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Electronics Principles 9.0
‘A COMPLETE PC BASED ELECTRONICS COURSE

If you are looking for an easy and enjoyable way of studying or
improving your knowledge of elecironics then this is the software for you.

I Electtonics Pmcwlm 5 0

| DC AC Popm Semilerd Opfepe Mathe Lo Mesus Hos AC Hes

+ | [R=S3n0

Graphics presentaiion has been enhanced and speeded-up with
new menus and indexing which enables a quicker aceess and
more informaiive descripiion of ihe exiended range of five hundred
and sixty elecionics and maihemaiics fopics.

The PIC16E84 micreconiroller hardware and insiruciion seiihas been
infroduced and broughtito life through colourful inferactive graphics
where you can study the architeciure of this device by changing ihe
data'values to simulate alliof the registers, direci/indirect addressing;
programydata memery and input/outputl pori configuraiien,  Along
wiih these analogue to digitall funciiens of ithe RIC16C71. If you
wolld like fo leam more about fhe pinciples: of these popular
micreconiroliers fhen it could not be made easier

Elecironies Principies sofiware is cumently used in hundreds of UK and
overseas schools and colleges fo support City & Guilds, GCSE, A-
level, BIEC and universily foundation courses. Also NV&'s and
GNV&'s where siudenis are reqguired to have an understanding of

= electronics principles.

Still only £99.95*

Now mcludes Ihe PlCl 6';‘-%84 &_ PICl 6C7l hardware and msiruchon set

| '10 use.. Ju51 se!ecfufop&c whlchlsclwavs
l presented as a default diagram (no blank
‘screens!) and' inpufi your. own values.

Altematively, Use ihese from any siandard.

“eleciionics textibock fo see ine resulis as

fleguency response: cuives, calculaions,
logic states, voltages and currenis efe.

EPT Educational Sofiware. Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ.
Tel/Fax: 01376 514008. sales@episoft.demon.co.uk hitp://www.episoft.demon.co.uk
. *UK and EC countries add £2 per order for post & packing: VAT should be added to the tofal.
Al Ouiside Europe £3.50 for air mail postage by retum.
Swr’rch Delia, Visa and Mastercard orders accepied - please give card number and expiry
. date. Cheqgues & Postal Orders should be made payable o EPT Educational sofiware.




VOII.Ime 27 NO.2 Introducing Digital TV . 13

All the changes in terrestrial TV in the last 30 years - teletext, NICAM,
Featu res two new broadcast channels, with cable and satellite - are just the
beginning of the story. Scon television will be reaching us as 1s and Os,
Proj ec’ts but how much difference will this make in the near future? Mike Bedford
soris out the facts from the fiction.

Next Issue 27th February 1998 . .
GCSE Grounding: Versatile Alarm Module 29

Terry Balbirnie continues his adaptable circuits for GCSE students. In this

issue: a muiti-purpose alarm whose sounder may be set to operate the

switch cantacts open or close.The timing is between two seconds and

one minute, which can be easily increased.

Infra-red Theramin ) 35

This is a new Theramin design by Robert Penfold which uses an active
infra-red system to detect the distance from the user's hand {o the
photocells, and eliminates drift, making it more reliable for experimental
musicians working with the Theramin’s eerie sound.

Smartcam 47

Srnartcam is a standard vidso night surveillance camera adapted to
make the basis of a damags-rasistant intelligent security system. Some
judicicus casework fends off attempts tc blind the camera with spray
paint or drapery.

‘Auto Cupboard Light 55
This self-contained battery -operated light controller by Terry Balbirnie will

light up when a door opens, and can be moved freely from place to

place - ideal for dark glory-holes, it features a time-out off switch

Switched Mode Internal Power Supply 59

Linear power supplies can dissipate a great deal of heat. As an
alternative, Bob Noyes' switched mode internal power supply uses+the
L4860 for soit start and cool running.

One-Shot Timer 62

Save energy and be more secure - this domestic and industrial timer with
relay output by Tim Parker can be fitied to control cutdoor lighting and,
with a PIR, to convert it to security lighting. It can also be triggered from
rocker switches, standard domestic light switches, pushbuttens, burglar
alarm accessories, and external signals from remote equipment.

Regulars

News B - 8,9,11
PCB foils - 68, 69
ETI PCB Service . 71
Practically Speaking 73

Terry Balbirnie looks at ways in which a number of resistors or capacitors
may be combined to give a required value.

Round the Corner 74




FEATURES:

+ 35100 DISPLAY

+ HEIGHT 12mm

= MAX READING 1553

+ HV INDICATION FOS HIGH VOLTAGE

+ SMNGLE MANUAL ROTARY SWITCH F08
FUNCTION AND RANGE DPERETION

* ALL RANGES OVERLOAD PROTECTED

* 104 DC CUBRENT TEST,

» DT VOLTAGE 2V/20V/200V/S00V,

+ AC VOLTAGE 200500V

» DT CURAENT 205mA,

+ BESISTANCE 2or} 200} /200k() /2MET

+ SUPPFUED WiTH TEST PROIES

ORDER CODE: CM2300

PRICE: 975p

FEATURES
+ 35.CD OISPLAY
* HEIGHT 127
o MAXIMUL READING 1533
» 1GA DC CURRENT TEST
* DC VOLTAGE Z00mV/2V/20V/200VH 000V
+ AC VOLATE 200730V,
+ DC CURRENT 8 2naRoomAZOmAZIOMAZ0A
+ AESISTANCE 20001 /2K /20K0) 20080 72040 FEaTumES FEATURES:
* SUPELIED WITH TEST PROSES * 375 LCO DISSLAY WITH DECIMAL PONT * 35LCD DISPLAY
* TENPERATURE MEASUREMENT » 33 SEGUENT BARGRAPH DISPLAY o MEXGHT 18men
* CONTINUITY TEST » OVERRANGE INDICATION + MAGMUM READNG 1832
+ DEDOE TEST & CONTRNUITY CHECK » ROTARY SWITCH FOS SUNCTION =| |+ CAPACITANGCE 5 RANGES FROM 20067
+ AlL BANGES OVERLOAD PROTECTED SELECTER FOOOOF
ORDER CODE: CM2400T + AUTO POWES OFF [AFPROX 15 ming} « MEASUSING FROM 155 - 200004F
PRICE: 1450p * AUTO FOLARITY WITH WICATION * SINGLE MANUAL BOTARY SWITCH TOR
= « DIDDE TEST & OGNTINUTTY TEST WITH FLINCTION AND RANGE OFCRATION
BUZZER + ZERD ADJUST KNOS
S ny S * ALL RANGES GVERLOAD PROTECTED  *
2 » LOW BATTERY INDICATION
* 35 LCD DISPLAY » SUFFLIED WiTH TEST PROBES
* COMPACT AND LIGHTWEIGHT POCKET SZE » DC VOLTAGE: 220m\V/3 ZV/3SVI0VSIY
* MAXIS N REATONG 1520 *» AC VOUTAGE: 320mV/3 2V/32V0VEOOV
+ DC CUBRENT 7 RESISTANCE GVERLOAD * DC CURAENT A 320uATE00: 435
FROTECTED 2o
+ SUDE SWITCHES FOR FUNCTION AND RANGE * AC CURRENT A: 220pATR00. A/20mas
CFERATION 220manns
+ SUPSLISD IN WALLET WiTH TEST 880328 » AESISTANCE 320013 KO 2RO moa
+ DC VOLTAGE 2V/20V200V/E00Y azna=ua
* AC VOLTAGE 200v/s0av ORDER CODE: CM2700 ORDER CODE: CM3230
» DC CUBRSNT 200mA
+ RESISTANTE 2Kik /20X0 /260K0 /2140 PRICE: 4050p PRICE: 3950p
ORDER CODE: CM2900
PRICE1150p

8 Way Preprogrammed Universal Remote Control

A single remote control to
operate Television, Videos
and Satellite Receivers. Plus
Augilary Options!!

* Replaces up io 8 remotes
with one

* Simple 4 digit setup routine
« Controls 1000's of models

» Teletext functions with
Fastext

* Clear (large key) layout

EEATURES:

« TEMPERATURE MEASURENENT y
Tere + DICDE & TRANSISTOR HFE TEST ili
MM READING 1995 = UtGT + LARGELCD ISPLAY *Code Search F acmty
NGLE MANUAL ROTARY SWITCH FCR + HEGHT 18mm

CTION AND RANGE DFERATION + MAXIMUM READING 1999 + LNIT :

« ALITD POWER OFF (AFPROX 15 mn) + SINGLE MANUAL ROTARY SWATCH FOR e Stylish and easy io operate
TEST FLNCTION FLNCTION AND RANGE CPERATION
RANGES OVERLOAD FROTECTED + AUTO POWER CFF [APPROX 15 mnt)

LUSFLIED WITH TEST FROSES * DHODE TESWT FUiCTioN

= Replace broken or lost
remotes

* ALl RANGES QVERLDAD PROTECTED
+ SUFPLIED WITH TEST FRDSES
EVEEDNTOT * DO VOLTAGE 200mViEV/2oV200W

A P00y AEOmAZOOmAZARGA 1000V ACCURACY 33 5%

200 KA ST AZATDA » AC VDR TAGE- S00mNEVROWZIGVITON

- 20N SN 200 PR RO * DCCURRENT 2mARGmAROImAZ0A

* ACOURRENT A 20DMATZOA

« RESISTANCE - 200N KOS ORIV ENIMZOMEY
ZDOMETE

* CAPACITANCE: InFoonBSEnFauioluF

¢ Original Remote note
required

ORDER CODE: CM3900A ORDER CODE: CM3920
PRICE: 2300p PRICE: 4100p

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
G R A N D ATA LT D HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, Pleass send £1 P&P and VAT at 17.5%. Govt, Colleges, elc.

SOUTHWAY, WEMBLEY, MIDDLESEX. ENGLAND HAS 0HB Orders accepted. Please allow 7 days for delivery. Prices quoted are subject

to stock avaliability and may be changed without notice.
Telephone: 0181-900 2329 Fax; 0181-903 6126 TV and video parts sold are replacement parts.

SR Mondayito:Saturday, WE STOCK TV AND VIDEG SPARES, JAPANESE TRANSISTORS AND TDA
Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00 SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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SATELLITE POWER SUPPLY REPAIR KITS

R Aeid— =TT
SH5500 EAHLY PSU WITH ADJ
, SRT700, SAB700

SFIDS10 SHD:ED SRDE*!O SRD550 SATPSUS

RGOS0 = |

SHADR45 SAD 5, SADI6 SATPSUT
SHD500 SATPSU4 | ISRV1 SATPSUZ | | BiTie SRR 1 X SRR (5 T
SRAX320, SAX340, SRX345, SAX350 | SATPSUS | |SRDE4 SATPSU11 SATPSU2
SAX100 SATPSUS
SRDE00 SATPSU14 T N e o ] i o7 | = e=m =il
SAT250, SR950, SRD700, SRDY50, | SATPSU16| [SR5700 SATPSU12| [PRD800, PRD30, PSF’.&(}U PSRo00 | SATPSUI
SAX1002, SRX2001, SAX301, IMADI20, SS9000, SS9010, SS9200, | SATPSUZ
SAX501, SRX502 e - 0D 539210, 338220
SRAD2000 SATPSU18 D100, D150, SATPSUS

- = MS5100 SATPSUS

APOLLO, MSS200, MSS300 SATPSUS

SRIMISHTELECOM -~ | CODE | MS5500, MSS1000 SATPSUI0

SA‘I'PSU‘I
SATPSUZ

=15 -CODE ="
SATPSU1
SATPSUZ2

[~ SATPSUA
SATPSUZ

SHEzsasTshESacsfa
REZ50S, SRE350S, SHE450S

SATPSUN
SATPSU12
SATPSU13
SATPSU14
SATPSU15

PHDEOD MS5200 (9GHZ} (221 20??062} TUNEFID1
PRD200, MSS500, MS51000 (2Ghz) (221-2177012) | TUNERO2

SATMETER

THE SATMETER IS A PROFESSIONAL PORTABLE SATELLITE STRNGTH METER DESIGNED FOR THE INSTALLATION AND MAINTENANCE OF SATELLITE
TV SYSTEMS. THE SATMETER CAN BE USED AS STAND ALONE METER WITH POWERING THE LNB AS WELL AS IN LOOP. THROUGH OPERATION WITH
SATELLITE RX POWERING THE LNB.

ACOUSTICAL SIGNAL: ON SIGNAL STRENGTH LED INDICATOR: VERTICAL/HORIZONTAL FREQUENCY RANGE: 200 TO 2050 MHZ
INPUT IMPEDENENCE: 75 Ohm POWER AMPLIFIER: 18 DB DETECTION RANGE: -60 TO -10 DBM

MAX.INPUT SIGNAL: -10 DBM
ORDER CODE: TOOL 22 PRICE: 8500p
' SATELLITE LNB'S

1 = — i et e COUE = - = i e
wige AEZ2/ARS 0 808 standard 10.95-8.70 GHz Gold Hangs C&W »’lE':' TW:‘! O HY Ei:‘m En"‘.:n'.‘m
Camibridge AE14 Universal LNB 10.7-11.711.7-1273 GHz Camiwidge AEZ Dua! OF H-V Separats Enhanced
Cambwidoe AE21/AES Sngle OYP Swidhing LNB 1.60B Standzrd Grundg Super Universal "Ans' 10.7-1275 GHz 0833
Cambrdoe AEIWAES Singla O/P Swiching LNE 1,063 Enhanced - Grundig Unmversal ‘Anss” 10.7-12.75 GHz 1.0a8
Cambndgs AE2VAEY2 0,848 Enhanced 10.7-11.86Hz Goid Range Camundgs AET Twin OF H:V Bof Stiandard
Camiziige AEB Duasl OF H-V Separais Enfanced

CERAMIC PLUG TOP

FUSEQ? 3A FUSE33 1C0p
FUSED1 75p FUSE17 80p 5A FUSEZ4 100p
FUSEQ02 75p FUSE18 60p 13A FUSES35 100p
FUSEQ3 75p FUSE19 60p
FUSEQ4 75p FUSE20 60p 20mm CERAM!C TIME LAG
FUSED5 75p FUSE21 80p = 1B 1
FUSE0S 75p FUSE22 50p .
FUSEQ7 €0p FUSEZ3 60p | |BA FUSE39 100
FUSEDS €0p FUSE24 80p 104 FUSE40 100p
FUSE0g 60p FUSE25 &0p 3.15A FUSE41 B5p
FUSE10 60p FUSEZ5 80p 4A FUSE42 85p
FUSET1 50p FUSE27 80p 54 FUSE43 =
FUSE12 50p FUSE28 80p
FUSE13 55p FUSEZ3 50p 38mm CERAMIC TIME LAG
FUSE14 55p FUSE3D 50p CURR '
FUSE15 60p FUSE31 50p
6.3A FUSE15 60p FUSE32 50p
NB. -
ALL FUSES ARE MADE IN THE UK AND FULLY MEET : Fuse;u 185P
BS4265 & BS1362 SAFETY STANDARDS AND SHOULD NOT :gg gggg o
BE COMPARED WITH CHEAP IMPORTED TYPES. 208 FUSE47 2100

**ALL THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES**




TRANSISTO

= 2 =5
8 PO 2P "'_'; T s%:pp
14 BN = =0 2000 &5
15PN &P . 1 225
20 ot 107 » v =
=2 PN 1=F =p 270p 55
24 PN 122 | wee 2009 00
w?s e 13 | 1as . 7 o 4 &
N 1=F BERS1D e 55p 250p S5z 250
A0V 155 6500 o T
ZEHER BREZD 3Fa 1000 S0p 4009 42p 3 X
HODES ATV = op 20 - 5
BRSsD e 1T0ES 200 EVES B 4552 S AR 45
400m WETT 28300V . Fakrg 200p ET25 =] 4504 =] Ta141 550
V7 TO 3 S BnRech = 15804 2300 ET23 1i0p 4505 Bio T4145 Top
WATT | 2aev 15E5H >3 4505 2= | 74157 45
eTTOEN £30 252 B0y CMOSICs 4507 3p TAIED 0o
A=Y SGE13 15000 45055 &7p
VOLTAGE Bas 3 43 2500 130 | 4510 =g T4HC SERIES
REGULATORS ZAECNV COMPUTER iC'n 4001 130 451 =g
as3e 43 2002 130 | 4512 3Ep | 7AHTOS o
ZERACEY 100 4005 3Hp 4514 650 TAHCOE 185
iz ZEQADMA 250p 4007 13 4515 &5p 74HC0 200
ZEOACTC 120n +002 ap 4316 g TEHCT 14n
S0p Si01 210p 4510 Zip 4517 100n T4HCT 26p
ZE0ASI0-2 2iep | 201 130 | 4532 e | 7snc20 150
= [E3 T (=] 02 3 4519 FEo TAHCIT 200
73110 50 4013 19 4550 =0 F4HCS1 0
i | Ema 1wop | 4012 = | 42 o | 7ascT2 25
7512 e | 401E o | 2535 335 TAHTTS 5 240
185p 75154 100p 2018 *p 47 41p TAHCTE 280
TSiE2 oo 4518 55 4355 380 T4RCT7 ==
1550 5182 = 4000 I 4523 &p TAHCES 35
FEiEs =p | &= Ep | 33 5o | TaHSss 220
0o | TS1EE 1250 | 4022 o | 4s=3 #5305 | 7AHCI07 2=n
2114 150p | <=3 R = Zp | 2 =]
20p | 25 200p | 42t = | a=3: 2o | TaHCIZS Eo
2EL532 3p 2S5 13p 4357 140 TARC126 I
=g | 2 100e | =6 &g | a2 e | iz 3
I 200 4027 1= 2354 =p FAHCI3 350
2000 | Z7EeA 208 | 4028 28p | 423 v s | TascET 2n
EreT) 150 | =2 g | ama . 1mp | T3 3G
zop | Zrcse 2mp | 40c0 g || 40105 0o | 74HC147 423
27128 1500 4032 5 43106 = T4ECI53 3=
2= | s 150 | 4033 &g | «wwr 3 | TaMciss £y
27512 0o | 403k o | <011b e | Tahc1s7 M5
250p | ens i | 403 4z | 20n4 1iE0p | THHCISS Hp
2185035 B 4G LEo A0S 350 TAHCIED 440
e | 415832 op | 00 o | ana 5z | TAHGYISY 425
24125515 B | 4001 =g | 20178 8o | 7aHCIE2 240
4ip 2125512 10 L0232 o a2 43p TARS1 TS
4125810 1ip 0.3 0 <0155 450 TAHTIES 425
LEDs Inm e e 150 245 oo 25154 S5p TARCIES S
TRIACS 5116 e | 46 2 | == 120p | 73HC188 &0
RED S AR zinp | 4047 450 TAHCATS Ep
YELLOW TS0 o BE2S5-12 o 0Lz 5o 74 SERIES T4HENTS 3o
SREEN & FY T EROEA o= 4349 15 TAHOED) 450
TiC2E=D = e3cae = 4050 =g 7403 20p TAHC122 30
Siren o == 280 | 4551 350 | 2o 150 | 7amcra3 a1p
RED S5 2250 =5 00 Zitp =2 =0 a2 18p 7450194 450
YELLOW Bn BAanTY =2 o] 4053 5o A3 Fat -] TAHCISS 450 |
GHREEN 3 | Toes L = sop | 405t S3p | 7e0t =g | FaicE e
TEALDOV £208 =n | 455 =2 | 7a05 105 | 74HCzas 33p
RECTANGULAR TE248D e 1] 00 L8 52 7408 3o TAHC250 4ip
LED: 1EALOOV €310 1= | 4= £on | 7407 aop | memcE2 4rp
TC253D 1=p B35 3500 4053 520 FAGE o FLHC242 =]
Smm ¥ 2 Sonmy 0T o2 1309 4Es = 7405 a3 TanC243 oo
RED s | no= 2050 | 6340 2= | s 1200 | 13 0n | TGS 48p
YELLOW & | 2sAqo0v E23= e | 4958 13 | 744 50 | 74HC2S1 =
GREEN =) ':’ » ?L",-: 4053 130 _71615 :SE THC25T i:‘;:
HRIDGE s ;.:;;, e :’;‘i’ :% 7320 %0 ;:Tcm?;ﬁ g;
RECTIRER NSO 20n 8026 g 4 13 7421 =p T4HCZE0 gip
WOos pi=" ] DBAGHV EOES E 4073 tip T425 15 T4HCZE3 Bip
SERVICE AIDS
_ |VOLUME  |CODE|PRICE § | , . i
VIDEO HEAD CLEANE 75ML SP01 | 180p || EXCEL POLISH 80 1250ML SP18 | 150p
VIDEO HEAD CLEANER 200ML SP27 | 250p || ADHESIVE 120 400ML SP19 | 190p
SWITCH CLEANER 176ML SP02 | 180p || LABEL REMOVER 130 200ML SP20 | 240p
SUPER 40 400ML SP15 | 250p || REFURB 140 400ML SP21 | 240p
SILICONE GREASE 200ML SP03 | 210p || TUBE SILICON GREASE 50 GRAMMES|SP11| 220p
FREEZE IT 170ML SP04 | 320p || TUBE TUBE SILICON
FREEZE IT 400ML SP16 | 600p || SEALANT WHITE 75ML SP22 | 280p
FOAM CLEANER 400ML SP05 | 200p || TUBE SILICON SEALANT
ANTI STATIC 200ML SP06 | 190p J| CLEAR 75ML SP23 280p
AEROKLEANE 200ML SPO7 | 220p || TUBE HEAT SINK COMPUND |25 GRAMMESI|SP12 | 150p
AERO DUSTER 150ML SP0B | 310p || DRIVE CLEANER 200ML SP24 | 150P
AERO DUSTER 400ML SP17 | 550p || SCREEN CLEANER 200ML SP25 | 150p
PLASTIC SEAL 200ML SP08 | 250p || COMPUTER CARE KIT SP26 | 2100p
GLASS CLEANER 250ML SP10 | 180p || ANTI STATIC FOAM CLEANER [400ML SP28 | 175p
COLDKLENE 250ML SP13 | 230p || AIRDUSTER 400ML SP29 | 450p
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKING WILL BE CHARGED AS FOLLOWS:
300F FOR 5 CANS
450p FOR MORE THAN 5 CANS

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
G R A N D A I A L l D HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES '

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, Please send £1 P&P and VAT at 17.5%. Govt, Colleges, efc.
Lo U\ N7 ST = A VT [N D O (| N [ Gl [l Orders accepted. Please allow 7 days for delivery. Prices quoted are subject

to stock availability and may be changed without notice.
Telephone: 0181-900/2329 Fax: 0181-903 6126 TV and video parts sold are replacement paris.

