
project should not prove too difficult. The main problems could bs
the infra-red detector, low voltage fan, filter and finger guard.

Regarding the surface mount devices (SMDs), thess are now
widely stocked by adveriisers but you will probably have ia buy.in
minimum guantities. You could try Electromail (5 01536 204555)
or Maplin (limited range).

The PIS201S passivz infra-red delector, with an intemal fed.
amp, was purchased from a Maplin store, cods AJ77). The 12V
brushless d.c. ian also came irom them (cods YZ38R, 60mm ver-
sion), together with the charcoal filled filter pad (code BN91Y) and
the 60mm square finger guard (code JU23A: two required). The fil-
ter pad wilt cost around £10 and comes in a much larger size than
needed and will have 10 be cul !0 size.

The Sentinel galvanized wire mesh should be stocked by garden
centres. Once gain, like the filter pads, it will be necessary to pur-
chase a piece larger than required and cut it down to size.

The plastic project box came from Maplin, code LF018B, and the
surface mount ZVN2106G MOSFET irom Electromail, ccde 274-
992. The sma!| surface mount printed circuit board is available from
the EPEETI PCB Ssrvice, cods 223 (see page 220)

Finally, those readers having access to the Imternet and wishing
to know more aboui surface mount may like to “visit™ the authar, Bill
Mooney, on the web at: wyaw.billssmd.memail.com.

Time and Date Generator ;

A few poinis nesd (o be raised reqarding componenis for the
Time and Daie Generator project. The only listing we nave spotted
for the EL45B1 video sync separator i.c. has been Maplin, code
AJB2S. The rest of the  “semiconductor” devices should be gen-
erally available.

The PIC16C84-10/P should bie the 10 meg version. If you do notl-
wish to program your own PIC chip, a ready-programmed
PIC16C84-10 microcontroller is available from Magenta Electronics
{= 01283 565435 or htlﬁ:l!www.magenlaZDOO.co.uk) for the
fnclusive price of £5.90 each. Overseas readers add £1 for postage.

If you do intend to do your own programming, the software list-
ing is available from the =ditorial Offices on a 3-5in. PC-compatible
disk, see EPEJETI PCS Service page 220. There is a nominal admin
charge of £2.75 each (UK), the actual software 18 Frea. For over-
seas readers the charge is £3.35 surface mail and £4.35 aimalil. if
you are an Iniemet user, it can be downloaded Free from our FTF
site: ftp!//fip.epemag.wimbome.co.uk/pub/PICSHimedate.

You can replace the 2-way jumper links with straightforward bare
wire links. If you wish to uss the “bridging jumpers, these can. be’
ordered from Maplin, codes UL70M {pin jumpers) and JW59P (pin
strip). The interlocking 2-way amm, p.c.b. mounting. right-angle ter-
minal block should be widely available. The printed cireuit board i
available from the EPE/ETI PCB Service, code 221.

PhizzyBot

Casling a quizzical eye over the parts nseded to.produce Phizzy-
Bot, our molorised buggy. some of the major items:appear, at first

Evervday Practical Electronics/ETI. March 1999

sight, as though they could give scme readers headaches locating
a supplier. The relay and motors are likely 10 be the main culpnts

The low voltage, 1-5V to 4-5V d.c., Como 430G gearmaolor IS cur-
rently being adverised by Magenta Electronics (& 01283 565435
or hitp:/{vwnv.magenta2000.co.uk} and is listed as MGS (small);
thers is a postal charge. Mode! shops may slock similar types.

Turning to the relay. This is from the Fujitsu FBR211 series and is
currently held by Fameli (& 0113 263 6311 or hitp://vevevetarnell.
comj, code 103-083.

If you cannot find suitable solid model rubber wheels or an air-
crafi tailwhes! at your local model craftshop, we have jound that
Maplin (http://www.maplin.co.uk) can supply them. When order-
ing quote code WCY4C (4 pack] for the wheels and code LJIGYR for
the taiwhes! assembly. :

You will also need the 4-section PhizzyB 1/O printed circuit board
Tnis is obtainable from the FPEIETI PCB S=rvice, code 216.

Auto Cupboard Light

It you are unable o find a suitable cord-opearated type cupboard
lamp for the Auto Cupbcard Light at your local electrical store. then
we suggesl you usz the one listed by Maplin. code KR34M,

The choice of miniature 6V d.c. relay for this project is important,
as apart from it'being physicaily identical, if it is to fit on the small
printed circuit bozrd, it must also have condacis raled at 2A mini-
mum lo handle any switch-on current surge. The anz in the model
also came from the above mentioned source, code FMO1TY.

The author calis-up a mercury filled tilt switch from Maplin, cade
FE11M. However, due to the highly toxic nature of mercury. we
would suggest readers go for the mon-mercury version, cods
DPS0E. Both types are obiainable irom Maplin.

A desp-seated lid section is required for the circuit board control
case and thz recommended one used in the modsl is the ABS plas-
tic BM12 type lisied by the above, code CCB2D. No doubt some of
our excellent components advertisers vill be able to come up with
something similar. The printed circuil board is available from the
EPEIETI PCS Service, code 222 (see.page 220).

Wireless Monitoring System-2 ) )

Having investigated any possible buying bugs for the Wirgless
Monitaring Systerm In last month’s Shoptalk. we only have some
good news 10 pass on this month. The im. versions ol the trans-
mitier and recewver modules are also stocked by the companies
memntioned last month. 3
_ W= understand thai Radio-Tech (= 01992 576107 or
hipp:i/lwww.radio-tech.co.uk) are presenily running a special affer
on Radiometrix modules. They are cflering a frez additiona! irans-
friitter module with every order placed for a parr oi fm. modules.
We suggest you conlact them to see if d epplies to this montn’s fm.
adaptor circuits, quote reference EPE-RM1

Those readers unable to program their own PICSs can purchase
ready-programmed PIC16C71s for the Transmitter and Recewver
from Magenta Electronics (= 01283 565435 or hilp://vsviw.magen-
122000.co.uk) for the inclusive price of £5.90 each (overseas add
£1 for p&p). There are two versions of the Transmitier sofware: ong
for the Tilt sensor. and one jor the Temperature sensor. Pleass indi-
cate version(s} required,

Thie i.m. adaptor p.e.b.s come with the_-main a.m. printed circui!

‘boards. Se= the £PE/ETI PCB Service page 220 for prices:.
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PRACGTIGALLY SPEAKING

Robert Penfold looks at the Techniques of Actually Doing it!

057 panel mounting com-
ponents are very easy to fix in
position, and in the majority of cases
a single fixing hole of modest
diameter is. all that is required.

Inevitably there are a few com-_

ponents that are more difficult, and
this is usually due 1o their large size
and the large mounting holes that
they consequently require.

In this month's article we will con-
sider some of the numerous ways of
dealing with large panel cutouts, There
is a wide range of tools available for
carving large pieces out of metal and
plastic panels, but provided you are in
no great hurry, some stmple and inex-
pensive tools will suffice.

Moving coil panel meters remain
quite popular for use in home con-
structor projects, and they are a good
example of a component that has
unusual mounting requirements. The
standard mounting arrangement for
a normal moving cail .panel meter
having a front plaie of about 60mm by
45mm is shown in Fig. 1.

The four small mounting holes are
for the threaded rods built into the
meter itself. The meter should be
supplied with matching washers and
fixing nuts. There is no difficulty in
marking the positions of these as they
are simply at the corners of a3 square
having 32mm sides.

Getting the Needle

The large (38mm dia.) cutout ac:
commodates the body of the meter,
and its centre is at the middie of the
square. This cutout has to be made
quite accurately, since the meter will
not fit if it is fractionally undersize, and
it will tend to engulf the four smaller
foeles if it is made slightly too large.

There is an obvious problem in
making a hole of this sjze, which ‘is
larger than normal methods of drilling
can accommeoedate. The cheap way of
attacking any large cutou!, whether
regular or irregular in shape, isto use
a miniature round file. For obvious
reasons, these are also known as
"needle” files.

One or two of these files or even a
complete sét of assorted shapes and

sizes is something that you should
buy sooner rather than laier. While

files do not represent a quick way of

making large cut-outs, they do ai feast
provide you with a means of making
virtually any required hole no matter
how large or irregular in shape,

The best needle files for making
cutouts are “Abrafiles”. These can
sometimes be a bit difficuit to track
down, but they will probably bhe
available from at least one of your
lacal DIY superstores.

bl

=

|
{

|
,3mfrl—/'e 1

Fig.1. Mounting holes for s panel
meter look easy enough, but a 38mm
dia. hole can be awkward ro produce.

o—

Their main claim to fame is (literally)
their flexibility, and these files can be
bent to reach inaccessible places. This
ability is probably of no great impor-
tance in the current context, and the
bigger asset is their coarseness, which
endbles them to cut relatively quickly.
You can obtain an Abrafile that iiis into
a special frame that looks rather like a
coping saw.

‘Cutting quickly and accurately with
one of these is very easy, and the
ability of the blade 10 cut in any
direction makes life much easier than
using a fretsaw or coping saw. On
the other hand, the frame prevents
the toal from making holes towards
the middle of large panels, whereas
simple needie {iles can make culs
just about anywhere in any panej.

Don’t Fret
If you have a fretsaw or a coping
saw it is worth

giving it a try
when making
larger cutouts.

There are blades

.°

The four main parnts of a:.chassis punch (above). The cut-
ting blade (second right) is forced through the panel and
inro the die (second left). This produces very neat and
accurate results. :

(Left) The frame version of the Abrafile (top) and the
standard version (middle} provide an inexpensive means
of handling practically any cutout. The miniature round

specifically for cutting metal
and plastic, but virtually any
copingffretsaw blade seems to cope
with aluminium- and plastic panels
quite well.

With any of these filing and sawing
methods it is necessary 1o drill a
hole of about three millimetres in
diameter first, and then work oui-
wards from this starting point.

Patience is important with any
creative hobby, but is especially im-
portant when cutting anything. Go at
things like the proverbial “bull in the
china shap” and you will at best
make a mess of the job, and at worst
you will injure yourseif,

Even if yau are very skilful at using
saws and files, it is still advisable to
cut just inside the line marking the
required cutout. A file can then bhe
used to carsfully enlarge the cutout
to precisely the required size and
shape. Provided suitable time and
care is taken over the exercise,
even those who are “practically-
challenged” should find that this
method enables them to produce
some quite neat and accurate results.

The importance of good accuracy
is something that varies from job 1o
job. In the case of something like a
panel meter there should be no
major problem provided the main
mounting hole is not made so large
that it does nat leave anywhere for
the four smaller ones. If necessary,
the meter will cover a multitude of
sins when it is {ixed in place.

With some components, such as
push-fit rocker switches, there is
practically no margin for error. Make
the cutout fractionally too small and
the switch will not snap into place.
Make ihe hole slightly too large and
the switch will be a very obvious
loose fit, and may refuse to stay
in position. With any push-fit com-
ponenis it is a good idea to make the
mounting hole slightly too small
initially, and to then gradually enlarge

file (botiom) is equally versatile, but ¢an bé Guite siow.
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it until the component fits into place
properly.

Ring Around

When using needle files that have
fine blades it can take a very long
time to make large cutouts. There is
a simple but effective way of speed-
ing things up, and this is to drill a ring
of 3mm to 3-5mm diameter holes just
inside the perimeter of the required
cutout.

The holes shoutld be-about 4mm or
5mm apart so that there is a small
gap between them, but the gap
should be kept quite small. The
needle file is then used to join up the
holes and complete the cutout.

Most of the materiat is removed by
the drilling, which does not take
long despile the large number of
holes involved. This leaves relatively
little to do with the needle file and
greatly speeds things up. The resul-
tant cutout will probably have some
rough edges, but it will not take long
to file it out to a hole of the correct
size having a neat finish.

anything more than thin aluminium
panels. For larger tioles a “hole-saw”
is a better option.

This is basically just a saw blade in
the form of a ring, plus & mandrel
that enables it To be mounted in a
hand drill or power drill. The mandre|
includes a drill bit that produces a
guide hole of a few millimetres in
diameter. The blade then comes into
action and produces the main hole.

The biades are quite thick, which
means that quite a lot of material
is removed when cutting the hole.
However, with a power drill on a
slow setting it does not take long to
produce hoies having diameters of
around 30mm to 60mm. Provided the
saw is not seriously worn, the holes
should be quite “’clean” and neat.

There is an obvious limitation with

hole-saws and chassis punches in

thal each one can anly produce one
size of hole. Buying several tools of
either type individually can be quite
expensive, and it is worth consider-
ing aone of the sets of popular sizes

L

Quick Cuts

Where a large round mounting
hole is required, such as for a panel
meter or a loudspeaker, there are
quick ways of making the hole. A
chassis punch is & tool that makes
the “cleanest” holes, and it is also
very quick. It consists of four main
pieces, see photograph.

A small guide hole is drilled in the
panel, and a bolt with the circular
cuftting blade attached is fitted into
this. A nut and a short metal tube
are then fitted onto the bolt on the
other side of the panel. The bolt is
tightened with the aid of an Allen key,
forcing the cutting blade through the
panei and into the tube. In doing so it
punches a round hole in the panel.

In fact there are chassis punches
that produce rectangular heles, in-
cluding some that are designed 1o
produce accurate holes for push-fit
switches, Unfortunately, the relatively
high cost of chassis punches makes
them impractical for one-off or very
occasional use, and you will probably
only use the round variety.

In The Hole

A chassis punch is fine for holes of
up to about 30mm in diameter, bul
larger sizes are difficult to obtain and
it can be difficult t0 use them with

that are available. Although the tools

low speeds, and do not even waork
properly using mast hand drills.

They are just about usable with
a heavy-duty hand drill set to ils
slower speed, but only when used to
make holes of up to about 40mm
in diameier. A brace gives the best
resuits and enables large holes to be
handled with case.

A hole cutter is surprisingly fast
even when cutting very large holes,
but it does not produce neat results.
A substantial amount of filing is
usually required in order to “clean”
the hole, and the hole therefore
tends to .grow. Consequently, it is
necessary to cut a hole one or two
millimetres smaller than the required
size to allow for this “inflation”.

>
Cheating

Where possibie, you may prefer (g
avoid {arge cutouts. In most cases
this is not possible, but with min-
iature loudspeakers there is an alter-
native to the "text book” approach.

Normally the panel is drilted with a
hole that is slightly smaller than the

1

|

in these sets are not usually of
the highest quality, they seem to
be adequate for dealing with the
aluminium and plastic panels en-
countered in project construction.

Unless you have praper workshop
facilities and high quality tools it is
advisable not to try making large
cutouts in steel panels. Tools that cut
through softer materials with no dii-
ficulty will usually need a lot of
lubrication in order to cut through
steel, and may break under the strain.

There is an inexpensive alterna-
tive to chassis punches and hole-
saws in the form of hole cutters,
qr “tank” cutters, as they. are also
known. Tools of this type are avail-
able irom most DIY superstores.

A hole cutter is a bit like a hole-
saw, but with only one tooth on the
end of an adjustable arm. By adjusi-
ing the effective length of the arm
it is possible to produce holes from
typically about 25mm up to around
120mm in diameter.

These tools are very quick and
effective, but a few points need to
be bome in mind when using them:
First and foremost, they are onfy in-
tended for use in a hand brace, and
should nor be used in power drills.
They are designed to operate at very

Lveryday Practical Elecironics)ETI . March 1999

{Above) Hole-saws produce neai results and are quite
fast. They work best in a power drill set to a slow speed.
{Left) A reamer can turn a small hole into a larger one, up
to about 30mm. The tank cutter (right) can handle holss
having diameters ffom around 25mm to 120mm.

overall diameter of the loudspeaker,
and some speaker cloth or fret is
then glued in place behind the
cutout. It is very unusual for
miniature loudspeakers to have any
provision for screw mounfing, and
they invariably have to be glued in
place on the speaker material.

Any goad quality general-purpose
adhesive should do this well enough,
but glue-guns are now remarkably
cheap and ofier the quickest means
of handling jobs of this type.
Avoid smearing adhesive onto the
diaphragm of a speaker as this could
seriously impair its performance,

The alternative to the conventional
approach is to drill a matrix of smal!
holes in the panel to form a simple
speaker grille. The loudspeaker is
then glued in place onto the panel,
behind the matrix of holes. I

Making a neat job of this is trickier
than you might think, and it is a job
that needs to be given due care and
attention. It is best to drill small guide
haoles first and then enlarge these to
the required size. An advaniage of
this approach is that it should leave
the panel quite stiff and strong.

Making large cutouts in small
Ppanels can cause serious
weaknesses and is best avoided.
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Free Additional Transmitter

with every order !

F‘N" Ty j,

)

competilive volume

Transmltters & Transcelvers ¥

Order the FM TXM-418-A/F and S!LRX-418-A/E
pair (as shown above) for only £25.00 + VAT ang
get.an additional transmitfer free! P & P £ 1.5

L  Please catlfor a irée catalogue, wall chart offa
guotation on
Radiomelirix Lld moduie.
sates@radtec, demon co.uk. aiternatively Fax or
fafephohe quotig ref: EPE-RM1

‘Telephnne $24(0)1392 576107
Fax +44{0)1992 561994
hittp:iwww.radic-tech.coiuk

Radin- Tech Radio-Tech Limited

Your olflcial Radiomelrix Distributor
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CONTROL &
ROBOTICS st

Instruments
BASIC Stamps- Scenix
© ReProgrammable @ Faflest 8-bit micim
© BASIC language © 30MIPS e,
© %5212 Sevial parts @ Flach Eptom .
® B or 16 YO lines ® 18/28 pins ,-"\{'
@ SPUDTMF

® PICI6Csx

@ Ffay development pin replacement .

Serial LCDs

© 5232 Serial interface ‘ =

® 2x16 10 4x40 et

@ Simple 3-pin conneclion ==

@ Integral Keypad option Robiotics

@ Large Numerics option 0 DthS‘

® Driver chips available for OEMuses ® Humanoid
@.5-Axis Arin

3-Axis Machine & Walking Insect 4

© Siamp 2 hased
@ Drills PC8s
0 3-Axis movesnent:
@ Stepper drive
@ 4 thou resalution:
ewinil Servo Controller
software ® Control up :
B ) orea
0 '[ L M IR Decoder

8 Uses any remote
@ 7 digital outputs
® Togglefmomentary
@ Re-Programmable
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Miliord Instruments 01977 683665 wiww.milinst:demon.co.uk

DISTANCE
LEARNING COURSES in:

Analogue and Digital Elecironics
Circuits, Fibres & Oplo-Electronics
Electronic Testing & Fault Diagnosis
Frogrammable Logic Controllers
Mechanics and Mechanisms

GCSE and BTEC Mathematics

Courses to suit beginners

and those wishing to update

their knowledge and practical skills
‘Courses are dellvered

.as self-contained kits

No travelling or college atterdance
Learning is at your own pace l
Courses may have

BTEC Centification-and Tutoring

For information contact:

NCT Ltd., P.O. Box 11

Wendover, Bucks HP226XA
Telephons 01296 624270; Fax/01288 525299
Web: hitp//www.nct.ltid.uk
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Reqguiar Clinic =

CIRCUIT

ALAN WINSTANLEY —~ ——

This month’s roundup of readers’ queries and comments follows up with
more information on electret microphones, a quick capacitor check with
ohmmeters and some pointers for using variable regulators.

HE QUESTION of using variabié voliage

regulators 10 produce simple power
supplies craps up from time to time.
Here's a query from G. A. Wilsher of
Teddingion. Middiesex.

Regulators sum it up

! have been wailing patiently jor a
“decemt’” Bench Power Supply unit fo
appear when | came across 1he variable
regulator L M338 which will produce an
ouiput from 12V 10 32V a1 5A. and this
would give me exacty what I'm looking
Jor. Although | could munage such a
design on stripboard | wounld appreciate
sorne guidance.

! happen to have a iransformer vath
bridge rectifiers and simoothing capaciiors
which produces 50V de. The [M338
specificarion states that  the  difference
berween input and owpit voliages should
noi exceed 33V, What are the implications
of this? Second. | can see 1hat iwo
resistars are required 1o sel the vollage.
Haw does one calculate their values?

Three-terminal regulators are simple
and conveniemt 10 use ‘op  paper’
but there are one or iwo drawbacks
i0 consider. especially at the hicher
voliages/currents  you are hoping to
provide,

F'm not sure that siripboard- would' be a
suitable medium on which 10 construct a
reliable high current design. You might
consider assembling with old-fashioned
lag sirips or “wrret bourd . using heavy
gauge solid core wires for iniecrwiring,
which should be kept as short as possible.
A simple point-to-point design will cope
admirubly wiillt higher currents as well as
having a higher mechanical strength than
anything you could make with stripboard.

The output ratings of your transformer
ire not guite clear. so here are a few points
to bear in mind. Transformer manufac-
turers mommally rate secondary voltages
ind currents assuming only a simple
resistive logd is uwsed @1 the maximom
permissible current of the transformer.
This has 1wo implications: first. due to its
regulation the secondary voltuge will. rise
at lower currenis, so allowances must be

made for this (when specifying the rectifier
and smoothing capacitor voltage ratings),

Second. although maukers specity miings
assuming a resisiive loud, in a full-wave
rectified power supply the load is more
complex than that — we are placing
reclifiers and a very large smoothing
capacilor across the secondary winding.
The effect is that we find currenis flowing
in the secondary circuit higher than those
found in an ordinary resistive circuit.

As a good rule of thumb. the trans-
former sccondary current figure should be
derated by about 40 per-cenl in such cases.
A 3A mansformer (for examiple) should
only be expected 10 safely supply about 34
total load current in a full-wave power
supply. see Fig. 1.

Furihermore, that 3A secondary currens
is only valid when a simple resistive foud
is used as shown. Ideally your own wans-
former must be capable of providing 8- 3A
on full load. bur 1¢ be realistic you are
limited by what you can buy off the sheil
.0r happen 1o have available anyway.

Regulations ,

Looking ut 1the regulaior itself. a
guarapiecd way of desiroying such a
device is o exceed the input-output
voliage. so well done for highlighting ihis
parameter! Incidentally my National Semi-
conducior data book specifies 40V as the
maxinmum input-output differental.

This input-output voltage rating is the
maximum difference in voltage which is
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;F.-_'g. 7 Trapsfarrher:s must be derated when full-wave bridge rectifiers and.smooth-
ing capacitors are used. Makers’ ratings usvally assume a resistive load.

The term root-mean-square (r.m.s.) is
apphied to alternating vollage and current
values, including the ratings of trans-
formers. Rool-mean-square  values are
useful as a way of compariag ac.
vollages und currents against d.e. equiv-
alents.

An alternating voltage of say 12V r.ms.
placed across a fixed resistor will produce
the same heating effect (power dissipation)
as would & vohage of 12V d.c. (Muliiply-
ing the rams. value by 1414, the square
rool of 2, tells us the peak value of the
aliernating voliage.)

. In the example of Fig. 1. the ransformer

shown will have a manufacturer's secon-
dary voliuge rating of 12V rmis. at 5A
oulput, The volinge will tend 10 increase
when the load curemt is reduced. and a
value of nearer 16V or so off-icad would
not be surprising.
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Fig.2 A simple pre-reguiator may help
avoid excessive input-oulpul voltage
aopearing across variable regulalors.
DY and D2 are the Zener diodes.
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permitted between the input and the output
pins of the regulator. A bench power sup-
ply is likely 1o be subjecied 10 some rough
treatment, and it s yuite easy 10 overlook
ihe implications of this rating.

IT the input veltage is known 10 be, say
30V d.c. maximum then if the power sup-
ply output was shorted 1o OV. the entire
voliage will appear across the device. No
harm will be done a1 30V and the device
will current limit.

if for some reason the input voliage
rises 10 say S0V or more then clearty the

input-output  voliage would he exceeded”

and vou risk destroyving the device. Hence
vou ought not to directly use your trans-
former 1o prodduce a variable design with
the LM338, One work-around is to use a
form of ““pre-regulator”” which clamps the
input voltage 10 a safc fixed value.

A simple Zener diode with an extemal
pass transistor might be suitable (see Fig. 2)
provided the tolerances are not wo wide.
You can combine Zener diodes and also
“jack up’” the voliage with ordinary for-
ward-blased rectifiers using some tral and
ermor il necessary. The output voliage secn
at the transistor emiiter (e) is onc diede drop
lower than that appearing at the base (b).
Remember 1o select a transistor with a higli
cnough collector current mting.

Doing your Sums

Your second question relates to the cal-
culation of the resistor values. The formula
is just a derivation of that for a potential
divider. A 1ypical three lerminal variable
regulator is shown in Fig.3.

‘A reference voltage V. is developed

across the resistor R} and by applying ordi-
nary potential divider theory we can say:

, RI
Ve~ Ri+R2) X Vou

so v =Ynr (RI +R2)
R
or Vo= Vg (1 + RYRI)

A value of 1-23V is a nominal value for
the reference voliage. A value of 240 ohms
is typically used (220 ohms will be line)
for R1, which allows about 3mA to flow
through the resisior chain. A further 50 A
{I.y;) tows out of the adjustment pin to OV,
but for most purposcs it is not often neces-
sary 10 consider this any further.

One hinal aspect of your proposed power
supply is that you should allow for a
suirable heatsink on the LM338, and it is
here where the plan may (all down. Whilst

WAXDATA R TUTOUTRUT DIFFEREHTIAL
VOLTAGE - SEE MANLFRACTUSRERS D434
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Fig.3. Calculating the oulpur voltage
from a variable voliage regulaior. A
lypical value for Vs is 1-25V.
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“the deviee is protected from thermal over:
load. it does mean that if you are 1o enjoy
maximun cumrent oulputs then soine sub-
stantial heatsinking will ke required. other-
wise the device will thermally-limit in
exireme Cases.

Unforiunately. it is not possible o caleu-
late the heatsink’s thermal resistance until
the power dissipation of the regulator i
known. It is precisely because of ther-
mal cfiiciency problems with such designs
that switched-mode power supplies are
prefermred.