QRENIMendayifo Satyrday, WE STOCK TV AND v?neu spir‘:é? E:;gNESE Ttadnnstmas AND TDA
Times: Mon-Fri|9,00-5.30 Sat 9.00-2.00 SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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Young Electronic_
Designer Award 1998

Now in its thirleenth year, the Young
Electronic Designer Awards of 1998 ars
sponsered by Cable and Wireless, and
The Institution of Electrical Enginsers
(IEE). The Awards are pressnied
annuaily to students in thres age groups
betwaen 12-25 for the development of
an electronics-bassd systam or device
which mesls an everyday nsed.
Students must develop their innovative
talents, improve their technical know-
how and develop business and
marketing acumen, all essential for
prepanng for an enginesring caresr,
Prgject work can be undertaken as part
of students’ studies within the National
Curriculum.

The deadling for the receipt of entry
forms is 2 March 1888. Schools and
colleges should be ngtified of the
Awards. If your class or depariment has
not considered preparing an entry for
the awards, suggest it fo them quickly.
However simpie your projsct is,
preparing for the competition, whether

at GCSE, A Level or University level, will
be a useiul leaming experience, raising
your awarenass of the nesds of
practical eleciranic design in the real
world.

The judges award marks in each of
five categories within each age group:
onginglity; fechnical compstence and
reliability; construction and presentation;
everyday ussiulness, and commercial
feasibility. Enfranis are asked to provide

a brief (200-word) description of their
preduct, explaining it to a lay parson:
What does the product do? Who will
use it, and why? How does it work?
What other products exist that could do
ihe same job? And =0 on.

Prizes include awards of up to
£2,500 to be shared by the studanis
and their school or university, plus
equiprnent, ceriificates and trophiss.
The 1988 awards ceremonies will be
held at the Museum of Sciencs and
Industry in Manchester on 28 and 29
Juns 1998, as part of the celebrations
marking the 50th Anniversary of the
world's first stored-program computer,
daveloped at the University of
Manchester and Unvailed in 1948.

As the picture of last years Best
Newcomer, Mark Gauld and his shesp,
there's room for a certain amount of fun
as well as brow-wrinkling when
designing a serious project.

For informatien and entry forms,
contact The Yeda Trust, 60 Lower Si.,
Pulborough, W. Sussex RH20 2BW. T&!
01798 874767 Fax D1798 873550

ELECTRONICS TODAY INTERNATIONAL
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High resistivity materials
measurement system

Keithley Instruments Mode! 62 and 65 high resistance
packages provide a solution to the problem of getting
accurate resistance measurements on high resistivity
materials. These are the first integrated measurement
system, Keithley tells us, ihat solves the problem of
backaround current in insulators and other high resistivity
materials such as polymers and pcbs. The packages consist
of a Mode! 8517A electromster, low noise test fixiure and
model 6524 software to allow fine tuned test sequences that
eliminate background current errors.

Insulating material exhibit background current dus to
piezoelectric effects, polarisation effecis and capacitance
chargad by static electricity. Measuring the resistance of
resistivity of these materials is dons by applying a voltage,
measuring the current and applying Ohm's Law. Due to the
high resistance, howsaver, the stimulated current is often as
low as the background current in the material being
measured. Because the backaground current is similar to the
stimulated currents, this frequently resulis in unstable and
inaccurate resistance or resistivity readings, or even false
negative values.

The model B517A solves this by using an alternative
polarity test sequence. Each sequence applies a positive
polarity voitage, and after an appropriate delay measures the
stimulated current. The voltage polarity is then reverse, and
the current measured again after the same delay time. This is
repeated, usually for about seven cycles, until the user
cbsarves a siable reading. The instrument than calculates
the resistance based on a weighted average of the previous
four readings. '

When optimum test paramstars are dstermined, up to
nine sets of parameter and test sequencss can be stored in
the 8517's internal memory.

For more information contact Keithley instruments Lid.,
The Minster, 58 Poriman Rd., Reading, Berks RG30 1EA.
Tel. 0118 9575666.

Competiton helps
new bands

Musical equipment supplier John Hornby Skewes &
Co. are the principle sponsors in 1998 for the Bright
Young Things national band competition. The
competition, inits 7th year, is open to all bands whose
members are under 21 years of age, and is organised
by Leeds Leisure Services (a division of Leeds City
Caouncil).

Seven finalisis will be chosen from'a series of
national, regional and local heats to be held at notable
venues throughout the country. As part of their
sponsorship, JHS are donting the first prize, musical
products to the value of £2,500.

The prizes of:Ovation, Rhythm Tech, Kinsman,
Scanner and/Vintage instruments and'accessories will
be awarded'to the band voted this year’s winner by a
panel of industry expert judges.

Enquiries'to John Hornby Skewes Ltd., Salem
House, Parkinson/Approach, Garforth, LEeds LE25
2HR, UK. Tel 01135381 Fax 0113 286 8515.
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[ELECTRONIC DESIGN FOR WINDOWS  NON COMMERCIAL

TEACHERS... STUDENTS...
HOME USERS... etc.

Your opportunity to save £££££‘&

- With this non commercial vemon of our suﬂware

produced for single users, this is your dream come :

true!

Software as you are probably awaré has ria_rBal. =

material value, but is priced to recover tha
enormous costs of development. The software
house tries to evaluate how many units will sell
at a specific price to generate the amount neaded
and produce a healthy profit. 1o

As the electronics marketplace shrinks, due to
expanding competition, it means that, in reality,
powerful user friendly software, such as EDWin,

must be very highly priced and therefore remains
inaccessible to the I’ndwiduai and small husmesses. :

Until today .. Horl[nvest. one of the blggest
software houses in the electronics sector, has -
decided to put onto the marksta "Non
Commercial” version of their EDWin software.
which is known worldwide,

This is the first truly seamlessly Integrated suite of
software running in all Windows formats ...
simulation, schematics and PCB design. At last
allowing amateurs, teachers students, ...ina
work “individual” to take advantage of current
technnlngy without any mstnctlon.

To avo‘id misundemanding them is no difference

between the industrial version of the software
and our Non-commercial version, except the price.
In other wards; industry is subsidising the
development cost and now the mdividual can take
full advantage of this,

Computer Compatibility

To run the program you will need:
e Windows 3.x, Win95 or Win NT,
® a min. 386 processor (486+ rec.)

e 8mb of RAM : :
© CD-ROM Drive e AR

AssssssssdsssasRsdEsaRRRaETTaRES

(Evening)......... ] y

YES! Please Rush Me My -VVF\ NC Program.

Swift Designs Ltd., Dept.ETl, Business & Technology Centre,
Bessemer Drive, Stevenage, Herts, SG1 2DX.

NaM@: iiisiieeiiarssroniorertarasitosseaserseesssess
AAAress; .nsaninnimsiai s

weiissiservantdTa i ases ies s R e s s saabannasresrnsianese [ POSICOUE e
Tel: (Day) o s s

R P T e

Version Required: Basic De Luxe 1
| enclose £..............+ p.p. £5.00 UK (p.p. £10.00 outside UK)
Cheque/P.P./Credit Card: Visa/Access/Mastercard:

i

=i
=] -
K -l i This offer also
Bl applies ta all
_academic
= = ~institutions -
- == minimum order
Card Price S Syse

1. EDWinNC Basic: Schematics, PCB Layout
with Basic Autarouter and Postprocessing. Max.
100 component database and 500 svrnbo! Device
I.Ibrary. £49.00

The De LHXE 1 version has lhe above, but also
includes Professional Libraries and unlimited
database components. £79.00

.pe,Luxé Fisthe same at the basic versian, but
with Professional Libraries and adds Mix-mode

' :Siiauiation. 279"0'0'

De Luxe 3all the above plus the Arizona
‘Autorouter. £114.00

Options: Professional Libraries £24.00
Professjonal Database

- (Unlimited components) £24.00

~ Mix-mode Simulation £24.00
‘Arizona Auterouter £24.00 :
'EDSpice Simulation £49.00 . 3
‘Thermal Analysis £19.00 :

Post and Packing £5.00 UK. Overseas .
£10.00 Prices include VAT

‘All Major Credit Cards Accepted | asd,

s RRREEAANSERARE R RN Ra

reua Taanan saas sanun

2 3 (pleass drcle)

v OOO0O0000

Signature:

LI L] [ expirvates | f | |

PLEASE ALLOW 10-15 DAYS FOR DELIVERY.  }

Tel: 01438 310133 Fax: 01438 722751 Email: designs@swiftdesigns.co.uk Web: wwwiswiftdesigns.co.uk

System Features

d-to-End CAFACAD system
Schematic and Layolt gensration
Front and back annotation,
rchical menuy structure.

r keyboard commend activation.

0 cperations.
= display oft ratsnest, active nodes,

and PCB symbols by editing.
t:u.u print resalution

5 000
adgs: 32,000

mbzr of bend points: 64,000,
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mber of symbols: 32,000

number of comgonenis: 32,000

number of multi-segment traces:

ith a tofzl of 54,000 trace segments.
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Schematic Capture
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yer routing with automatic va

45 degree routing
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Automatic DRC wath ¢
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wser specified parametes
| connectivity checking,
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and use possibility.

of Specirs 6.0, Maxroute 6.0
3 Autorcaiter

jons (logos, drm-mg~ ).

12d database viswer,

Mixed Mode Simulation

YIS (T'“x: domain).
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ic parameter definition of active and
¥ LOMpon ent

L based anzlog/digital simulation pnmitives,
Ianguage and Ihrary creation' tools:
n madel generator for discrete devices.




Accurate hot-air
desoldering for
surface-mount

Desoldering, as evaryong
who has sver had 1o
changs an IC or repair
anything more
complicated than a
conventional resistor will
remember with trepidation,
is an order of maagnitude
morg difficult than soldering,
at least when it comas to
getling a component off the
board without damaging
gither the component (could
be troublesome) or the
board (will be froublesomas).
The best advice to a
newcomer asking “Can |
take it out again if it's
wrong?” is “Yes - but you
won't enjoy it." You might
think that desoldering
suriace-mount is easier
because you.do not have to
waork a heated component
out of its pin-hole, but
surface mount boards have
the opposite probiem:
componenis fall off the
board all ioo easily.

The JTB040 hot air
desoldering station
representis the siate of the
ari of benchiop suriace-
mount desolderning. Hot air
desoldering normally uses a
hood or shield attached to
the heat source and
covering the device. The
disadvaniags is that heat
leaks out of the four
corners of the hood, and
this can dislcdge
| surrounding componsants,
and becauss they are
making contact with the
pad, it is up to the operator
to ascertain the time and
temperature for saie
removal of the component.
If the operator gets that

equation wrong - a frequent
occurrence even with
experienced operators

-the track can be lifted
off the board when the
davics is removed,
damaging the boeard for
commercial use.

With the JBC system,
collateral damage to the
board in this way is
impossible, because no
contact is made with the
pad. The shield cup fits
fiush with the board, which
stops air escaping through
the four cornars and so
protects the surrounding
circuitry.

The sysiem also boasts
a unique plunger in the
middle of the protecior,
which is on a very light
spring that sits on top of
ihe device. The delicats
operationz! capabiiities this
gives the operator means
that devices can be used
repeatedly. An integrated
surface mount device
{SMD) can be de-soldersd
in 20 seconds.

At £1065 plus VAT, the
rescue solution doss not
come cheap, but for a
prototyping or production
workshop a device of this
kind can save much time
and trouble.

For mare information
contact Robin Smith ai JC
Soldering Solutions Lid.,
Marshaill House, 255
Wellington Road South,
Stockport, Cheshire
SK2 BNG

Workstation Soume, Unit * aanehm, Cutbuah Park
Industrial | E§tate LowenEarley, Eerks RG6 4UT. 're;u —

SHORTS ® SHORTS

Sescom Inc. in the USA has
produced its 1897 Sescom MI-
series Audio Transformers
catalogue for professional
users. The catalogue describes
59 different transformers for
figh guality audio applications,
with technical, electrical and
machanical information. Tel.
0800 96 7106 or 001 702 565
3400. Fax 001 702 565 4828 (from the UK).
sescom@anv.net ...

email
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

LOUDSPEAKERS-18INCH STEREQO RAGK AMPLIFIERS

PRICES INCLUD
SERVICE * LARGE (A4}

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

OMP MOS-FET POWER AMPLIFIERS
HIGH POWER. TWO CHAHNEL 19 INCH RACK

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXFG600 (300W + 300W) MXF900 (450\'1 + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: #12 power supplies with two 3 % Twin LED. Yu melers =
Level controls # luminsted on/oll swilch * XLR connsctors « Standard 773mY inpuls * Open and shor circull
prect = Latest Mos-Fots for stress free power delivery hlhvk‘huﬂj'uﬂm*wm-'rﬂi\kqm

disloriica * Aluminium cases + MXFS00 & MXF200 fan cocled with D.C. &
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES: MXF200 W19 xH3%:" (2U)xD11"

MXF400 W18 sHS%" (3UpD12"

MXFE00 W19 xH5" (3UxD13™

MEFS00 W10 2H5%" (3UxD14%"

PRICES:-MXF200 £175.00 MXF400 £233.85
MXFG00 £320.00 MXF900 £440.15

SPECIALIST CARREER DEL £12 S0 EACH
e —— e

- — ——
OMP XO3 STEREO 3-WAY ACTIVE CROSS-0OVER]

Advanced 3-Way Stereo Active Cross-Over, housed In a 19” 1 1U c2se. Each channe! has thre level controls:
bass, mid & top. Tha removable front fascin pliows eccess o the programmabia DIL switkthes to adjust the
mmckwsmmwmmr¢1mmamwm Bass inver! swikches
oo each bass ch | T75mY compatible with OMP rack ampiifier and modules.

Fully
Price £117.44 + £5.00 P&P

e ———
SUSIERITEREE PG EGREEGOES  *« ECHO & SOUND EFFECTS*
STEREQ DISCO MIXER with 2 x 7 band - ——

combination of the
following inputs:- 3 lumtables (meg), 3
mics, § Ling for CD, Tape, Video sle.

Price £144,99 + £5.00 P&P

SIZE: 482 x 240 x 120mm

| |LOUDSPEAKERS

OMP MOS-FET POWER AMPLIFIER Monuua SUPPLIED READY '“"-ﬂ"ﬂm

Thess modciss now enjoy a workd-wids st &' reaiizSic price. Foor
mt-mnmumrnmam-pm mmuumu . Iesiramantsl snd HHR
#ic. Whan comparing prices, NOTE that afl modsls inctude toroidal power supply, wmmwnmrts and
drive chrouiiy 1o powsr s Vumater. ANl modaiz sre open snd short circult procl.

THOIJSAHDB OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Oulput power 110 walls
R.M.5. inlo 4 ohms, requency response 1Hz - 100KHz
-3dB, Damping Fac!ar =300, Slew Rale 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
~110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 ~ £3.50 P&P

OMP/MF 200 Mos-Fel Output power 200 walis
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3d8, Damping Factor >300, Slew Rate S0ViuS,
T.H.D. typical 0.001%:, Inpul Sensilivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 — £4.00 PAP

OMP/MF 300 Mos-Fet Output power 300 watls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Faclor >300, Slew Rale &0V/uS,
T.H.D, typical 0.001%, Input Sensitivity 500mV, S.N.R,
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 +~ £5.00 P&P

OMP/MF 450 Mos-Fet Oulpul power 450 walls
R.M.S. inlo 4 ochms, frequency response 1Hz - 100KHz
-3d8, Damping Faclor >300, Slew Rale 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, 5.N.R.
-110 dB, Fan Coocled, D.C. Loudspeaker Prolection, 2
Setorid Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE£132.85 — £5.00 P&P

OMP/MF 1000 Mos-Fet Outpul power 1000 walts
R.M.S. Inlo 2 ohms, 725 walis R.M.S. info 4 chms,
frequency response 1Hz - 100KHz -3dB, Damping
Faclor =300, Slew Rale 75V/uS, T.H.D. typlcal
0.002%, Inpul Sensilivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Prolsclion, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 —~ £12.00 P&P

WOTE: MOS-FET MODULES ARE AVAILABLE IH TWO
STAMDARD - INFUT SENS 500mV, BAND WIDTH 100KHz.

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE] - INPUT SENS
T75mY¥, LAND WIDTH S0KHr. ORDER STANDARD OR PEC.

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

McKenzie and Fane Loudspeakers are also avallable.

PIEZOELECTRIC TWEETERS -

Join the Piszo ! The low o mu[novolucﬁlu!l!umhukrwndummimmd
tremsient response with a lower & As 2

level than
thess unils can be pdded bo exising speaker
EXPLANATORY LEAFLETS ARE SI.IFFI..IED;{T?'N EACH
TYPE 'A’' (KSN1036A) 3" round with prolective wire mesh. Ideal for
: hookshelf and medium sized HI-Fi apsakers. Price £4.90 < 50p P&PR,
TYPE ‘B’ (KSN1005A) 3% super horn for gnmral' purpose spsakers,
discoand PA. & elc, Price £5.99 +~ 50p PAP.
TYPE 'C' (KSN1016A) 2°x5" wide dispersion horn i‘ot quality HI-Fi sys-
tems and qualily discos elc. Price £6.99 — 50p PAP.
TYPE ‘D' (KSN1025A) 2'x5" wide dispersion homn. Upper frequency|
retained extending down to mid-range (2KHz). Suilzbla for high
qualify Hi-Fi systems and quality discos. Price £9.99 = 50p PAP.
TYPE'E' (KSN103BA) 3%:" hom tweeter with atiractive siiver finish trim.
Suitable lor Hi-Fi monitor systems elc. Price £5.99 — 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, level control
and cabinel inpul jack sockel. 85xB5mm. Price £4.10 — 50p P&P.

‘MOTOROLZ

340

is not required |l 455 00 WATT RM.S. ME10-100 GUITAR vocAL KEYBOARD, DISCO, gg‘mm MID.
mufupmmumtmzmompummsumh . S
H TWEETER.

iBIFLIGHT CASED LOUDSPEAKER

A e ranga of quality loudspezicers designad totake advantags ol the lstest
Ipaziar technology and entlosura designs- Both modets ylifizs studio quality
12" cast alyminium loudzpeskers with faciony fittsd grilles, wide dispersion
conziznl directivity homs, estroded sliminium comer protection and stael
bzl comers, Ca-r.;:mm.e-a wilh heavy doty black covening. The enclosures
arefiiad as d with top hats for optional loudspeaker stsnds.

FOWER RATINGS QUOTED IN WATTS RS FOR EACH CABINET
FREQUENCY RESPONSE FULL RAMGE 45Hz - 20KHz

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
{bl FC 12-200WATTS (1004B) PRICE C175.00 PER PAIR

SFECIALIST CARRIER DEL. T12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £5.63 per pair

IN-CAR STEREQO BOOSTER AMP

cmmmnmmumm
150 WATTS (75 — 735) Stareso, 150W

Bridged Mono

230 WATTS (125 — 123) Stereo, 250W
Bridged Mono

400 WATTS (200 — 200) Sterso, 400W
Bridged Mono

ALL POWERS INTO 4 OHMS
Features:

[TRANSMITTER HOBBY KIT

=ble mono = Cholce ol

PRICES: 150W £40.90 250W £909.99
400W £108.95 PAP £2.00 EACH

controls ® Asmole on-off * Spesker &
thermal orotection.

POSTAL CHARGES PER ORDER E100 MINSMUM. OFSCLAL
ORDERS FROM BCHOOLS, COLLEGES, GOVT, BOOIES, PLCs El'“c

FanE.E MNCLUSIVE OF VAT SALES COUNTER. VISA
: ACCESES ACCEFTED 8Y POST, PHONE OR FAM.

= Slareo, bridg
high & low level inputs * L & R leval |

ALL EMINENCE UNITS 8 OHMS IMPEDANCE
B” 100 WATT R.M.S. MEB-100 GEN. FURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.
RES. FREQ. 72Hz. FREQ, RESP. TO 4KHz, SENS 57d8. £32.71 - C2.00PAP

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENSS7. £33.74 - L2.50 PAP
10" 200 WATT RLM.5. ME10-200 GUITAR. KE\'B D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 83dB. PRICE £43.47 - C2.20PAP
12" 100 WATT RLM.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 43Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 - C3.50P4P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE., P.A., VOCAL, STAGE
MOHNITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 824B. PRICE £36.67 - £3.50P&P
127 200 WATT A.ML.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP. TO 6KMz, SENS 5848, PRICE£46.71 - €3.50 PP
12° 300 WATT RLM.S ME12-3000P HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 4THz, FREQ. RESP. TO SKHz. SENS 10348. PRICE £70.19 ~ £3.50 PAP
157 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITARL

RES. FREQ. 46Hz. FRED. RESP. TO SKHz, SENS 954B. PRICE £50.72 - C4.00PEP
15" 300 WATT ALM.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 3%Hz, FREQ. RESP. TO 3KHz, SENS 10348, PRICEL73.34 - C4.00P&P

ARBENDERS:- HI-FI_STUDID, IN-CAR. ET
mmmUHmBOHHS{Emmmlmmtﬂmmwm S4B okm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

87 50watt EBB-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F1, IN-CAR.
RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 57d8. PRICE£8.00 - C2.00P&P
10" 5OWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-Fl, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 53d8B. PRICE£13.85 - CL.50PAP
10" 100WATT EB10-100 BASS, HI-FI, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 8848

12" 100WATT EB12-100 BASS, STUDIO, HI-FT, EICELLEN'I’ DiscCo.
RES. FREQ. 25Hz, FREQ. RESP. TO 3 KHz, SENS 934B. PRICE £42.12 - C3.50PAP
FULL RANGE TWir COME, HIGH COMPLIANCE, ROLLED SURROUND

5% BOWATT EBB-B80TC (TWIN CONE) HI-F1. MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO SENS 52d8.

6%:" GOWATT EBB-80TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 5448,

B° BOWATT EBB-60TC (TWIN CONE) HI-F1, MILTI -ARM\" DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 16KHz, SENS 83d PRICEC12.99 - C1.50 PP
10° BOWATT EB10-80TC (TWIN CONE) HI-F1, MU L'l'l ARRAY DISCOETC.

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 584B. PRICEC16.49 - C2L.O0PAP

PRICE £30.39 - C3.50PAP

PRICE £9.99 - £1.50 P&P
PRICE £10.99 ~ 1.50 PAP

PROVEH TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
IW TRAMSMITTER 0-MMHr VARKAP CONTROULED PROFESSONAL
PERFORMANCE. RANGE UP T03 MILES, STF 3 1 1mm, SUPPLY 12V 3 REAMS.
PRICEL14.85 - C1LOOPEP

FM MICRO TRANSHITTER 100-108MHz. YARICAP TUNED, COMFLETE WITH
VERY SEMS FET WiC, RANGE 100-300m, SIZE 55 1 &4, SUPPLY 5V BATTERY.
FRICE £2.80 - C1.OOPLP PHOTO: IW FM TRAMSMITTER

'B.K.ELECTRONICS

UNITS 1/ & 5 COMET WAY, SOUTHEND/ON'SEA
ESSEX, S52 6TR .
. B1702 - 527572 Fox. 01702:4
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Introducing
Digital TV

Digital television holds out all kinds of promises for the future. Mike Bedford soris
out the facts from the fiction.

Thirty years is a long time in the fast-moving world
of consumer slecironics, but this is how long
British terrestrial TV broadcasting has remained
largely unchanged. While you could hardly claim
that things have remained totally static during the
last three decades, mosi of the changes we have seen have
not baen revolutionary. Teletext, in the form of the BBC's
Cesfax, appeared in 1872, It's ussful if you don't subscribs 1o
a broadcasting guide, but otherwise the information on it is
firmited. NICAM stereo was introduced in 1981, but although it
was appreciated by music lovers, it did not amount to a
dramatic change in the way we watch television. BBC1, BBC2
and [TV were augmented by Channel 4 and much more
recentiy Channel 5 (still to reach some areas), but everyone has
pointed out that this is just mors of the same, For the last really
major shake-up, we have to go back o 1967, specifically to
the live coverage of tennis at Wimbledon on BBC2Z in July of
that year. This was the first programme {o be broadcast in
colour in the UK, and the beginning of the long decline of all
our black-and-white tellies.

Thirty years might be a long time to wait for another major
revamp, but at long last it is nearly with us. The broadcasters
are keen to tell us that it will be worih the wait. You are going
be hearing a lot about the introduction of digital TV to the UK
during 1998.

So what will viewers gain from digital TV? And how doss it
work? First of all, wa'll take a look at what's on offer. We'll
attempt to identify the real beneits, sorting out the truth from
the hyps - after all, suppliers only have to mention the maaic
word “digital” to get consumers queuing up for their latest
offerings - and we’'ll take a look behind the scanes,
investigating how digital programs are broadcast, and decoded
in our living rooms. To finish, we'll indentify the equipment you
need to experience the digital revolution, and touch on what
the more distant future may hold.

Why digital?
Before we start 1o look at the benefits of digital TV, let's recall
some of the bensfits of digital compared to analogue when
applied to anything-electronic - audio recording, radio
broadcasting and video editing, for example - and not just to
television.,

To recap, an analogus signal is ons in which the amplitude

o

variss continuousty with time. So, if you display the wave-form
on an oscilloscope, it should display smoothly, with no jumps
or discontinuities. This is the most cbvious way o represent
sounds or pictures; after all, we live in an analogue world which
we perceive using our analogue ears and our analogue eyes.
However, there is one very obvious drawback to recording and
manipulating signals in their natural analogue form. The signals
are very suscepiible to noise. This is ong of the major reasons
people give for preferring CDs to vinyl records: problems with
suriace noise dus to dust and other contaminants on the disk
ars very much reducsd, bscause the smooth CD coating does
not have hundreds of little grooves for dirt 1o get embedded
into. But whereas this is physically-induced noise, the same
principle-applies to electrical noise. Thare's no such thing as
noise-free elecirical circuitry, so gvery time an analogue signal
is copied or processaed in some way, a small amount of noise
ends up being added ta it. Noise in small amounts may go
unnoticed, except to those psople with magic ears, but the
gffact is cumulative; it builds up so that, sooner or later, the
signal will be seriously degraded. If you've ever recorded
yourseif and bounced down or copied your efforts to the 10th
generation on a music cassette, you'll know what we're talking
about. And whereas elecirical noise manifesis itseif on an
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audio signal as audible noise, exactly the same principles apply
to video signals in the form of visual noiss, such as “snow”, or
just a lack of contrast or definition. Unacceptable levels of
noise are not an inevitable consequence of analogue
techniguss, but it doss mean that the uttermost care has to be
taken in the design of ulira low noise circuitry, and that in turn
(as any hifi enthusiast will tell you at some length) involves
serious expeansse.

A digital signa!, on the other hand, is one that has been spiit
into just two voltage levels representing the zeros and ones of
binary numbers. An analogue signal is converted to a digital
equivalent by “sampling”. This involves measuring the
amplitude of the analogue signal (taking the “sample”) and
renderng the measurement into a binary representation at
reqular intervals. The great advantage is that the amplitude of
any noise is tiny compared to the difference betwesan the two
signal levels. For examplg, if 2 digital signal operates at levels
of OV and +5V, the typical millivolt or microvolt of noise levels
will have no impact: zeros will still be read as zeros and ones
will be read as ones. But more importantily, there's no build-up
of noise. Every time a zero or ong is comectly interpreted, it is
re-written as a perfect digital signal - every generation of the
signa! is effectively an original.

So noise control is one of the major motivations for going
digital, but once you've got your signal in a digital form, there
are more benefits. Digitising an analogue signal significantly
increases its bandwidih. For example, audio CDs can
reproduce sounds up to a maximum frequency of 20kHz, so
the bandwidth of an equivalent analogue signal in stereo would
be 40kHz. However, the sound on the CD is sampled at
44 1kHz (according to the Nyqguist Theoram, the sampling
frequency must be ai least twice that of the maximum
frequency to ba reproduced) and each sample is represanted
by a 16-bit binary value. So the raw data of a sterso signal on
a CD, after the various stages of encoding, occupies a
bandwidth of several megahertz, many timss that of the
analogue original. This looks like a serious drawback - radio
bands would fill up quickly, and vast amounts of storage would
be required - but this does not take into account the fact that
digital data can be compressed. In the realm of computer
storage, we're used to being able to compress files down to
half their original size. But audio and video signals contain far
more redundant information, and can, therefare, be
compressed to a much greater extent. Audio digitised data can
be comprassed down to about the same bandwidth as the
original analogue signal, but video signal can be reduced
significantly beyond this, and with lossless compression to
boot. If you are prepared to go one further and accept a
degree of loss in sound or picture quality, much greater
compression ratics can be achieved.

But digital data ean also be processed in much more
imaginative ways. As soon as a signal is in the digital domain,
computing power can be brought to bear on it. Effects that
would be either prohibitively expensive or virtually impossible
by analogue means become viable. Imagination, not the cost
of hardware, becomes the only limiting factor. So for exampls,
in PC sound cards, digital signal processing is usad to
generate a pseudo-surmound sound effect from ane pair of
frant speakers, in & product costing a few tens of pounds.
Furthermore, since we're now talking about sofiware or
firmware, new products can often be brought out withaut a
complete re-design of the circuit board, and upgrades can be
made to installed equipmant at the cost only of supplying new
software.

What’s on offer?

One of the major benefits io a company bringing out a digital
product is that the magic word “digital” can be used for
marketing. People have coms to associate that word with
innovation and quality, You'll remermber, however, that
improved quality was not one of thefinevitable bensfits of digital
techniques that we listed in the previous section. Digital
technigues do not necassarily yield better results than a
similarty priced analogus equivalent. This is abundantly clear in
ihe field of photography. Digital cameras with a resolution of
1024 x 768 cost in the region of £600, but offer imags quality
comparable to that of a £50 film camera. And even if you pay
£25,000 for a digital model, you won't egual the picture quality
of a conventional SLR costing a few hundred pounds, The fact
is, because of the sampling process, and becauss of the limit
of the word length, a digital signal can cnly bean
approximation o the original analogus signal. In some cases it
may be sufiiciently closa to fool our eyes orears, but in other
instances - low-cost digital cameras, for example - this may
not be the case, and quality will be degraded.

| mention this to counter one of the most commenly quoted
advantages of digital TV, which is that it gives improved picture
quality. For a number of years, Japan has been broadcasting
programmes in High Definition Television (HDTV). This is an
analogue rather than a digital system. And the digital TV which
will be launched in the UK this year will nat give this level of
resolution. Rather, the quality will be much closer to that of
current 625-line PAL anslogus TV.

So where does the “high quality” tag'come from if the
design aims were for the picture quality to approximate that of
analogue? One of the strengths of digital is its behaviour under
poor signal strength conditions. As we're all aware, with a poor
signal - pernaps dus to the use of a set-iop antenna - ghosting
and “snow” are common and, as the signal deteriorates, thess
get worse to the point where the picture becomss
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unrecognisable. Digital signals, on the other hand, aren't
affected by noisa in this way, so the picture will hold up for
much longer, diving you a good picture on your poor antenna.
Unlike the situation with analogue, however, a point will coms

at which the picture is totally lost - with digital, there is no half- -

way house. c

Howeuver, if this is the only perceived benefit of digital TV, it
would be far cheaper to stick with analogue and buy a batier
antenna.

But if digital TV won't offer you a befier quality picturs, it will
at least offer you one which is a different shaps. It's hard to say
exactly what the aspaci ratio is of the human field of vision.
The edges are not clearly defined, with vision becoming much
iess wall defined towsards the right and left edges rather than
cutting out completely. Nevertheless, it's probably fair to say
that the image we ses is much wider than it is tall. By way of
contrast, conventional TVs and computer monitors have 3 4:3
aspect ration which means that the piciure is only marginalty
wider than it is tall. Clearly this isn't ideal, and a more
appropriate aspect ratio is one of the advantages on offer with
digital TV. In particular, it will offer the possibility of producing
programs in the so-called letterbox format, which has a 16:9

aspect ratio. Yes, you will get wide-screen programming (but
only if you buy a wide-screen TV; if you stick with an ordinary
TV and add a digital set-top box, you'll get the same wide-

scresn programming as we do at present, that is, with black

bands at the top and bottom), but this has nothing to do with

the digital signal. it would have been quite possible to design
an analogue TV system with a 16:9 aspect ratio. The only
reason it's fied up with the digital TV packags is that
broadcasters have made the declsion to go wide-screen at the

same time.

So far, wa seem to be doing a good job of debunking the
benefits of digital - one of the widely reporied advantages
won't be realised at all, and another could just as easily have
been done with analogue. Howsaver, there will be major
benefits, but we nead to separate the fact from the fiction. The
major advantages of digital TV all stem from the fact that Yata
compression reduces the bandwidih by a facior of around six.
That could have maant that six times as many channels wers
accommodated, but this is not the way the sysiem has baen
implemented. Instead of allocating individual channels, as at
present, each camying a single pmg?amme, the ITC has
allocated a number of so-called multiplexes, each having a2
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Figure 1: Digital TV multiplexing flow

diagram
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A digital cable set-top box - a typical slimline design

programme is will become vaguer. For example, a broadcaster
may choose to dedicate four channels in a muitiplex to a major
sporting event. One may carry a normal edited program such
as we see today, ancther two may carry specific camera
angles or views, and ons may carry continuous slow mtion
action replays. It's cne pregramme « but the viewer can flip
batween differant aspects. Another aption is not to eram the
maximum number of programmes into the muliiplex, but 1o
keep some of the bandwidth budgst free for supplemeniary
informaticn. This could include small windows carrying &
picture of someone signing the soundirack of the main
programimies for deaf viewers, or a large number of forsign
language soundtracks for the main programmes. The improvad
bandwidin sfiiciency of digital TV will aisc be used 1o provide
an improved sound track - CD-quality surround sound - and a
betier quality of Teletext, with no more chunky chardcters and

With the advent of digital TV, traditional chunky analogue teletext (left) will give way to a smoother digitally encoded style (right).

bandwidth equivalent to a current analogue TV channsl. (See
figure 1.) This gives the broadcasters far more flexibility.

The vital factor is that each multiplex has a “bandwidth
budget”. The broadcaster can decided just how this “budget”
is spent. One obvious way is to transmit a number of separate
programmes in the multiplex, and indeed, each of the
companies to whom the six digital multiplexes have bsen
licensed will offer between three and six programs. Instead of
five analogue programmes, we might have as many as thirly
digital programmes. And even at this level, the uss of
multiplexes offers advantages over narrow, independent, digital
channels each carrying a singls programme. The MPEG-2
compression algorithm dossn’t provide a fixed compression
ratio. It will be possible to compress different programs to
different degrees. Anything with a ot of motion will be harder to
compress than a fairly static scene, and although MPEG-2 may
be able to comprass TV signals to a sixth of their analogus
bandwidth (on average), there's no guarantee that it will be able
to do so all the time. And if it can't achieve the necessary
amount of compression, frames will be lost and the picture will
be jurnpy - at least, this would have bsen the case with
independent channels. If one company is opsrating a complsis
multiplex, however, and if one program requires some extra
bandwidth to cops with a short burst of action, this can be
borrowed from one of the other programmss which does not
nesd so much bandwidth. Distributing the bandwidth budget in
this way means that you only have to ensure that your average
compression ratio is adequate.

More choice for the viewer is only one way of spending the

‘bandwidth budgst. Effectively, the definition of what a

block graphies.

Most of what we've ssen so far refers to digital terrestrial
television, but saiellite and cable TV are also going digital. If the
equivalent of 30 programmies sounds like a lat for tarrestrial TV,
digital satellite or cable TV could offer literally hundreds. How
will they all be used? The good news is that we won't simply
see a proliferation of channgls, many full of low grade
pregramming. With a capacity corresponding to hundreds of
video signals, satellits and cable operators will maké much
morg use of “pseudo interaction”. This is the official name for
the scenaric we looked at eariler where the viewer can sslect
camera angles. it isn't irue interaction, of course, since the
viewer isn't transmitting signals back to the broadecaster, but it
feels similar. Another example of pssudo-interaction which will
be popuiar on satellite and cable is almost vides an damand.
Instead of broadeasting a movie at a single time during the
evening, muitiple channels could be used to transmit i at, say,
quarter hour intervals. Now, the viewer can pick the maost
convenient start time. And whereas this all involves pseudo-
interaction, cable offers the possibility of true interaction. True
interaction has besn discussad in conjunction with terrastrial

and satellite TV, but a phone line and modem would have to be

used faor the return path. Accordingly, some sat-fop box
manufaciurers are considering including a modem. And onge
we gat o true interaction, the sky's the limit. For example, we
could have shopping channels whsre you can order from your
remote control hand-sat without having to pick up the phone,
political documentaries which take immeadiate viewer polls, and
quiz shows with viswers taking part from their own homes.
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The 1998 Interational Woodworking Exhibition is the UK’s
premier showcase for traditional and contemporary
woodworking craftsmanship.

For the first time, the 1998 show presents a host of new
features designed for to you to enjoy...

THE FINISHING SCHOOL

Expert demonstrations and advice on how to
transform old and distressed fumiture with a
range of creative finishes.

I Bring along a colour photo of your prize piece
: foran on-ﬂ1e-5pot apprdisal and valuation by

EXPERT MASTERCLASSES

- Authorities on popular woodworking

L techniques will be demonstrating their skills
! in purpose built lecture theatres.

You'll also find an outstanding mix of high quality trade stands,
workshops and displays to enjoy, together with practical help
and advice on renovation and restoration, fumiture making
and carving.

Whether you're a professional craftsman or an amateur
enthusiast, the 1998 Intemational Woodworking Exhibition is
simply unmissable.

OPEN
9.30 - 5.30 EACH DAY

(SUNDAY CLOSING TIME - 5.00PM)
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Figure 2: MPEG-2 compression flow diagram

The technology

That is about as much as we wanti fo say about the benefits of
digital. You will be heanng & lot about this from the
broadcasters over the next few montns. Just waich out for the
hype. Let us now turn our attention to what goss on behind
the scenas and start with MPEG-2 compression (figure 2), as
something that applies to all types of digital TV, terrestrial,
satellite and cable.