Electret microphones

Last month | described the composition
of a wpical electret microphone capsule.
and went off in search of the mysterious
transistor contained within, My thanks to
Barry Taylor who adds further interesting
comments and describes the eleciret effect
in more detail:

1 vwould guess thai the iransistor labelled
K596 is probably a 2SK396 as | have
frequently come across devices from the
Far East that omit the firs! two characiers
(esp. on TO92 packages). K indicates an
a-channel fea. or MOSFET. You say
Mororola sugges: a 2N5484 bur according
1o my sources this is not a MMOSFET b an
n-channel jfe.. | regrei that | can’t find
any listing of a 28K396 though.

You make no mention of the meaning
of the word “electrer’ . which could imply
that the variation in capacitgnee direcilv
prodicces the af oupur. This is noi strictly
trug even though it is casily demonstrared
thar tapping a length of screened cable con-
nected 1o a high input impedance umplifier
will produce a noise on ilte owpu:. Electret
marerial, which is a fluorecarbon polviner.
can be given an electrostatic charge which
{asts almost for ever.

If an electrer aterial is wsed as the
diaphragn (with one side mewallised of
course) in a microphone rogether with a
rigid back plate then a capaciior is formed
with constani charge Q. Sound pressure wilf
cause the digpliragn to vibrate and thus the
capacitance to vary. Since the charge is
constant and as V=QfC the result is a
voltage proportional 1o the sound pressure.

The fea. simply acis as an impedance
converter and this must be (as you found
only one resisior) configured as a common-
source amplifier whicl, given a suilable
Jfe.r. doesn't need a source resistor if the
inpwi signal is small. So. I would guess thar
1he resisior vou destroved was a gare 10
source resistor with a value of possibly tens
of megohms. I'd be interested if anvone can
confirm this surmise af wnine about the fe.t.

Professionel  condenser  microphones
génerally do not use electret materiafs. The
diapiiragm is a metallized polvmer film
polarised by 48V d.c. via ¢ G ohm resistor
which results in a virtually constant charge.
The polarising voliage is fed to the
microphone via a *“phamtom’ power supply
Jrom the mixer which also powers (e
buili-in impedance converter. )

It 1 true that the “2N" or "2587" is
commonly omitted from the nomenclaiure
printed on the device. My first thought was
also that the mysterious transistor was a 2N
or 2SK 1type but further research drew a
hlank {as you found yourself). A device
type KSK396 is listed by Molorola bt
there was no data available. | rechecked the
National Semiconductor web sites as des-

cnbed last month, and this bouriced over 10
the Fairchild web site.

| finally obtained the data sheet whieh
states "N-Chunnel RF amplifier” so Fm
none the wiser. In rerospect | would concur
that it's probably a junction f.e.t. but hope-
fully | can be forgiven my near miss!

Back 0 my groaning bookshclves and
my Dictionary of Electronics  defines
“electret’” as the electrical analogue of a
permanent magnet, It is a dielectrie body
with separate clectric poles and a stable
existience. The metallic disk 1 alluded o is a
synihelic dielectrie fitm. metallised on one
face.

[ agree that there is a dearth of
information about electrets. which is what
prompted the anticle to start with, but a
quick look at several microphone
manufaciurers”  web  sites did reveal
interesting information including more on

13

“‘phantom”™ pawer supplics. Try
www.sennheiser.com and
www.shurecom. | also found an
enthusiastic web  page on

www.nipage.demon.co.ukfelectret.htm.
Thartk you for filling us in with the extru
informuttion!
Quick cap check

! would like 10 know how 1o check a
capacitor both o of board and in-board.

10 determine wheiher the capacitor is feak-
ing or otherwise jfaulty.

So asks Siva Pathmanathan (by E-
mail}. It is straightforward to check larger
capacitors just by using an ordinary muli-
meter set to a4 high resistance range. A
moving coil meter is possibly beuer for this
experinient.

By clipping the test leads to an
electrolytic capacitor, the resistance reading
will briefly be seen to fall as the capacitor
will charge up through the meter’s internal
battery. The meter’s black lead is in fact
positive (the reverse is true on digital
multimeters, which have a much higher
impedance), so by touching this 1o the
capacitor's positive lead, the needle **blip™
will be seen.

With lower value capacitors. probably
the best you can hope for is 1o cheek for a
shorted capacitor, which will show as a low
resistance.

Checking a capacitor in-situ isn't reliable
because other compoenents in the same cir-
cuit may affect the readings. In any. case.
definitely do ner check while power is ap-

plied 10 the circuil. and remember to dis-

charge the capacitor fo siart vith, using
a low-value resistor lor lurger electrolytic
capacitors if necessary.

CIRCUIT THERAPY

Circuit -Surgery is your column. |[f
you have any quenes of commenis
please wale to: Alan Winsianley, Circuil
Surgery. Wimbomg Publishing Lta., Allzn
Housa, Ezsi Barough, Wimboms, Dorsel,
BH23 1PF, United Kingdom. E-mail
alan@epemag.demon.co.uk. Plzaze indi-
cate #f your query i= not for
publication. A personzl reply
cannot ahlways be guarantecd 2.
but we wil try o poblish -ii‘
reptesentative answers £t
in this column. .'x‘f'fg

e
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Advertisement

25% discount for EPE readers

6000 £149 including vat & delivery

Vann Draper is offering over 25% discount 16
readers of Everyday Practical Elecironics on their
H6000 functon generator.

The HB000 function generator normally sells for
£198.58 but for readers of EPE the price is
just £149 fully inclusive of vat & delivery.

The function generator is supplied ready to use
complete with mains fead, operating manual and
a 12 month guaraniee.

To order simply post the coupon to Vann Draper
Electronics Ltd at Unit 5, Premier Works, Canal Street,
South Wigston, Leicester LE18 2PL.

Alternatively tel 0116 2771400, or fax 0116 2773945

or email sales@vanndraper.co.uk

Key specifications

Freguency range
Frequency accuracy
Qutput wavelorms
Cutput impedance
0dB amplituda

- 20dB amplitude
—40dB amplituds
TTL output
Sinewave distortion
Square rice & fall
Power requirements
-Size & weight

1 0-1Hz-10MHz, 8 ranges +variablgé

: </=5% of fult scale

Sine, square, triangle, puise; sawtooth
250 0hm +/-5%

: 2Vpg - 20Vpp no load

200mVpp - 2Vpp no load

::20mVpp - 200mVpp no load
~Capable of driving 20 TTL loads
<1% (at <200kHz)

: <20ns

:'240Vac 50/60Hz (Optional 120Vac)
:203x 195 x 75mm, 1100g

on a 10MHz function generator

Features

e 0-1Hz-10MHz, 8 ranges plus variable
® Sine, square, triangle, pulse, sawtooth
¢ 50 ohm output 2

e TTL output

e 20mVpp to 20Vpp from 50 ohm output
® External frequency modulation/sweep

- @ Pulse width modulation

® Duty cycle adjustment

e Offset adjustment

o Short circuit protected

e Service manual available

-

Vann Draper Electronics Ltd

The test & measurement specialists
‘www.vanndraper.co.uk

: Use this coupon for your order

I Please supply me:

i Card type:
|

|
1 Expiry date:

HB000 function gen(s) at £149 inc vat & del

..... . Service manual(s) at £15 inc vat & del

>
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=
9]
171]
7]

I Cheques payable to Vann Draper Electronics | td

or debit my visa, mastercard or switch card:

Card No:

Signature:

Switchiss No:

Overseas readers can slill obtain this discount bul carriage
| ‘charges vary according 10 couniry. Please lelephone, fax,
; -email or write to Vann Draper.
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Everyday Practical Electronics are pleased to be able to offer all readers these

ELECTRONICS CL

¥ ELECTRONIC
TWOo CIRCUITS &
APPLICATIONS COMP@NENTS
ON ONE + THE PARTS
GD-HOM GALLERY
by Mike Tooley
EL=CTRONIC CIRCUITS & COMPONENTS

D-RON

DIGITAL ELECTR@N!!@S

by Mike Tooley

Digital Elecironics builds on the knowtedge of logic gates
covered in Electronic Circuits & Components, and takes
users through the subject of digital electronics up to the
operation and architecture of microprocessors. The virtual
laboratories allow users 1o operate.many circuits.on

‘'Screen.

Elzstronn. "ircwts & Componest iy R Tl Pt e -
provides an mlroﬂguchon Ctste L= i == CLmEy e FUNDAMENTALS
principles and apphcation of the = v x * g .: [t e e gt Fundamentals iniroduces the
most common typas of electronic R -—— A i | | 25| hat ‘basics of d!glial electronics
comporents and shows how they ‘ 1 s | i" 4 4 E including binary ardd hexadecxm@
are used to form complete circuits. I= = ot \ L i - numbeding systems, ASCIL_basn:
Ths virtual laboratories, worked 2 | = o logic gates and their apration,
examples and pre-designed circuils i brd g o e “monostable action and circuits, and
aliow studznis fo leam. expenment o it Vo] = W Liss bistables —inciuding JK and D-typs
and check lheir understanding as f Tyl e ; '—J_ = flip-Rops
they proceed through the sections s T=ES ML s Sk p 00
on the CD-ROM, Sections on the ﬂ—:‘i’t_! [“hwmislog e TS[venle o | COMBINATIONAL
S o ok Virtual laboratory - sinusoids Virtual Iaboratory flip-flops LOGIC
Fundamentals: units & multples.. Mulli Yo i R
elecincity, elactric Circuits, "33 Sevscomidiin e | s 4 VB R gdtd Sputens. 2t b st | _‘ ple g?‘e circuits, EC{!.IWB enl
ait- i fiE i . B =] = logic functions and specialised logie
STEND RIS - o b e | functions such as majority vote
Passive ?qmponents.resxsmrs. ey l ey parity checker, scrambler, hal 2id
e slams: S R T et | full adders. Includes fully inieractive
aLcogilotanes Ceoss: i P S = o> viriual laboratories far all circuits
transistors, op.amps, logic gates. i T e [
Passlve Circuits T St = : g SEQUENTIAL LOGIC
Active Circuits g ] - 1 - Introduces sequentiat fogic
0 e B e inclyding clocks and clock circuilry .
THE PARTS GALLERY * 13 = e L et counters, binary coded decimal and
Many sludents i'_\’ave 2 geod S T S O T S ) = T alar L >3 shift registers.
understanding of elecironic theary 7 == p
Bt Sl have dificulty I recognising ‘Loglc laboratory _VlriuaI Iaboralory traffic Ilghls_ DIGITAL SYSTEMS
the vast rumter of different types of Vel WL | o |  Af[) and DJA conveariers and their
glectronic componenis and symbads. ) R pafamzlers , traffic light contrellers,
The Parts Gallary helps avercome == E memaries and MICIORrocEssars —
ihis problem:. it will help studenis lo architecture, bus systems and their
1ECOQNISE cOmmOn gleclronic arithmetic logic unil.
components angd {higir cosresponding
symbols in circuit diagrams. QALLERY L
Selections on the disk includé: A catalogue of commaniy used IC
‘Components -"| P schemalics taken from the 74xx
Components Quiz o ) = and 40xx series. Also includes
Symbols vy 10—"= 7= photographs of comman digial
Symbols Quiz =z[—a] : [=mu ] | [a[=avlel=# |  integrated circults and Greuit
Circull Technology Circuit technology screen M:croprocessor technology.
10 DB S G o] s iioaniisiaenseccastthpes oot s sisaams s o £34 inc VAT Hobbyist/Student ... eercnsimsencacnns: revieneneiee 245 inC VAT
Institutional (Schoois/HE/FE/ndustry) .......c.ccccoene £89 plus VAT Institutional (Schools/HE/FE Industry) ..........co.... £99 pius VAT
institutional 10 user {(Network Licence) ...............£169 plus VAT Instititional 10 user (Network Licence} ............. £199 plus VAT

e

@ MODULAR CIRCUIT DESIGN by Max Horsey and Philip Clayton

This CO-ROM hzs been developed from Max Horsey's Téach-In sefiss
A Guide b Modular Circuit Design (EPE Nov '95 to Aug '98). This highly
acglaimed series presented a rangs of ried and 1esled analogue and
digital circuit modules. together with the knowledge lo use and interfaca
them. Thus allowing anyone with a basic understanding of circuil symbols
10 design and build thair own projects,

Essential information for anyone underaking GCSE ér “A” levé! elec-
tronics or technology and for hohbists who want to get to grips with project
design.

Over sevenly different Input, Processor and Quiput modules are
lllustrated and fully described Togsther with detailed information on con-
struction, faull finding and components, including circuit symbaols, pinouts,
power supplies, decoupling etc. A tull contents list and alphabetical indax
‘are provided and, al every siage., allemative modules are offerad.

Written by a highly expernienced suthor and teacher (Max is Head
of Electronics at Radley College), this CD brings it all together for all
students of electronics.

Single User Version £19.95 inc. VAT
Multiple User Version £34 plus VAT

designing your circuit
5|rripvlg’l7

ot your modules from the wide choice available;
« they wotk and join them up to make your circuil

- — — +

input

processor

“} found thai | cou'd design a circuit without my

autput

teacher's help. And it worked!

-Everything was to hand - wh:cb chipito U\E apd which pins did witat.”

Ancken Freston (GOS8 stugint)

A Web Browseris iequired for Modular Circuit Design —ang is provided on the FPE CD-ROM No. 1 (see opposite) but. most modem compuiers ate supplied with one.




Interested in programming PIC microcontrollers?

my

-
i
alimrm

PICtutor by yohn Becker

Developed from our famous.and incredibly popular EPE PIC Tutoriai
series by John Becker (EPE March to May "98) this CD-ROM, to-
gether with the PICiutor experimental and development board, will
teach you how to usz PIC microcontrollers with special emphasis on
the PICx84 devices. The board vill zlso act as a development test
bed and programmer for future projects as your programming skills
‘develop.

This interactive presentation uses the specially developed Virtual
PIC simulatar to show exaclly what is happening as you run, or step
through, a program. In this way the CD brings the EPE PIC Tutorial
series to life and provides the easiest and best ever iniroduction to
‘the subject.

Nearly 40 utorials cover almost every aspect of PIC programming
in an easy to follow logical sequencs.

HARDWARE

Whilst the CD-ROM can be used on its own, the physica!i demonstra-
tion provided by the PICtutor Davelopment Kil, plus the ability to
pragram and 1est your own PiG18x84s, really reinforces the les-
sons learned. The hardwara will also be an invaluaple development

-and progtamming tool ior future work Bnce you have mastered PIC
software waiting.

‘Two levels of PIClutor hardware are availzble - Standard and
Deluxe. The Standard unit comes with a batery holder, a reduced
number of swilches and no displays. This version will allow users 1o
compiete 25 of ithe 39 Tutorials — it can be upgraded to Deluxe at a
later daie. by adding components, if required.

The Deluxe Development Kit is supplied with a plug-top power
supply [the Export Vzrsion has a battery holder), all switches for both

IC ports plus Lc.d. and 4digit 7-segment l.e.d. displays. It allows
users 1o program and control zll functions and both ports of the PIC
and 1o follow the 39 tutorials on the CD-ROM.

Alt hardware is supplied fully built and tested and includes a
PIC16F84 eiectrically erasablz programmable microcontcolier.

CD-ROM
Hobbyist/'Student .......ccccceevevecineninneenns B T T £45 inc. VAT
Institutional (Schools/HE/FE Industty) .......ccceueeee £99 plus VAT
Institutional 10 user (Network Licence) ............ £199 plus VAT
HARDWARE )
Standard PiCtutor Development Kit......... e £47 inc. VAT
Deluxe PICtutor Developmenl Kit £99 plus VAT
Deluxe EXport Version ..........coeeiieeicenincenarananns £96 plus VAT

(UK and EU customers add VAT al 17.5% to “pius VAT " prices)

—_— e, e e e e e e e e e e e e e e o e e s e o e e am

] CD-ROM ORDER FORM — ORDERING

| Please send me: Version required: ] ALL PRICES INCLUDE UK
I3 Electronic Circtits & Components+The Parts Gallery 1 Hobbyist/Student. : POSTAGE

IT7 Digital Electronics ] Institutional 1 e —_—

: [ PiCtutor (] Institutional 10 user Student/Single User/Standard Version -
| r — - — ‘ pricelinctudes postage tomost countries
1 [J PiCtutor Development Kit — Standard ‘ , ‘ lin the world

1] PICtutor Development Kit - Deluxe ] Deluxe Export Al  EU residents outside thalJK addi£5TER

airmail\postage per order

I
1"t Modular Circuit Design ~ Single User

| OVERSEAS ORDERS: Institutional,
|  Multiple User and Deluxe Versions -
1 overseas readers add £5 to the basic
|

f'U" [ F T4 - R e P s e O T P07 4Pt Tt TR P ool CE Bt i S S R g & S s Thnh S e St s price of each order for aiemail postage
Addressevimisspte o it et M0 i L B P e B | Ido not add VAT unless you live in an
""""""""""""""" i £U4 country. then add 17%% VAT or
PR EEE e St W 1 e S o N S G- . I WS .| brovide your official VAT registration
¢ ber).
I T s POSREOUE:. .. .ovepmeivens il S iee Tel. No:. - B iedsnia ] il :
............................................................................. I Send yOUr Qrder tO:
I i y Direct Book Service
'l Sidna!ure: .................................. L L B R P PP R e sussrstsatuneg rasen awicesiesssanacusene evenea l 33 Grave' Hill' Merley Wimborﬁe
i ' : . : [ Dorset BH21 1RW
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Constructional Project -

TONY HART-

Capture real time events on your security
moritor screen or add them to your home
videos with this PIC time machine.

rH the availability of cheap video

cameras more and more people

arc adding surveillance cameras
to the exterior and interior of their homes.
Cameras connected 10 a video recorder
will record all sors of amusing and some-
umes nefarious activities. and usually it is
useful 10 know the precise time that these
€Venis accur.

Designed tor home use, this project
adds iime and dare information 10 a
multicamera home video security system.
The Time and Date Generator insests a
stcady and casily readable time and/or
date eaption onto any compuosite vidca
signal. The time and dme information
being displayed at the bonom of the
screen.

It also has the opiional facility 1o dis-
play a camera number (1 10 8) provided
from an external camera selecior by in-
putting a 3-bit camera address. This will
allow the user to know which one of eight
cameres Is currently active.

Although originally intended for ad-
ding time and date information o security
cameras, it is equally useful for adding
time and date to home videos. for those
who have not got this capability buiii into
their video camera. 1

This design is based on a PICI6CE4
which performs the real time cloek func-
tion and display character generation.

CIRCUIT OVERVIEW

A system block diagram of the Time
and Dnte Generator is shown in Fig.l.
The full circuit diagram is given in Fig.3.

The circuit is based around ihe
PIC16C84 microcontroller IC3  (from
here-on referred 10 as the PIC). The PIC
has three main functions. namely 1o
maintain the real time clock, to generite
all the characier pixel data that is
necessary 1o display up 10 32 churacters
at the bottom of the sercen and finally to
contro! when the characier pixels are
displayed.

Each characier is composed of an 2izht
pixel by seven screen line matrix. For this
number of characters the PIC is not [us)
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enough 1o directly superimpose the re-
quired display data onto the composite
video signal coming from the video
source. Instead. the PIC loads the charae-
ter display data on a line-by-line basis
into an external RAM chip IG5 in the
period of time immediately after the
frame syne.

One line is wrilten per frame, so that
every seven frumes the RAM is fully
updated. Ar the end of ihis period 1the
RAM coniins all the data required to

produce a 32-character by 7-line display

on a TV/monitor screen.

Between line 256 and 291 the PIC
releases conirol of the RAM chip (IC3) 10
a fast gated oscillator. 1C2a, which clecks
the previously stored lines our of the
RAM,. each bit moduluting the input
compuosite video signal on the fiy. The
gated oscillator is repeatediy synchronised
10 stant a few microseconds after each line
syne. therefore enabling the output display
10 appear steady on the monitor sereen.

REAL TIME CLOGCK
{RTC)

The PIC software rmplemients a real
time clock (RTC) function. The real time
clock data is stored in-registers SEC: MIN,

HRS. DAY. MTH. YRS and YRSH. The
DAY register is incremented o the value
determiined by the MTH and YRS registers
according 1o the verse:

30 davs hath Seprember. April, Jure
and November. All the resi have 31 except
February alone whicl has 28. except 29
during a leap year."'

A leap vear is nomally any year
divisible by four except if the year ends in
00 when it also has to be divisible by 400
1o be a lcap year. So, for example. the year
1900 was not a leap year. but the year
2000 will be.

The RTC only operates when the PIC is
powered. cither from the main 12V source
‘or from a battery back=up.

RTC ACCURALCY

The RTC relies on the PIC's crysial
conrolled clock for timing. For this ap-
plication the PIC's 8-bit timer TMRO is set
1o operate in conjunction with the 8-bit
‘prescaler to form a 16-bit countér which-is
incremented each instruction cycle. This
-is every O-dpus with the 10MHz erysial
specitied (X1).

The PIC maintains the real time clock
by counting the TMRO overflows. \When
incremented every instruction cycle TMRO

— |
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Fig.1. System block diagram for the Time and Date Genérator.
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bollom of the screen.
® Inverse or normal video display.

prefer the American standard.

axternal 3-bit input.

e Display symbot with camigra number vig
extarnal 1-bit input.

e Leap year correction.

e Saltery back-up if required.

¢ Year 2000 compliant.

DISPLAY EXAMPLES
Examples of the display are as follows :-

SPECIFICATION
© Adds time or date or both to a composita videa signal
{NTSC, PAL and SECAM video signals).

e Selectable character height of 5,10.15 or 20 lines.
e Selectable line dispiay from line 256 lo line 281 at the
o Day and month display are swapablefor those who

¢ Display extemal cameara number.from 1 to B.via

¢ Accurzle Real Time Clock with a 'software trimmar.

Completed Time
23:59:33  23/02/1998 time/date displayed and Date Generator
23:59:33  02/23/1998 day/month swapped circuit board.
23:59:33 23:02/1938 C-3 camera 3 displayed
23:59:33 23/021998 C/5  camera 5 displayed
. symbol changs
23:59:33 time only
23/02/200% - date only
will overflow every 0-4X 256 X 236ms or To improve the accuracy even
26-2144ms. A1 each overflow. a counter more. every 35 of the seven
called CLOCK! is incremented and every second periods another CLOCKI
38 CLOCKIs the clock’s second counier is added. So every 7x35 or
ASEC) is incremented. every 245 seconds the PIC ac-

However, one second is not exacily 38
CLOCK! periods, it is actually equal 10 1
secf26-2144ms or 38-147 overflows. So
incrementing SEC every 38 CLOCK]
periods will produce a fairly inaccurate
real time clock as the inaccuracy will be
0-147xCLOCK! or 3-8ms emor every
second, which translates 10 332 seconds
per day error — not very good,

IMPROVED ACCURALCY

Luckily. the compuiing power of the
PIC allows some ecasy manipulation to
improve the accuracy. Conseguenily
every seven seconds an extra CLOCK is
added so that 39 overflows are counted.
So cvery seventh SEC count there are
38x7+1 or 267 overflows, This trans-
lutes 10 267 X 26 2144ms = 6.9992448
sec. This reduces the inaccuracy from
332 sec/day to abow 9-3 see/day. which
is a big improvement.

R e

e
‘I-‘Il

ey -
-

14: 18:37

the rechargeable back-up baltery.

13-10-1998

Monitor screzn shots of the Timé and Date Generator mo

wally counts 33 X 6-9992448 + 0-0262144
seconds = 244-99978secs, This reduces
the inuccuracy from 93 seefday 10 -about
0-1 sec day.

These numbers assume that the
10-000M Hz crysial oscillalor providing all
the timing is running s exactly zero parts
per million (ppm) error. This is highly

unfikely and with 1olerance. emperature’

and ageing effecs the crysial frequency
will be more likely 1o be within =100ppm
runless a trimmer is incorporated.

An eror of 100 ppm translates 10 an
errar of about 8-6 seconds per duay. So
unadjusied. the real time clock is going 1o
heep time to beuer than 10 seconds per
day or say five minutes per month. provid-
ing the crystal oscillator is running at
10MHz = 100ppm. A method of wrimming
has been included in the sofiware to 1rim
the real time elock by up 10 plus or minus
nine seconds-per day.

Everyday Practical Electrorics/ETI, March 1999
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TIME STORE

Every timic any of the.clock counters,
¢:¢ minutes, hours. day. month or year
changes. its value is stored in the
EEPROM of the PIC, so that should the
power supply fail the time will be reset 10
what it was before the power failure,
except that the seconds ¢ount will be resat
10 zero. There is a slight problem here. in
that the data EEPROM of the PIC has a
limited lifetime of typically one miliion
write cycles.

For the hours counter, one million
wriles relates 10 114 vears of use. But for
the minutes counter it relates 1o only 19

-years of use which means that the minutes

memory location in EEPROM will become

-unreliable in just under two vears lime.

To overcome this the minutes value is
stored in the EEPROM address calculated
from the year ANDed with IF hex and
‘is therefore distributed over 32 EEPROM
Jocations, which increases the EEPROM
lifetinie Irom 19 years 10 about 60 years.
tLet me know in 60) years if my ealculation
iscomect.)

In practice it is fecommended that a
rechargeable back-up banery is used so
that the power never fails. I

I 3¢ 10 R9E

dule showing two forms:of displa ying the time and date reddout. Nolte
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DISPLAY CHARACTER
GENERATOR

The character format for the numbers:0
10 9 is shown in Fig.2. Churacters are com-
posed of a simple 8-dot by 7-line mairix
(hines LO to L6 ). Each numeral is six dois
or. pixels wide with a blank dot either side.
producing iwo spaces belween characters,

In normal video the top line (LO) and a
bottom fine (L6) are always blank so this
effectively produces an 8-dot wide by 3-
line high mztrix which is quite readable. If
the inverse video option is enabled the top-
and bottom lines appear white. so produc-
ing the effect of an 8-dot X 7-linc matrix.

The software aliows each line of dots
10 be output once. twice. three or four
1imes providing actual chamcier height of
5,10.15 or 20 lines. The user can therefore
select the most easily readable format for
their particular screen.

Because the PIC is too slow to insert
the time/daie pixels directly onto the com-
posile video signal. the character daia is
written by the PIC o the RAM chip (1C35)
during the first 256 lines after the frame
sync at a rate of one line per frame. The
RAM chip used is actually a 2048 x 8-bit
device, but only one bit of each 8-bit bywe
is used here. Each of the five lines of the
display plus the spacing lines wt the top
and bottom of the display (seven lines in
total) are therefore clocked mto the RAM
during a seven frame period.

The bottom 8-bits of the RAM address
AO-A7 come from a 4040 binary counter
(IC4$) and the wop 3-bits (A8,A9.A10) are
driven directly from PORTA of the PiC
(IC3). The PIC can control the RAM ad-
dress by initially clearing and then clock-
ing the counter via PORTB pins RBS and
RB3 respectively.

The PIC cun therefore write up to 236-
bits of data or pixtls to up 1o eight blocks
of RAM. where cach bleck contains one
finc of bits to display. This allows up
lo 32 characiers to be displayed across
the screen. although the normal maximum
used here is 28 characters.

However. during configuraiion up o six
exira characters are required 1o be dis-
played and 1o allow this each character is
displayed with only one space beiween
characters. This bunching up allows up to
36 characiers to be displayed. but with
slightly less legibility.

PIXEL LOOK-UP
TABLE

The PIC is respensible for compiling
and generting the character pixels Lo storé
m the RANM. The following is an example
thut shows how each pixel of the charmcter
**2°7 is formed and Table | shows an
extract from the actu software.

On cntry 1o the wiramblk routine the
value to be displayed, in this case 2" is in
the high nibble of the WV register. This is the
same as the value 1o be displayed muln=
plied byl6 (2X 16=232 decimal=20) hex).
The low nibble is cleared with the andiw
UF0h instruction and then the pixels are obh-
tuined from the look up wble in segment.

The W regisier is stored in memory
location OFFSET which is then divided
by 2 by the riT OFFSET instruction. This
is now the cquivaleat of the value o be
displayed multiplied by 8 and gives the
offset 1o any number in the fook up able.
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Lo
L3 000000 00 000000 00000 ©C: 0O COOODG 000000 (CO0CO0  OGO00D  GOO00D
L2 00 00 00 00 00 00 00 00 (] C0 00 00 00 OO
L3 00 00 00 000000 00000 000000 0OCODD  DOODOD 00 000000 GI000D
Ls 00 00 00 00 oG 00 00 0O 00 00 o0 00 03
\ goooooooooooooooooooo ‘00 000000 000CC0. 00 000000 00

Fig.2.
_Té this is. addéd the aumber stored in
POINTER and copied w the program
counter PC. The valuc is then retumed in
W and copied to the memory location
SHIFT. POINTER is effectively the cur-
Tent line of the character.
For example. if line 3 of the charucter
*+*2"" is required. then the value added to
the PC is as follows:

Character in W 25h

andlw IFOh clear the low nibble

result 20h ”

divby 2 10h tiis is the character-olisef -
add POINTER 0%5h line number

result 15h this is added 10 the PC

15h is added 10 the Program Counter and
the PC is changed to address + 15h and
exccules the following instruction

retlw h0B20EE10°

iherefore  retuming  with
OL1E21101n the W register

ille ‘value

In summary

I pointer=00 then  retlw b*00000000

the MSB 2" is 1o be displayed

is executed

Character format iorthé humbers 0 1 9.

On returning from the segment fouling
the value in W- is placed in register
SHIFT. The software then shifts the eight
bits (01111110) of this data, MSB first,
into the main RAM chip IC3 by outputting
each-bit in tum and generating a3 WE and
CS puise for the RAM. If inverse video is
selected then all-bits are simply invered
before shifiing into the RAM.

After each-bit is shifted to
the RAM, the RAM address
counter 1C4 is incremented
by the PIC (IC3) generaling a
clock pulse on pin RB3.

At the beginning of each
Jine the PIC resets the RAM
address counter © zero and increments the

‘RAM address A8 AD.AIQ by increment-

ing PORTA. In this way all the pixels are
loaded into the RAM for each line of all
characters to be displayed.

DISPLAY CIRCUIT

Some relevent waveforms to help
understand the display cir-
cuit operation are shown in

If pointer=01 then rétlw b’0L111110’  isexecuted : S,

1f pointer =02 then  retlw b’00000E LY is executed fag.A, Jhe HE 1s ateauped

If pointer=03 then rethw b*011L1110" is executed LR STINE Al b

If pointer=04 then retlw b*D1 100000 s executed : e,' Y hr nf PSP A0

If pointer=05 then retlw b’0L111110° is executed ’;’:":;1% alp;ropnl:?:;e di:;;:’);
1 = retiw bh' I ¢

If pointer =06 then  retiw b 0DODOMND’  isexeculed line (lines 256-201 up

Table 1: Example of the use of a Look-up lable

for character generation

der software control) the
PIC releases conivol of the
RANM clock 1o a fast clock

|' synchronised to the ling
wrismbix f sync.

andfiw Of0h Jsatect 10p récbls ] Initially at the stan of
o each display line the PIC
otc rescts the counter 1C4 by
raising and lowering PORTH
AL T i 2T ke pin RBS (CNTRES). Then
mavwl OFFSET ;save In OFFSET it allows the wsated oscil-
= i lator (IC2a) 10 clock the
st g?:tam setrct 3rd pago for compted goto c_oumer IC4 hv. SImply S?l;
o OFFSET,w waCHAR 2 8 ‘ ting PORTB pin RB3 iris-
e gg’i:‘]"t:l‘?"‘ imssk in good dara . tate. allowing the gated os-
sadwi  POL “jump to OFFSET and raur valia cillator 1C24 10 clock the
| l counter IC4 via resisior R8.
ph ik R | The counter increments the
o1 e BOITNTI10° 0, RAM address and the RAM
02 retw  b5'01100110° outputs the previously stored
o Yy B | S AT dan for the linc of the
05 miw  bOTITTHIG . | display controtled by the
08 w0 upper three address lines set
e v e by PORTA pins RAU. RAI

08 ity B'O00NTOE ) und RAZ.
o gm:‘mj { The counter IC4 incre-
R (i I memts 256 times  uniil
oD rathw  B'OO001106° | counter output Q9 goes high
2 -, which pulls the clock input
CF rathw 0 ’ £ 5 2
10 w0 high via diede D2 This
1t rethy DOIITINIOT 2 | inhibits any more of the
:g st ;;g?ﬁ?::g: l ‘gulcd' uscillu}gr Clocl\s until
¥4 o *0%100000" 1 ihe counter 'is reset at the
15 taiw  BOINNI110T Y This is the valus rerined | beginning of the next line.
ey o 50T in (s axpmpis gy | Without this mechanism the
| counter would overiiow and
" | the line could be parly

displayed again.
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Fig.3. Complele circuit diagram, including back-up battery, ior the Time and Date Genaralgr,
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Fig.4. Example wavelorms for-the Time and Date Generator circuit

RAM OUTPUT

The RAM outpui contains a few glitches:
duc 10 the address counter IC4 being 4
ripple counter. This means that the higher
Q outputs change stie later than the
lower outputs after a clock input resulting
in a lemporarily incorrect address being
presented 10 the RAM uaddress inputs. This
effect is overconie by adding capacitor C7
which reduces the widih of the glitches to a
Ievel that is not discemible on the monitor
or TV screen.

The deglitched RAM output is gated by
an active high signal called ENVIDO from
the PIC pin RBI which goes high only
during the jines that are 10 be used 10 show
the display. These signals are ANDed 10-
gether by 1C2¢ and IC2b. The output of
IC2b then overwrites the existing video
signal. The ENVIDO signal is timed so as
10 prevent any modulation of the input
video signal during the sync period.

Resisiors R3 and R4 form a potential
divider 1o reduce the gate output voliage to
2:3V. This is then added 1o the video signal

by resistor R2, producing s peak white

signal level. The PIC does this for each of
the seven lines that make up the display
characters resuliing in a steady display of
{he time und date, The character height cun
be selected by making the RAM output
each of the churacter lines 1,2.3 or 4 limes.

This design is simple but has some
drawbacks. For exaniple, the ume/date data
simply superimposes a peak white level on
the composite video signal. Therefore, if
peak white is currently being displayed it is
Possible that paris of the display will not be
discemible from the picwre infornation.
Howevcer. this can usually be overcome by
adjusting the line display position during
setting-up and has rarely been found w be a
problem. To enclose the graphic output and
insert the data would require the design to
be much more complicated.

SYNC SEPARATOR

The video signal input (a1 1erminal sirip
TB1 pin 2) is capacitively coupled by
capacitor Cl to the Video Sync Separmior
chip ICI. This chip can be either an
LMI8SI or the slightly improved EL4381,
-both devices being pin compatible.

The.only external components required
for the video sync separator chip to function
are resistor R3 and capacitor C4. C+ is nol
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really required fof use with the EL4381 so
can be omitted if required.

Here the video sync separator produces.

active--low frame and line sync signals
extracied from the composite video input.
Both these signals are passed to the PIC
microcontroller (1C3) and the line svne is
usad as an interrupt. The line sync signal is
also used 10 synchronise the gaied oscillator
circuit IC1a torenable a steady display to be
obtained.

GATED OSCILLATOR

The Gated Oscillator is based around
the 2-input Schmitt NAND gate IC2a, see

Fig.3. The oscillator is formed by feedback

resistor R7 between the gate cutput (pin 3),
input (pin 2) and capacitor C3. The gate
oscillates at approximately 6MHz 1o TMHz
wlhen the other inpuz (pin 1) is high.
However. this inpui (pin 1) is pulled low

‘every line sync by the sync separator line
outputl via diode DI,

which discharges
capacitor C2 causing oscillation 1o be
stopped. The active-low line sync pulse is
only about lps wide. so after the pulse
returns high. capacitor C2 siarts charging

-again, via resistor R6. After approximately

10us the voliage across C2 exceeds the gate
logic | input positive threshold snd the gate
starls 1o oscillate again.

This arungement synchronises the gate
output to the fine sync and stants the oscil-
lator 1Qus after the line sync. This time
determines the display start point from the
lefi-liand edge of the monitor screen. The
frequency of escillation determines the ap-
parent width of the display on the monitor
screen. If it is found necessary 1o adjust
these values to best fit the display -into the
monitor screen then adjust resisior R6 1o
control the start position and R7 w adjust
the display width.

BROWNOUT
DETECTOR

The brownout detector circuit. made up:

of transistor TR1 and resistors R9, R10 and
R11. will deteet when the 3V supply begins
10 collapse and apply a hard reset level to
the PIC. This is necessary in this circuit o
preveni erroneous values being writlen to
the data EEPROM when the power supply
is removed.

Without the brownout detector it is not
uncommon to get tubbish written into the

EEPROM, resulting in incorrect ‘time- and
date daia being stored.

POWER SUPPLY
The circuit is designed to operate “from

the same + 12V supply as the camera but

will agtuzlly operate from about =7V 1o
+30V. The lower limit depends on the type
of +3V voliage regulator {IC6) used.

A low drop out version will allow the
supply to approach -+ Svolis. The upper in:
put voluage is really only imposed by the
maximum regulator input voliage. The cur-

rent consumption is only about 10mA.

The desigzn also allows for a back-up bat=

‘fery 1o be used which may. if required, be a
rechargeable type. It is recommended that &

PP3 NiCad type be used.

[T the normal supply is 12V and link
K2 is fitted, the battery will be trickle
charged at approximately 0-3mA via resis-
tor R17. If a higher supply is used then the
value of R17 may need 10 be increased 1o
ensure that the rechargeable bauery is not
over charged, although the value specified
is probably sufiicient for an input volge
of up to 20V.

Note that if a supply of less than the
battery voliage is used, then power will be
supplied from the back-up batiery and not
the main power source!

EXTERNAL CAMERA
INPUT DATA AND
SYMBOL

In a muktiple camera system, where the
image shown on the monitor can come
from a video selector. it is useful 10 be able
1o display the number of the camera in use
on the screen. This design allows a binary
number input 10 terminals TB1 pins 7. 6
and 5 (bits 0. |, 2 respectively) ‘10 be
displayed as a decimal number on the
screen. The actual decimal value displayed
is the inputted binary plus one. in other
words. if the binary input is O then | is
displn)'ed. and if the binary input is 7. then
8is displayed on the screen.

The three input bits are ead during the
space of time afier the PIC loads the RAM
and before the gated oscillator causes the
RAM 1o superimpose data onto the video
data. During this period PORTA pins
RAQ. RA|, RA2 and RA3 are changed to
inputs and all the bits are read via input
resistors R13 10 R16.
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Additionally. the input 10 TBI/ aliers
the symbol between the C™ and the
camera mumber. This can be used 1o indi-
cate an exiernal event or simply be set for
preference.

Termlinal (TB1) Display

4 5 5 7

1) 0 0 0 C—1
0 0 0 1 C~2
0 0 ¥ 0 C-3
0 0 1 1 C-4
0 1 G 0 C—5
0 1 0 1 C-56
0 1 1 0 C-7
0 1 1 i c-8
1 0 G 0 Cii
{ 0 0 1 ci/2
i 0 1 0 C/3
i Q 1 1 Ci4
1 {2 0 o C/5
i 1 0 1 C/6
T i ¥ 0 Ci7
1 1 i i c/8

A jegic 0 is any voltage less than 2:5V
A logic 1 is any voltage greater than
about 2-5V up to12V

COAUPUTE POEL. | \
OATAFORLIE
AND VARITE 10 BAN

WNT LINE
ITD‘-‘-‘HTEI
i CLEAR =M
' WRFLAG

|

Fig.5. Setup and main Ilaop initialisa-
tion flowchart.

The camern number display can be dis-
abledt if not required during selling up with
the Foé setting.

SOFTWARE

The PIC program for the PICI6CK4
has been written using MPASM. but may
easily be converied 10 TASM assembler
format.

Sefiware far the Time and Date Gen-
erator is availuble on a 3-3in. PC-com-
patible disk from the EPE PCB Serv-
ice. The software is free bu there is a
nominul postage und handling charge. 1f
you have access to the nternet, it can
be downloaded free from our web site:
fip:/Htp.epemag wimborne.co.uk/pub/
PICSHimedate.

Sce Shoptalk page: for déails of how (o
obtain a ready-programmed PIC16C84-10
microconirotler.

When programiming the PIC the fuses
should be set as lollows:

WD on, OSC HS. CP off. U on.

All of the PIC’s memory is used execépt
for just a few locations. The soltware is-
really too complex o discuss in any detail
here. but two Howcharts are included 10
indicate the main functions.

The initialisation and MAIN loop of the
software where a line of data is writlen to
the RAM every frame is shown in Fin.§,
ihe switch is checked and the real ume

-

CH URESYNG

‘ RETURN '

clock (RTC) is mnniained. This provess is
repeated continuousty. Fig.6 shows what
happens after cach line syne interrupt and
how control of the RAM is released to the
gated oscillator when the displuy line is
reached.

Other aspects of the sofiware such as
the character pixel generation have already
been diseussed in detait.

CONSTRUCTION

Detaits of the printed circuit bousd
tapside component lavout and underside
copper tracking arc shown in Fig.7. This
board is available from the EPE PCB
Service. code 221,

COMPONENTS

Resistors
R1 1000
R2 1200
R3,A4  47001'(2 6ff)
5° 680k
R 150K See
E? 1k SHAQ)E
8 1K5
RO 220k TALK
Ri0, RT1 1M (20h Page
R12 100k

R13t0 R17 10k (50
All 0-25W 5% carbon film or betier

Capacitors
C1.C4 .
C810C10,
c12 1000 ceramic disc (6 off)
C2.C3 100p ceramic disc (2 off)
Cs5,C8 33p ceramic disc {2 off
C7 220pceramicdisc
£1n 10p tantalum bead, 168V
Semiconductors
DitoD4  1N4148 signal diodes
(4 off)
TR1 BCS557 pnp transistor
IC1 EL4581 or LM1881 vidso
SyNnc separaior
Ic2 74HC132 quad Schmitt
NAND gate
IC3 PIC18C84-10
pre-prograimmed
microcontrofler, s
Shoptatk
IC4 74HC4040 12-stage
binary countzr
IC5 6116 2K x 8 stalic RAM
IC6 78LO5 +5V 100mA

vollage regulator

Miscellaneous

S min. pushbutton,
nght-angle, p.c.b.
'mounfing seatch (press-
to-make, refease-io-
break)

X1 10MHz crystal

TB1 10-way screw ierminal
‘strip, made up from
linkable 2-way Smm

.¢.b. mouriting lerminal

A lock (5 olf)

Printed circuit board available from the
EPE PCB Service, code 221, 2-way
pin jumper and sinp 2 off); 8-pind.il
sockel; 14-pin dil. socket; 16-pin dil.
sockaf: 18-pin dil socket; 24-pin d.il
sockel: coaxiai cable; optional 4-way
2-pole rotary switch: multisrand connect-
ing wire; 9V rechargeable battery (PP3);

Fig 6. Simplified flowchart for the intar-
rupt routine.
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solder elc.
Guidance Only £2 8

excluding batt.
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There are six bare wire links on the I
pe.b. and construction should commence
by soldenng these in position firs, These
may be made from lengihs of tinned cop-
per wire or &ro ohm resistors if you have
any.

Solder all the other components on the
board. working from the smatlest up 1o the
largest. The PIC microcontrotier and the
ather i.c.s shoufd all be mounted in d.il,
suckets. Puy particular atiention over the
oricniation of the i.c.s and diodes.

The p.o.b, terminal block may have 1o
be- stonted together 10 form the correct
number of “‘wavs™, depending on the
type purchased. Do not forget the two
“jumper”” links LK1 and LK2 if required,
see fater,

If the generator is to be mounied away
from un accessible case edge, then an ex-
ternal switch may be ncluded. Tiis is ef-
Tectively wired in parabiel (o0 the on-board
switch §1. which may be omiued if not
required.

No details have been provided for fii-
Ting the Time and Date Generator inlo a
case. because the unil was intended 10
be included within the enclosure of an
existing video switcher, However, if it is
required 10 case the generator ihere are

many suilable plastic or metal cases avail- =
able ard there are no gpecial precaitions’ | . .
thist need 10 b taken. 3 Hﬂy

Holes have been provided at each comner = =y
of the pc.b. w facilltate fixing if required. - I _r.. 291
Alremnatively the p.c.b. could be fixed 10
another board by replacing the terminal
stip with stiff wire links and soldering
these down direcily.

Finally, double-check for solder shons
or integrated circuits the wrong way round.
When confident, wire up the generdtor, as
shown in Fig.8 and swiich on the 12V
power supply. Hopefully some form of
display will be shown on the monitor
screen. Imitially there may be a lot of ] " * , 7 (e o B L 3 A sepd A R, -
dashies. indicating silly values. but after Fig.7. Printed circuit board topside component layout and full size underside cop-
following the setting up procedure a clean per foil master pattern for the Time and Date Generator. The ngl'vt-angle 10-way
display T e el screw terminal block (TB1) may have to be made up from "linkable” 2-way types.

SETTING LUP

How to conneel the Time and Date : — - ‘ = E=N
Generator up to the video camers and [

power supply is shown in Fig.8 A tvpical I o |
four-camem system sel-up, thal allows the = N s !
camem number to be displayed. s shown i O :

in Fig.9

If video termination is required then use
shorting link LK |. otherwise leave the link
open. With LK1 open the input impedance
is approximately 355 ohms. which wili not

affect the picture quality much. With LKL } &
fited the input impedance is 78 ohms.

The terminsl block TB! pin functions EXTERAL
Jtre as follows: R

Pin Function

Switch

Compaosite video In'out

Video ground

Symbol input SV =/, 0V = =

CMOS voltage levels

CAMDbIt 2 0 to 5V CMOS logic
levels (max 12V)

[
=L

B

&

CAM bit 1 .

CAMDbiIt O

Back-up ballery +9v L —

+12V supply (3V to 20V)

Power and swilch gound Fig.8. Typical imerwliring and power supply arrangament for a single video camera
— S eV selup. The-external switch is optional and replaces S1 on the p.c.b.

(=R =N R}

it

—_— = =
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____Table 2: Function Settings

i3 Select character height of 5.
10.15 or 20 lines.

F2 Select line display from line
258 to line 291.

F3 Inverse or normal video.
display.

F4 Select ime or dale or both.

F5 Swap day and month
dispiay.

Fé Disptay camera number

, i1 to 8) and symbal

F7 Tnm accuracy by up to

; +3 seconds per day.

HOURS adjust

MINUTES adjust

SECONDS  adjust

DAY adjust

MONTH adjust

YEAR adjust

The display time, date and syitchable
functions are al! conwolled by a single
pushbuiton swiich, S1. The switch used
may be SI on the pcb. or it mav be

an external onc wired between teminals.

TR/t and TB1/10 (Gnd).

When the pushbution 'switeh ‘S1 is
pressed for more thun five seconds the
display enters the set-up mode and shows
“F1°. Atypical display being as shown
below:

Fi 23:39:33  23/02/1998 .C:5
{funciion |
selected)

Quick presses of the pushbuton then al-
low the required selection o be changed
and displayed for (hat function. In the case
of Fl the display height will be chunged

every quick press. The display is cyelic, in

that after the maximum height. the next
press will select the smallest height.

To get to the next function hold the push
bution on for five more seconds. In total
there are seven function setiings (FI 1o
F7 — see Table 2) before the time ad-
justment is reached. Afier F7 the real
ome clock adjusiment can iake place and
the timer being controlled will flash. The

year value increments from 1997 (0 2096

before returning o 1997,

All settings and times except seconds-

are stored in the PIC's EEPROM such that
if ull power is lost then only a few sel-
tings will require changing when power is
restored. A description of guch of the

N IL SRR R RN Y Y SR

Layout of components on the finished p.c.b. The pushbut-
fon function setting switch is on the bottom-left comer.

, Q]
lolol @

—{ s
3 t = al e[ &] e >]% [-%
& “mwolelelolelelelelals @l
i
1
v oR !
| LONFTOR H
= . H -
':r%! SIGNAL ] — g VIO
! i i
= GROURD .
H — viozo
\ CAVERA S
d b— o
]
! VIBEC
CAVERAZ
et cro
ALIERA g
' S(E:LE:§TOR CAREEAD
i SWITCH i &0
VICED i
CAMERA &
— oo

Fig.9. A typical four camera s ystermn using a 4-way 2-polé rotary switch for camera
selection. The power supply connections are nol shown in this diagram — see

Fig.8.

function senings obfuined by keeping the
pushbution switch S1 pressed for more
thamey few seconds is shown in Tuble 2.

'If the pushbutton is inuctive for approxi-
mately ten seconds thie set mode is aborted
und the display retums 10 normal.

TRIMMING

The best way to trim the real fime clock
is 10 sei the trim value in the function 7
selting 10 zero. Adjust the clock display to
read the same as a known accurate clock
{e.2 eleiext) and leave for 24 hours. Afier
24 hours the cloek will probably have lost
or gained a few seconds. Adjust the trim

&

NICHKEL
ADDTIUR

value (F7) 10 match the number of seconds
as in the folfowing examples: )

If the display is five seconds fast. set F7
10 5. If the display is nine seconds slow.
set F7 10 =9 (the *—' indicates minus
here). This will apply the appropriate trim
value 10 compensate for the error. Up 1o
plus or minus ning seconds can be accom-

-moditied with this method.

If the real time clock runs faster or slower

‘than this the crystal oscillator X1 must be
‘oscillating more than 100ppm fast or slow.

If fast increase (iry doubling) the value of
capacitors C3 and C6. I stow decrease (try
halving) the value ol these capacitors.

38 13:10/1998 (-]

Everyday Prarrical EleeirdniestETI . March 1999

Monitor screen shot capturing the ime and dafeé together with the
‘camera-on” indication (C-1). -
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5 Qur regular round-up of readers’ own circuits. We pay

between £10 and £50 for all materia! published. depending

on length and technical merit. We're looking for novel

\ elactrical ideas. Ideas must be the reader's own work and
+.| not have been submitted for publication elsewhere. Thg
.| circuits shown have NOT been proven by us. Ingenuity
! Unlimited is open to ALL abilities, but items for
| 4 consideration in this column should preferably be typed or
word-processed, with a brief circuit description (behwean
100 and 500 words maximum) and full circuit diagram
- showing all relevant component vaiues. Please draw all

= —T:\‘\ ;| applicationis and circuil tips, not simply mechanical or
% /
et

\ circuit schiematics as clearly as possible.

Send your circuit ideas to: Alan Winstanley, Ingenuily

Unlimited, Wimborne Publishing Ltd.. Allen House, Eas!
Borough. Wimborne, Dorset BH21 1PF.

They could earn you some real cash and a prize!

Nidb-soial 1<

—== i
0043
WIN A PICO PC BASED

OSCILLOSCOPE

o 50MSPS Duyal Channel Storege
Oscﬂbsmp o 25MHz Specirum Analyser
Multimelsr o Fraquency Meler

) Slgnaj Gengralor

gf)rcu have a nc--el cirouit idea whsch wouid bﬂ
use

PC bas dosanompemuki ke yoms
Every six months, Pico Technology il be

awarding an ADC20£-50 digital storage

oscllascope for the best IU submission. In

addition, two single channel ADC-40s will be

presented lo the rinners up.

Motor Controller With Centre Off

uise width modulation {PWN\]) provides
an efficient and reliable way of controll-

sng the speed of J.c. motors. especially at
tow speed. In addition to a rotary speed con-
trof. these pulse controllers often have some
means of switching the motor direction.