MPEG-2 _
If 2 TV signal with the same resalution as that of today's PAL
transmissions was o be digitised at 13.5MHz for the
luminance signal and at 6.75MHz for the two colour difference
signals. each using & bits per sample, the resuitant signal
would have a bandwidth of 10BMHz. This compares
unfavourably with existing analogue satellite transmissions,
which occupy a 27MHz bandwidtih, and PAL terrestrial signals
which are even more frugal at 8MHz. To break sven, wa would
need a compression ratio of 13.5:1 ior terrestrial TV. However,
we've already seen that digital TV claims to cram six timss
more information than analogue into a given bandwidth, which
implies that a compression ratio of about 80:1 is required. This
is achievad using the MPEG-2 cempression scheme, the
successor to the original MPEG (Motion Picture Expart Group)
algorithm, which allowed video to be recorded on CD-roms
and displayad in tiny windows on a PC screen.

Unlike many of the data compression schemes used for
computer files - LPZ, for example - which employ a single
comprassion algorithm, MPEG-2 uses a whole arsenal of

techniques. MPEG-2's first form of compression takes account
of the fact that a moving picture, with frames sent at 1/25-
second intervals, normally has comparatively small differences
between successive frames. Compression that makes use of
this is called temporal compression (see figure 3). In theory,
it'’s only necessary to fransmit a single full picture and, from
that point onwards, transmit only the changes, achieving a
significant degree of compression. This clearly is not entirely
satisfactory, as any errors would be camied forward, and a TV
receiver newly switched on would not be able to build up an
image from the list of changss to a picture it has not received.
In practice, therefore, full framss (called | frames to indicate
that they only employ intra-frame compression - see below) are
transmitied at regular intervals. Between the | frames, P frames
(Predictive frames) are sent. P frames contain only those 8 x 8
pixe! blocks which have changed since the last | frame or P
frame, and typically this is only a small portion of the overall
picture: However, further temporal compression can be

-achieved simply by not transmitting an | frame or a P frame

gvery 1/25th second - in other words; by leaving gaps. These
gaps have 1o be filled in by the dscoder, using B frames (Bi-
directional predictive frames). To do this, the decoder looks at
the most recent previous reference frame (an | frame ora P
frama) and the nearest future reference frame and uses motion
estimation to make a gusss at the missing frame. Differing
amounts of compression can be selected by changing the ratio
of reference frames to B frames.

That is temporal compression in brief, but this leaves quite a
lot of scope for further compression. Spacifically, both | frames

B frame B frame
{assemblad

using

motion

estimation)

Birame

Encoding L =
.
—
R | frame P frams '
= ’ {full frams) v (changed  lframe
t='-" blocks only) -
N : |
"‘\
Decoding [ - T # _ ( SN 7
v | l v

Bframe

Figure 3: Temporal redundancy is removed in MPEG-s compression by sending the occasional full () frame, plus some (P) frames
containing only change information, and leaving the decoder to assemble the remaining (B) frames using motion estimation.
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Figure 4: MPEG-2 uses the discrete cosine transformation (DCT) to achieve spatial compression

and P frames can be compressed furiher by looking only at
intra-irame infarmation, that is, the information within each
frame. This concamns spatial compression, and the main
technigue relies on a mathematical function called the Discrete
Casine Transformation (DCT) - figure 4. The DCT is carried out
on blocks of 8 x 8 pixels, the smallest picture element which
can be compressed in the MPEG-2 algorithm and, as we've
already sesn, the smallest amount of data which can be sent in
a P frame. Performing the DCT transforms the 64 byies of
luminance information into 64 byles of spatial frequency
information representing both the horizontal and vertical
directicns. Lets look at some examples.

Far a static block of information - if ail the 64 pixels were
the same colour - we would find a value representing the DC
compeonant, and all the higher frequency cosfficients would be
zero. But as the detall in that block becomes more intricatg,
and as the changes become more abrupt, we find that the
higher frequency cosfiicients become progressively larger.
Performing a DCT in itself doss not effect any compressien; it
is simply a different way of representing the information.
However, it does pave the way to further compression using
quantisation.

Quantisation involves representing each of the frequancy
components as one of a limited number of integer values. In 8-
bit quantisation, 2586 levels are avallable. At 4 bits this reduces

10 16 and at 2 its, it is down 1o 4, for example. The human
eve nofices low freguency piciure information maore easily than
high frequency infermation, so the least significant high
frequency components can be quantised with fewer bits than
the more significant low frequency components, Initially, the
quantisation process uses quantisation coeflicients that will
make no noticeable difference to the picture, but if the MPEG-
2 encoder is struggling 1o keep the output to a specific bit rate,
this can be aiterad to achieve a higher degree of compression,
albeit with some loss of quality. In other words, if a sequence
hias a lot of motion and hence the temporal compression
achisves a lower leval of comprassion, this can be
compensated by using a higher leve! of spatial compression.
The final part of the MPEG-2 compression applies variable
character length or VCL compression. In the DCT and
quantisation process, although a frequency coefficient may
have been quantised as a thres bit valug, it is still, at this siage,
held as a single byie. Clearly this cancels out any advantags
gained by quantising to less than 8 bits. This is where VCOL
comes to the fore. Instead of allocating 8 bits to each and
every value, a variable length encoding scheme assigns short
codes to comimonly encountered values and long codss to the
rarer onas. Furthermore, run-length encoding is used so that,
when a siring of identical values is to be transmitied, rather
than sending that value multiple timss, a shorthand code is
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2%" TOSH.(12.5 mm H) MK1002MAV 1.1 Gb Iaptup New £115.00
24" to 34" conversion kit for Pc's, 16 with connaciors £15.85
3%" FUJ FK-303-26 20mb MFM UF RFE X
3‘&‘00NHERCP$M420mbIDEIJF{arequIv}RFE

3n* commcmsmu !DEIJF or equiv.) RFE
34" RODIME RO3057 5&.!_&%}

UF, New RFE
3%" WESTERN DIGITAL Es&nb iDE IF New
54" MINISCRIBE 3425 20mb MFM UF {or equiv.) RFE
5%" SEAGATE ST-238R 30 mb RLL UF Rsfurb
5%* CDC 94205-51 40mb HH MFM UF RFE tesisd
53" HP 97548 850 Mb SCE| RFE ta
S%*HP C30102 Gbrbm d‘ﬁmﬂd RFE testad
8 NEC D224s interface. New
8' FUJITSU M2322K 160Mb SMD UF RFE lestsd
B FUJITSU M2332K 2 Gb SMD UF RFE lesied
Many other drives In stock - &pr{ngaadimﬂlwﬁn{a)

THE AMAZING TELEBOX

Converts your colour monitor Into 8 QUALITY COLOUR TVI!
3 TV.SOUND &

VIDEG TUNER

CABLE COMPATIELE "

Thn‘rELEEDxismawmhﬂy

ans powetad unit, cone
of wdao monitors
c A‘I‘AR!,
AMSTRAD

taining all alaclionics rea
mads by makers such as IC 0
COMMODORE, PHILIPS, TATUNG,

channals,

VHF and UHF ncluding the HYPER!

TV oparators. A compossa video

for direct connection 10 most makas mmhmnrdsmnpwmr

vidso systems. For complete compat - even for mondors with-

out sound - &n integral 4 watt audio amplifiar and low level Hi F

audio oulpld are provided as standard.

TELEBOX ST for composits video input

TELEBOX STL &s ST but fitted with ot
fUHF/Cal

as usad
ks located en

typa monftors

pe of power

magine.Over

Hns Ex Stock
Iist.

Vlrtu?uy avery t

su ou can

o%% ll;rfwer Sup
! for in

1 servee. Snippng
DC POWER SUPPLIES

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK
6,000,000 items EX STOCK

For MAJOR SAYINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest spemflcation
* monitors you will ever see -
At this price - Don’t miss it!!

Mitsublshl FAS415ETKL 14” SVGA
. 028 oot

LENT ife usad
Tit & Swivel Basa £475
VGA cabis for IBM PC Inciuded.

Only £119 & o8ras
mmumtypamm

As New - Ex Demo
177 0.28 SVGA Mitsublshl Diamond Pro monitors
Full multisyne ete. Full 90 day guarantes. £325.00 (E)

Just In - Microvitac 20" VGA (800 x 00 res.) colour moniors.
Good SH condition - from €289 - CALL for Info

PHILIPS ncssmgeme sa‘\a as CMB833) altractively snded 14"
colour moniior and siandard r.ompn ta 15.625
Khz video Inpmx via SC&RT sockat and separals phono jacks.
lmsgml audio md‘m for an aud!n visual usss,
applications with direct connsction
ity wah many features such as
'CR comection button ete. Good

us=d condition - fully tested -

guaranteed
Dimensions: Wi4" x H12W" x 15%" D. Only £99 =

PHILIPS HCS31 Ukra compact 9" colour vidso monitor with stan-
gaf:acognrgomfsmmﬂdeo mu!::mSCARTsockeL Idaal
&l mendoing igh quaily, ex-equipment
fully tested & quggy(pcssbls mingr screen bums). n attrac-
tive square black plastic casa measuring W10" x H10® x 13%' D
240 V AC mains powsred. On{y £79.00 (m

KME 10° 13M10002 high definition colour monfors \ﬁh D_zs'
pitch. Su’?u“b clarlty and modern styling. ..

5.625 khz sync AGB video
source, with AGH analog and composite syncE
such as Atari, Commodora &ng , Acorn
Archimedas & BBC, Measures only 135" x 12" x
11". Goed usad condiion. Dnly £125(E}

20" 22" and 26" AV SPECIALS
Suparbly mads UK manufacture. PIL all sofid stats colour monitors,
complets with composiie video & optional sound Input. Attractive
maéélrg case. Perfact for Schools, Shops, Disco, Clubs. steln
EX| NT Rttie usad condition with full 80 day guaraniee.

20"...£135 22"...£155 26"...£185(p

to most colour cameras. High
front concesled fiap currlruzs

1kW i 400 kW - 400 Hz 3
{suman«-pu Tokrnrr;ghsseunﬁ.drw

Ksrﬁ.&zou reqmrryraspmsaamlr&af

dtﬁnFlngICS poit lobs modules

IBMI!A!.ITdmmg sutuhmpanalms—m £95

1 Low 8Hz lo 330Khz, IEEE £550

mG?DG{EM]B-!Vo EPOA

2 to 22 GHz sweep genaralor £6500

& HPI782A Erroe Datector  EPOA
HP8621A Dual Programmable GPIB PSU G-7 V 160 walis  £1600
HPS284 Rack mount variabls 0-20V @ 20A mstarad PSU  £675
HP54121A DC 1o 22 GHz four channg! fast £POA
HP75B0A A1 B pen HPGL high speed drum ‘Potiee £1850

£650

power sourcea-exsiock  SPOA
£760

£2500
£750

FA&B Wardroba size, Insurance spac 1 hour ratad fre sals
EMBMMWPWMnmp

Viaw Eng. Mod 1200 computarissd

Sony D A Hi

CSZ VERY dca

Philips PW1

recordsr
- On Lina UPS - New batterias
R5030UV34 ultrasonic cleaning system
Mann Tally MTE45 H‘%_pead Ena printer
Intel SBC systsm
Intel SBC 486/125C08 Enhanced Multibus (M.?al\) NEW
mn-nsmtpan HPGLﬂstdm plottsrs

Nikon HFX-11 e:rns control unit o
olorola WE%EUT o
‘l'rio &‘:&vﬂc finaar, m R

Parkin Infrared spectrophotometsr
Sﬁéﬂrm_m
Y6 Eloclronlcl 1035 TELETEXT ing
gxn.ﬂ.md output high spac 2u rack mount Vidso VDA's £495
onlc SD 150H 1Bd'l&mellﬁgxall-lybnd chart recordar E‘IQQS
Taylor Hobson ampéiier | recorter
3 Vidao 1152 PAL waveiorm monitor uss
S s K4400 64KD to 140Mb demux analyssr £2650

BC computers. Idsal for all’

SPECIAL INTEREST ITEMS
MITS. b FA3445ETKL 14* Indusirial spec SVGA moniors  £245

SFOA LOW COSTRAM & CPU'S

Surplus always
| wanted for cashl
19" RACK CABINETS
Superb quality 6 foot 40U

Virtuall Newi_’unra Smart

Less alf Price!
opqauz 18" rack cabinets mads n UK by
Optima Enclosures Ltd. Units fesiure
designsr, sm acrylic lockabla front door,
full psight lockabls half louvered back door
and louvered removable side panals, Fully
adjustabls intemal foing stnits, ready punched
for any configuration of equipment meunting
plus ready mounted integral 12 way 13 amp
sockst swiiched mains datnbution sirip maks
theza racks some of the mos! versatile ws
have am‘vs:‘oﬂmF!aeks r;lny bs s!afke:l l.-.yﬁa by “!tle and thassfoce
require on pansis 1o stand singly or in multipis bays.
Overall dimansions are: 771" Hx:!aﬁ‘a x 22" W. Order as:
OPT Rack 1 Complate with removabis sida panals. 234500{6}
OPT Rack 2 Reck, Lsss sids panels £245.00 (G

Over 1000 racks, shelves, accessories
19" 22"_& 24" wide 3 to 46 U high.
Available from stock !

] 32U - High Quality - All steel RakCab |

Mada by Eurocraft Enclosures Ltd to the highest posn]bla spec,
rack fsatures all steel construction with femavebls
side, front and back doogs. Front and back deors are
hl.ng'ad for easy access and zll are lockabls with
five secure 5 lever barrel locks. The front door
Iz ecnsiructad of double walled stesl with &
‘deslgner style’ smoked acrylic fronl pans! to
enabla 3talus indicators lo be seen through the
yet remain unobtrusive. Int the rack

aatures I'ully Slotted rsinforced vartical fixin

rnsrnhers lu leke lhs heavisst of 19" rac
bie vertical fixing struds
{enras avai =abie) a.recl?m punched for standard
‘cags nuls stribution panel ntemal-
lynmunl:d!o!hsbmumrear povides Bx{EC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utlmy socket. Overail ventilation is provided by 5=

fugmmmammmsmnwm s&:non i
top and sida louvres. The 1op pansal may be removsd for fitiing
of integral fans to the sub plate stc. Othar features inciuds: fitsd
castors and fioor levelers, prepunchad uL‘=ty p&nﬂ at lower raar for
cable / connecter access eio. shightly usad
condition with keys. Colour Royal I:llue E:ﬂalna dimensions

mm=1625H x 635D x EC3 W. (64" H x 25" D x 234" W,'l
Sold at LESS than a third of makers

A superb buy at only 2245.00 (@)
42U version of the above only £345 - CALL

BATTERY SCOOP - 50% off !

A special bulk se from a cancelled export ordar teings you
tha most ngml:gsmﬂhse‘ ultra high spac 12v DC 14 Ah
rechargeable batisries. Mada by Hawker Energy Lid, type SBS15S
!ea.l:rhg pura leed plates which oifar a far supsror shel & guaman-
tead 15 year sarvice life. Fully BT & BS6230 approved. =
BWO EW and boxsd. Dimensions 200 wids, 137 high, 77

M8 bolt tarminals. Fully guarantesd. Cumrent makers rgms ovar £70

=22 0ur Price £35 each (., or 4 for £99 ()

RELAYS - 200,000 FROM STOCK

Save ££££°s by choosing your next relay from our Masslve
stocks covering types such as - Military, Octal, Cradle,
Hermatically Sealed, Contactors, Time Delay,

, Reed, Me%
Weﬂad‘ .s‘rsts Printed Circult Hwntfng. CM.L us

YOUR obsoclate fypes from stock.

!.NTEI. ‘ﬁBO\fE‘ Memory Expansion Board. Full isngth PC-XT
compatibla card with 2 I-lhy!u of m,r?cry on board.
a.n:l abuva!

l'of Exp of B 85 S5O0
Mamony. Fu!:l data and drhm' disks suggnﬁ RFE.
&nd guaranteed. Windows compatibla, 9.95
ungah a bﬂmmuw upgrade cards {or PC AT XT expands
mwam 258k of 512k n 64k s!qn Mu‘j‘ alsobausediofd
above 540k DOS limi.

Com,
Order e5: XT RAM UG. 256K. 95 or512k 239 85

1 MB x 8 SIMM 8 chip 120ns Only  £8.50
i1MBx9 SIMM3chip80ns £10.50 or 70ns £11.85
1MBx9 SIMM S chp8ans £10.50 or 70ns :117
4 MB 70 ns 72 pin SIMM_-with parity-
INTEL 485-DX33 CPU £10.85 INTEL 455-DX&5

FULL RANGE OF EXSTOCK-CALLFOR £
MOTOROLA 25 Mhz 65040 (XCE8040RC25M) CPU'S £59.00

shipping charges for RAM / CPU upgradesiscoda B

iy SOFTWARE SPECIALS

NT4 Wurksuation ccrnplaée with service pack 3

£500 and licence - OE

3pecmP Pﬂce ONLEY £99.00

DOS 5.0 on 3%" disks with concise books cw QBasic.
Wordperfect 6 for DOS suppied on 34" disks with manual £24.85

shipping charges for software iscode B

\ﬂslt our London shop for a full range of Test Equipment and other bargains

aee ese
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SHIICH

Open Mon - Fri 9.00 - 5:30
DeptETI,

Uppar Norwood
LONDON SE19 3XF

and uniess saisd garantasd for 80

Local Authoriies
-mmmmmmmmmmmm
stock Discoures fonvolume. Top CASH prices paid for mmumaw Depay Bectroncs 1997. EAQE O18

32 Biggin Way

Ne.Thomicn Haath &

mmamnmﬁ

Visit our wab site
www.distel.co.uk
Salhurst Park SR Rail Stations emall admin @distel.co.uk

ALL ‘& ENQUIRIES

0181 679 4414

FAX 0181 679 1927
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&’BS@!E}‘F days cesrance. Camisge {A=2300, (A1=E4
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Modulation
Q Carrier Everything described so far applies to
(quadrature) digital TV of any flavour - cable,
100000 100010 101010 101000 | 001000 001010 000010 000000 SEBNID O fasseatinl, (iflor 1k ploltd
E N N = - - = N the similanity ends, as different
modulation*schemes are used for
each transport mechanism in order o
100001 100011 101011 101001 | 001001 001011 000011 000001 best handle the strengths and
s g ° ° ° 2 x . weaknesses of the different
. communication channels.
100101 100111 101111 101101 | 001101 001111 Q00111 000101 Cable is the most robust
'y * . - 4 . . . communication channa! and this
allows the signal to be modulated in a
100100 100110 101110 101100 | 001100 0©O01110 000110 000100 way that utilises the bandwidth more
. . . L . . ° efficiently than the other distribution
e [ Carrier methods. Specifically, the sknal is
110100 110110 111110 111100 | 011100 011110 010110 010100 (in-phase) | modulated using QAM (quadrature
o ° e ° e e o ° amplitude modulation) which will be
familiar o those who have learned
110101 110111 111111 111101 | 011101 011111 010111 010101 about modem technology. A pair of
o ° ° ° ° ° ° ° orinegonal carriers (that is, they are
separated by 90 degrees) are used,
110001 110011 111011 111001 |011001 011011 010011 010001 each of which can be fransmitted at a
& = ° . 5 & & 3 variely of amplitudes and phase
angles. The particular QAM that tends
110000 110010 111010 111000 | 011000 011010 010010 010000 0. 66 11SUEL 5 ACORINM, S Hhctey 1T
3 o 7 A il il . o two carriers provide 256 combinations
of amplitude and phase angle,

Figure 5: the constellation diagram for 64 QRAM modulation T il

HDW and the Standards Wam

D‘:gnta!Wls not the: sameﬂmgash;ghdeﬁnﬂionwwmw |
used. This shorthand code gives the value and the number of since the dasagrsers of the digit&leystem hadtcr nlicate: |
times it should be repeated.