However, the use of iwo controls cun be
cumbersome. especially if frequent direction
changes are needed. One solution is to have
a single rotary control configured so that in
its mid-way position. the motor is staiionary.-
Tuming the control clockwise, will result in
forward motion, and anti-clockwise. reverse.
The speed increasing when it is advanced.

The circuit diagram presented 1n Fig. 1 isa
PWM Motor Controllér, with a cente-ofl
facility. The first section of the circuit
gencrales two pulse-width modulnied signals.
one for forward. the other reverse. The
second section combines these signuls 1o
detiermine which direction is required and
also 10 provide the oulput drive for the molor.

The pulse signals are formed by two
retriggerable monostahles, contained in 1C2,
a 4338B dual precision monostable. Both
mounostables (1C2x and IC2b) are trigeencd
simultancously by a common clock pulse
provided by IC1. which is a 4047B used in
astable mode. Timing components resistor
R and capacitor C2 produce a frequency of
approximately 390Hz.

When the Speed/Direction control VRI is
in the ceniml *off™” position. the time period
of 1C2a and IC2b will be slighily longer than
that of ihe ggering clock pulse. Both of the
inverted oulputs (pins 7 and 9) will be con-
tinuously low. because both monostables will
retrigger before their time elupses.

By adjusting VRI. the resistance between
capacitor C3 and resisior R2 can be reduced.
so the time period associated with 1C2a will
decrease. Since the monostable will now
complete its riming before being rerriggersd.
a square wave will appear on [C2a pin 7.

The mark-to-space ratio will be deter-
mined by how far the comirol VRI is
advanced. When fully advanced, only R2
{4%7) will be used ta charge C3 and the time
period will be abour [20ps. which is
approximatcly 4-7 per cent of the width of
the clock pulse. This gives an output with a
95 per cent duty exycle.

When VRI is wumed the other way the
same thing happens to the other monostable
IC2b which provides the second pulse sig-
nal. Note that 4-7 Kilohms is the minimam
recommended value of timing resistor.

By performing a logic OR operation on
ithe monostable outputs. a signal is produced
whose duty eycle is dependent on the
position of VRI. It will have a high
mark-10-space ratio ai either end of VRI's

travel. reducing towards the middie: and
completely off when centrally posilioned.
1C3¢ and 1C3d (4001 B quad NOR zates) are
connected 1o provide the OR ftunciion,
which is usced 1o drive the emitier follower
output stage of Darlingion transistor TR2.

In Reverse

Thie relay RLA reverses the motor direc-
tion and is driven, via transistor TR1. by an
RS Nip-flop, comprising thie NOR gates IC3a
and 1C3b. The two monosiable outputs are
connected to the ttip-flop R and S inputs.

Since the monostables” owtpuks will ner
‘both be high w the same time. the output of
the flip-flop will go high when the output of

1C2b goes high. The flip-flop remains in this

state untit reset by the output of 1C2a going
high, which indicates a direction chauge, the
relay then reverses the molor’s rolation.

In practice it may be nccessary 1o adjust
the frequency at which IC1 oscillates, by
varying the value of resistar R1. The supply
voltage is not critical, and can be chosen 10
suit the notor used.

However, the supply must stay within the
limits of the. 40008 series, that is 5V.10 15V,
and also comply with that of the relay ceil.
Capacitor Cl was included to decouple the
supply. =

Steve Teal, Wirtney, Oxon:

y ; -0
x + 12V
o1 1
3 ftca = 7
2, % B =
1t = 5
Ve ) 150 d
e il
“§ ASTARLE B
i WA
TR - B
! et
,.-;- TRG
1) e [sPEED AND
C1 = ic1 DIRECT:ON il 8
T0n = i L0<T5 i : ; i £
F treme.  OfNS i T
— ri -T Ca
Q = LYY
55 3
L=l
Vss
|
= =0}
Fig. 1. Circuit diagraim for a PWM Métar Controlles with centre off
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Apply a little magic with ‘f_i_Ili(:S]
» Pre-designed PCB’s with post design flexibility

< SimmStick development platform, and cheap PIC programmer. Lots of i
DT001 aptions. Designed for PIC chips, can be used for other Micros. £ 1296

DT003 -Simmstick mini-bus; power supply, and comms port with D-9 and Max-232. £ 5.55

DT101 A PicStic equivalent circuit on 2 SimmStick platform. PicStic versions 1,.2, £ 296
and 3, all rolled up Into one, plus a Max-232 and 24LCxx type EEprom. 1" ~ J.

DT1 03 ‘Pesigned for the Atme| AVR 40 pin Kicros. Can be used for non-AVR Micros-£ 4.07

Also available:

‘Designed for the Atmel AVR 20 pin Mlcros. Can be used for the earlier. ‘
LCD text modules from DT1 04 v:fs:%:g sr:n)gh ;es th?imeczuﬁ.gs r’eer'iaflnvaarsion?s.'-brb’vided. 1" madule £ 2'96
y p £6.20 DT201 OneInch Prototype board. £ 296
LCD gréphics modules DT202 Two Inch Prototype board £ 4.87
from £39.99

DT203 24 LED's, 4/8 switches on-a SimmStick platiorm.2* module. Uses 1103 £ 4.07
ULN2803's, 4 momentary switches;, 8 link selected swilches. i -

12V plug top CE

_approved PSU £ 399 DT204 Expansion board for SimmStick Bus. 2° Module. ;£ 407
PIC16F84-04/P new At for . T Ty
anuse bt & el DT205 Sl s caras s ponts i dn (plog pesrosaiie oM B 45755

Microchip 1998 =5 4 v ’ _ A 35, 0
CDRO;\_{OﬁJ} 4.99| For additional information, please call or visit the

All prices exclude VAT at web site - www.asamicros.com > 1
17.5% Subject to £3 P&P

o GE 3 Tel: 01706 371695 ASA Micros Ltd.
micros lfti - ay 3758 21 Edmunds Fold
pltice 4 ] e | Fax: 01706 375896 L ifllaBareligh

. > Email: sales@asamicros.com lL.ancs. OL159LS

Forest Electronic Developments ;
Microchip PIC, ATMEL AVR & Scenix Development Support

o= . : — ]
PIC BASIC products - Modules and Compiler | Scenix, PIC, & AVR Programmers
Steaightiorward, capable, powertul, rapid development. PIC Serlal — Handles serially pregrammed PIC devices in a 40 pin ‘
Operating within a Windows Develapmant Environment gur modules need fo | muiti-width ZIF sockel. 16055 16C6X. 18C7X, 16C8x, 16F8BX, 12C508
assembler or UV esaser 1o program yout PiCs, and Gperate from a serial ink 12C508, PIC 14000 etc. Also In-Circuit programming. Price: £457kit,
to your PC. . £50'built & lested.
16C74 moduleteatures — Bk EEPROM. up lo 2000 lines of BASIC, 27 inés PIC Ilntroductory — Programs 8 & 18 pin devices © 160565, 16C55X. 46C51
af pregrammabie 10, 8 A/D inpuls. Usar defined intermupt suppor, intemupt 16C62X. 16C71, 16C71X. 16C8X. 165X, 12C508/8, 12067112 atc. £25/kit.

driven senal RS232 interface, Penpheral I2C bus interface, LCD ﬂisplay AVR — 1200.2313.4144.8515 in ZIF. Price : £40 kit £45 bulll & tesied.
um:e:_lgullm. ;p}i‘ﬁ:ﬁ:mgﬁ% far vanab'gs.' aru; s!'ad exteréc;iéiﬁ; v-;_xh _Scenix ~ SX18/5X28 in a 40 pin ZIF. Price: £40/kit £45 built & tested. |
arrays in RAM & CEPAOM. k 1 swapping ! Programmers supplied with instructions, = Windows 3.1/8598/NT |
Download the development environment-trom our.web site! 16C57 software. Upgrade Programmers free of charge from our web site! A
version stil} availabie - ask lor dziafts 3 7

b = . : AVR, PIC, Scenix — Windows Development

| NEWHN — PIC BASIC MICRO MODULE I Assembler’Simulalor aflows deveiopmant of your AVR, PIC or Scenix

projects in one Windows program. Incorporate mulliple filzs, view heip file
nformation directly from coda, edil within project, build/track errors directly m
source, then simulate. Simulator has many breakpaint types, foliow code in
source wingow, sel brzakpeinis in source, Run, single step, or step over.
Logic Analysef Display! Track vanable values and trace lor display on the
Trzca Analyser. Input stimuli includes clocks, direct values and serial
e a | data. Profiler — =xaming and time freguently called routines uss the

BASIC COMPILER! — The FED PIC BASIC co er for the 16C74 1t - Tl e - g
produces hex code to program your 16074 &Trencllﬁ‘;, vAth no nasd for extemal ::g: ém,l&?ﬁlws"lﬂfl Batlle necks. PIC Version Simulates up la 50 :
EEPRGM. Companbiz vath the EEPROM versions of PIC 16C74 BASIC & ; ) M=
modules ~ develop on an EEPROM based module then compile and Cost £20.00. Specify PIC/Scenix or AVR version
program ycur PiC chips duectiy. AVR & PIC devi — =

i evices
PIC BASIC Micro-Module 4MHz2 — £35.04, 20MHz - £40.00 p ; gt 5 = =
16C74 Module Kit (8k EEPROM, ahiHz) <35.00, Pre-buil £42.00 e St b i AL R B
éi?:dul;d::flélgox& (8k EEPROM, 20MHz) £40.00, Pre-buill £36.00 PIC1BFE4-04P 4MHz £5 00 PICI2CE08.04P 4MH2 £! 80

P : AVR — 8515 £8.00

!Run 16C74 FED PIC BASIC on a module which is only 85x27mm and is
lug compatible with the 16C74 davice
ses Surlace Mounl techrigues and includes power supply, sarial interfaca
nd asciliztor. Operate 35 a standalone module. or plug the moduls a5 &
aughler card directly in place of 3 16C74 Into your application circuit.

i

A\ Forest Electronic Developments e Gy jpelihe ST S -
] = It f, 3 et . X 17 4 ST and handling 10 cach @ - ¥
Mty St Do BUBIQ. (e pavalie s P Eiceienie - WS TR
e \:}‘-n*.'uc - n“r,ﬂ;Jv:—mIL;:l\annﬂmm_____ Deselopments. or phose with aedin card u
01425-2774068 (Voice/Fux) details.
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-y hTBOS|
MARCATO HI-FI
STEREQ AMP

£100 orr

h
NORMAL RETAIL PRICE e Sy
»..‘,‘_ - -

SPECIAL EPE
' READER OFFER

EPE, in association with

B.K. Electronics; are pleased to
be able to bring you this excep-
tional offer on a British designed
and built Hi-Fi Amplifier.

Domn’t miss out, offer ends 31 March 1999

M80Si MARCATO STEREO INTEGRATED Hi-FI AMPLIFIER
A British Hi-Fi Amplifier at an exceptional price. This new @ }NEIQIh‘l g‘ckgn TR
0 i K. & Inputs D, : )
::]W:S W stergo Aam|phﬁer r\?s been l;?arodu::etii blyB K VIDEO, TAPE, DIRECT -
ectronics and rivals amplifiers cosling nearly twice our routed direct, thus avoiding
special offer price. the selecéo&‘ switch, IEC
ification of the MB0Si ; rh MAINS-SOCKET
Tht? specification‘of the'M80Si ﬂarcalo Integrated Amplifier is: @ Outputs RECORD, HEADPHONES,
© Output Power BOW r.m.s. per channel into 812 LOUDSPEAKERS - four?2 sets
@ Input Sensitivity 156mV for full output of 4mm banana sockets for
® Frequency Response 20Hz to 25kHz -1dB conventionai or bi-wired
@ Distortion 0-03% i y connection
@ Signal-to-Noise Ratjo 90dB ‘@-Controls fa%‘?’gRe(fﬂtAhﬁg%'cﬁgﬁb
Power Requi ts 230V o 240V'a.c., S0Hz to. ' i 0¥ ,
@ Power Requiremen GOH\i Lo 240V'a.c., 50Hz to VOLUME, DIRECT, INPUT !
® Dimensions (wxh>d) 435mm % 70mm x 287mm SELECTOR

The amplifier comes with a
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Constructional Project ———

WIRELESS
MONITORING:
SYSTEM

JAMES HUMPHRIS

- Part Two =————

L ow cost radio-linked short-range data
logging is now readily and simply avaiable.

AST mionth we gave the circuits and

constructional details for building an

a.m. Transmitier and Receiver. This
month we set aboin testing the system
modules, consider the sofiware and also
offer the option of going f.m.

RECEIVER TESTING

It is essentinl to get the Receiver unit
10 operate correctly hefore the transmitter
units as the lsiter do not have any physical
indicators as to whether or not they are
functioning properly.

Without a PIC inseried info  the
Receiver, plug in and switch on the power
suppiy. If the voliuge regulator ICI is
working correctly and there are no power
supply shorts on the board, Led. D3
should light.

I this is the case. then fest the power
connections on ail the ics 1o ensure a
clean SV supply of the comeet polarity.
in 1his siate. the board should consume
around 16-3mA. If it is a linle higher or
lower than this level then don't worry. as
long as it is not excessive.

Check the COMM connection on the
boand newr IC4. it should be at +8-7V.
Also check that the case is well grounded
with & continuity tester or muliimeter.

Switeh off the unit, carefully insen the
programmed PIC and conneet the serial
lead between the receiver and the com-
puter. connecting to the pont that is in use
a1t 9600 baud with 8 daia bits, | stop bit
and no parity.

Load cither HyperTerminal in Windows
85 or Terminal in Windows 3.1 (or any
other terminal peckage that is availuble),
Check the flow eontrol is either sei to
Hardware or None and the emulation is set
1o ANSI.

When the receiver is first switched on.
led. DI should flash briefly and the
PC screen should display the message
“*Heilo™". This indicites that the unit has
bovted up correctly and is ready 1o receive
T.f. signals.

If 1his is not the case, use an oscillo-
scope to check that a 3:6864MHz square
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wave is present on pins 15 and 16 of 1C2.
11 this is OK. then check that 1C2 pin 4 has
a gogd 3V connection and look for a briel
pulse train on pin 11 of IC2 as power is
applied. If this is present. tesl ¥C4 pin 14
in the same way for a brief pulse chain of
+84Vio —8.4V.

Note that the duration of this pulse train
ts only five bytes at 9600 baud (3-2ms) and
can easily be missed. The receiver unit
must be operational before the tuning of
the transmitter units as. othenwise, you
could end up in a very difficult situation
where nothing appears (o work!

TEANSMITTER
TUNING

Remove the PIC from the Transmitter
mbdule and shart pins [3 and 14 of its
socket together using a small wire link. This
supplies the rasmiier module with a per-

manent high level so that & continuous.

418M1z carrier wave is ransmitied.

Swirch on the receiver module and con-
nect a muliimeter measuring d.c. vells on
a stitable range between ground and test
point TPI. With the transmilter niodule
switched off. a reading of around 2-6V
'should be obtained.

Sepanite the transminer and receiver mod-
ules by a couple of meires and apply power
1o the transmitter. The meter reading should
increase 1o berween 2483V and 3-15V.

Slowly adjust variable capacitor C4 on
the transmiticr using a non-ferrous tuning
Fool until the reading is maximised al
around 3-15V. This may 1ake some time and
requites the scparation between the units to
be adjusted so that this maximum can be
achieved. Remove the tuning ool und move
away from the ransmitter so that the best
reading can be observed.

Nole that best results will be achieved by
using a clear line of sight between the two
units. Once this has been done, swich off
the trunsmitter. remowve the emporary link
and replace the PIC.

Cdmpleled Receiver module and Transmitter, with licence exempt label.
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This process needs 1a be completed
for each individual trunsmitier unit and
once done. no further adjustménis are
Necessury.

RADIO LINK

Although all the modulation and
demodulation is completed by the ri.
modules and no particutar r.f. knowledge
is required. the radio link is nal i
analogous to a length of wire linking the
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All the transmitler units operate on ihe same r.f. channel.
Therefore. if several events occur simultanzously then the chan-
nel will contain 2 mixture of information. An.example of this is
illustrated Fig.10.

If possible. the events that are being menitored should be
time independent, i.e. not always occurring al the same instant
in time. This is sometimes unavoidable and seme iransmissions
will either occur together or overlap one another. The result of
this is that all of the transmissions will be corrupted.

Each transmission takes only 330ms and events are usualiy
separated by a longer period. i.e. a few seconds or minules.
Therefore. the chance of 1wo independent events occurring at
once is remote.

Fig.10. Example of datz corruption in r.f. channel.
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Fig.11. R.F. data byte derails.

Table 1. Data Packet Description

VALIDITY CHECKS

Byte Typical Value W

In order to detect if the information is  Number (Hex) escription
corrupted. some method of checking the = e : = v =
vﬂ;{(‘;{:‘f’or !sr?c recei::ed U2k e l:irT:d Yo 1 55 Synchronisation Byte - Tel's the receiver that & fransmitter has
Wt thohiedlrihetatn halis 1ra§smiued ) slarizd a packet and that it should wait for the rest ¢f the packet
THhis important to realise that o an); 2 Any Identification Byle — Allows the PC tg idsntify which unit has
meihod of data checking is not perfect and maus e rajemeesign | ;
somelimes 2 corrupled message is inier- 3 Bow FF TX Number - The number of transmissions that the unit has

tal e Beltla ears I 1 st afivais made {00 follows FF). This aliows the PC to determing if any
g:si;ne?s r;&};o;;ﬁ‘l'“ ml:ns:fr h?hmvﬁ:: lransmissions have been misszd due to interference

i’ & : 4 A

chunce of accepting an incorrect message "3 Any Rami gensor ievel fabuie 1 3
S el L7} Any Data 2 - \,ensorieVEI data byte 2. (No! used)

The software algorithm in the ranismiit- 6 Any Data 3 - Sensor level datz byte 3. (Not used)
ter modules encodes the digitised sensor 7 Any Data 4 — Sensor fevel data byie 4. (Not used}
information into discrete data packets that 8 Any Data 5 — Sensar level dala byte 5. (Not used) 7
are sent across the .l fink. Fach data byte g 0010 OF Cyclic Redundancy nibble — Usad to detect if any efrors have

consists of ten daw bits, as iliusirated in

cccurred in the radie fink due to interference

Fig.l L.
The high tevel Start Bit serves 1o let the

receiver know that 4 data byie is on its
way, and to prepare w receive the fol-
lowing cighi bits that constitute the actual
byte. A low level Stop Bit ensures that a
short time exists between sequential data
byies and follows the eight data bits 1o
complete cach byte.

Each packet consisis of nine data byies
as can be seen in Fig.12. Full descriptions.
of cach byte are given in Table 1.

The Transmit Sync Code is used 10
stabilise the receiver module and allows.
il 1o lock 1o the correct frequency. Tt
also strves to indicate to the receiver
software that a valid transmitter module is

validity of the daia.

producing the signal and not afiothey
device using the 418MHz frequency.

The ldentification byte enables the PC
to identify which transmitter has produced
the duta. The Transmit Number allows the
analysis of the number of any missed data

packets by the PC. The Daw bytes repre-
sent the actual digitised data received by

the trunsmitter PIC. The software only
uses the first data byie but. if required. the
remaining four bytes can easily be imple-
mented by changing the PIC software. The
cyclic redundancy chieck (CRC) nibble is.
mainly the method used 1o determine tlie

cyYycLiC
REDUNDANCY CHECK

The CRC nibble (halfl byie) is reusonably
unique o each data packet and is found by
performing a complex polynomial comput-
tion upon the whole data packes (excluding
itself) as it 1s ransmitted. It is essentially
the remainder of a long division of the data
stream by a binary polynomial,

The receiver performs exactly the same
calculation on the received data stream
excluding.the CRC nibble and produces iis
own second CRC nibble. If any corruption
has occusred, the second CRC will be

TAANGINT SYHS CCCE PEWCE ENTFCATICN

Cnnn .

TRANSWIT pamsss

DATL BYTE 2

Pl
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Fig.12. Breakdown information of the r.f. dats packet transmission.
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different 10 the first. Therefore. a com-
parison of these two nibbles delermines
e validity of the received duta.

The CRC nibble consisis of four bits
and has sixteen possible values. The rest
of the data packet is essentially an 80-
bit bindry word that has a staggering 250
(1:208 x 10H) values. Each of these
values will correspond 1o one of the six-
teen CRC values, ie. each CRC value
corresponds 10 7-35 % 1072 dua values.

Distribution of these values is almose
complelely random amongst the 250 pos-
sible combinations and, therefore. the

chance that corrupred data produces the
same CRC as the correct dats stream is
very slim! In foct. with the author's units,
a vorrupled data message has never been
interpreted as correct!

You will next be asked it vou want 10
load the previous calibration settings. If this
is the first fime that you are using the
softwate. then there are not any calibraton
settings stored and vou must click on No.

Following this, the View options window
is displayed. This allows you 1o select the
type of time recording that you require. Full
Time means that the time is recorded as the
time that cach message is received in 24-
howr format. Similarly, Seconds Since Stun
or Minutes Since Start allow different types
of recording depending on the frequency of
messages that are anticipated.

Audible Alerts for Messuges means that
the PC will beep every time a mes-
sage is received and is  useful for
testing the range of the transmitters. Click-
ing Done will present the main window

sage stalus. If a packet is received correcily.
the last column of the table shows QK. If it
is not received correctly the column shows
ERR.

Statistics are calcwlated for the number
of messages received correctly and ncor-
rectly and a ealeulated current Packet Er
ror Rate is detergnined. Messages that have
been missed are counted and a current total
is shown. The pucket emor ruie 1oial does
not tike inlo account any missed puchets.

These statistics give an indication as to
the performance of the sysiem at any point
in time and allow adjustments of the trans-
mitters for better reception.

When you exit from the program using
the File Exit menu. you will be asked if
you wanl lo save vour calibration sertings.
This meuns that vou cun te-start the pro-
erum again without having to entesin afl the
seitings for the scnsors each time. If the

g " L Fig.13 (left). sellings are not wanted. then click No 10
— — e Data capture exit. -
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3 Sensor

transmitied across the RS5232 serial link.
The raw RS232 information can be ob-
served by using a terminal package with
a hexadecimal display capability. Such
a4 window is included in the system’s
software for diagnostic purposes;

SOFTWARE

When the harlware has beeh built and
tested, the information that is received can
be analysed.

The sofiware written for this purpose is
available free as detailed later. It provides:
a simple interfuce between the received
dma and the user’s prefémed spreadsheet or
dasabase application. If the spreadsheet or
dutabase that is wsed has the ability 10
collect data directly from a serial port. then
this is an altemative route that can also be
used for anialysis.

Running the sofiware is simple. install
the package onto the PC’s hard-drive (see
luter}. start the application and 1 dialogue
box will be displuved asking you 1o identify
which serial port the receiver is connected,
10. Type in the COM pon number in the
box and click the mouse on TesL

The program will then 1est the port and
ask you to swiich on the receiver unit.
Once the receiver's boot message lus been
checked, the Proceed butien will be enabled
and onge clicked on. the main window wil
be displayed.
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calibration. Rb=] Hsartan e [y y

where the messages afe displayed. A tvpical
screen shot is shown in Fig 13,

Switch on the transmilters one at 1 tme
and force a message to be transmitted by
changing the condition that the sensor is
used 10 monitor. e.g. munually induce a
change in the temperare of the tempera-
uTE Serisor.

When a message is received from a new
transmitter. the calibration window is dis-
played, A Help window is available from

‘here that will help you enter the correct

calibration seitings for each transmitter and
ensure that the data is lopged in the comect
manner. See Fig. 14,

The Expont Options window trom the Op-
tions menu allows you to set-up the method
that is used to export the data to a file that
is subsequently used by vour spreadsheet or
danbase, This allows fully autematic expor-
ing of data to a file every time a certain num-
ber of messages are received, or munual ex-
porting whenever required.

The other menus available allow the
messuge window to be eleared, the calibra-
tion seiings t0 be deleted. the View
Options window 10 be displayed again or
lexadecimal data 1o be shown.

In Fig.13, the calibruted informaion can
be seen alongside the dute. 1ime-and mes:

TR

wmperature sensor fransmitter unit. They
correspond to the iempemnture of fruit juice
placed in the Itidge 10 cool déwn. then
removed and ice added. The dots on the
graph indicale the (imes t(hat messages
were received. ie. when the temperature
changed and a transmission oceurred.

The tilt switch transmitter unil-is prob-
ably most useful in testing the range of
operation of the units. The sdvantage
of the swiich is that i1 can eusily be
moved and irs orientation changed such
that the environment within which the
system is used can be explored for range
and suitability.

A typical application is shown in the
graph of Fig.16. where the tiltswitch is
used within a vehicle 10 monilor ihe
opening and closing of the boot haich.
This is combined with information re-
corded from another sensor that is being
used to monitor pulses from the odomeier
in order o measure distunce travelled.

A laptop PC in the boot of the vehicle
was -used (o record ail the received
information. This information can be used,
for example. to ensure that a secure load
carried in the boor of a vehicle is only
accessed at particular poimis along a
specifit journey.
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OPERATING RANGE

if the runge of operation of the

o
|
I

transmitter units is not accepable for the » i e s et o = “r{‘,_..x—"-‘
particular application  required. several :'m"-‘mhm ARk
methods could be implemented 10 increase el - -
the physical separation  between the - v ‘
transmitter  and  receiver units. Two Ea e L T — . i =
possible methods exist: replacing the radio - g
modules with more sophisticaled f.m. £k = A Bl #
types and. secondly, increasing the power é ; /
that is supplied to the existing a.m. =] P / 4 I
transmitter module. ;

18— — __;____— ¥ = Ll — =

- DA Praoms i fsge -~
i _— 2T e SRS ke 1 2
‘3 / ga_“ 2 L 1 e 0 3% ] o It $00

14w o A | Tisis ke start of joaney (Mins)

@ ;7 - ] et B Boct Cgee- Ueasspe Recmvws —a— Dixiaoce Forveded (Misds;
$ t Fig.16. Graph details from a baoi sen-
gt i ST T = sor and a dislance travelled sensor.
2y a4 - e e e 200 meties free space and 30 melres worst
: T e N I case are possible.