According 1o the broadeast companies, the end result of all
this is that a digitally encoded TV signal can be broadeast in
around one-sixth of the bandwidth of an analogue cnie.
However, this rule of thumb assumes that the piciure guality is
equal to that of PAL analogue. But as we've seen, the MPEG-2
compression scheme has lots of scope for controlling the
degrea of comprassion. For example, fo increase the
compression ratio, fewer | and P framas could be fransmitied
and/or the DCT coefficients could be more coarsely quantised.
Instead of six PAL-qualily pictures, around 30 VHS video-
quality piciures could be crammed into 8MHz. And afthough
the terrestrial broadcasters say that they do not intend to take
this route, other oparators could chocse 1o use some of their
bandwidth on low quality specialist or local interest
programming.

Multiplexing

We've looked at how MPEG-2 compresses the vidso siream,
and although this is far more involved, it also specifies a means
of compressing the audio stream. Additionally, there will be
data or text associated with each program, and this will also
be compressed. So at the and of the compression stage, we
have compressed video, audio and data streams for each
programme. There will also be data streams concemed with
the service as a whals, as cpposed (o any particular

programme. In order to generate a single data stream for 'to buy new higﬁ mum'-w:é, but the m Wm 5 I
broadcasting, all these data streams must be time division ?mfmsuugmm atiaast wgu[d be Ggmpajﬂgle, s
multiplaxed and interleaved into packets to produce the final ‘ -

d[gﬁﬁl Sign_al. i . = ._; = e et o O _=:‘J
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WIND GENERATORS 380 WATT

1,14 meire da bisdes, cabon mafix bisdes, 3 yex warmanfy, 12
oulput, 24v version avalsbie, control elsctronics nciudad, brushiess
nectymasmoube cunve atemstor, only two: ¥ o=, manterancs
free, sampi= roof top nstalstion, start up spesd Tmph, max ouipd
(30mph) 380w £439 ref AIRT

PORTAELE X RAY MACHINE PLANS ESzsy to constnet
s on 3 simple and chaap way o buld 3 homa Xy mechns!
Efecthve devioe, X5y sesled assemblies. ¢an baussd for experimental
pupcses Not a toy o for minors! £6sst Rl FOGE)

TELEKINETIC ENHANCER PLANS Mysi#y and smare your
iends by tresting rration wilth no Wrown apparent meaTs of ceEs
Uses no stectrical or mechanical connections, no specaigmmicias yel
mmmmm Ewaihmmm

nert

cithis mmandsrwu ninm:cah&m
£dest Rel HTRET

ELECTROMNIC HYPNOSIS PLANS & DATA Trs cata
shows severstways 1o put sudsects undar yowr contro! Incisded sahdl
voiume reference texd and zeversl construction plans that when
assemnbied can prodUucs highty eflective stimull. This meterial most be
used cautiously. it s for use as enteriainment at pasties efo only, by
thoss eqenerced In s e £15%a Ref FIEID
GRAWYBENERATORPLAHSﬂ&mg;hnderm

3 =ace
Can sctuady build & emall mook Hip
WRNo 2T visile mesre- cause 1 fo ovitste. £106at Ret FIGAAY
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Froduces wp to 750,000 volts of
dschage egenment with edracrdrany HY effects, Pesmanaj@r’,
SBmosfe, Corons, axcedent sCEnce (o Of conversatun peece
£S5t Ref FIBTCIAGS
COPPER VAPOUR LASER PLANS froduces 100mw of
vedis gresnight. Highooharency and spectalgusity smiarto Argon
Eser bt easer &g less oosty 1o buid yet far ore et Ths
pticuiar design was deveioped at the Atemic Enssgy Commision of
NEGEV in Israsl £10¥sst R FIOVLY
YVOICE SCRAMBLER PLANS Winsture sold stete system tums
Sp2ech sound into Indecipherable nosse that cannot be undersiood
‘withoud a second matoning onit. Usa on (efephone e party
Estening and bugging. £E/set RefFIVSS
PULSED TV JOKER PLANS Litia hand haid device wtiises
puise technagues that wil compistely disqupt TV pacture and soundl
weork=on FM oot BISCRETION ADVISED £8kest Rel FIT5.
BODYHEAT TELESCOPE PLANS Hgnty crectonsl ong
range davice uses recent technoiogy o detect the preserce of bing
bodies, wearm and hot spets. heat leales efz Irwmd!:rﬁc-_ﬁy =
erforcemand, research and des [ R= .
o vary infaresiing soence proiect. 80t Ref FIEHTY
BURNING, CUTTING CO2 LASER PLANS Froiscis an
nmmdwmdmwmmma
L1 e, convesting
'mmwmmmmmam&wam
i welding, cltting and hest processing msterisis but @ 15 5550 3 bely

yoovce

e aiasar of ths type to bisst s chanred In ihe Stmosphere I a high
enafyy stiesm of neulrons of Gther particles. The devioe = exsdy
appicatie to buming and etching wood, cutting, plastics; tediss etc
£12st Rt FACT.

DYNARO FLASHLIOHT Interesting concepd, notaliaries neadad kst
squeaze tha Ingges for instant light spparentty sven works underwater
in an emerpency athough we hsven tied 1 yetl £6 99 ref SC152
ULTRASONIC BLASTER PLANS Loberstory source of soric
shock waves. Bliow holes in mefal procuce ‘coid steam slomize
Iigusdos. Many cieaning uses for PC boards, ewiiary, ooins, smadparfs
ete Efiset Ref FAULBY.

ANT! DOG FORCE FIELD PLANS Hghy eficstive ciroat
produces fime vanebia poises of sccoustical eneogy that dogs cannol
{niersls £658=t Ref F/DOG2

LASER BOUNCE LISTENER SYSTEM PLANS Azows you
o hear sounds from 2 remises without gainng aotess. £125REfF/
LLISTY

PHASOR BLAST WAVE PISTOL SERIES PLANS
iandnsid, hes farge ducet 3 batiery capacEy wih edemsl
controls. EGfsel Red FIPSP4

INFINITY TRANSMITTER PLANS Tsisphone fne grabber
room montor. The utimsts i home/office security Bnd safelyl smple
fo use! Ca3 your home or office phone, push a secret fone on your
teieghone 1o acoess sither A}mﬂmﬁam and voices or B)

BUGDETECTORPLANS&Mmpmmmm
you? Essy Io construct device locstes any hidden souoe of ed0
energy! Srafs ot and finds bugs and other sources of bethersome
interferance. Detects low, Hgh 2nd UKF frequercies ES/sst Rl
BD1.

ELECTROMAGNETIC GUN PLANS Projects a matal obisct
& comsaderable distante requires adh supenvision £5 ref FAEMLY

ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! s5iset 2ef FIEMAY
PARABOLIC DISH MICROPHONE PLANS Lstento dstant
SOUNdS and VOICES, Cpen windows, scund souwrres in he ingef o
hostie preresss Uses sefalie technology to gather dstant sounds
=nd focus them o ous Ut senedie eisctonins. Pians alsoshowan
cptional wirsiess ink system S/ 1=l FPMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY
AND HIGH DC VOLTAGE, SOLID STATE TESLA COIL
AND VARIABLE 100,000 VDC OUTPUT GENERATOR
PLANS Operates on 5-12vos, ey possitie experiments £10Re!

COLOUR CCTV
VIDED
CAMERAS,

BRAND NEW AND. CASED. FROM £99.
Works with most modern video's, TV's,
Composite monitors, video grabber cards
efc
Pal, 1v P-P, compaosite, 75ohm, 1/3" CCD, 4mm F2.8,
500x582, 12vdc, mounting bracket, auto shutter,
100x502180mm, 3 months warcanty,1 off price £118
ref XEF150, 10 or more £59 ea 100+ £89

Integrated Radar » | acey Detector

Detects both radar and laser, X K supareida KA Bands 1L ED gl
Trengin Gepiy Audio and visus! sienie. Aeri pioriy, Rearand front
Ecirgopicsleavegudes Trplschackvefioston sty mode fulons!
miode, dark mode, Ercjack, volume confrol. These may be

Sagal fo use in centan cowntries

12T s

Superband £149 ref RD2

[

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50 YEARS).
\TL ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £5.00 PLUS VAT.

OVERSEAS ORDERS AT COST PLUS 83.50
(ACCESS,VISA, SWITCH, AMERICAN

EXPRESS)
phone orders : 01273 203500

~ FAX 01273 323077
E-mail bull@pavilion.co.uk

HELIOS PNB-2 RUSSIAN
BORDER GUARD
OBSERVATION
BINOCULARS £1799

Intended for the medesT fo long r=nge ohsenaiion of air and ground
Izpets dnd the detenmina tion of ther angular cooonstes. Thess
gerd brocirs e = tiods Russin optes! rgenuty, with =
performance {hat esmply has to bessenfo be befieved Alarge ot pugd
cameter of 7 33mm provides sxpeptions g7 passng power; which
when combned with s high
magrdstion of x15 alows the user to visw over vt dsiarces wilh
&qucx‘&a ﬁﬁ*\mmdrﬁ;as Robust and stlen
d y2tthoughttfy desgned
rwm h’mn a'\sm-n; f=it) d cperahion and quek precse
tapeting. Th da vanely of sppcatons snd are
mkxmehymm. l=w enforcement ofpanizations, cus
toms, farmers efc

Specfications

x15 magnfication, 110mm obisctive, 6 Ceg angie of view, Field ¢
100=108m, focusing T0m-=nf, fUlly coated precseon ground ootics.
orange and neutrsl fllers, rutiher iens caps rEpdiepettng hand grps
pacded headrest screw In sica gl cartridges, woodsn tipod,
opesatng temperatures 40 ¢ fo +30 ©, weight 25ig. (15%g without
tricod), stepied in woodsen carmying case

Border pu=m Gnocuiars £1799 ref PHE2

TZS4 INFRARED
NIGHT SIGHT

COne ofouriop most sefing night sights s thss Russan T254 Thssgit
erabis you lo see nvery low ight levels, arwdhibe addtebu@ o
= red uminatos. in fofal danimess In 174 mooniight you would spot
a8 man at 150m, in tofsl daroess o 7o Msgniication 2 3¢
23551 B0mm 0. 66g, focusing renge 1. Smdndndy, M42 cames
mount inciuded, uns on 2xAA battenes, 100mm foca length, Sde=g
Sumirstor dverpence, STvs conBmeous (no Suminator) 106re with,
camyngeass and strap

TZ54 Nightsight £129 ref BARG1




LEVEL e RS232
E: FIYFE
CONVERTER

Figure 6: a block diagram of a typical satellite digital set-top box. Courtesy PACE.

pemitting 8 bits to be transmitied in each time interval.
Modulation schemes are often illustrated as so-called
constellations, and an example consteliation for 64QAM (which
uses the same principles, but it easier to read) is shown in
figure 5. On this dizgram, if you draw a line from the origin to
each paint, the line forms a vector, the angle of which is the
phase angle, and the length of which is the amplitude.

With satellite transmission, the distance betwesn transmitter
and recelver means that amplitude differences are not easily
distinguishable, so modulation schemes such as QAM - which
rely on being able to differentiate between amplitude levels -
are not viable. Instead, QPSK (quadrature phase shift keying) is
normally used, although BPSK (binary phase shift keying) is
used on at least one satellite. Here, the phase of the signal is
the only factor that varies and in QPSK. there are just four
phases, two for each of the orthogonal carriers. This means
that only one pair of bits can be transmitted per time interval
and, therefore, a greater bandwidth is required. At the
microwave frequency bands used for satellite broadcasting,
however, this is not really a problem.

Turning our attention now o terrestrial broadcasting, the
major problem to be overcome is the vagaries of ths
transmission path. Specifically, in the congested UHF bands,
theare could be interference from other services, man-made
electrical noise, and unwanted multi-path propagation (that is,
where the signa! suffers from reflections off mountains and

buildings which produce ghosting on analogue iransmissions).
There could also be exira man-made multi-path interference if
single frequancy networks are implemented. Here, all
transmitters and repeaters carrying a particular multiplex
operate on the same frequency. This wasn’t possibla with
analogue TV, and it meant that in order to provide national
coverage, only five channels could be allocated. With single
frequency nstworks, however, many more multiplexes could be
accommodated. The modulation method chosen to combat
these effects is COFDM (Coded Orthogonal Frequency Division
Multiplexing). The bandwidth of a terrestrial digital TV signal is
8MHz, the same as that of an analogue signal, and the basic
premise of COFDM is that any interference or muli-path effect
will not dffect all of the 8MHz equally. So instead of modulating
a single carrier (or a pair of orthogonal carriers) with a high data
raie, which would result in a high bandwidth signal, .the 8MHz
is split up into 1,705 carriers (in the so-called 2K mode which
will be used in the UK. The alternative 8K mode has 8,816
carriers) each of which carries a fraction of the overall data
stream at a low transmission rate. The data stream is divided
betwesn the individual carriers using a pseudo-random form of
multiplexing so that any adverse sffects will be widely
distributed and will not, therefore, have an undue sifect on any
one programme. The only other things to mention in our
whistle-stop tour of COFDM is that data on adjacent carriers is
orthoganal, which permits them to be spaced more closely
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than would otherwise be possible (they can actually overlap)
and the data on each carrier is modulated using BPSK (binary
phase shift keying), 18QAM or B4QAM.

In practice

That is how digital TV will work, but how is this going to affect
us in practice, and what eguipment is nesded? Throughout
1998, terrestrial, cable and satellite digital services will appear
and, although the UK will not be the first country to enjoy the
benefits of digital TV, we will be the first to have a digital
ferrestrial service.

Around the middle of the year, the BBC and the [TV will
make the BBC1, BBCZ, ITV, Channel 4 and Channel 5 sevicas
avallable via digital terrestrial, and a number of other free-to-air
programmies will appear on the mulliplexes that camy these
familiar programmes. Another three terresinal multiplexes
cammying around 15 new channgls will be launched by British
Dhgital Broadcasting, a new company with Granada and
Carlton as major sharsholders. Most of these channels will be
provided as a basic subscription package, although a pair of
movie channels and a sport channel will be so-called premium
channgls for which an additional fee will be required.

In the fullness of time, manufacturers will start producing
gigital TVs. In the shori term, howsver, most viewsers will use
their existing analogue TVs with a sst-top box which will
decode the digital signal and pass it fo the televisionas an
analogue signal. From our discussion of MPEG-2 encoding
and the modulation methods used in digital TV, you won't be
surprised to learn that a digital sst-top box is a serious piece of
hardware, somsthing which will be clear from the block
diagram in figure 6, which shows the inner workings of ane of

PACE's satellite sst-top boxes. In passing, although this unitis
intended purely for satellite use, the only difference between
this and one for cable or temestrial use is the demodulator, and
many sei-top boxes will be able to cope with any distribution
media.

What will semething like this set yeu back? Prices haven't
bsen announced yet, but indications are that even with a2
subsidy from the broadeasters, you'll pay between £200 and
£500.

The snag wiih sticking with your ordinary TV and buying a
set-top box is that you won't enjoy all the bengfits of digital.
Unless you've got one of the new (and expensive) wide-screen
TVs, you'll receive 16:2 format pictures with black bands at the
top and bottom. And the audio amplifiers and speakers on
maost TV sets won't de justice to the improved saund quality of
digital TV, so you would need to route the audio throdgh your
hi i system. Plus, of course, if you want o experience
surround sound, you'll need sxira speakers.

The future? .

Digital TV won't be cheap if.you want to take full advantage of
it. If you're guite satisfied with the cumrent analogue servics,
you'll be relisved to hear that it will be with us for some time
yet. At switch-on, digital TV will co-exist with analegue, and the
change-over pericd will last for years. Eventually, analogue will
be phased out to make way for more digital services - but not
in the near future,

This changeover period raises an interesting question. The
official line has always besn that five telavision channels is the
maximum that can be accommodated in the terrestrial UHF
band. Channel 5 was widely dubbed the last analogue TV
channel. But, as we've sesn, digital TV multiplexes are 8MHz
wide - the same as existing analogue channels - so where has
this exira capacity suddenly come from to fit in six more digital
multiplexes? The answer is that they are in the gaps between
ihe existing analogue channels, but that still does not explain
why the gaps could not be used for extra analogue channels.

Part of the answer iz likely 10 be tied up with policy - the
future is s2en o be digital, =¢ thers was no incentive 1o pul
more analogue TV siations ¢n the air, but the answer on the
tecnnical side lies in the fact that digital TV has a significant
advantage in terms of signal to noise ratio over analogus
tfransrmission, The new digital multiplexes will b2 2048 to 30dB
down on existing analogue fransmissions, so that the
fransmitted power could be between a hundredth and a
thousandth that of an analogue signal. This means that a new
digital service can be placed very close to an analegue channgl
without causing interference and, as we've already ssen, the
CODRM modulation scheme used for digital terrestrial means
that the digital signals themselves are relatively immuns to
interference from analogue TV.

In the future, key researchers in the field of electronic
entertainment believe that interactivity is the key. Until now,
television has been passive, but the trus interactivity that is
possible with cable TV stratches far beyond shopping channels
and viewer polls. There are much mare innovative and futuristic
possibilities which will Blur the dividing line between TV and
computer games. Would you like 1o 1ake over the lead role in
the feature film you're watching? Or make the actors respond
to your actions? Or infiuence the plot? All thess are possible,
according fo the Massachusstis Institute of Technolegy's
Media Lab who are already working with digital actors and
interactive story-telling agents. So if you think that digital TV is
going to be a great leap forward, you ain't seen nothing yet.
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MAXSIIACPEL Sy 7 fo70 N70:  foio BS2I3IC 008 DR 041 TRy f04p
MAXE35ACETA 99 78312 278 513%6:  faqg BC21a £0.08 B E079 TIP132 044
MAX1232CP £2.95 78315 25398 SNd702  foig BL21AL  £0.08 BDe4] £0.41 TIPI3 20
pMCI453° £9 3% 7303 £040 30 1M 8cs  tois BDid2  foar TPIA2 6L
MClaey 037 731 2030 235 EY Bcasim oy ED £047 TIPld7  E112
MC3302  £03s 7713 1038 JN3773  £13p BC2388 £0.09 80533 S0S0 11P2955 097
MCE0p £140 790 2238 53513 Eolp BC238C  £007 BD3IX  £043 55 E070
MCa5sap 03z 73103 2022 S350 Eois BCZS £0.10 BDSE]  £042 VNIDKM £0.48
MVEDIDP £237 77112 02 2NEs 258 E015 BD397  £092 ZTX300  £0.16

£521N  £239 7313 28 IN3%0s  soup BCZ3? £0.13 BD&44  £0357 ZTX00 018
MEsESN  £023 132 30 ST BC261B  £0.30 BDA4S  £052

EaoaN  £0.35 ADMSSSAN £3.44 —  —

MESES  I)E4 30 i : Axial _
NESZZN  Tosp L2986 487 H]: 0V v v 25v 63v 100 250w 450w
E54 039 L387A 24 047 | — — — 0065 — — = e = = =
NES7IM £2a7 LM2740CT £230 10 |— — — 4063 8005 - = = HB3- - 02
202 £n42 WMIILZ £030 22 [— — — soos— - =~ — E3-~ — 030

5370 €045 LM317T  ED4B 47 |- —  #0.05 £0.05 £0.05 — = — 13- — 3l

F5534N fDé2 LMIZIK  £284 10 |£005 50065 L0.05 £0.05 009 €012 —  £0.12 £0.13 £0.17 £0.40 £0.5]
MESSI9N  DE 35 £ E£135 22 | 003 £005 £0.63 £0.07 £a11 £0.12 £0.13 £0.14 £0.15 £021 £0.52 £1.05
MNES Fa1  LM3ITT £068 33 [£005 — 005 — — — = e
OFO7CMN  £1.42 338K £557 47 | £0.03 €005 £0.07 £0.10 £0.49 £0.13 £0.13 £0.15 £0.19 £0.32 £0.57 —
OPFFIC £750 723 £0.29 100 | £0.05 £0.06 £0.10 £0.13 £0.35 20,13 £0.16 D19 £0 25 S0 44 — -
OF7/GP £199 L¥ £270 230 1008 £0.09 £0.13 £035 — 0,19 £020 £127 £0.39 £048 —

o] £311 REFOICP £344 33 |e009 — enjo—_ el i i =
ol 43 REFOZCP €484 470 | 20012 047 £0323 £0.33 — 024 028043 083 —
OPTI3GP £341 REFIZZ  T198 1000|1015 £033 {034 — — £033 £033 035G E108 — — —
OP174GP 209 REFIPSGP £472 2300| €027 0338070 — — €053 66 £LH £L55— — —
OP177GP Fisy REF25Z £1.24 3300 — f0Q4 - e
OP200GP £5.40 Tl.i-fg'lntz:l’ El)gg ATOOLE0AT £105 — — £0B6 ELIl — = — —
OR13FF €520 4 =

F N423 £155 WlwﬂdeWhMiaﬂuﬂ?

g%gg gg IN4588 £1.89 Csromic Mini Disc, Dipped Ceromic Multiloyer, Dipped & Boxad Polyester,
OPIBIGP £550 #ylar Film, Pg}s &, MKT Folyasier, Tontalum Emd iub-minigture Ra-
OP290GP E540 IN914 eppg dinl, 1065°C Rodial, Low Leokage Radial, Nor Polarized Radial, PCB Cap Elec-

PIGIGP E£572 INSI4 006 hoift{s;?ﬂ!ypmpﬂme & Ceramic Tnmmers and Tuning, Dilecon & O Type
8’4006? €11.81 1M4001 o ne Vanobls capocitors. Full technicol details ovailable.