B __-'ti_—_ 1 - =

s ; N, ey F.M. RECEIVER
# N . J"‘,’_ 2 W v A modificd schematic for the fm.
Ak B S 7 £ R e receiver unit is shown in Fig.17. a suitable
= adaptor p.eb. is shown in Fig.I18. This
b it o S board is avuiluble from the EPE PCB
3 0 1530 1509 =03 75-‘{3 r ra
Tine {45xs) |
Fig.15. Sample- graph of temperatures oblained from & frult juicé drink placed i
a irdge.
1

BOOSTING A.M. With f.m.. howeVér. these effects are
PCJ WER rediced and a strong signal is either

An easy method of increasing the rangé
of operation with a.m. is simply 1o provide
the transmitier with a higher operating
voltage and hence allow more current 1o be
‘consumed by it. The PIC has a maxmimum
operating voliage of 6V and. therefore,
without any extra interfacing between the
PiC and wransmilter. this provides an upper
fimit on the voliage allowed, In order 10
limit the curremt that is consumed by the
iransmitier when rtunning from 6V. the
value of resisior RS needs o be adjusied
according 10 Table 2.

Table 2: Resistor R3 values according to
Yoo voitage.

Ve Min Vo Max R3S Value (Ohmis)
2:3 33 100
2.8 40 220
32 1.3 330
36 52 470
4.2 61 630

52 76 Ik

Performance can be further improved by
the use of a mains adaplor power supply
‘that can provide a regufated and smoothed
5V d.c. oupur. This provides the trans-
mitter with a pood ground connection that
cannot_be achieved with the use of i float
ing power supply such as a battery.

SWITCHING TGO F.M.

Frequency Modulwtion (f.m.) is
considerably more retiable than  the
older uchnologv Amplitude Modulation
{a.m.). This can be ecasily observed by
listeping 10 an a.m. radio sidtion in a car
and travelling around an urban area or
under a brldge The  signal streneth
received is subject to variation due to
buildings, hills, eic.

received or not received. und is reasonably
independent of direction. This is true in the
case suggested here also. An Lm. svstem,
although not tested, would provide u sig-
nificant improvement in performance and
range of operation, but al an increased cost.
Switching 1o fint. involves significantly
more effort than increasing the power of the
a.m. modules. 1t also consumes more power
thun a.m. and is not as well suiled 10 bar-
tery operation. Consequenily, .. is recom-
mended only for use where grealer mnges
are required. Manufacturers’ data sheets for
f.m. modules suggest that a mnge of up 10

Fig.17. Receiver modiﬁ'caf:on details
for fm. operation.

-
-i

GCompleted a.m. receiver board. The f.m. adaptorp c.b. replaces the a:m. modufc
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Fig.18. F.M. Receiver adaptor printed circuit board details.

Service, code 220n.together with the main
p.c.b.

The adapior board sltows direct replace-
ment of the a.m. module with the fm. type.
This board should be mounted above the
existing p.c.b. and connection made via pins
trom the a.m. receiver holes through 1o the
matching holes in the adaptor.

The f.m. receiver should then be soldered
into the adapior board and a 10k{) resistor
soldered into the holes for R7. The antenna
should be connected direcily to the adaptor
board and brought out through tiie ease as
normal. The fm. module uses a more con-
ventional quarter-wavelength short whip ans
tenna of 170mm length.

EFEM. TRANSMITTER

The modified 'm. transmiter schematic
s shown in Fig.19. Capacitor €3 needs 1o
be removed and R3 replaced with a wire
link or 2ero ohm resistor. Components C4,
1.1 and IC2 atso need to be removed.

The transmission adaptor p.c.b. is shown
in Fip.20. This board is also available from
the EPE PCB Service. code 119a.

The board should be connected to the
main p.c.b. via shon flying leads. DATA
IN and GND connections are taken from
the existing holes for 1C2. The power
should be taken directly from the battery
or ather convenient locstion on the transs
mitter p.c.b. The antenna must be |70mm
long rather than the 90mm type described
previously.

The aduptor board must be located as:
close to the transmiiier board as possible,
in order to reduce conducied interference
along the ground connection.

The 3-6V supply should be replaced by
a 6V type in order for the unit 1o operate
correctly. This muesi not be exceeded or
reduced. as it is the upper limit for the PIC
and lower limit for the transmitier module:

It should be noted that MPT1340 is in-
dependent of the type of modulation used.
That is to say. all the anlenna consiraints

214

detailed previously for the a.m. system still
apply and must be conformed with.

Mor  details of the fm.  rudio
modules used wre available from the

il |
|

v

o b

REG'E !

L |

!
=75 i

Fig. 19. Transmifter modification details
for f.m. operation.

—
»
Sk

|
|
1
|
l e
|
|

Fig.20. Fuil size F.M. Transmitter
adapior board details.

Two completed Transmitters. One with a remote thermistor
sensor (right-hand cornar). and the-other showing the required
“licence exempt” label.

manufacturing donipany’s web siie 4
‘hupdiwwworadiometrin.co.nkfprod ucis/
product t.htm.

SOFTWARE
INSTALLATION

Installation of the application software
is the same as for any other Win-
dows based application. Before installa-
tion. please ensure that all applications are
closed. this includes the Microsoft Office
toolbar that is easily forgzouen! Then,
simply double click on the file named
SETUP.EXE and follow the on-screen
instructions.

The default installation dirdctory is
C:\EPE\. This can be changed o insiall
the sofiwarc on any other drive or
directory. Once this is compleied. a
Program Manager icon called Data Cap-
wre is creaied. The application is ex-
ecuted by double clicking on -this icon
either from the Program Manager in
Windows 3.1 or the Szt menu in
Windows 95 or later.

If any problems are experienced during
insiallation such us **Version Conflict’™”
or “"File in use, cannot replace’” then this
generally means that a later version of the
same file is already installed and does not
necd to be replaced. I this is the case,

select the lgnore or Skip buitons.

RESOURCES

Software for the Wirgless Moniloring
System is available on a° 3-3-inch
PC-computible disk from the EPE PCB
Service (for details see that page in this
issue — the spltware is free but there is
nominal post. and handling charge for the
disk). It is also available for free
downloud from our web  site:
fip://fip.epemag.wimbarne.co.nk/pub/
PICS/vireless.

Pre-programmed PICI6C71s are avail-
able. see this month’s Shapralk page. In-
formation on ohtaining other ““special™
componenis for this design are also given
on this same page.
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PROFESSIONAL QUALITY KITS

No. 1 for Kits

Whether your requirement for surveillance equipment is.amateur, professional of you are just fascinated by this unique grea of
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12
years and you can be sure that all our kits are very well Iried, lested and proven and come complete with full instections,
circuil diagrams, assembly details and all high quality componenls including ibreglass PCB. Unless otherwise stated all
transmitiers are tuneable and can be received on an ordinary VHF FM radio.

Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations!

UTX Ultra-miniature Room Transmitter

Smakzst room transmidter kit @ the word! Incrediis 10mm x-20mm ichiting mid
IVAZY cpemtion S00mrangs. N e [
MTX Micro-miniature Room Transmitier

Best-ssing micro-minature Hoom Traremitter. Just $7mm x 17mm inchiing ric
V-12V op2rabon. 1000m ranga_ 4 L s . e $1343
STX High-performance Room Transmitler

Hgh parformance transmifier vein 3 bullered outmut stags fo: greater stabity and
range- Measuies 22mm x 22m. inchiding rmic. 8Y-12V cpzration. 1300m mange, £15:45
VT500 High-power Room Transmitter
Prweryl 250mWN cutpul providing excelient range 2nd performanca
Size 20mm x 40mm_ OV-12V cperalion 3000mrenge.
VXT Voice-Activated Transmitter )
Triggers only when sounds ars delecied. Very low standty current. Varahle sensivly
and deiay vath LED mdicator. Sze 20mm « 87mm. SY operativn 1000m rangz. £19.45.
HVX400 Mains Powered Room Transmitter

Connacts drectly lo 240V A.C. supphyfor longdem monitorng.

Sizg I0memx 35mm. SQ0mrange . be 32y
SCRX Subcarrier Scrambled Room Transmitter
Seramtied outpel from this transmitter cansiol be monitared without the SCOM deceder
connedted i the receiver Siza 20mm x STmm. 3V opsralion. 1000mrange..._. £22.55
SCLX Subcarrier Telephone Transmitter

Connects 'o telephone ne anywharz. requires ro balteries. Outpul scramied 0.
requires SCDM connecied 1o recevar, S 32mm x 37mm. 1800m ange. ... £23.95
SCDM Subcarrier Decoder Unit for SCRX

Connet's fo recever camphone sacke? and provides decoded
headphones. Sze 32mm x 7lmm. GV-12V opsrapon o
ATR2 Micro-Size Telephone Recording Interface.
Connects between telaphone B (anywhers) and e recorder. Swiches lape
auiomaticaly as phooz & used. A conversatons recorded Sz 16mm x 3Zmm.
Posared lominz. .. . Sy XS

£16:45

£1945

zudo. cutputilo
43

* %% Specials ***

DLTX/PLRX Radio Control Switch
Rzmote control anything around your home or garden, outside lighis,
alarms, paging system elc. System consists of a small VHF transmitter with
digital encoder and receiver unit with decoder and relay ouipul, momentary
or allernate, 8way d.bl. swilches on both boards 52t your own uniquz
secutily code. TX size 43mm x 45mm. RX size 35mmx 30mm. Both oV
operation. Range up to 200m.
Complete Systzm (2 kifs)
Individual Transmittar DLTX
Individual Recelver DLRX
MBX-1 Hi-Fi Kicro Broadcaster

- Mot technically a surveillance device but a great ideat Connecls to the
headphone output of your Hi-F7, tape or CD and transmits Hi-F quality to a
nearby radio. Listen 10 your farvourite music anywhere around the house,
garden, In the bath or in the garage and you don't have to pul up wilh the
DJ's choice and boring waflle. .
Size 27mm x 60mm. OV operation. 250m rar':g‘\e:..._,i.—__..:...;.....-..“_. £20.85

- £50.85
£12.95
£37.95

SUMA  rtew
DESIGNS
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THE WoORKsHOPS; 95 MAIN RoOAD,
BAXTERLEY, NEAR ATHERSTONE,
WArwicKSHIRE CV9 2LE
VISITORS STRICTLY BY APPOINTMENT ONLY

UTLX Ultra-miniature Telephone Transmitter :
Sma'est texephona trensmitter ki avaiable. Incredibls size of 10mm x 20mm!
Conniects 1o ne {anyvhere) and salches an and off with phone use

A} conversation transristied. Powared from lne. 500m range.__ L

TLX 700 Micro-miniature Telephone Transmitter

Best-selg te'ephon2 lransmitler. Beng 2mm x 20mm 7 is easier lo assemble
than UTLX. Connegls to lire {anywhere) and swiches oa and off with phons use.
All conversations transmitted. Powered from Ine 1000mrange. . . . £13.45

STLX High-performance Telephone Transmitter

High perisrmance transmitter vith bullersd culput stage providng excefent stabifsy
and pzrfermance, Connects 1o i (anywhere) and switches on and off with pons
uge, A conversations transmmed. Powerad hom fne. . T
Size 22mm x 22man. 1500mrange. .. - £16.43
TKX900 SignallingfTracking Transmitter e
Transmis 3 coatinuous sieam of audo puises with vanabis (ore and rata. ideal for
sighating or racking purpases. High powe Gutput gving rangs up to 3000m =
Sae 25mm x §3mm. 8V cperation . e £20.85
CD400 Pocket Bug Detector/Locator !

LED 2nd piazo blaepet pulse slowty, rale of puise and pacheof tone increase 23 you
arenzch sgnal. Gam control 350ws Enpoing of source.

Size 45Tm x S4mm. GV opetalign LGS 53085
CD600 Professional Bug DeteclorfLocator }

ulicofour readout of signal strangth with variable rate blaepar and variabl sensitly
used 10 daleq; and lotale hidden iransmitiers. Switch to AUDIO CONFORM mogs fo
dietrquich petween locabsed bug transmission and nomma! legitimale signals such as
pagers. celular, taws e, Sze Tmm x 100mm. 3V oparation

QTX180 Crzbs(lal Controlled Room Transmitter )
Nermow band bansmifter for the utmate m privacy. Cpesates an 180MHz and
requies the use of 2 scapnsr recsiver of eur OFX150 It (see cataloqus). 1)
Sge 20mm x §7mm. 9V oparation. 1000m rangs g £40895
CGLX180 Crystal Controlled Telephone Transmitter

As per OTX180 but connects 1o tzlephane Ine {9 monio both sides of conversations.
20mm x §7mm. 9V coeraton. 106Gm range. PR S N et T A ) 105
GSX180 Line Poviered Cryslal Conlrolled Phone Transmitter

As per CLX180 bu! draws powet requiremants from Ene, Ko battenes required.
Szeld2mmxI/mm RangaSB0m_. .,

QRX 180 Crystal Controlled FIy Reteiver

Fer monitoing any of the *Q' rangs transmitters. High sensitvity unit, A RF secton
suppbed & pre-tul and albgned module ready to connecl on board 50 no difficulty
settrg up. Output o haadphones 60mm X 75mm. 9V opeaton. ... £60.95

A build-up service is available on all our kits if required,

UK customers ciease send cheques, POs or registered cash. Pisase add
£2.00 per crder ior P&P. Goods despatched ASAP allowing for chequa
clearance. Overseas customers send Sterling Bark Draft and add £5.00
per order for shipment. Credit card crders walcomad on 01827 714476.

£15.85

-£35.93

OUR LATEST CATALOGUE CONTAINING MANY MORE

NEW SURVEILLANCE KITS NOW AVAILABLE. SEND TWO
FIRST CLASS-STAMPS OR OVERSEAS SEND TWO IRCS.

Tel/Fax:
01827 714476

b
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ELECTRONICS TEACH-IN 88/89

INTROBUCING MICROPROCESSORS

Nik= Toaley B.A. [published by Everydsy Fractical
Electrenics,

‘A complete course that £an lead successhid readers to
the zward of 5 City snd Guilds Letificate in ycductory
tSicroprocessors [7287303). The tock contains everything
you need to Inow including hull details on regestanng for
assessinent, 4tc.

Szctions  cover  Microcomputer Systerms,
Microprocessors, Memodes, Inpquulpul Imerfacin
and Programming. There are  saricus  practica
assignments and sight Data Pzges covering popular
THETOHOCESE01S.

And sxcsilant irtroduction to the subject even for those
wha do not wish 1o take the City 2nd Gualds asscssment.

D pages | Order coda 13:58/53 245
ihzggggzlc:; TEGCH:II-I;‘;No. 7 FREE

ND DIGITA '
ELECTRONICS COURSE SOFTWARE

{published by Everyday Practical Efectronics)

Alan Winstznlay and Keith Dye B.| Eng(Te:th-llEE

This highly acclaimed EPE Teach-in szmzs, which included
the construction and use of the M [ab and Mxvo Lab
test and development units, has be2en put together in
took form. Addiionally, EPT Educational Ssthvare have
developed 8 GCSE Elsctronics softvare program to com:
pliment the coursa and a FREE DISK covering the first two
rsans of the Course is included with the book.

Ar infer=siing and thoraugh tutanisl senies aimed Spect-
fically 3t the rovice or compleia beginnes in clectronics.
The sanes is deligned 1o support thosz undestaling either
GCSE Electronics of GOE Advanced Levels, and starls
vath fundamenta) principles.

if you are taiong electronics or te:hnalcgv 3% schesl
or collzge, this book is_for you. H you just want to
ieam the basics of efectronics or technology you must
make sure yau see It Teach-/n No. 7 will be invaluable
i you are considering a caraer in clectronics or even
if you are alrpady training in one The Mini Lzb and
software enabie the construction and testing cf both
demaonstration and development circuits These lsam-
ing aids bring electronics to lfe in an snjoyable and
intesedting way: you will bath se= and hear the electron
in sdicenl The Micro Lab microprocessor add-on system
vall appeal to higher level siudents and thosz develop-

OOK SERVICE

The books listed have been selected by Everyday
Practical Flectronics/ETI editorial staff as being of
special interest to everyone involved in electronics 5
and computing. They are supplied by maii order to
your door. Full ordering details are given on the

last book page.

FOR ANOTHER SELECTION OF BOOKS SEE THE
| NEXT TWO MONTH'S ISSUES.

|
Note our UK postage costs just £1.50 no matter- how |
many books you.order! |

i

Circuits and Design . |

ELECTRONICS PROJECTS

FREE
USING ELECTRONICS WORKBENCH
plus FREE CD-ROM COD-ROM

8. P Harsey
This book off=rs o vade mone of tested cinouiy mod-
utas which can be used as giacironics projects, part of
an electroncs course, of 55 @ hands-on way of g2t
ting better acquast=d with Electronis Wonbiench, With
circuits rangirg fram uibs. amt bateries’ 1o complex
S¥slems using miegrated circuits, the projects will appeal
'to navices, students and pfamnoners atike,

Electronics VWorkbench is a highly versatde computer
simulation package wohich enables the user 1o desgn, et
andmodwvthyr:wumsb#orewngxhenm.and 0 plan
PCB lsyauts on-screen All the circwils in 1he book ars

provided as runnable Elecronic Workbench fles on the
=nclose.! CD-RGM, ant a safection ol 15 lepns.mirve
citcuits can be explored psimg tha free dama vevsion of
the application.

_Conterts. Some basic concepts; Projects with swiiches
LEDs, relays and dindes Trensstors, Poner suppies:
Op.amp P’D}Eﬂi: Further op.amp ciuis; Logic gates, Reatl
logic circunts; Loge gate multavbrators; The 835 tirmeer;
Fip-fiops, counters and shiftregicters, Adders. comparaiors
and multiplexers: Feid effect ransistors; Thynstors, riscs
ard dises; Constrocung yoes oot lnadex

277 peges Grdsr cods NE2S £1489
A BEGINNER'S GUIDE TO MODERN ELECTRCNIC
‘COMPONENTS

R A. Penfold

The purpose of this bock is to provide practical informa.

tian to help tha resster sort out the basildering array of
components currently on offsr. As sdvanced nowledge
.of the theory ot electronics s nol needed, and this
book s not intended 1o bz & course in elestronic thepry.
The main afm 18 to explain the diffeiences betwocn
companants of the same basic type (e.g. carban, carbon
film, meial film, and vara-wound essistors) so that the
righl ecompenant for a given appfication can be selooted.

A wide rang= of componems are includzd, with the
-emphass l'lmlv on thosa components that are usad
great deat in projeets for the homa construcior

-eiettegmic_¢locks. You <tan by connecting

DISCOVERING ELECTRONIC CLOCKS
Vi D. Phill

This i agdmin book about designing and mating
HKGH and
LOW lagic signals 1o lagic gates. You find aut abou
and then build and test bismables, crvstal-comfuﬂad
astables, counters, deceders and displays. A of thes
subsystems, are carefully expiained. with practical worl
<upported by essy ta follow prototype boand layouts.

Al constructiana) detas’s. inchading cirausil diagrams and
& ptinted cioat bosrd pattern, are given for a2 digal
electroni chock. Tha arcui for the Frst Clock is moddfied
and deinpad 1o produce additonal designs vaich include
a g Digit Clock, Binary Clock, Linear Ciock, Andrea’s Cloct
:mhhassm:-ansioqu&&s#aﬂ and a Cactes Ciock Al of
thesa designs are unusual and distictve.

This is an ideal resowrce for project work in GCSE
Ds: n and Technalegy: Electronics Product and foi
p(a}“"l work In AS-Lavel and Alavel Electronss amf
Te-:hns-'am
184 pagses. Ad spiralbound  [UTR Y

DOMESTIC SECURITY SYSTEMS

A L Brown

This book shows you hnw v-nh commen sense and basic
n vaursa'l skifls. you rtaxm yourheame. 11 #ts0

< tips and ideas whr:h will help you to maintain and

xmpm've your homse sacurty, sven f you siready hawe

zn ztarm. Every circuit in this book s clearly desenbed

and illustrated, and comamns compaonants that are easy 1o

Source. Advice and guidance are besed on the real ex-

perierh,e of the auther vho is an.zlarm Inst=fler, and the

de;gns themsehves have bean rigorously pat to use o
some of the most crime-ridden streess in tha vrord,

The dasigns inclyde all elemants. including sensGrs
detectors, slarms, contrals, ights, video and docr entry
systéms. Chapters cower instaliation, testing. main-
tenance and upgrading.

192 pzges Order code NEZS | £1299

1CROCONTROLLER COOKBOOK

Klikes James

The practieal solutions to-real pfohlérrs ghown in this
cookbaol provide the basis to make PIC and E051
ﬁevoees really voork. Capabilities of the variants are

TG MICTOPrOZEsEH Projects. g
160 pscos [Order code 17} £195 170 pages | Order code BP2ZES | £4.59
X
QAT < fm
\g__' \.‘—t .]”. SUU

VANDOWS S5 EXPLAINED

PR M. Cliverand N. Kantaris

H you would ke 20 get up and nmning, 2< S0 25 possitda,
with the new Vindows 85 op=raling systém, 156n this is the
book for you.

The book was wnillen with the non-expar. busy pErsan M
mend. N1 2apiains the hardware that you nesd In onder 10 run

Vindervs 95 By, ahd horw 10 ingall and cplimis
YOUR Systen's resources. it presents a0 avennew of the Win-
doves 55 emvirciumaent.

Later chapters Gonver how to work with programs, folders
smd decuments; how o control Alindows 85 and use the
many accessones that-cone= vath it; hovs 1o us2 O0S pro-

grams and, mey.msmmdlﬂwmm
murssate with the rest of tha etectronic world.

V70 pages Order code BR300 €595
INTERFACING PCs AND COMPATIBLES
R A Pzniold

Once you know how, PC intarfacing is jess mvoived then
interiacing msny esght-hit machines. whech have tendad to
2 some unesead interfacing methods.

This book gaes you: Admdcddmmmoﬂhelms
precant on the PC sxpancion bus. A datalad discusgion ¢
the-pliyseal charactensiics of PC expansion cards. The I.D
map and deads ol the sreas whare your add-on,can be
fiited. A discussion of address deeodmg_[z_fchnquﬁ Pracu-
cal address decoder cutuits Sample 1TL 8-t inpat arat
ctput ports. Detsdis of us'ng the B2SS ilel interface
sdspros, Dgaﬂmgn.:cgu‘ converter circuits. In fact every-

thing you ne=d to know in ordar o produce dccesshil PC:

add-ons.

80poges 0y
EASY £C INTEAFACING
. A Penfold

Afthough tha intarnat expansion siots'of a PC provide
full sccess 1o the computes buses, and are suitable for
user add-ons, making your own expansicn cards re-
quires o feir amoum of expertise and equipment. The
built-in ports provids what is often a much easier and
hasslefreg way of Interfacing your own circuits 10 3
PC. In pasticlar, & PC printar port plus a small amourt

216

oi axtzrnal hardeare :Jmndes 3 ‘surptisingly versstile
inputicutput port. The PC “games” port is less useful for
gereral interfazing purposes. but it can be ysaful in
stme applications.

ok povides 3 number of useful PC edd«an
circuits including the following: Digitst input‘outpul ports
Analogus 1o digital comerter; Digital-to-Analogue Con-
verter, Voilags and cunent measurernent corcuits; Resis-
‘tance metzr Capasitance meter; Tomperaiute measure.
ment interface. Biofeedback monitey; Canstaml voltage
modal trein controller, Pulsed model tran cantroBass,
Position senzof [optical, Hall eftet, efc ). Stepper motor
interlace; Relay and LED drvers; Triec mams switching
inlerface.

179 pages Ordar chde BP3S5 £4.99
INTRODUCTION TO h.ICROPROCESSORS

John Crisp

Hv&uula ms:-@mﬂbe.nvd\ednhﬁusaﬂof

MICICArOCRSSoes. his practral indmduction

read%ng Thsbaczk pinn{&. a thotoushly 1aa.d3t"= introduc-
BN 10 METOOCeSSOrs. asswnmgm reious mowledge
of the subyect, ntx a tech tcal back-
ground. R @ suilable for stxfents. tedn'mars.eng’necfs
and hobbsists, snd covers the full cange of modemn
FECIOMNTCESIOIS.

After a thorough mtrestuetion 1o ths subjeet, wisas are
devalopad progressively in a weeilstrucured formae. Al
technics tenms are carclfolly and subjects vibich
have proved difficult, for saamypic 2's complement. ara
clezity explained. John Crsp covess the compiete rznge of
cToprocessors fem the poputar 4-bit and B-bi desigrs 10
today's soper-fast 32-bu and 64-ba versicns that power PUs
andengme man-gemen! systams etc

wotid changed in 1971; l.(‘acroprocﬁscr‘s
don’l tave |en fingers: More couning: Mathamatical
miczos; s all 2 matte of logic: Registers and memories. A
mroprocessos based system; A typecal 8- microproces-
sor; Programng. High ievel languages: MicTos are getling
#nd faster, The pantium, The PowerPC, The Alphs
2164 micrgprese=si Interfacing, Test equopment and
fauh frefiry

Qrder code NE31

222 pages £1699

d, and ways t0 enhance these sre shown. A
survey of comman inierface devices, and a descrip-
tion of pregrammming models, fead on to @ sscfion on
development techniques. The cookbook offars an intro-

duchion that will- ullua\- zny user, navice ar‘expedenced.
o maka the mast of microcontiollars.
240 pages £19.99

A BEGINNER'S GUIDE TO TTL DIGITAL ICs

‘R A. Penfold

This book first covers the basics of simple logic circvits
in general, and then progresses 1o specific TTIL logle
integrated ciouits The devices coverad includa gates.
oscillalors, timets, ﬂlp.‘ﬁaps. “dividers. and decoder ¢ir-
cuire. Some practical cirguils are wsed 1o illusirate the
‘use of TTL devices in the “real World”

142 pages Ordes code BP332 £4835

"ELECTRONIC $YODULES AND SYSTEMS FOR
BEGINNERS

Owen Bishap

This baok describes over B0 moduiss electronic circulrs,
how they waik, how to build them, and how to use
them. The modules may bz wited together (o make
hundreds of different ¢l=sctronic systems, both analogue
and digital. To show ths reader how to, begin build-

‘ing systems from modules. 3 selection af over 35

elaztronfc systems are described In detsil, cowerning

-such widely diflering applicatens as timing, home

s2cunty, measurement, audio (inciuding a simpls rdio
‘acaiver), games and remaote conirol. A
207 psges Urdér cads BP266 £38:

‘PRACTICAL ELECTRONICS CALCULATIONS AND
FORMULAE
£ A.Wilson, C.GLA. C Eng. REEE. FLE. RE, FBIM
Bridges the gap betemen complicated technical theoty,
and “cut-and-tried” methods which may bring success
fn design but leave the experimenter unfulfited. A
strong practical bias — tedious and higher mathematics
have been ayoided where possible and many tables
have been included.