OP495GF CBAY 1N4D02 004 Resistors- Value Required = 100 = one vohen 603y
BCAIZ6 | £100 INA003  £004 1=\ CarbonFilm3s  E12Series - IDLIMO  £0.02 Each, £0.80 par 10
SAAIDZ7 EL49 INAOOY  £0.04 i piimSs H2%enes T1Q-IOM 002 Each E040 per |
SG3524N £096 TN4005 €004 5V Metal Film 1% fSenes 10M  £0.04 Fochi E172 per 100
SG3543 2488 IN4DOS  EDO4 MW Carbonhiim3%  ElZSerias 10-10M  £0.02 Fach, £0.95 per |
sliee op 282 Inibgz  c00s Wirewound 5% Z8enas 0011 23 Each .
SSM2017P E338 1M4148 £0.05 1W & 2W Carboa Fim in - sel=siad wolues only, contad solss dapt for details.
SSM2I3IP E419 1N4149  £0.04 Preset Resistors- State equl

S3M214iP £421 INS4D0.  £009 Enclosed, |Omm Squars Horz / Ver. 10011 - 1840 0.)5W £0.15 Each
SSM2142P E&16 TMS4D1 E£D.08 Skeleton, 10mm Dio. Horz / Ver. - 100 0.1V £0.71 Each
SSM2143F €378 TNS40? £0.08 Sub-min, émm Dig, Horzontal £3 2000-1M0 0.1V £0.1% Each
TBAI20S ©£090 1MN5404 £0.09 Muliitun, 10mm Squors, T”R,g’-‘d‘"“' g 15%]-“-{0 03W £0.89 Eo
TBABO0  £070 INS405  £0.10 Mulfitura, 1%mm Long, End Adust. -2M0 0.5W £0.40 Each
TBABIOS £0&: IN3407  £010 Potentiomelers - Bloase State Value Requir -

TBAB20M. ED 40 IN520a £0.11 Single Gong 47 Shafi, 25mm Dio. AT O tn_e_a.r £0.45 Eoch
TDAII70S £245 4405 £027 Sinale Cang %7 Shaft; 23mm Dia. 47,10k 47k 100k,1M,2M2 LogE0.49 Each

A2002 £1.04 &A1 027 Duo{G m Dia TKG-2M2 Linear £1.62 Each
TDAZ004 €311 &A2 097 D %K 202 Logarithmic £1.71 Eoch

AZ030  £1.18 £Ad £028 § KG-2M2 Linear  _ £1.3 Each
TDAZDS0V E3.12 &A4 09 k 20mm Dia. 1KQ- Legarithmic  '£1.49 Each
TDAZ811A £1.68 A8 £030 i ia. 4700-1M0 Linegr £0.47 Fach
ousELme gl oE Kl e e oS it et Bt

al . aplin L 16mm Dio. ir X
TEaenere s BAIZL  £310 BUSiRcE incd 3R 1omm Do 108308 10000k 1ng  £0.03 Eodl
22206 s sales@esr.co.uk  hip: //www.esr.co.uk
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Microchip PIC and Motorola HC11 based development Tools

PIC Microcontroller Programmers Original - This is our original programmer for 16C5X, 16C55X,16C6X, 16C7x, 16C8x, 16F8X
davices. Price : £40 for the kit, or £50 ready built. Serial - This programmer programs the newest PIC deavices in a single 40 pin multi-width
ZIF socket. Will program: 16C55X, 16C6X, 16C7X, 16C8x, 16F8X, 12C508, 12C509, PIC 14000. Alsc In-Circuit programming. Price : £40 for
the kit, or £50 ready built. Introductory - Will program 8 pin and 18 pin devices : 16C55X, 16C61. 16C&2X, 16C71. 16C71X, 16C8X,
16F8X, 12C508, and 12C509. Price £22 for the kit (not available ready built). Note : All our programmers operate on a PG, using a
standard RS232 serial interface (COM1, 2, 3, or 4). No hard to handle paraliel cable swapping ! All programmers are supplied with
Instructions, Windows programming software, MPASM, MPSIM and PICDE (Windows based PIC assembler )
PIC or HC11 Windows Based Development: PICDESIM and HC11DE allows assembly and simulation of your PIC or HC11 projects in
one Windows program. Incorporate multiple files, view help file information directly from the code. edit within project, build and track errors
directly in the source, then simulate. Simulator allows 3 breakpoint types, follow code in the source window, set breakpoinis directly in cods.
Run programs, or single step, or step over subroutines. Track variable values and trace for display on the Trace Analyser. Input stimuli include
ciocks, direct values and asynchronous serial data. Profile your program - examine frequently called routines which are timed and use the
infermation to optimise out bottle necks. PIiC Version Simulates up to 50 times faster than MPSIM ! NEW ! - 32 bit version allows full use of
Windows "85/NT4.0 facilities. Cost £30.00, or £25.00 for existing and new purchasers of any of our programmers. Please specify
Windows 3.1, or Windows ‘95 (32 bit) and either PIC or HC11 version
PIC BASIC FED's PIC BASIC products - straightforward, capable, powerful, rapid development. Operating in 2 Windows
Development Environment our modules need no assembler or UV eraser to program your PIC’s, and operate from a serial link to your PC.
The 16C74 module features - Bk EEPROM, up to 2000 lines of BASIC, 27 lines of programmabie 1/Q, 8 A/D inpuis, Interrupt driven serial
RS232 interface, Peripheral 12C bus interiace, LCD display driver routines, up to 178 byies for varizbles and stack, exiendible with pptional
external RAM and all the standard 16C74 features. Ask about the 16C57 version.
Compiler - The FED PIC BASIC compiler for the 18C74. It produces hex code to program your 168C74 directly with no need for external
EEPROM. Compatible with the EEPROM versicns of PIC 16C74 BASIC modules - develop on an EEPROM based module then compile and
program your PIC chips directly. -
16C57 Module Kit (8k EEPROM, 4MHz) £25.00. Pre-built £30.00 16C57 Module Kit (8k EEPROM, 10MHz) £31.00, Pre-built £37.00
16C74 Module Kit (Bk EEPROM, 4MHz) £35.00, Pre-built £42.00 16C74 Module Kit (8k EEPROM, 20MHz) £40.00, Pre-built £46.00
16C84 chip programmed with BASIC - £25.00 Compiler - £60.00, or £50.00 when ordered with a module ~

PIC and HC11 devices <

PIC16CT74/JW Erasable 20MHz  £24.00 PIC16C558 £5.00
PIC16G74-04P oTP 4MHz £8.00 PIC16C74-20P OTP 20MHz  £11.00
PIC18C57-04P oTP 4MHz £5.00 PIC18C57-10P OTP 10MHz  £6.00
PIC18C84-04P 4MHz £6.00 PIC16CB4-10P 10MHz  £8.00
PIC18F84-04P 4AMHz £6.00 PIC12C508-04P OTP 4MHz £2.20
PIC14000-04P oTP AMHz £10.00 PIC14000/JW Erasable £23.00
PIC12C508-04P oTP AMHz £2.70 Motorola MC68HCB11E2 Ring for details
Ask about other chips!
e Forest Electronic Developmenis :
f————c1 10 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ 01425-270191 (Voice/Fax) . 9,

hitp/fwwew lakewood win-uk.netfad him e-mail: fed Elakewood.win-uk.net  Prices are inclusive, please add £3.00 for PAP and handling to each order.
Chegues/POs payable to Forest Electronic Developmenits, or phone with credit card details. Serial Cables - £7.50

-
5
The K-307 Module provides the features .::'-‘
required for most embedded applications }g;
na * 4 Channels in 1 Channel out @"“'b

= 36 Digital in or out & Timers

Serial + RS-232 or RS-485 plus [2C
Display * LCD both text and graphics
Keyboard * Upto 8 x 8 matrix keyboard
Memory ¢ > 2Mbyres available on board
Low Power « Many modes to choose from

The PC Starter Pack provides the quickest method
to get your application up & running
* Real Time Mula Tasking

Languages « *C*, Modula-2 and Assembler
Expansion * Easy to expand to a wide range
of peripheral cards

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

Cambridge Microprocessor
Systems Limited

) ‘ Unis 17 - 18 Zone D’
I \\3 Chelmsford Road Ind Est ¢
\J Great Dunmow Essex CM6 1XG
E-mail cms(@dial.pipex.com

Phone 01 371 875 644
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The purpose of this seriesis to
describe some elscironic modules
which will be of inierest to thoss
following GCSE Technology and
similar courses. The circuits will ba
particularly valuable as a basis for the practical
projects that need to be constructed from time to
time.

In common with other members of this series,
the designs are given in the form of a circuit
diagram and stripboard (Vercboard) layout only.
Construction points such as building the unit in a
box and fitting switches are left to the construcior.

Don’t be alarmed

approximately, but this could be easily incréased if required.
There is also a cancel facility which may be used to stop the

This monih's maduls is a multi-purpese alarm. This is alarm sounding at any ime.

described as “versatile” because the sounder may be sst to One possible use for the circuit is as a bicycle alarm. A
operate when a pair of swiich contacts either open or close for simple loop of wire with an in-line plug and socket could be
an instant. The circuit panel has a small buzzer mounted on it passed betwean the spokes of a wheel. Here, the plug and

and this will be sufficient for testing or demonstration

sccket form a pair of normally closed contacts which would be

purposes. However, there is also a relay which could operate a opened if a thief attempted to steal the bicycle. The unit could

mare powerful sounder such as a house or car alarm, using a also be used to protest windows and doors using magnetic
separate power supply. reed swiiches. It could also guard a device such as a
Once sounding, the unit will switch off after a presst time. computer or video recorder using a simple switch whose
This prevents it from operating continuously if the switch contacts would *make” or “break” when the unit was
contacts are left in their “trigger” position. In the prototype, the disturbed.
timing was adjustable between two ssconds and one minute Where a number of windows or doors nesd to be  «
D2
1N4001
o : $ g o 8V
R4 L——9
i TO PO
T bee Do,
[]m A2 a4 4 e - i CONTACTS SEPARATE SuUPRLY
10M i i 1N2148
o I et
47n TS55
B F3
—
erE !
ZTX300
Asw swz "f] SW3
T PREATD I BiArs S0 T canosy:
TRiceER | 4 TEeses | . oy

Figure 1: the circuit of the Versatile Alarm module
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Figure 2: a stripboard layout for the Versatile Alarm

protected, several normally-
closed switches would be
connected in series so that | |
when one of them cpened, the
alarm would be triggered.

The circuit

The circuit for the alarm moduls
is shown in figure 1. For testing
purposes or for short pericds of
use, power could be derived
from a 9V PPS-type battary.
Howeuver, for longer periods of
operation or whan the circuit

wil
-
a
.
.
-
)
)

U R R R

Figure 3: the back of the stripboard showing the cutaways

nasds 1o be powered
continuously, it would be possible to use a commercial plug-in
adaptor. More will be said about this later. Diode D2 provides
protection to the cireuit if the supply were to be connecied the
wrong way round, since it would ba reverse-biased and would
not conduct.

The principle component in the circuit is CMOS timer IC1
and this is configured as a monostable. Thus, once itriggered
by making pin 2 low or an instant, the output (pin 3) will go
high for a certain tims and then revert to low. Resistor R3
maintains the frigger input in a normally high condition which
prevenis false opsration. The time during which the op-amp
output remains high depends on the values of fixed resistor
R5, preset RV1 and capacitor C2. RV1 provides the timing
adjustment and will be set for the required effect at the end.

Making contact

Ignore transistor Q1 and the associated components for the
moment - these are used for “break to trigger™ operation.
Concentrate on the “make to trigger” aspect which is provided
by switch SW2. This has & pair of contacts which are normally
open (not touching). Of course, it need not be an actual swiich
- any device that would provide metal-to-meial contact when
operated would be sufficient. When the switch contacts close,
a low pulse is given to IC1 trigger input via capacitor C1 and
this will operate the monostable in the manner described
sarfier. If SW2 contacts were left closed, no further pulse would
De given and the alarm would time out in the usual way.

While IC1 output is high, current passes through resistor R6
to the base of transistor Q2. Collector current then flows
through refay, RLA1, coil and also through the low-power on-
board soundar, BUZ1. The relay normally-open (/o) or "maks”

contacts could be used to direct current from a separate
supply to a more powsriul external sounder if required. Diode
D1 bypasses the reverse high-voliage pulse which appears
across the relay coil when it switches off. Without this,
semiconducter devices in the circuit could be:damaged.

Returning to the circuit element centred on fransistor Q1,
the contacts of switch SW1 will bs kept normally closed
(touching). With Q1 bass connecled o the OV ling, the
transistor will be off and no collector current will fiow. The Isfi-
hand sids of C1 is then maintained in a high state via resistor
R2. This will have no effect on IC1. If SW1 contacts now opsan,
current flows to Q1 basa throuah resistor, R1. The collector
becomes low and triggers IC1 via capacitor, C1.

Construction

The topside stripboard layout (component side view) is shown
in figure 2. it is important to nots tha track breaks and inter-
strip links nesded. First, make the breaks using a spot face
cutier then solder the link wires in place. Most problems are
caused by a sirip not being broken completely, a break or link
wire being omitied, an incorrect break or a biob of solder or
sliver of copper bridging adjacent copper tracks. Use a
magnifying glass to check!

Solder the ic socket, the relay, and all remaining
components in position. Take care to mount the transistors,
dicdes, capacitor C2 and buzzer the correct way round. Saolder
battery connectors to the “+8V" and outer “0V" points and
short pieces of wirs o the “break to triggar” (bif), "mzake 0
trigger” (mit), inner OV and cance! positions. Twist the bare

-ends of the “break to trigger” and OV wire together but izave

the “make to trigger” wire unconnected for the moment. Adjust
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RV1 fully clockwise (as viewed from IC1 side of the PCB) to
give minimum timing which is convenient for testing.

insert the ic, taking care over its orientation. This is a CMOS
davice and could be damaged by static chargs that might exist
on the body. To make sure this does not happen, earih
yourself by touching a water tap before handling the pins.

Testing

It is important to note that the circuit is triggered by a low (OV)
state. On ne account connect either trigger wire to the +9V rall
or Q1 could be damaged. Do not connect anyihing to the relay
contacts at this stage.

Wire up the battery - the circuit usually self-triggars when
powered-up bui should stop when the monostable times out
after a few seconds. At the same time, the relay should
operate but it may not be possible o hear the click due to the
sound of the buzzer. Touch the "make to trigger” wire to the OV
one for an instant and it should sound again.

Test the “break to trigger” function. Check that the timing
can be varied by adjusting RV1. If it nesds to be extended,
increase the value of C2 in proportion. Check that the relay is
working by making a circuit through the *make” and “common”
contacts using a separate batiery and a small bulb to
represent the auxiliary sounder. Note that if you want to use the
“make to trigger” function, the "break to trigger” wire must ba
kept connected to the OV line.

if you plan to use a commercial plug-in adaptor, measurs its
output voltage to ensure that it does not excesd 12V, if it is of
the GV or 12V siabilised type this should work wall, The
inexpensive non-stabilised variety may provide an excessive
voltage output under the light loading of this circuit since the
output voltage is usually stated for full-load conditions.

Resistors
R1 10M
R2,R3, R4 1M
RS 47k
R6 4k7
RV1 1M min vertical preset (see text)
Capacitors
C1 47n
c2 47u PCB electrolytic
3
Semiconductors
1c1 7558
Q1, 62 ZTX300
D1 1N4148
D2 1N4001
Miscellaneous
RLA1 Miniature relay with 6V coil and

2A “make" contacts 0.1 in matrix stripboard. PP9
battery and connectors, 8-pin dil socket. The relay
used in the prototype was order code FM91Y from
Maplin.

SINPO wiely S|Ijesiop 9y} 10j .I.Sl'l s.I.HVd

s WIDEEAND SCANNER ARRIALS
“REVCONE" preits quoity e Vi /LFF Disov 1€ elament o elbnurd cowegn, 0239 comecz £38.95 & Wetype
comnactar foe imprgvnd UFF parfoemance £39.95. “REVCONE PLUS™ wis praved low Basussy covrags £48.95.
“REVCONE EXTRA" medy & go pocioge; decore, 1 0m com freed LT85, e cimpe, BN i £49.95.
THE “REVCONE" IS THE UK's ORIGINAL CUALITY DISCOME
YHF /UHF MOBILE AERIALS

EEVD s iy cevichs {ecdided 37 yend — ol e o i . ASK FOR “AMCAT®

* PORTABLE SCANMER AFRLAL
Lhtwsgit dagn vy rdun ookl dlsmants s 129 ¢ woul bunde o sixe of tmper, e S ey comsion? poin el for
emalig, wifi £ o £ B8 7iog, E17.95.

ACTIVE “HOMAD*
S bt widlehyord g opete with sy /oy b (el by o e 9 — 1S smly) £29.95.

SCANMER AIRIAL FILTER

b e s sk o 9 baokdvooh? Then B et cookd s your probiser & iy desigrat skl e iy e i e
e wifh e ool B, seces vl oo o e VP sigeos, (kg Bomd B, g, puiliced oo ecuries 9% o smfia W R
W rietre, IV omecn £20.95
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GAREX ELECTRONICS
Unit 8 Sondpiper Court Harrington Lane Exeter EX4 8NS
L Phone: (01392) 466899 Fax: (01392) 466887 J
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STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

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

PCB Assembly (Conventional and  Product Design/Consultation
Surface Mount) Full Precurement Sarvice

Wave & Hand Soldering PCB Test & "Bum in® Facilities
Complele Equipment Enclosure Design & Manufacture

Manufacture PCB Ariwork Manufactura
Device Programming from hand Circuits Drawn Professionally
written shts or PC 3'%° disc Kit Procurement & Supply

Cable Hamess Assembly/loom Comnponent Sales

Manutacture Reiurbishment a speciality

Card Cage and Module Wiring Top Quality Work 2t Reasonable
Full Inspection Rates

Phone Steve on (01438) 360406 or fax details of your requirements to us
on (01438) 352742
EQT LTD, Cromer House, Caxton way, STEVENAGE, HERTS, SG1 2DF

0szIFOX

A universal 20 MHz
storage oscilloscope

A slimline storage oscilloscope and digital
voltmeter with a sampling rate of up to 20 MHz.
Inclusive software enables the recorded signals to
be displayed simultaneously on a PC screen.
Sample Rates: From 50 ns o 1 Ms. pyrsavors of Quality
Input Voltage: 1 V,10V, 100 V. Elsctr;nic Thingiet at
Trigger: zInternal, +External, Auto. - Fa
Voltmeter: AC and DC. Vary Friendly Pricas
Supply Voltage: 9 V 1o 13 V DC, 13 mA, external.
Trigger, ground, power & serial cables included.

Also Available;

CCD Camera Modules from £60
Complete CCD Kits, with housing,
cable and connectors. Ready to run.
B/W + Audlo CCD Kit £85

Colour + Audlo CCD Kit £150

Please add £2 pé&p to all orders.
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Keep your favourite magazines in mint
condition in one of our sturdy binders.
Each binder will hold up fo 13 issues.

%
NEXUS

HAM RADIO TODAY, code: 0214

The UK's Premizr Ham Rodio ond Lisiener Mogarine.