The boak 1s divided imto 3ix basic sections: Units and
Constants, Direct-Current Circuits, Passive Compenenle,
Ahsmating-Current Greuits. Netvworks and Thagrems,

Measuremsnts. 3
255 pages Order code BPS3 €3.95
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SCRGGGIE' S FOUNDATIONS OF WIRELESS

AND ELECTROMICS - ELEVENTH EDITION

8§ W Amos and Regar Amos

Scroggle's Foundations s a classs text for anyona wovk-
ing vrth electronics, who needs to know the ant and craft
of the sublect. N covers beth the thaory and piactbeal
aspects of 8 huge range of topics from valve and tuba
technology, and the gpplicasion of cathode ray tubsas
0 radar, 10 digitsl mne systems and optica! recording
techmqoees.

Since Foundators of Wireless vras fiezt pubfished over
€9 years ago, 7t has helped many thousends of readers to
bezonmia familiar with the principles of radio ang eloc.
‘wonics. The original austhnr Sowerty was succesded by
Seroggie i the 1940z, whose name became synanymous
with this classic primer for practivoners and studsnts
slike_ Stan Amos, cne of the fathers of modern‘electionics
and ths muthor of many well-knovn baols in the aras,
100k over the ravision of thig book in the 1083s and it is
te, with his son, who have produced this latest version.
<00 pagas £19.93

ELECTRONICS MADE SIMFLE

dzn Sli;:iclail o
Assuming n0 orior kmowledge, Electromics Made Simple
presants an outline of modern electronics vath an em-
phasis on undarstanding how systems work rather than
on details of cicurt diagrams end calculations. 11 s idesl
for students on = rang) of courses in alecironics, inglug-
iy GCSE, CBG and GNVQ, and for studsnts of other
subjedts who will be wsing aectronic nstruments and
triethods.

Contents; waves and pulset, passive COMPONants,
aclive components and KUs, tnear circuits. block and
circunt disgrams, bow rad-a works, disc and tspe record-
ing, elements of TV and radar, dignal signals. gating and
logic circuils, counting and correcting, microprocessars,

catzulstors and computers, miscellane0ut systems
Paga 399 [15rge fommat) ) Orcder ¢ode HE23 £12.95

TRANSISTOR DATA TABLES
Hans-Génther Steidle . y

The tablss In this bock contain Information a2bout the

ckage shape, pin connacticas and basic slectrical data
for gach of the many thousands of transistors bsted. The
dats includes maximum reverse voltage, forward current
and povrer dissipation, cuttent gain and forward transsd-
Jmittanca and resistance, cut-off frequancy and datails of
applications.

A book cf this size is of mecessity restricted in its scope,
and the individual vansstor types cannct therafore.ba
described in the son of detall that maybs found in some
Larger and considarably more axpensive data bools. Hode
aver, the fist of manufacturers restes wiill make it
easier for the prospective uzer to obtain further informa
tion. if nocessary,

Lists over 8,000 differem: transistors, inclsding fe t€
200 pages 555

MORE ADVANCED USES
OF THE MULTIMETER
R-A. Panfold
Tha book 8 primanly
imanded 33 2 follow-up to
BP239, [s2e bslowl, and
chould also be of vales
to anyone who zlready
understands  the basies
of voflags iesiing and
simple component testing.
By using the techniques
described in Chapter 1
you can fest and analyse
the perdomante of &
range of components vdth
st a muhimeter (plus 2
very fevs inaxpemsive com-
ponanis m some cases).
Some useful quick check
methods am also covered $
Vihile a2 multimeter s supremply ve 5;: 1t do2s have
-its imitabions. The simple add-ons described in Chapter 2
‘extended the capahilites of a mullimeter to make & aven
moie usehsd,
&2 pages Order code BPZES

ELECTRONIC TEST EQUIPMENT HANDBOOK
Steve Mcney 1
The principiss of cperation of the various rvpes of 125t
instrument 22 explained in simple t2rms with 3 miRimum
ofm ical analysis. The bock eovers analogue and
digital meters, b oscilloscopes, sgnal generaiars,
counterx, timars and frequency measurement. The practi-
cal uses of the instruments zre also examined.

Everything from Oscillators, R. C & L measyra-
ments (8od much mere) to Waveform Genergtors and

jesting Zensrs.
<06 pages £8.95

GETTING THE MOST FAROK YOUR MULTIMETER
R. A. Penfold
This book & primani

£2.95

aimed al beginners and those of
Wmited eaperience of electronics. Chapter 1 covers the
basics of analogue and digit=i multimetars, discussing the
relative merits and the Lmitations of tha two types. in
Chaptar 2 various methods of component checking are
described, inchading tests for transistors, thyristors, ress-
1ors, capacitors and diodes. Circuit resting 15 covered in
Chaptar 3, with subjects such as voltage, elrrent andd con-
tinwity checks baing discussed.

fn the main ftlie o NO prévious kmewdedga of éx-
perience is assumad, Using these simple compenent and
circist testing techniques the reader, should be abl= to
conhdantly 152kis sanacing of most electioric projects.
56 pages £255

NEWHKES ELECTRONICS TOOLKIT- SECOND EDITION
Geolf Phillips

Tha suthor has used his 39 yeara experience in indusiry to
draw icpether the bask information 1hat is cons:er}w
demandsd. Facts, formylas, dats and charts 372 peoesniad

Everyday.Praciical Elecironics! By March 1999

o help the enginzar when designing, developing, avaluat-
ing, fault finding and repsinng electronic circuits. The
result i this handy workmats volume: & memory akd,
or and reference source vohich is recommended 1o all
glactronics eng@ineers, students and technicians.

Have you ever wished for & concse and comprehen-
siva guide to slectronics concepts amd ndes of thumb?
Haye you ever béen unable 1o source 2 compenent. af
cheoss baraten two altematives for 2 particular appbica-
pon? How much time do you spend searching for gas»c
facts or manufacturer’s specificefons? This book is the
SNTWEL, @ COVETS [5£i5T015, capacitors, induciors, semicon-
ductars, logic circuits. EMC, audio, electronics and musiz,
telaphones, electsonics in fighting. thermat egnsiderstions
connections, refarence dam. T
158 pages Ordet cods NEX £1299

PRACTICAL ELECTRONIC FAULT FINDING AND
TROUBLESHCOTING
Raobin Pain .,
This 5 not 2 book of theory. It 5 a book of prattical
tips, hints, anzt rules of thumb. all of which will equip the
ezader to tazhie ag{ioh_ You may be an engineer or 1ech-
nician in search of miormation and imdan;e & college
student, a hobbyist building = project from a magazina, ot
i 3 kean saif-taught amalewr who 1§ mterested
eiectronic fautt finding but finds books on the subject toa
maihematics or speaalzed.

The booh covers: Basics — Voltags, current-end resis-
tance; Capachance, inductanze znd impedance; Dicdes
and ' transiStors; Op-amps and negative feddback: Fault'
finding ~ Analoque fauht fiding. Digital fauh finding;

Memoty, Binary and hexadasimal: Addressing; Dtz
logic: Mictoprocessas aation; L0 conuol; CHT controd;
Dynamic RAM: Fauh finding digital systorme; Duai trace
-oscilloscops; IC roplazement.

274 pages
AN INTRODUCTION TO LIGHT IN ELECTRONICS
A. Wilson 1

This book is not for the expent bua ngithsr is it for the
compltely uninitiatad. bt ks assuined the readsr has <cme
basic knowledge of electronics After desling with sub-
ects like Fundamamemals, VWaves and Panticies znd The

of Light such things 2s miners, Detectors.and
Displays are discussed. Chepier 7 details towr ddffarent
‘ypes of Lasers before concluding vrith & chaptes on Fibee
Optics

£4.85

UNDERSTANDING DIGITAL TECHNOLGGY
£ A Viilton CGIA. CEng. FLEE. FL Mgt
This book examines what digital technology hes to offer
and then considers its srthmenc and howw 7t can ba ar-
gad for making decisions in 5o many processes bt then
legxs at the pan digital hasto play in tha ever expanding
informaticn Teehnology, espécs in modsm wansmis-
slon systems and {elevision. It avoids gettind dzeply ine
vedved in mathemistics
Vzrious chapters cover: Digital Asthmetic, Electronic
Logic, Conversions between Analogue and Digitel Struc-
tures, Trangrilssion Systems. Szvarad Appendices sxplsin
some af the concepts mare fully 2nd a glossary of temmns

s included., ke
| Ordet code BPIVE] £295

£1889

151 pa-ges

183 pagss
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ELECTRONIC PROJECT BUILDING FOR BEGINNERS

A. A Penfold

This book is for complele beginrers 15 Elegtronic péoyett
bufding. (1 provides a camptlete introduction 1o the practi-
caf zide of thig fascinating hobby, mchading:

Comparnent identification, and buying the right paris;
resister colour codes, capacitor value markings. &g
sdvice on buying the nght tooks for the job: soldering;
making easy work of the hard witing: construction
mathods, inchading stipboard, custom printes! giteyf
bozrds, plain matnx boards, surface mout boards and
wire-w13pping, fnishing off. and sdding panz! labels;
geiting “peobleny’ projects to work, Including shmple
methods of fautt-finding. ]

In {act verything you nezd 1o kntny in oeder to got
started in this absorbang and creative bobhy.

135 papes Orter code BP392 Eo5
45 SIPLE ELECTRONIC TERMINAL BLOCK

PROJECTS

A. Bekbington

Contstins 45 easy-to-huild elecironic projects that can be
constructed. by an absoiuie beginner, on temminal blocks
s only & serevedriver and ciher simple hand 10685 No
soldefing is nssded

Most of the projects can bz simply screved togsthe:
by folloving the layout dizgrams. in 3 matter of minutss
and rezdily unscrewed if desired 1o make new cirtuits
A thaoretical circuit diagram 5 ateo included with each
project 1o help broaden the constructods knowledos.

The projects Includad in this book cover a wide range
of interests under the chapter headings: Connections and
Componrents, Sound and Music, Entertainmem, - Security
Devices, Communication. Test and Measuring

163 pages £h85
.30 SIWPLE IC TERMINAL BLOCK PROJECTS
R.Bebbingten

Follaw on fram 8P378 uzing ICs.

17 pages Order code BP379 2493

HOW TO DESIGN AND MAKE YGUR OWN P.CBS

R-A. Penloid

Deals with the simpla methods of copying pristed oir
cwit board designs frem magarines and boaks and covers
zlt aspects of simple p.ob. construction Induding phots-
graphic methods and designing your gwn pcbs

£D pages Order code BP121 £3.99

BOOK ORDERING DETAILS

Our postage price is the same no matter how many books you order, just add £150 o
your (otal order for postage and packing [overseas readers add £3 for countries In the'l
EEC, or add £6 for all countries outside the EEC, surface mail postage) and send a Po,l
cheque, intgrnational mcney order (£ sterling only) madza payable 10 Direct Book Serv-
ice or credit card details, Visa or Mastercard — minimum credit card order is £5 —to: |
DIRECT BOOK SERVICE, 33 GRAVEL HILL, MERLEY, WIMBORNE, DORSET BH21 1RW
{mail order only).

Books are normally sent within seven days of receipt of order but plesse allow a
maximum of 28 days for dzlivery — more for oversess orders. Please check price and
availability (see lstest issue of Everyday Practical Electronics/ETl) before ordering from
old lists.

For a further selection of books see the next two issués of EPE/ETI.
DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD. Tel 01202 881748
'Fax 01202 841692. Due to the cost we cannot reply to averseas orders or querjes by Fax. ‘g

E-mail:dbs@epemag.viimbome.co,uk

r——_ ————— et — o — o — e — o —— —— —— __-___';‘zz._'.‘—
! BOOK ORDER FORM |
|
:Full'narn'e: e8RS = i b v VR s S |
A dress v b ez e g A o ; ra il =
| |
| e LT S AR U e T e e |
T VTTRL (e PasteddE: viee TElephone NO: wicn. ot e e N |
[ 5 |
ISlgnsmxe:.....‘ dete E e Y L e Sinmees |
I{_1 tenclose cheque:PO payahls to WIMBORNE PUBLISHING LTD 0t £ o.ooooooooooooooo == |
:1:1 Plzase charge my Visa/Mastercard € ........o..ccooooo.......... Cord expiry date .. ... e e :
'.Qam NUMbEr ..o R s TR A e | T R

B TSP,

N 3358 cominug on separate shestof paperifnscestay
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VIDEOS ON ELECTRONICS

A range of videos (selected bv EPE editarial staff} designed 1o provrdc_
instruction on electrenics theory. Each video gives a sound fntroduction and
-grounding in a specialised area of the subject. The tapes make learning bath
easicr and mare enjoyable than pure textbook ar magazine study. Each video
uses a nixture of animated current flow in circuits plus text, plus cartoon

instruction elc..

and o verv full commentary to get the points across. The

tapes originate from VCR Educational Praducts Co. an American supplier.
(All videos are to the UK PAL siandard on VHS iapes.)

| BASICS
VT201 10 VT206 is a basic electronics

‘course and is designed to be used as a

complete series, if required.

\'T201 54 minutes. Part One; D.C. Circuits. This
video is an absolute must for the beginner.
Series circuils, parallel clrcults. Ohms law,
hou to use the digital multimeter and much
mare. Order Code VT201
VT202 62 minutes. Pant Two: A.C. Cireuits. This:
is youl next siep in understanding the basics-of
electronics. You will learn abeut how colils.
transformers, capacllors, etc are vsed in com-
mon Circaits. Order Code VT202
V1203 57 minutes. Pan Three; Semiconductors.
Gives vou an exciting look Tute the world
of semiconductors. With basic semiconduc-
tar theor. Plus 15 different semiconductor
devices explained. Order Code VT203

m@']‘

53
=

V7204 36 minutes: Part Four; Power Supplies.
Guldes vou step-by-step through difierent sec-
tions of a power supply.  Order Code VI204
V1205 57 minutes. Pan Five; Amplifiers. Shows
wou how amplifiers work as you have never
seen them belere. Class A, class B, class C,
op.ainps. elc. Order Cude VT205
\'T206 54 minutes. Part Six; Osdillators. Oscil-

laiors are found in boih finear and digital cir--

cuits. Gives a good basic background in oscil-
fator clreuits. Order Code VE206

! VIDEO ORDER FORM |

I 2[5 T e O e N e S e O e S - St}

1 |

1 il

ko |

1 |

1\

'-II‘ PR =t - T PR Ly s Post code: i, ST Telephone Vo*.&.:
IO P T e i e, b R o =L e B e Bt s s :
[] 1enclose cheque PO payable to WIMBORNE PUBLISHING LTD ]
[ Please charge my Visa Mastercard: Card expiry date ..c...cooieiieeecionnionersaeeac |

in almost every digital circuil.

Card No: ........... o S S RIT o L e e I o

VCR MAINTENANCE

VT102 84 minuies: Introduciion to VCIR
Repair, Warning, not Ior the beginner.
Through the use of block diagrams this
video will take you through the various
circuits iound in the NTSC VHS system.
You will follow the signal irem the input
to the audiojvideo heads ien from the
heads back to the output.

Order Code VT102
VT103 35 minutes: A step-by-siep easy to
follow pracedure for professionally clean-
ing the tape paith and replacing many of
the belts in most VHS VCit's. The viewer
will also become familiar with the various
parts iound in the tape path.

Order Cade VT103

DIGITAL
Now for the digital series
This series is designed
good grounding in digital
technolegy.

VT301 54 minutes. Dighial One: Gates begins

of six videoy.
to provide a
and computer

with the basics as vou leam about seven

of the most commen gates which are used
plus Binary

netatien. Order Code VT301
\'T302 35 minutes. Digital Two; Flip Flops will
further enhance vour knowledge of digi-
tal basics. You will learn about Ocial

and Hexadecimal notatlon groups. flip-flops,
counters, eic. Order Code VI302
VT303 54 minutes. [gital Three: Regisiers and
Displays is your next step in obtaining a solid
understanding oi the basic citcuits iound In
ioday's digital designs. Gets into multiplexers,
registers, displav devices. erc.

Order Code VT303
VT304 59 minutes. Digital Four: DAC and ADC
shows vou how the compuier is able to com-
municate with the real world. You will learn
about digitalto-analogue and analogue-to-igi-
tal converter circuils. Order Cade VT304
VT305 56 minutes. Digital Five; Memory Devices
introduces you to the technology used in many
of todays memory devices. You will learn all
about ROM devices and then proceed into
PROM, EPROM, EEPROM, SRAM, DRAM, and
MBM devices. Order Cade VT303
VT306 56 minutes. Digital Six: The CPU gives
vou a tharough understanding in the basics of
the central processing unit and the inputfoutput
circuits used to make the system work.

Order Code VI306

QCANDO !

e ———

\ UCANDO

e

RADIO
VT40t 61 minutes. AM. Radic Theory. The most
complete video ever produced on am. radio.
Begins with the basics of a.m. transmission and
proceeds ta the flve major s1ages of a.m. recep-
tion. Learn how the signal is detected, converted
and reproduced. Also covers the Motorola C-
QUAM a.m. sterco system, Order Code VT401
VT402 58 minutes. EM. Radio Part L. FM. basics
including the functional blocks of a receiver.
Plus r.f. amplifier, mixer oscillator, i.f. amplifier,

{imiter and L.m. decoder stages of a typical f.m.

regeiver. Order Code VT402
V403 58 minutes. EM. Radio Part 2. A con-
tinuation of fm. technology from Pam 1.
Begins with the detector stage output, proceeds
to the 19hHz amplifier. frequency doubler
stareo demultiplexer and audio amplifier stages.
Also covers RDS digital data encading and
decoding. Order Code VT403

MISCELLANEQUS

\T501 58 minutes. Fitre Optics. From the fun.
damenials of fibre optic technology through
cable manufacture 10 connectors, transmitters
and receivers. Order Code VT501
VT302 57 minutes. Laser Technology A basic in-
troductien covering some of the commaon uses of
laser devices, plus the operation of the Huby
Rod laser, HeNe laser, CO2 gas laser and semi-
conductor laser devices. Also covers the basics
0i.CD and bar code scanning.

Order Code VT502

ORDERING; Frice ircludes
postage to an

ere in the
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SURFING THE INTERNET

NET

WORK

ALAN WINSTANLEY ——

A& I £7r work is the monihly column specially writien for readers

who access the Internet either at home or work. Our web

site htip://www.epemag.wimborne.co.uk provides details of the

contents of curremt and previous issues. with photogmaphs and

brief descriplions of many past projecis. and the web site is as
popular as cver amongst readers all around the world.

Also availuble on the EPE web sie is the EPE Char Zone
(Awwwboard) which is a message board where readers and other
clectronics enthusiasts can air their views or ask for help from other
readers. By using the fill-in form on the Char Zone page. a message
can be posted In vinually real ume for others 1o follow up. It
should be noted that we cannot guarantee a personal reply 10 any
querics raised addressed 10 EPE Editorial staff by Char Zone users,
although we do visit at regular intervals: querics requiring a
reply should be muiled to the appropriste E-mail address — see
the separate pamel elsewhere in this issue conceming £EPE Net
Addresses, .

Messages are retained in the Char Zone for approximaitely four-
teen days subject 10 our discretion but follow-ups cannot be ar-
chived on our web site after they expire. so it’s advisable 10 check
back at reasonable intervals to check for any replics. The Accept-
able Use Policy (AUP) is also published online and is accessible
from the Char Zore. It contains common sense rules which we
designed 1o ensure that everyone enjoys their visit and may hape-
fully contribute to the running of the Char Zone. Please follow the
spirit of thé AUP and help us to maintain the EPE Chat Zone. You
benetit!

EPEMAG DOT COM

Tt can be taken for granted that the Tniemet has swiftly become
an integral pant of your computer system. The nexi gener-
ation of Microsoft’'s Office sofiware suitle —~ Microsoft Of-
fice 2000 — will include closer Intermet and Intranet suppon
than ever before. Windows NT users may be aware of the
forthzoming release of Windows 2000 Professional version (see
www.microsolt.comfwindows/professional/} which also offers
tighter integration with online and offline browsing, Even with the
current URL-obsessed version of Microsoft Word 97, any URLs
can be detected and made “clickable™, so that the computer will
make an Iniemet connection and go straight 10 that address.

Really, having an Intemel connection is the same as having a
giant external hard drive connected to your system. All you have to
do is find the data. and leam 10 discriminate berween what looks
reliable and what is complete garbage: you soon learn how 1o dis-
miss the latter. The Internet has become almost as indispensable as
a multimeter. and many local libraries or laternel cafes will be
happy to help inexperienced users get to grips with it

As far as our own Internet presence goes, EPE was the first
hobby elecironics mugazine 10 offer an E-mail contaet address
all those years ago. and regular _readers will know how my
personal Demon Internet “‘epemag’’ moniker is now also ap-
plied 10 our American Internct-only version £/°E Online. which
features a downlogdable version of vour favourite magazine
available from www,epemag.com. This is again a world-first
and the initial reaction has been highly encouraging. The first
issue published online (November "08) is permanemily free for
download. and each issuc is contained in a series of .PDF files
stored on your hard disk.

ADOBE ACROBAT

To view each issue of £PE Online-you requite the free Adobe
Acrobat Reader which will be found on the free EPE CD-ROA
No.l given away with the November 98 issue. Both 16-bit (Win-
dows 3.x) and 32-bit versions for Windows 93 + are provided. Both
versions are located in the EPE! Proteus folder on the CD. Alternas
tively,.you can.simply bounce over 10 www.adobe.com and feich
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the free reader from:there. There are several .PDF files on the free
CD-ROM as well — 1o find them. insert vour CD-ROM then use
Windows Explorer to right=click on vour CD drive leuer. Click
Find... and enter (Files) Named : *.PDF 10 produce a list of them.
Please ensurc you are using Version 3 or higher of the Acrobat
Reader. >

Although Adobe Acrobat is now widely accepied as the
clecironic documen! slandard. matty newcomers are not familiar
with such terms, and 1 have had sevenil E-mails from readers who
huve struggled with this file format (or more specifically. how to
read it properly and without facing lengthy wasted downloads).

Some examples of Adobe Acrobat files will be found o the new
**Resources” page which has been added w0 the EPE web site
{/resources.htm). This web page provides a list of our free FAQs
and data: there you will find lead-ins to the Basic Soldering Guide.
TIENS User Page and a copy of Julyan lleit's excellent anticle How
10 use Intelligent L.CDs. The L.C.D. article is in Adobe Acrobat
format.

There are two oplions available 1o web users who are confronied
by .PDF tiles such as these: having insialled the free reader
software (a4 simple task), vou can click on the file name on the web
page and your browser will then immediately launch the reader
within the browser window. However, there can follow a lengthy
delay depending on the file size, during which time the files are
downloaded onto your PC. aiter whiclt the document can be vicwed
Oil-SCreen.

A much better altiemnative is to fetch the file via the Inemet and
save it 1o your hard disk for viewing and printing later when off-
line. You can easily do this by pointing the mouse at the file name

-on the web page, then right-mouse click and clioose (in MS lniernet

Explorer) Save Target As . . . or (Navigator) Save Link As... From
there. navigaie 1o a desired local directory 1o save the file on your
hard disk. The transfer will then ake place.

You can then re-open the file when offline, simply by double-
clicking its filename in Windows Explorer, which should launch
Adobe Acrobat Reader. Note that you may nel necessarily be able
10 print some . I’DF fles locally ~ it depends whether the option
to print was disabled when the file tvas originated hy its owner.
Usually. though. you can produce a hard copy for retentioh.

WHICH ERPE MAG?

The other query which is arising is Whethiér readers should
choose berween buying EPE Online or continue 1o take the printed
version. There are some importamt differences between-the wo
editions: one is that the projecis published in EPE Qnline may not
quite be the same as those in the corresponding printed issue. There
may somefimes be some rescheduling of projects 1o fit within EPE
Online’s format.

A second difference is that the online edition is tailored to an
iniemational audience rather than being UK-ceniric. Hence there is
litle advertising within £PE Online. although the inclusion of ad-
vertisements has not been ruled out for the future. None-the-less,
the subscription price for EPE Online is highly competitive — less
than US $2 per issue. Whichever option you choose, we hope you'll
agree that with the advent of the Intemct. this is now a very exciting
time to be involved in electronics.

In coming menths, 1 will be discussing more fiiternicl services
and applications which muy help £7E readers t0 get more oul of
ihe Intermet. For exampte. I'll be examining what is probably the
world's most popular software download at the moment — ICQ. |
will also try to offer mofe advice and pointers for novice Intemet
users.

As usual. | have placed some ready-made links for vou to elick
on. in the Ner Work page of the EPL web site. | welcome sugges:
tions by E-mizil 1o alan@epemag.demon.couk. My Home Page 5

htip:/fhomepages.tep.co.uk/~alanwin.
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PCBs FRC

M PAST ISSUES OF E

{prior to the merger of EPE and ETI in March 99). See below for ordering details.