Every isue gives superb, in-depth coveroge of oflthe latest equipment, fogether
with features on sconners, packet rodio, consiruciion odvice ond dub news. Dur
Infetniafionally respeded editorinl leam are renowned for providing the
outharitafive word on the current ond futwe developmens in this fost moving
indusiry, meking Ham Radk Today essentiol reading for off omatewr rodio
enthysiashs.

13 issves

UK: NOV/ ONLY £29.00 YOU SAVE £3.50
Europe: £39.50, Overseas: £41.50, USA: $66.00
26 issves

UK: NOW ONLY £56.00 YOU SAVE £9.00
Furope: £79.00, Overseas: £83.00, USA: $132.00

ETI, code: 0214

Hecironics Today Infemafional - The Projed Magazine for oll Hedronics
Consirudiors.

The gingls source guide 1o lecironiss for today erd tomonow, packed with
numerous projeds for enthusiosts of oll obiifies. The detailed features ond uplo-
the-minule news iters keep ol readers fully informed of the latest, exdiing
developments in this ever changing hobly, whili the equipment reviess ensure
that you ohways know exodly whet lo buy.

13 issves

UK: NOW OMLY £29.00 YOU SAVE £3.50

Europe: £42.00, Overseas: £43.75, USA: 569.00

26 Issves

UK: NOW ONLY £56.00 YOU SAVE £9.00

Furope: £84.00, Overseos: £87.50, USA: 5138.00

ACORN ARCHIMEDES WORLD, code: 0214

In the corstontly changing workl of IT, i & vitlfo kesp obreast of ol he loest
trends and developments. Of course, this & easier oid thon dons. However, you
(AN kezp fuly informed by reading Acom Ardhimedes World, Britoin's most
respected compafing mogazine devolzd fo o Acom 32-bif RISC 05 systems. The
wid ronging edstorial brings you indepth hordwore ond woftware reviews,
vobuates new products ond focecoss wh vl happen next, ond indludes o
dedicoted educational sedfion. Foch issue oo comes with a fre= covermaunted
dist, often containing complefe, usable progroms o5 well 65 workeble cnd ployoble
demas.

13 issves

UK: HOW ONLY £39.75 YOU SAVE £9.00

Eorope: £60.50, Overseas: £62.50, USA: $100.00

26 issves
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Infra-red Theramin

A new, straighiforward Theramin design by Robert Penfold uses an active infra-red
system to detect the distance from the user’s hand to the photocells, and
eliminates drift

he Theramin is an electronic musical instrument
that tends to go in and out of fashion, and at
present it seems to be in the middle of a period of
renaissanca. Theramins are mainly associated with
the weird and wonderful soundtracks of sci-fi and
horror movies from the 1950s, but they actually have mugh
earlier origins. The original instrument was designed and bullt in
the 1930s, and was based on thermionic valves. [t was
designed by Leon Therarmnin, and manufacturad by RCA.

This is not the place to discuss the various legends that
have sprung up around ihe inventor Leon Theramin, but these
have certainly added to the mystigue of his instrument. The
Theramin has-a built-in mystique anyway, dueto its “logk, no
hands™ method of playing. In fact, it is'actually played with both
hands, but neither of them ever nesd to touch the instrument
while it is being played. It relies on hand capacitancs effests to
parmit control of the pitch and volume of the sound. The
Theramin is played by waving one's hands above the
instrument! Perhaps the air of mystique that surrounds this
instrument is felt o apply also to those who play it! A Theramin
is ideal for exhibitionists who like to put cn a bit of a show, but
it does have real musical capabilities as wall.

The basics

Tne basis of a Theramin is an L - C cscillator ogerating at a
frequency of, typically, about 0.5 to 2MHz. In this cass an
operating frequency of about 0.6MHz (600kHz) is used. A
short aenal is connacted 1o the “hot™ end of the tuned circuit,
but this is not intended to pick up a signal. Instead, it forms
one plate of a capacitor, and the user’s body effectively forms
other plate. The air in between providss the dieleciric, and
moving your hand towards the aerial reducss the gap between
the “plates” and increases the capacitance. This capacitance is
shunted across tha tuned circuit, becauss the user’s body
effectively forms an artificial earih. The amount of capacitance
produced is quite small, but it only requires a very small
changs in capacitance to provide a shift of a few kilohertz in
the frequency of the oscillator.

Obviously, the operating frequency of the oscillator is well
outside the audio frequency range. but it is qguite simple to shift
the output frequency down to the required rangs. This just
requires a second high frequency oscillator and the application
of the heterodyne principle. Freguency drifi tends tobe a
prablem, but it can be minimised by the use of two virtually
identical oscillators, so that drift in one is balanced by almost
identical drift in the other,

Several methods have been used to control the volume of
tne sound. It is possible 1o use what is essentially a second
Tneramin tone generator circuit, together with a frequency to
voltage converier. This produces a control voltage for a
valtage-controlled attenuator (VCA). While this methed certainly
works. it is refativaly complex, suffers from drift problems, and
can be awkward to sst up properly.

An slternative method relies on an osclllator that is adjusted
so that there Is barsly sufficient fesdback to sustain oscillation.
A metal plate, and hand-capacitance effects, are used to-damp
the osclllator, even causing it to cease oscillation altogsther if
required. Feeding the ouiput of the ascillator o a rectifier and
smioothing circuit produces the contral voltage for the (VCA).
Again, this msthod can certainly be made to work, but it can
suffer from savere problems with drift, and precise control of
the volume can be impossible. For example, ence oscillation
has ceased, it can be reluctant 1o restari even if the player
draws his er her hand right away from the msial plaie,

Several other methods have been fried, but the system
finally adopted for this design is, as far as | am awars, a new
one. .
It uses an active infra-red system to detect the distanca
from the user’s hand to the photocslls, and produces a
proportionate control voltage for the (VCA). This mathod is
reasonably simple, and it is also a very consistent. In fact, itis
totally free from any drift problems and reguires no satting up
whatsosver.

System operation
The block diagram in figure 1 shows the gzneral arrangement
used in this Theramin. The two oscillators in the tone generator
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Figure 1: the block diagram of the Infra-red Theramin
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I . Figure 2: the circuit diagram for the tone
generator stage of the Theramin

circuit are basically the same, but one has a tuning control
while the other has fixed tuning but is connected to the aenial.
The output signals from the oscillators are fed to a simple
mixer stage and then to an amplitude modulation {am)
demaodulator. The demodulator produces a so-called beat note
at a frequency that it is equal to a difference in the frequencies
of the two ascillaters. In practice, the tuning is set so that the
tunable oseillator is at about the same frequency as the other
oscillator, or fractionally higher in frequency. This gives sither a
low beat note of typically about 100 heriz, or zero output under
standby conditions. Positioning one’s hand closs to the aerial
reduces the frequency of the aerial oscillator, and increases the
difierence in the frequencies of the two oscillators. This
increases the beat note, and in practice it is possible to
generate any note from about 100 hertz to several kilohertz.

it is quite possible to do things the other way round if
preferred, with the tunable oscillator at the much lower
frequency and the aerial oscillator. This gives a high note under
standby conditions, with the pitch of the output signal reducing

as the user's hand is moved towards the aerial. However, in
practice most people find it much easier to have things
arranged so that moving one's hand towards the aerial
produces an increase in piich.

An amplifier stage boosts the demodulated audio signal
slightly and it is then applied to the vca. The cutput of the vea
feeds a buifer amplifier, and this provides sufiicient output to
drive a high level input of any normal power amplifier. The rest
of the unit generates the control voltage for the vea, so that the
amplitude of output signal can be controlled. An infra-red
signal is generated by a LED, and refiected from & ussr's hand
back o a photo-transistor. The closer one's hand is moved
towards ihe photocells, the greater the amount of signal that is
refiecied back to the phototransistor. On the face it, thereis no
problem in using a non-modulated signal from the infra-rad
LED. In practice, this tends to give poor results as it is difficult
o generate a sirong signa! using ordinary infra-red LEDs. This
results in the signal from the LED being swamped by the
background infra-red level.
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It is therefore necessary to use a pulsed signal sp
that it is easily distinguished from the background infra-
red signal. A frequency just above the audio range is
used so that there are no problems with oscillator
signal breaking through to the audio circuits. Also,
using & high freguency makes it easy for the receiver
circuit to distinguish between the proper signal and
interference from mains powered lighting. The infra-red
LED it is therefore driven by a simple oscillator. To drive
current is quiet low and there is no need for a power
amplifier stage to drive the LED.

The pulse signal from phototransistor will be at a
very low level even when the users hand is placed
close to the photocells. An amplifier stags is therefore
used to boost the signal to a more ussiul level. Itis
then rectified and smoothed to produce a DC output

voltage that is roughly proportional ta the strength of
the received pulse signal. This provides the conirol
voltage for the vea.

Circuit operation

Figure 2 shows the circuit diagram for the tone
generator and vca stages of the Theramin. Q1 is used
as the basis of the tunable oscillator, and this is a
junction gate field effect transistor (Jfet) used in a form
of Colpitis oscillator. In order to sustain oscillation it is
necessary to have positive feedback over an amplifier
that has fractionally more than unity voltage gain. Q1
is used in the source follower mode, and it is easy to
obtain positive feedback since the input (gate) and
output (source) terminals are in-phass. The voltage
gain of a sourcs follower is slightly less than unity
though, and a voltage step-up must therefors be
provided by the tuned circuit. In a Colpitts oscillator the
step-up is achisved by feeding the output of the
amplifier into a capacitive tapping on the tuned circuit.

This tapping is provided by C3 and C4, which also
provide most of the tuning capacitance. The rest of this
capacitance is provided by C1 and the series capacitance of
D1 and D2.

The obvious way of praviding the oscillator with variable
tuning is to simply add a low valus variable capacitor across
the tuned circuit. Unfortunately, variable capacitors are relatively
expensive these days, and the low cost alternative of varicap
diode tuning is used instead. The 1N4002 specified for D1 and
D2 is actually a small rectifier, and not a true varicap diode.
Any silicon diode or rectifier will actually operate as 2 varicap
dicde, but not with capacitance values that are guaranteed to
be within narrow limits for given control voltages. This is not a
requirement in the present application where we simply require
a cheap means of providing 2 variable capacitance of up to 2
few picofarads in value, with the exact contral characieristic
being unimportant.

Operation of a varicap diode relies on the fact that the
depletion layer of a P-N junction becomes wider as the reverse
bias voltags is increased. The pieces of P and N type
semiconductor are effectively the plates of the capacitor, and
the depletion layer is the diglectric. As the depletion layer
widens, the capacitance of the diode decreases. Although a
varicap provides a variable capacitance, it still acts as a diode,
and care is needed to ensure that it does not have an adverse
affect on the main circuit. The normal way of achieving this is
1o use two dicdes in the back-to-back arrangement utilised
here. RV1 provides the variable tuning voltage, and this voltage

Detail of the right hand end of the stripboard layout

is applied to the diodes via B1. R1 ensures that BV1 does not
place heavy loading on the tuned circuit, which would almost
certainly prevent the circuit from oscillating.

The aerial oscillator is essentially the same as the tunabls
one, but it has preset tuning provided by trimmer C7. The
aerial is coupled to the tuned circuit via capacitor C10: Direct
connection could be used, but this tends to give problems with
mains “hum" being coupled into the tuned circuit where it
produces unwanted modulation efiects. The low value of C10
nelps to prevent problems with mains “hum”, but it does not
prevent the oscillator from being pulled several kiloheriz from
its normal opserating frequency.

A simple passive mixer formed by R5 and R9 combines the
output signals from the two oscillators. Q3 is used to amplify
the mixed signal, and compensate for the massive losses
through the mixer circuit. The amplified output signalis fed to a -
conventional diode demodulator circuit based on D3 and D4.
The resuftant audio signa! is then amplified by IC1, which is a
simple inverting mode amplifier that has an input impedance of
15k and a voltage gain of just under seven times.

IC2 is 2 CA3080E transconductance operational ampilifier,
and it forms the basis of the vca. A transconductance amplifier
has some features in common with an ordinary operational
amplifier, inciuding differential inputs. There are some marked
differences as well. Whereas an operational amplifier responds
to the voltage difference across its inputs and produces an
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Figure 3: the circuit diagram for the control voltage generator

appropriate output voltags, a transconductance ]
amplifier is current operated. However, in normal use
resistors are used to effectively convert the device
from current to voltage operatien. In this case
resistor R21 is used in series with the input, and
R20 is the output load resistor.

A transconductance amplifier has an additional
input, and the output current is a function of the bias
current fed to this input and the differential input
current. In other words, the gain of the device can
be controlled by the bias current fed to this
additional input (the “amplifier bias” input). Resistor
R22 Is connected in series with the amplifier bias
input so that the required a voltage centrolled
operation is obiained. A cenire tap on the supply
lines for biasing purposes is produced by R17, R18,
and C18. The inputs and outputs of IC2 ars all
referenced to this cenire tap. Circuits that utilise
transconductance amplifiers can look rather strange
at first, as they differ from ordinary operational
amplifier circuits in that they normally operate
exception, and |C2 operates open loop. The output
impedance of IC2 is relatively high, and IC3 is therefore used
as a simple buffer amplifier to provide a suitably low output
impedance.

For stable operation, the circuit requires a well regulated
supply potential of about eight o nine volts. A suitable
regulated supply is derived from the main 12 volt battery
supply via a simple voltage regulator circuit based on a IC4.
R23 and R24 control the output voltage of IC4, and give an
cutput potential of about B.5 volts.

Volume control

The circuit diagram for the control voltage generator appears in
figure 3. The oscillator is a standard 555 astable based on
IC5, and operating at a frequency of about 28kHz. This Is.
comfortably above the 20kHz upper limit of the audio range,
but is low enough to give good efficiency from the photocells.
It is also low enough to avoid any problems with the signal
from IC5 reacting with the two high frequency oscillators to
produce unwanted heterodynes. Resistor R27 limits the LED
current to about 18 milllamps, but as the LED is switched off
for about 50 percent of the time, the average LED cumrent s
only about nine or 10 milliamps. This relatively modest drive
current gives adequate operating range, and keeps the battery
drain down to reasonable levels.

The refiected infra-red signals are picked up by
phototransistor Q4. Under dark conditions; Q4 has the low
leakage levels normally associated with silicon transistors, but
the pulses of infra-red radiation cause an increase in the
leakage current and produce small voltage changes at its
collector terminal. This signal is boosted by a two-stage
amplifier based on Q5 and Q6. These provide a iotal gain in
sxcess of 60 decibals. The values of the coupling capacitors
(C27 and C28) have purposely been mads it very low so that
the circuit is insensitive to 100 heriz “hum” from mains
powered tungsten lighting. C22 couples the output from the
amplifier to a conventional rectifier and smoothing circuit based
on dicdes D and D7.

Although germanium dicdes might seem to be a better
choice for the rectifier circuit, the higher voliage drop through
silicon diodes is probably an advantage in this cass. Thers is
likely to be a ceriain amount of siray pick-up and break-
through from the oscillatar circuit, and this would otherwise
tend to hold the vea slightly “open” without a significant voltage
drop through the rectifier circuit.

With its cument consumption of about 25 miliamps, this
circuit requires a fairly high capacity battery. Probably the best
choice is eight HP7 size celis in a plastic holder. This gives a
rather bulky battery pack, and in many cases it is actually
easier to accommodate the batteries in the form of two packs
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of four rather than a single pack of

Construction

The unit is constructed on a 0.1 inch
pitch stripboard which measures 91
hcles by 39 copper strips. This can
be cut down from a standard size
board having 117 holes by 39 copper
strips. The component and copper
side views of the board are shown in
figure 4 and figure 5 respectively.
Construction of the board is not
particularly difficult, but with a beard
of this size it is clearly necessary to
take great care with the placement of
all the components. Also, be careful
not to miss out any of the link-wires.
Some of-these links are quite long
and they must either be kept very taut
or insulated with PVC sleeving. Radial
inductors-are used for L1 and L2 on
the prototyps, but the circuit should
work just as well using simple rf
chokes. Trimmer capacitor C7 might
need some “friendly persuasion”™ but it
should fit into the fayout without too
much difficulty.

None of the semiconductor as are
static-sensitive, but it is still advisable
to uss DIL holders for all the 8-pin
integrated circuits. Note that IC5 has
the opposite orientation to the other
DIL integrated circuits. It will draw a
very high supply current if it is
connected the wrong way round, and
it would almost certainly rapidly over-
heat. Diodes D3 and D4 are
germanium devices and they arg
consequently mors vulnerable to heat
damage than normal silicon
semiconductors. [t should not be
necessary 1o use a heat-shunt when
fitting these components, but each
soldered joint must be completed
reasonably quickly. The other diodes
and rectifiers are all silicon types
incidentally.

Mylar capacitors are specified for
most of the non-polarised capaciors,
but from the eiectrical point of view
any form of plastic foil capacitor
should suffice. However, from the
physical standpoint Mylar capacitors
have the advaniage of the long.
leadout wires that can accommodate
the variety of lead spacings used in
this board layout. It would be vary
difiicult indesd to fit most other types
of plastic foil capacitor into this

- The fairly large size of the circuit
Figure 4: the component-side view of the stripboard panel board means that it is necessary to
use a large case for this project. It
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Figure 6:connection details for the two photocells

would be necessary to use a large case anyway, since it is
£ssential to a have wide gap between the aerial and a two
photocells. Otherwise there is a danger that controlling the
volume will also slightly modulate the pitches of the notes as
well. A case about 300 milimetres wide is the minimum that is
likely to give satisfactory results. It is easier to use a plastic
case as this-avoids complications with insulating the aerial from
a meial case. Howsver, plastic cases having adequate
dimensions seen {o be difficult to obtain and the prototype was
therefore housed in a case of folded aluminium construction.
The exact layout use is not critical, but bear in mind that the
aeral must be mounted as far away from the phoiocslls as
possibia.

When using a metal case it is essential to insulate the
telescopic asrial from the case, and on the prototyps this is
achieved by fitting the aerial into a PVC grommet that is a tight
fit. Apart from insulating ihe aerial from the case this also
providss the aerial with a reasonably secure mounting. This
methad is unlikely to work well enough with a large aerial, but
in ihis case size really is of no importance, and a shori asrial is
periectly adequate. In fact, a large aerial will simply make the
unit more vulnerable to pickup of radio frequency interference,
mains “hum?”, etc.

The two photccells must be mounted very close togsther,
or the desired action will not be obtained. Rather than the

i

o3

05

RWV1

Figure 7: details of the hard-wiring

volume increasing as the user's hand is moved towards ths
photacells, the volume would at first rise and then fall away
again. In order to ensure that good results are obtain the
photocells should bs no more than about 15 milimetres apart.
Although an LD271 s specified for 05 in the parts list, any
other five milimetre diameter infra-red LED should work equally
well. A device that has a narrow beam wil enable the
instrumnent to be conirolled with the user's hand further away
from the photocells, but this is not necessarily an advantage. |
found the unit easier to use with the relatively short operating
range provided by an ordinary wide beam infra-red LED.

Q4 can be any silicon npn phototransistor that is housad in
a five milimeire diameter LED style case (for example, a
SFH200). Dévices that do not incorporate a built-in lens are
unlikely to give adequate sensitivity for this application. The
same is also frue of any form of photodiode. The base lead of
Q4 is not accessible, but this is of no consequence in the
present application where no connection is made to its bass
terminal anyway.

The leadout diagrams for both photocells are provided in
figure 6. The cathode terminal of the LED is denoted in the
usual way by having that leadout shorter thar the anode lead,
and alsc by having a "fiat™ on that side of the case. A similar
methed is used for the phototransisior, but the “flat” and short
lead denote the collector terminal. it is advisable to mount both
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photecells in chrome holders so that they are fully shrouded
and the “light” from the LED cannot find its way direct to the
photoiransistor.

Testing and playing

Start with C7 at a roughly middle setting {set so that its two
sets of metal vanes overlap by about 50 percent). With the
output of the unit monitored using an amplifier and
loudspeaker, a sirong audio tone should be obiained, and it
should be possible to vary the pitch of the note using RV1. Of
course, something must be placed in front of the photocells to
act as a reflector so that a reasonably sirong audio output
signal is obtained. If only weak tones can be cbiained, these
are caused by harmonics of the fundamental signals mixing
together, and the frequencies of the oscillators are not close
enough together. Try C7 at various settings until a proper tone
can be obtained. By adjusting RV1, it should be possible to
reduce the note to a very low pitch. In fact, the oscillators tend
to lock together when they are very close in frequency, and no
audio output is then obtained. The circuit has separate supply
decoupling circuits for the two high fregquency oscillators, and
the high valus resistors in the mixer circuit also help to
minimise this locking eifect. It is still not possible to obtain very
low output frequencies, but this is not really of any practical
consequence.