Name and issue of project Unit coda Price Surlace Mount Diagnosbe inl=racs E773872 £509
s 4 Surface Mo Lo pohe Er7883 £5.05
ETI PCB Sarvice Issue 1 1353 ; '
Stress and Skin Temperature Mated ED199/T £1455 i £77534 £1233
“Shott Cut’ Continuity Tester Em199:2 £5.08 Aquaprobe E7985 £550
R.F.Prcbe ED1993 £5.02 ETI PCB Sarvica Issuz & 1998 .
Switch Vo PSU- E199% o549 PIC Developmert Board EB9g1 €550
ETI PCB Service Issus 131998 sgnal Genesaing Eo0872 B9y
Programmabie Logic Micsacantrolies Aozrd Ert3981 £7.32 Haadight Deizy Una Efgsag E5.50
Programmabie Logc Simuiator Board £/132372 £5.09 B-Inlarval Games Timer EBaa4 £5.09
Azguiated Baltery PSU En3ae3 £5.09 ETI PCE Service Issue 5 1998
Audd Power Melgt £ 130874 £7.32 UHF Transmitter (DS} E3981 €507
Car Vigianle E/1398/5 £5.54 UHF Transmitter Encoder 139872 £5.68
\idkvoh Liatar ENAss £6.77 UHF Receivar Froat End (DS) \E59873 £5.07
Wetbulator EN39B7 £6:22° UHF Receaiver |F. stage (DS) EB9R4 €507
| Fridge Thermametar 'E/588/5 £5.50
g::’:,if: Servicelssue 12 1998 12981 ﬁbﬁ AVA Cantroser ES986 £550
Fishbi EA150R2 ESG’Q 27C16 Eprom Programmar 2 £7.87
Smiooth Fuzz Er2833 500 Guardian Light E5989 w22
5 Jeé -ETI PCB Service Issus $ 1998 o _
E;rol:ggnsnerwce Issue 11 1938 i 55 LED Voltmater E E£88/1, 3 £5 64
; ¢ Vi 1 ’ 5 -&5 Ranger Controd Boant E/4882 £522
Ricky Sound (Music Lovers) . E1982 £509 RS Ranger Score Board E245873 9385
ETI PCB Service Issue 10 1998 Line-Up Oscitalos with Glith Ef49873 £8,99
lonisation Chamber 2‘1098’1 £5.09 Tio-Tac-Tosd o Elaegs £€a.42
tonisation Chambar (SMD) 10882 £3.09
= s e ; ETI PCB Servica Issue 31998 & N
PIC Developmant Board: see alse tssue 6 beiow EM98/1 €5.50 Medium Wave Loop £m0a 584
ETI PCB Service Issue 9 1853 ¥ Ak Cell EBmunzior E3982 €732
Q Mater Eg932 £5.09 PG Based Double Bass Turiér : E,;nm £564
Bath Duck E93R3 £5.09 3-rang= Gapeciinr Mzi=e E3384 €877
ETI PCB Servics Issue 8 :jas : i s MIDI Drumn Pads E/5985 £564
PtC Electronics Security Switch E/ggan £5.09 ETIPCB S i 211998
FIC Muliplexet LED Display 89872 £%.09 e o oA £zsan £5.09
PIC Non-muitipiexed LED Dispay E/80813 £509 Smarlcam oplo-senisor buard £/2082 8509
Ezsy Parker £/888:4 £8.77 Bath smeartcam boards EPE152 £7.00
Tiny Traffic Lights EB38S5 £3.03 Swilched Mods Interral Péwer Suppdy E/2985 €787
g :;erer | Eﬁgg {ggg Auto Cupboard baht Er2983 £5.64
2 = ETI PCE Ssrvice Issue 11938
ETI PCB Sorvice Issue 7 1995, ‘ Control Cenlre Desk-tap umx (4] ] £R.83
PIC 16C74 Davelopment Board 'Ef798/1 £5.09 Contra Centre Man Section E/reg2 €787
i : PROJECT TITLE Order Code | Cost
Low-Range Ohmmeter Adaplor | SEPT’35 | 925 £5.55
Simple Theremin 952 ¥5.68
Vandala — Baot Control Limt 953 €10.92
Dhsplay Unit 954 £6.61
Sound Swiich DOT:95 915 £6.55
Pririted cireuit boaras for cenam EPE constructons) proiacis am avaiiable from the Multiple Prolect PGB 832 £3.00
PCB Servee, see st These are fabrzaled in glass fibre, and are fully criled and Audio Sinewave Genalzlo
e I e PO Bar AEeNle Bepett
f ropa. Remittances shou! sent lo The ervice, . -
Everyday Praclical Eleclronics, Allen House, East Boraugh. Wimbeme, Dorsel ca[n!ﬁra-:’le%pon):mﬂeﬂmann {2-boards required) S8 576
BH21 1PF. Tel: 01202 881749; Fax 01202 841692 (NOTE. we cannol reply to o ;‘,ECM § B
orders or queries by Fax); E-mail: orders@epemag wimborne.co.uk . Cheques Ginormous VU Metst o = 936 £9.31
should De crossed and made payable to Svenday Fractical Eectronies (Payment Muitple Prosset PCB [ NOVI95 | 932 £3.00
in € sierfing only). Video Enhancer - Curamt Tracer —
NOTE: While 85% of our boards are held in stock and are dispatched wilhin Distorticn Effects Unit
sevén days of receipt of order, please allow a maximum of 28 days fos Digial Delay Line 858 €8.04
delivery — overseas readers allow extra if ordered by surface mail. 501z Field Maier a59 £8.32
Back numbsars or photostats of arlicles are available It requited — see the Temperature Waming Alarm (Tezch-In '96) 950 # €5.15
Back Issuses page for details. Sterag “Cordless ™ Bgegphenss
Please check price and avallabiilty in the latesl issue: Transmitie! ] 961 £8.04
Boards can anly be supplied on a payment with order basls. RAeceiver 962 £7.66
*EPE Me: Gfiice — Sensm:ﬁgm!aﬂf\lane 9653965 €11.33
= Spiral transparency free wilth above pehb. s
S : | KN W N A L E f PCB Light-Op=ralea Svaich 956 £6.97
peC I a 0 S ' Modutar Alarm System (Teagh-in 95) 0 967ah £7.12
We have a few p.c.b.s left from past projects these are being ‘E;i'ﬁ;ogm‘am e [ JAN96 ] i R
offerad at the knock down price of £2.00 each — no matfer what Audio ‘S’,g‘naj R AEey g&g f658
size they are (some of these boards are worth over 1 5.00 Mains Signalling Unit, Transmitter and Recaiver 870971 lp1) £3.09
each) while stocks lasl. This price includes Automalic Camera Panning (Teach-In 96 a7z £6.63
VAT znd UK post - overseas orders pleass Printer Sharer il i 973 £9.93
add 50p postage {or £1 par board for alrmail Van-Squd Dice {Teach-in'86)  « IF=K] 974 £5.89
postage). kszins Signaving Unit —2 12V Capacitive PSU 975 | es07
1V Stered Amphfier, 851; Visual Doornell, 863, EPE Ruiti-Purgcse Mini Amplifisr "HAR'S6 976 £6.12
SounDAC PC Sound Board, BE8: Micropiocessor High Curcemt Siabilised Power Supply 979 £6.62
Smanswilch, 881: Prini Timer, 674 Sterso HFi Mind #Machinz Mk Il - Scund and Lights 960 £7.39
= . Infra-Zapper TransmitterRecaver
Conirofler — Power Supy, 886 — Main Eoard, 857 Expan&ow‘Dap’q,' (Tezch-in 96} 981,282 (o1} £R.01
Zgamds, (pair) 888; Powsr Controlier, 905; 1000V/S00V Insulation Tester, = = - = PRGE
06, Actve Guitar Tone Contml, 807; TV Off-er (pair), 9087909; Video T A S ol S
Modules - 1 Simpie Fader, 910; Video Enhancer, 912; Rodent Repetiar, 013; s oo e S Tl o] £839
Spacewriter Wand, 921- Video Madules — 3 Dynamic Noise Lamiter, 919 — Evenl Coainter {Teach:In 35) o '
System Mains Power Supgly, 920 The Utimale Screen Saver, 937- 12V BFO0 ang 5ai Band Corvefier  MALVAGON | S84ab £580
35W PA Amplfies, 930, wNational Lotlery Preditor, 535, AHD! Pedal, 938; Versafie FIR Detgetor Aaip 7s SN il ERLE
Chib Voia Tolaliser, 939; EPE HiFi Valve Ampfifier — Phas2 spitiar, 841; Minc machine Mk Ill -- Tape Coniroller e 105k
PIC-DATS 4-channe! Light Chaser, 842: HY Capacitor Reformer, 943; Ramp %Ad“;’yse{_ % I 56). gg_ Pais
Generator - Logic Board tdoub'ksdnd p.Lh), 944 — Anague board, 945; midown Time: (Teach e l el
fdicrocontrofied 3-Digit Timer, 233, Sarah's Light 996 £7.17
Any of the above for just £2 each inc. VAT and p&p. Home Teléphone Link 997 (pr) €10.72
Back numbers o7 photosmts of articies are available see the = PulStas 938 £6.60
Back Issugs page for details, VU Display ard Alam _ - 933 £7.02
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PROJECT TITLE Owder Code Cost
Untra-Fast Frequency Ganesator CJU

and Counter — OsciltatoriL.C.0. Driver 9949385 (pr) £12.72
Timed NiCad Charger 100 £6.99
Single-Station Radio 4 Tunar 101 £7.02
Twin-B2am Infra-Red Alarm —=TFransmitterRecaiver 102103 {pv) £10.50
& Games Compendium 104 £6.09
Lono Cordiess” Hezdprionas AUG'96 "

— Transmitter/Recsiver 9390991 (pr) £10.16
Component Analyssr ([double-sided p.th) 105 £i2.18
Garden Mota-Ester 105 £6.07
Mobds Mizer 107 £6.36
Bks Speeoo 108 £6.61
+PIC-Tock Pandulum Clock |2SEPT 96, | 108 £6.31
Power Chack 110 £6.42
Analogue De'ay/Flanger i1 £7.85
Draught Datactor % 112 £6.22
Simpla Exposure Timer 113 £6.63
Vidzo Fade-1o-White [-OCT96] 114 £6.98
Direct Convetsion 80m Receiver 116 £7.52
Vehiciz Alart T £6.55
10KHz Function Generalor— Main Soard 118 £7.33

) - PSU y 119 £5.39

Tuneabie Scratch Fiiter 115 €7.83

2 Central Heating Coniratinr 120 £7.85

D.C. 10 D.G Conventers - Negaive Supply Generator | 122 £€5.96

- Step-Dovn Regulator 123 £6.01

— St2p-Up B=gufaler 124 £6.12

#P|[ Digtal/Anaiogue Tachometer 127 £7.23
Stgreo Casselte Recorder

PlayhackPSU 128 £7.04

Record Erase 129 £9.04

[ JAN'OT ]

Cument Gen. — Amp/Ract, 131132 (pr} £12.70
Tnerernin MIDICV imariace (doublz-sidad p.Lh) 130 (s21) £40.60
Maing Fadure Warning 126 £6.77
Facil'c Waves | FER'97 | 136 £9.00
PsiCom Experimantal Controller = 137 £6.78
O Check Reminder — L 125 £7.16
Video Negative Viewar 135 £6.75
Tti-Colour NiCad Checker 138 £6.45
Dual-Outout TENS Unit (plus Free TENS infa.) 139 £7.20
+ FIC-Agoras — Whealia Meler TAPRIEST 141 £6.90
4318MHz Remote Contral — Transmittsr 142 £5.36

— Recever 143 €6.04
Puppy Puddle Probe 145 £6.10
MIDI Matnx - PSU 147 £5.42
— Intetface > 148 £5.91
Quasi-E=i Dpor Alen [ MAYSZ | 133 £5 59
2M F M. Receiver 144 £7.69
» PIC-A-Tunar 149 £7.83
Window Cleser — Trigger 150 £4.91
- Ghsser 151 £4.47

Chitd Ninder Protecioni Zong ~ BRIL LA
— Transmilter 153 £5.58
- Receiver 124 £6.42
Pyrotechnic Controllar 155 £693
* PIC Dsgloque Ciock 156 £7.39
_Namow Hange Thermomater 158 £6.37
Mieropower FIR Deieclar—1 152 £6.69

Infra-Red Remote Control Repeatsr
{(Multi-profect PG 5 932 £3.00
Karacke Echo Und—Zcho Beard 159 £6.40
— Mixer Baard 160 £6.75
Computer Dual User interiace 161 £6.70
s PEST Scarer 162 £6.60
Varsblz Bench Power SLpply Bl AUGBT | 932 230
Universa! Input Amphfier 146 £6.55
Micropawer PIR Detector — 2 Conitoliar 163 £6.72
|_*PIC-OL0 = . 164 £7.02
Active Heceving Anlenna | SEPT'97 |l IR £6.58
Satdering Tron Centroller 157 €683
& PiC Noughis & Crosses Game 185 £7.82
Lierapawer FIR Detector -3

Alarm Disarm/Reset Swtch 185 £5.72
Ironing Salety Device 167 £5.12
Remote Contral Findar COGTe7 | 168 £6.32
Rechargesbls Handiamp 169 £6.23
»PIC Water Descaler i 170 £6.60

+ EPE Time Machine [ NOV9T | 171 £8.34
Auto-Dim Bedlight 172 £6.63
_ﬁcﬂab‘e 12V PSU/Charger . E 173 £6.61
Car Immobiliser 'DEC'S7/ 175 £7.00
Safe and Secund {Secunty Bizepar) 173 £7.32
SuHdace Thermometer JAN'SS 174 £7.64
Disco Lights Rasher 178 £8.30
Wza\Waa Pedal Mulliprofect PCB) 932 . 13.00
¢ Virual Scope — Digital Board 1786 £14.49

Analogue Board (per board) 177 £7.34
»\Water Wizard 180 £7.69
Kissomsler L 181 £7.67
+EPE PIC Tuloral I MAR'S8 | 162 £7.99
The Handy Thing (Doubie Sidad) 183 £5.58
Lighiing-Up Remindar 184 £590
» Audio System Remaote Controlier — PSU 185 £7.05

n .. MamnBoard 185 £8.29
Simpie Metal Datecior E | APR'98: |

(Muli-project PCB) | 032 £3.60
Singte gr Duat-Tracking Power Supoly 187 £7.90
» RC-Mater 188 £7.65

Everyday Prdclical Elettronics/ETI, March 1999

PROJECT TITLE Osder Cotle Cost

15-Way IR Hemaote Control

Secunly Aulo-Light MAV'QB 189 £8.10
Stereo lone Ca‘g’l.lml plus Z0W Sterap Amplifiers

Tone Controi 190 £7.78

20V Amgplifier 191 £8.58
* Dice Loy 192 £8.05
EPE Moo Charger B JUNE 93 | 193 €775
* ATBSCEZ051/1031 Programmer

MWain Board 194 £8.50

Test Board ) > 185 £8.69
=Hezclion Timer  Soltware only = =
«PIC16x84 Tookit 95 196 £6.96
a Greenhguse Gompuler

Control Board 197 £908

PSU Board ~ 198 £8.10 |
Fieat Charger % [TAUGE8" ] 193 £6.59
Lightbulb Saver 202 £3.00
Personal Stered Ampiaier 932 £3.00

{Multi-project PCB) !
= Greennouse Rada Link 200 £4.32
«PIC Altimeter 201 €8.15
Voice Procgssar 1T 263 £718
#Digisery RIC Expander 204 €768
IR Remote Control

Transmigter 205 s £3.00

Receives 206 £3.50
aFIC Tape Measure T =7 582
Eizctmnie Thermastat

T-5kat = 208 £4.00
PhzzyB i £14.95

A-PCB  B-CD-ROM C-Prog Microcontrotier | Bee (A)(BIC) each

available on 3.5 inch PC-compatible disks or /ree irom
site. Threz disks are available: PIC Tutorial (Mar-May "98
Disk 1 (all other software Apr '95-Dec 98 issues): EPE

site: fipiffip.epemag.wimborne.co.uk.

r:-n.--,--r-—-—-----—-—

EPE PRINTED

Order Code  Project Quantity
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Everyday
== o Practical Electronics

mmegsam Access (MasterCard) or Visa No.
Minimum order for credit cards £5

—— g - —

_ CIRCUIT
BOARD SERVICE

~.{cheausfPO in € slefling dnly) :

Svatch Matrix 211 £3.60
15-Way Rac Decodar ~ 212 £4 00
Damp Stal DEC'98 208 £4.50
Hananheld Function Generator 213 £4.00
x Fzting Christmas Lights 215 £5.16
PhizzyB VO Bozaid {4-section) - 216 £3.95
Twinklz Teankle Reaction Game |- JAN'SS ] 210 [ TERas
« EPE Mna PiCkler 214 £6.30
PnizzyB 1’0 Board {4-section) 215 £395
Aliemative Couiesy Light Caontreligt 217 572
Light Alarm i FEBSa § 218 £6.78
= Wireless Monitofing Systém — Transmliier 219+a £5 82
1 Rsceiver 220+a £8.56
*PIC MIDI Systain Pedal ~ Soltwareonly = =
= Wireless Momoning Systefn-2 See
F.M. TransiRec Adaptors ; 218a/220a | Feb'éd
+Timg and Date Ganerator 221 £7.37
Auto Cupbozrd Light 222 €5.36
Smoke Absorar 223 £5.94
= s A B

Sofware programs ior EPE projscis marked with an asterisk = are

our [niemet
1ssugs); PIC
Disk 2 {Jan

'99 issue (o current cover date) The disks are obtainzble from the
EFPE FCB Service at £2.75 gzch (UK} to cover aur admin ¢osts (the
software iisclf is freg). Overseas (each): £3.35 surface
each airmail. All §iles can be downloaded freé from our Internet FTP

mazil, ©4.35

Price

:
|

—— o ——

——

hlip:Jfenvw epemag.wimborne.co.uk.

—

- Signalure............ = Card Exp. Date.....
Pizase supply nams and address 6! cardholdes o diferent i tha address shawn
- 'NOTE: You can order p.c.b.5 viz our Intermet site on a secure server:
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| EVERYTIAY C

| PRAGTICAL |

ELECTRONIG

ASSIFIED

‘ ELECTRON!CS '

1034Y 1212 fRNATIONLY

Il Everyday Practical Eiectronics/ETl reaches twice
| as many UK readers as any other independent
I monthly hobby electronics magazine, our audited
| sales figures prove it. We have been the leading
independent monthly magazine in this market for
the last fourteen years.

If you want your advertisements to be seen by the largest readership at the most economical price our classified and semi-display
pages offer the best value. The prepaid rate for semi-display space is £8 [+VAT) per single column centimetre {minimum 2-5cm).
The prepaid rate for classified adverts is 30p (+ VAT) per word (minimum 12 words).

All cheques, postal orders, etc., to be made payable to Everyday Practical Electronics. VAT must be added. Advertisements, ogelher
with remittance, should-be sent to Everyday Practical Electronics/ETI Advertisaments, Mill Lodge, Mill Lane, Thorpe-le-Soken, Essex

CO16 OED. Phone/Fax {01255) 861161..

For rates and information an display and classified advertising please contaclour Advertisement Manader, Peter Mew as above:

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY
Up to 20 vois d g a! 1 amp conenwrs, 13 2mps peek,
tully variabie from 1 1o 20 vGlis: Twn

Yoi and inc.
Mt;?':mtcrs 5£45 VAT
for gasy reas- = Post £4
out 2=dvoltas

et F d]sr-ec—'.neq s:= amwiéamaan

- 337 WHITEHORSE ROAD, CROYDON ,'
s/ SURREY, CRO 2HS Tel: 0181-684 1665 |

Loy of tramcioman, bz vt G, wilvpY, OOt Sy somban T
FRooe o oo your w3 for Suche

=1

+ 88-108MHz FM transmlllers lram under €5

+ Many educational and hobbty e'ectronic
k18 covermy all tachnical atlities, from

| beginners’ circuits to MCUMPU designs
& Low cost PCB =ervices and equipment

l ¢ Send 4x1st class stamips for catalogue |

I} DTERICROSYSTEMS, 112 SHOBNALL ROZD, |

:BURTON -ON-TRENT, STAFFSIDE4 2BB
| PHONE ot FAX: 01283 542229

htipiwirw. blintemet.com/-diemlcrosystems

BRAND NEVY SINCLAIR SPECTRUM
& QL PARTS
ZX MCRODRIVES (15 INTEAFACE ONE £20.
CARTRIDGES 10 TOR£15, T3 FOR £5k

Q. BOZADS §_6 67, PUPULATED WITH
15 ROMS, £30; UNPOPULATED, £12: MSCRODRIVES.
£10 BACH TOP § BOTTON CASES €15,
MEMBRANES £158

{E P.C., MAC and QL’s “Littie Friend"’
MAC LENK £10-PC. LINK £25- DL LINK £12

CANBRIDGE Z88 A4 NOTEBOOK
COMPUTER AVAILABLE AGAIN £53,
RECONDITIONED £60 .
ONLY 17 THICK, 4xAA BATTS, 20 HOURS WORK.
LCD SCREEN, 72 Crs, 8 LINES, 32K RAM, EXTRA
RAMS & EPROMS, 9mDSER1M. FORT, ROM HAS
BBC BASIC, W{PROC:SSOH SFREADSHEET, DATA
BASE lM“ﬁEXPDH"TO £ etc. V52 TERMSAL.
W.N. RICHARDSON & CO.
FHONEFAX 01424 871313
6 RAVENSAMEAD, CRALFONT 5T PETER,
BUCKS, SL00NB.

BTEC ELECTRONICS

' MECHNICIAN TRAINING

GNVQ ADVANCED ENGINEERING
(ELECTRONIC) — PFART-TIME

HND ELECTROMNICS —~ FULL-TIME

E.Eng FOUNDATICN - FULL-TIME
Next course commences

‘Monday 13th September 1999
FULL PROSPECTUS FROM

LONBON £ ECTRONICS COLLEGE
Dept EBE) 20 PENYWERN ROAD.

EARLS COURT JIDNDON SW5 9SU
TEL..0171-373 8721

THE BRITISH AMATEUR
ELECTRONICS CLUB

exisis (o help electonys enthucias!s by personal
contact end through a guarterly Nevisietter
For membership detads. write Lo the Secretary
Hr. M. P. Moses, 5 Park View, Cwmaman,
Aberdare CF44 6PP

Space donated by Everyday Praclical Elecironics

NOW AVAILADLE WITH
= 120X AND542K4OZ4

Miscellaneous

X-10® Home Automation
We put you in control ™

An extensive range of 230V X-1Q
products und starter kits available.
Uses proven Power Line Carrier
technology. no wises required.
Products Catalogue available oflifg.
Worldwide delivery.

Laser Business Systems Lid.
E-Mail: info@laser.com X
e, MUp//www.ic.com/~Ibs/ mmm— it
&%) Tel: (0181)441 9788 JBA
Fax: (O181) 449 0430 !

ATTENTION ALL AUDIO CASSETTE USERS
Tight spools cause slom munming. taps mching end
spillage and boss of treasured tecondings.

TAPE DROPS has been specially deseloped to
curefprevent this. Easy home ireatmem for up to 100
cassettes £1.95 incl pop. ChyPONCC details to: Rel EPE,
Premicr Elmech, 65 High Town Raad,

Luton LU2 0BW. 01582 011911

RADIO PROJECTS for beginners from £8.935.
No soldering required. "ull materials. p.e.b..
instruction booklet supplied. Free brochure for
sae QRP. 27 Ambedey Sueet, Bmdfond.
Yorkshire BD2 8QZ.

G.CSE. ELECTRONIC KITS, a1 pocket
money prices. $.AE. for FREE camlogue.
SIR-KIT Electronics, 32 Severn Road. Clacton

COLS 3RB,

VALVE ENTHUSIASTS: Copatitors and
other parts in stock. For fiee adviceflists plense
ring. Geoff Davies (Radio), Tel. 01788 374774,
PROTOTYPE PRINTED CIRCUIT
BOARDS one offs and quaniities. for details
send sa.e. to B. M. Ansbro, 38 Poynings Drive.
Hove, Suggex BN B8GR. ar phone Brighton
883871, fax 01273 706670.

PRINTED CIRCUIT BOARDS -~ QUICK

SERVICE. Protoiype and Production. Artwork

raised from magazmes or draft designs a1 low
cost. PCBs also designed from schematics.
Production assembly also undertaken. For
dewils send o P. Agar, Unit 5. East Belfag
Enterprise Park. 308 Albenbridge Road, Belfast,
BT 4GX, or phone/inx 01232 738897.

NEW AND USED COMPUTERS, spares,
ete. at heenest prices. e.g.: 386 min 2MB
RAM. 20MB HDD.: deskiop case. kevhoard
and cables, 12in. VGA mono monitor. {55
486 DX33 min. 8MB RAM. 120MB HDD.
desk top case. keyboard and cables, 14in. VGA
colour monitor, £163. Many other systens
available. Whatever you need. Phone/Fax 0181
853 3375 for prices.

SAMPLE 30 ASSORTED COMPONENTS!
With audio and timing circuits, incledes 333
chip. semiconductors and leds, Enclose 26p
sa.e. K.LA_ | Regeni Road, llkley LS39 QEA.

YOUR ADVERTISEMENT
IN THIS SPACE
FOR ONLY

£20+ VAT

PIC-project source cods {iles: /pub/PICS

EFPE text liles: /pub/docs
Basic Soldenng Guide: solder.txt

UK Sources FAQ: uksource.zip
Writing for EPE advice: writedus.ixl

EPE NET ADDRESSES

EPE FTP site: ftp://ftp.epemag.wimborne.co.uk
Access the FTP sile by typing the above into your w
sassion using appropniate FTP soitware, then go into quoted sub-direc

eb browser, or Dy setting up anFTP
cloniss:

PIC projects each have their own folder; navigate-to the carrect foldsr and openil, then
fetch all the files contained within. Do not fry to download the folder itself!

EPE TENS Unit user advice: tens.doc and tens.txt

ingenuity Unlimited submission guidance: Ing_uniLtxt
New readers and subscnbers info: epe_info.txt 3
Newsgroups or Usenel users advice: usenel.ixl
Ni-Cad discussion: nicadfaq.zip and nicad2.zip

{‘Ensure, you set your FTP
software 1o ASCIl transfer
|when fetching text files, or
{they may be unreadable. {

On-line readers! Try lhe new EPE Chat Zone - a
virtuaily real-time Internet “discussion board” in
a simple to use web-based forum!
hitp:/Awww.epemag.wimborne.co.uk/wvavboard |

Oor buy EPE Cniine: vivew. epemag com

| Note that any file which ends |
in .zip needs unzipping beafore.
|uss. Unzip utilities can be
downloaded irom : .
hitp/wwaw. winzip.com or
hitpuhvwviv.pkware.com
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THRAIN TODAY FOR A BETTER FUTURE
Coractrg & Insiaation

Mo yo oin ot the chils sdmah‘camwuraedh:
. Leamin

Esctreal

Elzctrical Engnpering

C&C Basc Electione En,rp:-ﬂr.g
v CAG Basic M

home Study school  Ower the pas? 100 yeers ICS kave
haled mesrly 1) nelion pecpe 1o smoroee thes ob
posRcs. Fegouthowwecan b= YOU  Pegl arpiere
w3y for FREE IHFORMATION on tha courss of your

Mriues ey

| mocx cerms AERSE: DesolBmh [ | |
ﬂ ’A:mrass l

] Postcode il
“ [ Occupation Tel. Na. ]I

Fom \mg o ima , w2 post o oxebly WIS 15 =l :nt 7EEED
PO AT EEs Hmmmm:mmwm?wmb | 2] Cept. o
W S NS A O B G e ol G Gl e D G SN

C.CTV. BOARD CAMERAS FROM £19. 95

MINIATURE C.C.T.V. CAMERAS FROM TOP USA

MAKER. IDEAL FOR COVERT SUAVEILLANCE OR
SECURITY LSE IN SHOPS, OFFICES AND PRIVATE
HOMES. CONNECTS TQO ARY TV OR VIDEO M
SECONDS - OPTIONAL CABLE ETC. AVAILABLE.
OUR 1953 PRICE FOR THIS CAMEZAA WAS £335H
HUGE RECESSION N ELECTRONIC INDUSTRY
HAS SLASHED THESE PRICES TO RIDICULOUS
LEVELS! THESE ARE USA MADE — NOT CHEAP
CHIHNESE MOTELS REZADY BUWRT WITH LENS
ETC. BRANKD HEVY 1999 STOCK - FULL 12 MONTH
GUARANTEE VWORKS FROM 9V-FF3 BATTERY?

ONLY 28mm x 26mm

Aot M S £5.00] Secury Sorvares | semser A e

LOTS OF 10 21 9 95 Mera 16m= 3 155 | Yacey Wiy, Sueply votage
{Each) s Spy Nloced wn pricie mﬂ:’m &Y-13V 90';-:’»
LOTSOF5  £21.50| | sasile o o e o e o
LOTS COF 2 £23.95

P A.S.A. 157 Order Hotline
ML ol 5t Cambngﬂog 01542 8509‘2

Add PAP £3 ANY GRDER J Uiddlasbrough
VAT IHCLUDED 3 TSS SHL 01 642 8"31 73 I

.

Professuonal 88- 108NIHz FM Broadcastjng Kits

| atﬁggm@émﬂ with Schematics |

| High Quality Screen Printed PCEs
High Quality Components

() Pvuq st Aanne Ine .um-r
Ry

| £M Sterso Codart
Audio Comprsstor Limiters

| Antennas

| RF Power Amps

Lt BRs Ale Btgo Avisiibic
| *ul-. AszrirbiedRnd Tested

W Profrencal L Pl Trewcmter I Leenesd Uee b e UK

ST IVER PPN R A0 ‘Visit our Website at http://www.veronica.co.uk

ALCET AR GETIT CASSS

Tel 01274 883434 Fax 01274 428665
emad info@veronica.ca.uk

Unir 43 1A S Amgn Ra £ y BRALSORD HD13 124

BARDWELL LTD (EPE

WO Sorzode thses 29 A onc m___ﬂos

BE] Preasss =g, cermet B1.D!

&) = o7 @ e ﬁm}.——_f;g

W Wi £8) 5 ‘m,mw. o 2l s

0 ot = 57 . Assad solder ta0s peoons Wyrams £1.00
Avos ;D Ast¥s. oryseEs - pug i {}g

2] codformars — £14)

Loy S
Wagresc Pem w2 5] __£100
100 kwmrﬁz’nwsdrﬁ:z?;?r-u_m‘

Pricies ke AT pesiass 1125 31p stamp for List
255 Abbeydale Road. Sheffield STAFL
Rhone 0114; 553:-&: Fax(0114) 2500550

B8 RopHSBBESUHEBERERENNGE

e @@ =

SUPPLIER OF QUALITY USED
TEST INSTRUMENTS

CON’I’ACT

3 CONT/
Cooke lntamaﬂug '53,?,’_‘.. lg;emg{lgml

-]
Wt Loatte. POR (O, UK RErL, eyt Sunex, FOR GHD, UK

Seqls Bocrey
Tpr (.A.umzq A 11 Fax e daD1 243 SITAST el 20000 243 SAZ11 IR Fam: {0012 4] FLIS5T
= el o cooke-wt torm

BT L DA
Lenat micdoote tdom

%% % EPE KITS & COMPONENTS % & &

KEW PRODUCTS AYASAZLE FOR MARFEE 34 T £ FE3 7 EDTICN STTS NOW AVALASCE FaCEs

SiOCAE 10020 TYPEACSS0 G | MR- ALL GPS PCEs MRS AWMAREWWHITE  Facdl
DUFATE 17504 TRAER DPIOTR 2 5F o5 2T 908 FAE MEK SUSTAN PECML u
NTUCTOR SAED B o008 43H 20 | B LEST AR o
CRYSTAL T7PE QMRS o | O WSS O SYITR TR {TAT; £3
S0 LAY LOW FECFLE O, 1m0 | RTSHER RARES U nims o=
DLREABOATOESF S 6m APAD] 3 | NG WSESUMIGRESS A 5
2 SWITEH CAPS TD ST ASCE A FADK Hp | IMIESRETEFHEEISWIHUNLE  {Q
LT TESEENT: Fe | KT §GPHZIAFT NTERFT WO T
TLY SHITCH (0K LR e | RECENTEPE TR MECLANY
P2 UACH 7523 ULE DREVERL P Zp | HVEEAT ORT LT SONTRLE mw
PCEVEYEOLE) FIM TYPE (6 ROUKD FE5 (S PA00 56 | 197 500 TWINILE TAPOLE REACTION CAME o
COMTROL PARTS | W7 3577 =
#1178 HOLTEX 5 EWOODSA TRINGITTER CHP  taip | 10T ket FADNG DAFSS A3 LIGHTS o=
HT1 0 HOLTE: 3FRLAED ¥ VTS HODHEI O A GEEWIR o
R B0 PECERN « QT 164 PRS0 BOUD in
AEMTTERSEUANS SHas? CoEOUTAYN) | o | T 054 (i 67T BLECTRONG =
PASTIC CASE ONZED 108332 s 2 MG UTTCAS 780 | WTSPAATS FOR R CONTRGLLER STRL AY
TILTRE FCE SATCHES FINTYPE 1ETAFEIY &0 | FOA OCT 8 FROUEST, 558 LEFT MAND

PLEASE SEND SAE FOR COMPONENT LISTS CR STATE DETAILS OF KIT REGURED.
UX PSP STILL OKLY £3. KO VAT
#r&FLEASE NOTE OUR HEW ADDRESS/TEL HO. CALLERS PLEASE RING FIRST TO AVOID
DS APPOMTMENT #rirk

THEBUSJNESSC ITAE, BRI ORKSHIFRE, DL8 2AD
{JUST 1 MILE WEST O AB84, FROM A1 LEEMING BAR JUNCTION) [

IDGE STREET, BEDALE, NORTH Y
TEL: 01677 425840

= - '-3 ‘-'-_?

V- rhulii, ooa

i

WW.E0EMaEG

Buy your magazine online. EPE, the first magazine in the world to be available to buy
from the web. $3.95 per issue, $19.95 for a year’s subscription.

TAKE A LOOK, A FREE ISSUE IS AVAILABLE
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"COVERT VIDEO CAMERAS

Black and White Pin Hole Board Cameras
with Audio. Cameras in P.1.R., Radios,
Clocks, Briefcases etc. Transmitting
Cameras with Receivers (Wireless).

Cameras as above with colour.
Audio Surveillance Kits and Ready Built
Units, Bug Detector etc.

A.L. ELECTRONICS

Please phone 0181 203 0161 for free catalogue.
Fax 0181 201 5359

New DTl approved Video Transmilters and Receivers (Wireless)

Millions of quality components
at lowest ever prices!

Plus anything from bankruptcy — theft recovery
— frustrated orders — over produciion etc.

Send 45p stamped self addressed label or
envelope for clearahce lists.

Brian J Reed
6 Queensmead Avenue, East Ewell
‘Epsom, Surrey KT17 3EQ
Tel: 07775 945386
Mail order UK only.

Lists are updated and only 40 are sent out every 2 wesks. This
normally ensures Ihal orders can be fulffiled where only a few
thousand of an item is avallabie. (Payment is returned if sold oul. | do
noi deal in eredit notes). This will somelimes entzil 2 delay of up to
gight weeks — but the prices will be worth the wali!

toner frcta
Cut or malt.

Refill your emipty toner with the "Cut & Pour” methed.
Doesn't disturb the innér workings of your cartridge. 1
HP LaserJet 4/4M/4M Plus 5'5M 5N Refill botlis._.£12.99 ex VAT)
HP Lasardet 5L/5L/3100 Refill Botlle. oo £8.95 {ex VAT
HP LaserJetdi /4P Seres Rslill Botle......... e £9.95 {ex VAT)
HP Laserdet 5P/6P Rafill Botz.....coo.o....o......£11.49 (ex VAT)
HP Lasertet 4000 Series Refill Botle .................. £19.49 {ex VAT)
Many more lasers and copfers covered. FREE catalogue. FREE PHONE

0800 376 9922 (2:nrs)

Free FAX 0800 376 9955 (24 hrs) —- hl;p:lfwv.rw.reliIllbner.co_m

"SHERWOOD ELECTRONICS

~ FREE COMPONENTS

Buy 10 x £1 Special Packs and choose another one FREE
8P 13 1 S BadLads £P138 2 x TLO71 Opangs
sp2 12 1 &mn Gezes Ledy SP133 20 x INSOOS gudes
hut o] 12 x 3w YeSow Leds SP151 15 x TN4DTT dodes
SPo 13 2 3mm Red Lads EP125 3 » BFYS) vansmbos
5F7 12 x 3own Gresn Lsis SP137 4 ¥ WO05 1-54 tnddze rectiers
SP5 10 x 3mem Yedon teds SP135 20 x 2253V rasaldeol cafs
SPI0 16D -x TN4T48 ondes SRt 3 1 WL 1-3A bndge ctfec:
gan 30 5 1N4001 dodes SP142 2 .x Cmes <617
5812 30 x INEDD2 dodes 8P143 3 Paxs min. crocode oips
SPi8 20 x BE1B2 ranssters - Fzd & Biach)
SPF 20 x BLY8: trarslies SP145 & x JTIGEN) tansishurs
Sp21 2) v BL12 vanssiys SP14E 10 x 2NI704 bangisioes
§P23 2 x BC543 ransstons SPi47 5 ¢ Stipboard 9 stnps x 25 holes

]
:

EP131 ¢ x Bpm Reg Ladgs

4z -
SPE 2 x 555 Grams aP152 4 2 Brm Green Leds
o 4 x 743 Opamps SP153 4 x Bmm Yeiow Leds
SP2g 4 x Cmzs 401 SP15¢ 15 x BLSA3 pannstars
SPE 4 x Cmocd013 SPIS6. 31 Stiphoard M Sigsx
§231 4 x Emecs 4071 27 holes

SP35 25 x 1025V radmlelectezps.  SPIED
237 15 x OISV redaf ot 2 SEI5E
SPI9 10 x STONEVredatsec caps.  SPISS

SPL 15 x BLZ37 ransston 59187 6 x SOI07 ranssiors
SP4y 20 1 Mixad penssis SP165 § r BOIGS traveisints
SP42 20 x Moed 025N CF s SP2 4 r Sndd side snitches
s047 $:x M1 P3 smiches SPIZ5 20 x 1/63V raciai Plact cape
SPlg2 20 x 8-pin DIL cockexs, SPI77 10 x 1A ZBmm quck biow
SP1E 152 14-En Dt scchels ==

5P i5x 164 DA sockess SP182 20 x £7%3V rakalvlent cafl
SA03 > x LS50 SP1R3 ) x BLEAT transistor
§21(8 18 x BOSST ranssirs ‘P87 13 x BC2Agrenssion
SPI1Y 15 1 Assored polyesier caps SP1aY 3 x Omos 4023

89112 4 1 Cmos 4053 SP1e2 3 x Cmos 2065

SPHS 3 » 18mm Begtizds 5P1e3 20 x BUA 3 yanesion
SP1§6 3 2 10mm Green Leds ‘SPI85 3 x 10 Yelow Lads
SP138 2 x Copos 4087 §0197 6 x Zpn DY cockeis
S 2 x 741893 SPi1ss § x°2¢ pon DA sockels.

SO124 3 x Assorsdcemmc dsceaps. SRR 5 x 25mmmong pok pius
SPEES 100 x Masd0SW O T nSsdes’ posece R
- - — 1989 Catalogue nowravailable
BESISTOR PACKS - C.F#m £1 Inc, P&P of FREE with firs
EPl Semhvzle-i1o@i363025W £240 | ordér.
£P7 10 each vaue — k3l T30 0251 £4.00
BP0 1000 popuiar vakes 0-25W 580
EPS Jeath vaueiold 355 050 €375

_ Orders to;
Sherwood Electronics,
[T P e L VIl 7 Williamson St., Mansfield,

PRT:. 100) popatar vabues 05V €510 Notts. NG19 6TR.
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BR ELECTRONICS

19 INCH STEREO AMPLIFIERS- ACTNE CR

THE RENOWED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 { 100W + 100W ) MXF400 (200W - 200W)
MXFE00 (300W + 300W) MXFS00 (450 + 450W)
AlL POWER RATINGS ARE R.M.S. INTO ¢ OHMS, WITH BOTH CHANNELS DRIVEN

FEATURES: » Independent power supphes wilh two 10i0idal Uewsfoimers o Twin LED Vo Metais
* Leval confrois » Cuminalec on/oll switch » 2z2a/XLR inpuls + Spoakon oulpuls + Standarg 775mV
puts « Open and short cuewil prool « Lales] Mos-Fots ins stiess ree pomer gelicory et wirlualy any
lgaz * Highsiew rale = Very low distertion « AMuminiwn cases » MXF&00 3 MXFSGO farcoclea with G C
owdspeaner and thermal protechion

LISED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC

MXF200 W1g° Dif “(2u)
cope..  MXF400 Wia© Di2°  H5.® (3U)
SIZES- MXFE00 wie' D13-  H5I® (3U)

MXFS00 W19" D143~ H5%" (3U)

PRICES:- MXF200 £175.00
MXF600 £329.00

MXF400 £233.85
MXFg800 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

POWER AMPLIFIER MODULES-LOUDSPEAKERS-M

‘aass > Mip XTOP BASS/MID )< TOP™ ARSSK MIDITOP
CONFIGURED 3 WAY 3 WAY BASS/MID.COMBINED 2 WAY MID/TOP COMRINED
FEATUHES

svarzed 3-Way Storea Actve Cross-Goar {swilchabie 1a0 may), Roused m 3 19 s W zase. Sace channg
ras m’u tevel contots: Bass M & Top Ths semavable frgnt tascia alows 22029s to the programmatie L
SHIChas 10 20281 NS 1085 Ovet Ifequc"ry Bass-Mbg 125 250505 M d-Top LA SH2 8l a1 2268 pes
oitave. Tre 245 eay selsclor swilches 376 555 ACCesSEQ bY remav ng 12 Trom lasca. £3zn s1eves erannel
<En e confgerod separately. Bazc Wretl Swilchos are incofporaied on each channel Nohimal 7755V
eputlonput. Fully compalidas with OMP Azeh Amphliar 350 Modutes

PRICE:- £117.44 + £5.00 P&P
e

" +PRICES INCLUDE V.A T.+PROMPT DELIVERIES
*L ARGE [A4] S.AE. B0p STAMPED FOR CATALOGUE

CAS D A new range ol quality loudspaakers, dasignad lo 1ake
PEAKERS advaniaga of tha latesi loudspeaker technclogy and
enclosure dasigns. All models ulilize high quafity studio

cast atuminium loudspaskers with factory litted griles, wids dispersien conslan!
directivity nhorns, extreded aluminium corner prolection and steal bali corners,
complimented with haavy duty black cavaring. Tha enclosuras ara fitted as standard
with top hais for optianal laudspaaker stands. The FC15-300 incorpotates a large
16 X 6 inch horn. All cabinets are litted wilh the latest Speakon“connectars
Five modsls to choose from.

for your convenience and sarety

HAOM =205 maDmE

PLEASE NOTE:- POWER RATINGS
QUOTED ARE (N WATTS RM.5. FOR-
EACH IRDIVIDUAL CABINET.
ALL EXCLOSURES ARE 8 OHM.
153=15 inch spaaker
B }'—Esz-u inch 5geaker . . *
8l FCI5-300 WATTS Frag Range 35Hz-20KHz, Sens 10108, Size HE95 W52 D215mm
PRICE:- £299.00 par pair
bl FC12-300 WATTS Freq Range 45H2-20KHz, Sens °Enﬂ Size HE00 W405 DSGOmm
RICE:- £249.00 air
ibi FC12-200 WAT TS Freq Range 40Hz-20KHz, Séns Q?aB Size H608 ¥/405 30 mm
PRICE:- £192.00 par palir
ibi FC12-100 WATTS Freq Range 45Hz-20KHz, Sens 10008, Size H546 V/380 0300mm
PRICE:- £179.00 par pair
Thi wiM12-200 WATTS Freg RHange 401z-2GKH2, Sens 9708, Size H41E W500 D3S5mm
PRICE.- £125.00 EACH
SPECIALIST CARRIER DEL:- £12.50 por pair, Wadge Monitor £7.00 each
Dpuanal Mseal Slands PHICE £4 9 oo par pair Dahywy. £6.00

The new ib! In-Car Audio Bass Box has baon
designed with a sloping {rant 1o roduce intarnal
standing waves. Thae bass box Incorporates 2
10 inch 4 ohm loudspoaker with a ganuing
100 waits R.M.S. outpui resulting in poweriul and
accurate bass reproduction.

FEATURES:: « Cabinet marulactursd from MOF ard
sprayedin a durabie black shiny HAMMERITE firush, =
Fitted with a 10 inch) lcudspeaxer with relled rubber
edge and coated core assembiy = The top of the
cabinel incorporaies oid plated cenreciion
terminals. SPECIFICATION:- mwatvsRHS 200
Walls Peak (Music) Ported rellex. critically luned

Size:- H405 W455 D305mm
PFI[CE 279 00 + £6.00P&P

The nsw CDJT00 now olters a tough build quality boasting an all néw shockproof
\ransport mechaniam, frams accurate cusing and wide range pnch conirol.  The
CDJ1700 looks after the CD's whila the operalor looks alter the sound.

FEATURES:

<1 XZURACK MOUNTING FULLY VARIABLE PITCH CONTROL PLUS/AMINUS 1% =P ICH SLERD =3,
BEAM LASER PICKUP «1BIT § X OVERSAMPLING DAC «CUE AND LOGP FACILITY < TRADK SKIP
WITHFF/AEV + DIGITAL AND ANALOGUE OUTPUTS+CONTINUDUS/SINGLE TRACK PLAY «GLEAR
BACKLIT MULTIFUNCTICM DISPLAY =30 TRACK PROGHAM FLAY =THADK ELAPSED TRACK
FEMANNG AND DISC REMAINING THAE DISPL AYS

SPECIFICATION:-  Fregresponse_20niz-20KHZ SIN rato_=8003 BHD <0 03%{IKH2} Channel
sezatabon >3008¢KHL) Halu.tlp.llwhagﬂ 2Vrms Povesr _220-250Vse 50-60H2 Sirg W/ 452ZHES
D280mm weight_+ 18k PRICE:-£225.00 + £5.00 P&P

STEREO DISGO IIIXE MPX-7700

+'4 STEREQ INPUT
CHANNELS

# 2 D4 MIC INPUT
CHANNELS

+ 2X7 BAND GRAPHIC
EQUALISERS

* HEADPHONE
MOMNITOR WITH PFL

* ASSIGNABLE
CROSSFADE

* DIGITAL ECHO

STEREOD DISCO MIXER WITH:- #2X7 GRAPHIC EGUAL SERS. +2 MONO JIC INPUTS =D WIC

wmi FADER. TALKOVER AND VOICE CHANGER 4 STERZO CHANNELS WITH  INDIWVIDUAL
FADZRS AMD ASS!GNABLE CROSSFADE «CHAMNELS SWITCHASLE TURNTABLE {1125

cmm“cs_) CD. LINE, TAPE, ETC. «ECHO WITH BALANCE. REFEAT y

*HE ADPHONE MOMITOR WITH PREFADE LISTEN « CHOICE OF § sou'm EFFECTS «STER

WOND SWITCH «2 X LED VU METERS «K4ASTEAFADER » OUTPUT 7

= S1ZE:- 282X 220X 155mm «FOWER- 230V AC st76uriz PRICE:- £169 00 + £5.00 P&P

SOUND R .m = [DEAL FOR USE IN DISCO'S / RAVES.

» EQUCATIONAL EXPERIMENTS ETC.
A 10p qualty mini slreba with h.xgh ight intensity lor 1S size ang variable
fiaghrate zdjustment. Housed in a silver/black stee! case with adjusiable
mounting bracket. = Flash Rate:- Adstable {rom zero 10 ten llaskes per
cecand = Mains Powared complete with plugged lean + 230V AC 50/80Hz

tSus 25X84X5ZMm  pRIGE:- £19.99 + £2.20 P&P

e —
fErrrrrm) DELIVERY CHARGES.. FLEASE WLLUD
LN [ e

<« ) COUNTER CRED! ‘"s JoFi; .

— SUPPLIED READY
P SODULES I ris by TESTED

ﬂ‘e‘i‘n’eduk": oW er'm E} muaﬂemﬁmm ji='4 uuaﬂy andperfotmance at aresiste proe Foar
midels are avaiabia 1a st ihe needs of the profes sional and hoboy marke: e rdustry Leswe, nsinsmental and
iifuelc w*e‘ct'n;urn;m:h NOTE that almoos!s nciude torodal power supply, Nitegrathaat s, giaes e
P.C 8. ard 2rrve crd1sls 19 powes 2 compatife Vumater, Af Todeis Fe open and shol cocut
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS
= OMP/MF 100 Moe-Fet Culput power 310 wails
R.M.S.inlo 4 ohms, Iraquency response Hz - 100KHz -
3d8, Damping Factor »300, Slew Rate 45V/uS. THD
typical 0.002%. Input Sensitivily 500mV, SNR -
{1008, Size 300 x 123 x 60mm
PRICE:- £42.85 + £4.00 PAP |
OMP/UF 200 Maos-Fat Output power 200 walls
RMS. into 4 ohms, frequancy response +Hz - 100KHz
-3dB. Damping Factor >300.Siew Aate SOV/uS, THD
Typicai 0 007%. input Senzitivity SG0mV, S.MAL- 11008,
Siz2 300 x 155 x 100nun.

PRICE:~ £66.35 + £4.00 P&P

OMP/MF 300 MoB-Fol Quiput power 300 watts
AMS. inte 5 ohms, fraquency responsa Hz - 100KHz
-34B, Damping Faclor >300, Slew Rate 60V/uS, THD
typical 0.001%, Input Sencitivity 540mV, SNR.-110cB
Siza 3230 x V75 x 100mm.

PRICE:- £83.75 + £5.00 P&P

COMP/MF 450 Mos-Fel Oulput power 450 wails
ALS. into £ chms, freguency response 1Hz - WOKH:
-3dB, Damping Faclor ->300, Slew Rale 75Y/uS.
THD. ypical 8.001%, Input S=nsitivily 500mYy. SNR.
11008, Fan Cooied, D.C. Loudspeaker Proteclioh. 2
Second Anti-Thump Detsy. Size 385 x 210 x 1055m
PRICE:- £135.85 +£6.00 PAP

OMP/MF 1000 Mos-Fat Output power 1000 watts
RS, mto 2 chms, 725 watts RMS. inlo 4 chme,
froquency response Hz - 100KHz -3e0B, Damping
Factor »300. Slaw Rate 75V/uS. THD. lypu:sl
0.002%, tnput Sensitivdy 500mV, SNR -110dB, Fan
Cooled. D.C. Loudsceaker Protection 2 Second
Anti-Thymp Defay. Size £22 x 300 % 1Z5mm.
PRICE:- £261.00 + £12.00 P&P
HOTE: UOS FET UGDULES ARE AVAILABLE 1% i%D vmsnous
STAMDARD INPUT SENS 5003V, BANDG WIOTH {UKH:. OR
PEC |FAOFESSIONAL EDUIPMERT COMPATISLE) - INPUT SENHS
72Eav, SAND WIOTH 2ckHz.  ORDER SYAMDARD OR PEC

UNIT 1 COMET WAY. SOUTHEND-ON-SEA,

ESSEX, SS2 6TR.
FEL.: 01702 527572 FAX.: 01702-420243
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