With the oscillators locked or producing a low beat nots, the
Theramin is ready to be played. By moving your hand towards
the aerial and removing it again it should be possible to vary
the pitch of the output signal over a wide range. In fact a
compass of half a dozen or more octaves should be easily
achieved. The volume should be conirollable by moving your
other hand towards the photocells and moving it away again.
The dynamic range available is very wide, and it is likely to be
some 90dB or more. | found it easier to control the pitch with
my left hand and the volume with my right hand, but the
instrument can be played either way round. It is advisable to
leave the unit running for a few minutes before trying to play it
in earnest, so that the oscillators have time fo stabilise. It might
still be necessary to readjust RV1 from time to time, but after
an initial "warm up” period the circuit seems to be reasonably
stable.

Some instruments are easier to play than are others, and a
Theramin probably ranks amongst the most difficuit. Aithough
it is strictly monophonic {one note at a time), there is nothing
other than the sound produced to help guide you to the
corract note. Unless you have a reasonable sense of pitch and
can play “by ear”, you may find it difficult to play tunes. it is
probably best to start by learning to play some scales and then
progress to simple tunes. Since you have full control of the
volume and the pitch, it should be possible to play with plenty
of expression. Sound effects and “atmosphers” are easier 1o
create, especially where you do not have to be exactly on
pitch. By wiggling the fingers of the appropriate hand it is
possible 1o obtain both vibrato and tremolo effects.

In theory the oulput signal is a sinewave, but in practice a
certain amount of distartion occurs for one reason or another.
The purity of the output signal can be improved somewhat by
increasing the value of R5 and R9, but this will reduce the
output level. Conversely, making these resistors lower in valug
will give a more distorted and “brighter” sound togsther with an
increass in the output level. You may find this is more suitable
to the kind of music you are producing. In any cass, a
Theramin is a colourful addition to any home studio or theatre
aroup, or for solo performances with a difference.
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In Circuit Emulator for S4/33/56/57/7 1/84 PICs. A/D emulated for 16CT71. Supplied with R"-Ed Plf}grim 1507816 Cards (GSM, VC, Mondex atc), Suppliad with ISO card

leads, manual and hardware projects. information.

UNIVERS OGRAN £49.95 MEGAPROM EPROM PROGRAMME £69.95

Programs up to 8 Meg devices (32pin), including EEprom, FLASH and 24X series. Built

rited s §2. 54+A. 55, § s 3 3 3 3 z X 5 p
Resd/Writc/Copy PIC's 52, S4tA, 55, 56, ST+A. S8A, 6L, 62, 64,65, TL T3sA, 74,83, [ e F Gy e S o coeken, feme softaare updates.

84, 554, 558, 610, 621, 622, 14000, 12C5089. Memory 24C01, 2, 16, 32, 65.

Usiversal ZIF socket, best value on the market. FREE Scftware upgrades. GAL PROGRAMDM £49.95
AL OMM £3495 Read/Write/Copy SGS / NSC/ Lattice etc 16VBA/B/Z and 22V IONSC standard JEDEC

: 2 == 5 3 . files. Sman case with ZIF. Supplied with PSU, Manual & Compiler software.
Read/Write all 8 pin Serial EEproms. 24, 93, 85 series. 12C, MicroWire ete. Found in -
Sarellite, Digital Dashboards & TVs, Centronics port self powered. P87/CS12 P MMER £39.95
A EMU £30.05 ReadWrite/Copy all makes of 87C51/2 including ATMEL flach 89 series. Universal 40

pin ZIF. Smart case user fricndly. .
128k by 8 bit or 2 x 64k by 8 bit. Software to Read/Write when connscted to target board. CODEMASTER . £99.95

CFU’s or Car EM Systems.
. - Hand Held D2mac / VC2 programmer 32 Char LCD screen & Keyboand. Storeupte 7
PICPOCKET £3995 Cards in umit. Supplied with Latest D2mac, VC2 Codes.
tandal Ynac/ VO wired ied with latect D mac
o R B eogrRmmEs, COMPUET 0ot required. Supplicd with Itest Dmae e S DTICTS REQUIRE AN IBM PC OPERATE UNLESS OTHERWISE STATED)
' FOR FURTHER INFORMATION SEE OUR WEB SITE OR TEL EPHONEFAX.
All products manufactured in MALTA #nd camy 12 months Parts & Labour guarantes. http: ILET.cambs.net/ Johnmorr @ mail.keyworld.net

We alsomanufacture DASH MASTER the handheld Digital Dashboard tool.

I_‘_EAD.IN.G E_DGE TECHNOLOGY LTD Always instock: Blank SmanCards & PICs, Tel/Fax for current prices.

WHITE ROSE HOUSE, XINTILL STR, TARXIEN PLA 11 MALTA DISTRIBUTORS — Telophons

ORDER DIRECT: Tel: (00 356) 678509 Fax (00 356) 667484 UKCROWNHILL 01353 666709

SAME DAY DESPATCH SPAIN COELMA 00341 3290323 =
FRANCE MULTIPOWER 0033169301379

P/P UK, EEC £4.00 NO VAT PAYABLE ALL MAJOR CREDIT CARDS ACCEPTED
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SMARTCAM

Magnus Pihl turned a standard night security camera into an attack-resistant
intelligent security camera with a fine saw, a drill, and some ingenuity...

hat is “Smaricam”? It is a standard video
surveillance camera adapted to make the basis
of a2n advanced computerised surveillance
companent.
Most of the components that make up the
Srnartcam system are widely available, but you will have to
gxercise some care and ingenuity in putting your system
together, as it is not built around one specific module or case.
The case and drilling measurements given are-for my prototype
sysiem - you will nead to adapt it if you are using parts with
difierent dimensions.
The glements that makea up the Smaricam prototype are:

- A standard black and white video night surveilance camera
- Scotopic (night sensitive) vision when used with infra-red
spotlights

- A motion detector

- Resistancs to mechanical violence

- Resisiance 1o spray paint

The night-sensitive vision is contained in the camera itsslf. The
cameara used in the prototype here is a small PCB module, with
six infra-red leds. Smaricam was designed 1o incorporate a
metal shell that is bolted to a wall with strong perpendicular
bolis and is thereifore more resistant io physical violence than
an unprotected camera. it shouid be harder than usual fo put it
cut of action by sftriking it, and the slanting top of the shell
means ihat it cannot easily be covered by hanging a jackst or
cap on it. Also, Smaricam has z buili-in “spray-paint detector”
10 send an zlamm output 1o a main alarm sysiem or to security
guards. In addition to that, Smartcam will wait a few seconds
afier the spray-paint daiection, and then change (o a naw
plastic lens, putting it back into full operation after a spray-
paint attack.

By increasing ihe sensitivity of the spray-paint detection it is
aiso possible to use it as a motion detector.

If it is necessary to shut down the surveillance, or if you
wani to switch it off, for instance, during working hours,
Smartcam can cover its aperture with a section of the lens
painied the same colour as the shell, so that the camera “eye”
cannol ses or be seen.

The circuit
The heart of the circuilt, shown in figure 1, is 5 PIC16C84. Ri3
and C3 form an RC network to run the clock signal for the PIC
at quite a low frequency. There is no need for an exact clock
spaed in this application. R14 and C4 form the resst stari-up
delay.

| think that the miost interesting part is the motion detector
woerking with the video picture. There is no need fo use an
advanced processor and cut the picturs info X/Y fields. There
is @ much easier way. This circuit converis the video signal fo a

DC voltage, derives it
and has it under
survelliance of a
comparator. IC3A
amplifies the video
signal 1:1. This is simply
an interfacs, so the
video signal can be
used again to display
the picture on a monitar,
as C1 will average the
DC level of the vidso,
over a time period
defined by the valus of
C1 and the pszk current
drive capability of IC3A.
The DC voltage will then
rise and fall as the light
input fo the lens of the
camera changss, and
C2 in conjunction with R7 differentiates the signal so that the
comparator only responds to fairly rapid changes.

The “transienis” from C2 are thersfors the motion changsas
in the video picture. Small transients are small alterations in the
video picturg, and high transients.are fast alterations in the
video picture (or possible spray-paint detection). If the value of
R7 is too high, the camera will not notice slow movements in
the picture field. IC3B is connected as a comparator, which
switches if the rate of change of DC level is above a defined
raie, which can be adjusted by RV1. Whan the comparator
switches, the signal is fed to the processer through IC1F. Nete
here that, because the unused inputs of IC2 are uncennaciad,
CMOS versions (HC, HCT etc.) cannot be substituted for
bipsiar logic.

IC4 is just a video amplifier with a 75-chm interface 1o use
with a monitor or VCR.

When the signal reaches the processor, there is a defay of a
few seconds, so the villain won't notice the lens changing.
Then, by sending RB2 or BB3 high, we can rotaie the plastic
disc (see figure 2), which functions as the mulfii-lens. The
netwark Q1 to QB, together with a couple of diedes and
resistars, is a polarity changer circuit of a type widely used 1o
drive stepper motors. When RB2 is high, Q8 conducts, and
current will flow from Q1, through the mctor-serve and finally 1o
ground by Q3. If @5 (via RB3) conducis, current will flow
though Q2, through the motor-servo (in the opposite direction)
and 1o ground by Q4. The servo is not running when BB2 and
RB3 are both inactive. If both RB2 and RB3 went high at the
samg time, a short circuit would occur.

The lens-disc is driven by a sarvo motor of the kind used in
radio-controlled models. The servo cannot run through 360
degrees, so we must have full contral of where the starting
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Figure 1: the circuits of the main Smartcam PCB and the Smartsensor opto module

DRILL HOLE SO THAT THE SCREW-HEAD Figure 2:a
DOES NOT PROTRUDE SIGNIFICANTLY dimensional diagram
for the transparent

ABOVE THE SURFACE CF THE LENS DISC

1= . plastic sheet lends
disc, which must be
cut carefully with a
fine saw

MATERIAL: 2mm MACRYLAN CLEAR FLASTIC

point of the disk is. This is where the Smarisensor PCB comes
in - a section of the lens disk, just enough to cover the spy-
hole in the shell, is painted in the same colour as the shell. The
other side of this section must be painted matt black (it is
important not to use gloss black, or it might generate an
unwanted reflection which would be picked up by the reflaction
dstector). The Smarisensor PCB will detect the difference
between the matt black, non-reflective section of the disc
(which faces inward towards the camera eye) and the
refiections from the shiny non-painted sections of the plastic
disk, which act as the sslf-replacing lensses.

The Smarisensor PCB employs a refiection dstecior, IC7,
which itself consists of an infra red transmitier and receiver,
Almost any small reflection detector will do here. it will tall the
microprocessar when the disk is in the *home” positicn, and
that the lens is covered by the black/whits sector. The infra-red
transmitter must not light up during normal opsration, or a
bright unwanted light would appear on the surveillance
monitor, as the night surveillance camsras are also sensitive to
infra-red (hence the scotopic vision). The infra red led on ths
Smartsensor PCB should only light up wihien the serve miotor is
running. The motor terminals are driven into a rectifier and into
the ancde of the infra red led. R16 is the current limiter.

The collector of IC7 is tied {o +12V, and the emitter is tied
o ground through R15. From the emitier, the disc sensor
output is fed into the processor though IC2B. R1 to R4 are
used for inputs, which can be used for other paris of an alarm
system as well as Smaricam, or with a codelock to control
Smartcam's operation modes. Q7 is an output, which can be
used to drive a small siren or aleri a central alarm unit.

Finally, tne power supply used in the prototype is & standard
7805 for the PIC and 7806 for the motor servo. The 7805
cannot be used to drive the servo motor as well as the PIC, as
this would generate noise on the +5V and cause tha circuit to
malfunction. They nesd separate regulators.
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solder the ends to the pad area. BR1 is mounted off
the board.

The metalwork x
An aluminium box with outside measurements of

114 (L) x 89 (W) x 85 (H) was ssed in the prototype,

ma il

_/’
a _/"
—

i

and all measurements are given for this box. The
PCB, servo mator and all mechanical parts are
mounted on the inside of the cover of this box. Only
the lens disc appears outside the cover of the
aluminium box. The whole is then covered by the
security shell. Thersfors, the inside measuremants of
the aluminium box must be at least 105mm wide,

| &l o

+C5

so that the PCB can be fitted across the width of

the box. A dimensions diagram for the prototype is
given in figure 5, which, when comparad witi?'

Figure 3: the component layout for the main Smartcam PCB

Figure 4: the component layout of the Smartsensor opto board

Construction

The Smaricam PCB

See figure 3. Mount the components on the PCBs. The opto-
module section is mounted on the small Smarisensar PCB.
JP1 and JP2 are left disconnscted and can be reservad for
future use. JP3 and JP4 are set to ground for normal (active
high, +12V) operation. With a program change, these can be
st for active low operation. _

Four external wires must be placed at the back of the PCB,
along with two wire links (or zero ohm resistors). Connect 1
with 1, 2 with 2 and so on. The two links are marked “Link™ on
the PCB. For the micracontroller (PIC) | recommended that you
use an ic socket so that if you wish to modify the program you
have no trouble removing the PIC.

The camera’s six infrared leds must be removed or
disconnected, as they will not work inside the shell. To cbtain
nighi-sensitive vision in complete darkness, you must uss infra
red spotiights in the area to be surveyed, or buy glass IR filters
for usa with any spaotlight.

The Smarisensor FCB

See figure 4. Note that this PCB is designed for the surface
mounting of conventional through-hole style components.
Bend the lower part sections of the four pins of IC7 carefully
out to 90 degrees from so that you can solder them fiat to the
PCB. Remember to support the top section of each pin (with a
finger or something firm) as you bend the lower part, to step
the whole pin from bending out from the juniction with the
component body. Cut the leads of the resistors just short
enough to bend down and turn a [itile bit level to the pad area
on the board (with the resistor lying fiat to the board) and

figure 6, will indicate how | laid out the PCBs and

the camera module to work togsther. The
censtructor must adapt the measurements to the actual
camera/boxes used. 1

The camera was tightened with 35mm long M3 bolts in
such a way that it could be set up the a suitable angle for the
viewing position required. The long bolts will enable you to
mount the corners of the camera module at an angle of your
choice (if you require a very steep angle, you may need some
longer boits). It is often preferable to mount Smaricam high on
a wall, and mount the camera to look down. Therefore the
viewing hole in the box is rectangular, so that the line of sight
can be varied. Ses the construction diagramin figure 6.

The servo motor's own PCB must be remaoved, sc that only
two wires connect the gearing to the Smartcam circuit.
Smartcam itself will control the servo and lens system fully.

The lens disc is made of 2mm thick transparent plastic
sheet, free of scratches and other obvious optical defects, and
is cut to a diamster of 100mm. | used Macrylan, but any clear

A M2{M3) x 35mm, CAMERA MODULE
B M3x20mm, SERVO
C M3 x10mm, SMARTSENSOR PCB |

MAIN PCB IS MOUNTED ACROSS BOTTOM OF AREA

Figure 5: a dimensional diagram showing the relavitve positions
of the PCBs, servo motor and camera module used in the

prototype
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plastic shest of sufficient thickness and rigidity should be
suitable. It is easy enough to make the disc with a fine-bladed
saw if you clamp the plastic firmly. It is best to make a
template of card, cut that out and use that to mark the plastic,
as you do not want to risk compass-scratches or pencil marks
accidentally getting onto a section of the disk, as this would
affect the image.

When you have cut a disk to your satisfaction, paint a
saction of the disk just wids enough to cover the hole in the
metal shell the same colour as the shell. The back of this
section must be painted matt black (see above).

When Smartcam is built and fully operational, the aluminium
box is mounted firmly on the wall. The steel shell is mounted
over the box, allowing sufficient gap between the front of the
box and the inside of the stee! shell that the lens disc is fres to
rotate.

Calibration

This is done most easily with a two-channel oscilloscope. Put
the scope on pin 5 and 6 of IC3 and sst the reference voltage
with RV1 so that the tops of the transisnts from C2 reach the
reference voltage at the required sensitivity.

Troubleshooting.
Check that the lens-disc can rotate freely and is not jamming
betwesn the shell and the box. You could adjust with washers
between the shell and the wall, but it is bstter to get it right
from the start to give the shell the firmsst attachment to the
wall itself. If you have a problem and the servo is trying to drive
through the start/end paosition of the servo mechanics, check
that the infra-red led at IC7 is lit. You can ssg this on the video
monitor. Also check the disc sensor’s analogue and digital
levels (at IC2B pin 3 and 4) to make sure that the input signal
is ok. You might to have to reposition the Smartsensor PCB.

Check whether the codslock input is momentary or
bistable. The softwars is written for momentary operation,
active high. This can be changed in the sofiware at the
“on_ofi” labels in the program.

Check the +5V and +6V. Also check that the processor is

of!haPCBS.cmnmnwdulsand!ensdiscusedinthopmtotype.Nutethaime
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Figure 7: the dimensions of the security shell used in the
prototype _
operating, with the scope on pin 15. Are JP3 and JP4 installed
correctly? Are the two links and the four external wires
installed?

Finding a suitable shell
I'was lucky enough to have a 2mm stesl shell left over from a
production run (see figure 7). Suitable strong shsalls of this
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type do not seem to be that frequent in the popular Restart smartcam.

catalogues, and those that are there are not quite the same as

the one in the prototype. For example, the winter Farnell jeestssssssssssss SUBRCUTINEGS*sessssssssssss

catalogue lists one strong polycarbonate bevelled shell with a

backplate, designed mainly to house an alarm bell, and about power on  movlw 008h  ;Sst I/0 diractions to port A

twice the dimensions nesded for the Smartcam. If a shell like tris  port a #
this was found to be suitable, the Smartcam box would need moviw 013h  ;Set I/0 dirsctions to port B,
to be mounted on spacers behind the shell, and appropriate tris pert b
slots cut for the lens and the cable. bet port_a,alarm out ;Rsgst cutputs.
The shape of the shell is simple enough to make, but to bt port_b,motor_cw
make it in steel would requirs metal workshop teols, so is not bof port_b,=otor_cow
within the reach of everyone. Aluminium is not really tough call wait
EﬂOngh for the job. jPower an timer for
stabilisation
The software raturn
The software is programmed with the power-up timer and the >
RC-network oscillation. close bef port_b,mntor cow jStart lensdisc
- “‘return travel
list c=136 movlw 01fh ;Give ITT7 tims to stabilise
list n=60 movwE tima =3
list r=EEX call wairl L
list x=0N
list t=0% movliv 07fh
list &=0 mavwi time a2
list p=16cB4 halcl movlv O£fh
=ovwE time b
pert_a equ 005h halcl btfsc port_b, sensor ;Lens covered?
port_b equ 008h (Start of lsnsdisc)
tims =2 equ 00ch goto halc3
time b equ 00dh decfsz time b, £
goto hale2
alarm out egu 001h jRAx=1000 = O008h decfsz time =,f
on_off aqu 003h ¢ biesd 3210 goto haltl
goto error ;Timsgut! Lensdisc or
alarm in aqu 000k 7REx=00010011 = 013k Emartsensor PFCB error
saEnsor agun 001h ; bic# 76543210 hale3 bet port_b,motor ccw ;Cut power to
motor_cw agu 002h servomotor
motor_cow  egu 003k e=ll wait
cam alarm equ 005h return
org 0005h cpen hsf port_b,motor cw ;Start servomotor
call time ;Give IC7 tims to
stabilise :
;tt‘itt.' MATH mm 22222 3 movlw 05th
main call power_on ;Reset cutputs movwi tims a
call close ;Return lensdisc stopl mavis 0ffn
movwE tizma b
day btfss ©port_a,on off ;Request from codslock stop2 btfss port_b,sensor ;Is lens uncoversd now?
-begin? goto stop3
goto day decfsz time b, £
call wait ;Short timedelay goto stop2
call open ;Load first lens . decfsz tims a,f
goto stopl
night btfsc port b,alarm in ;External alarm goto error ; iTizacut! L&us_d.isc
activated? or Smartsensor PCB
goto alarm arror
btfss port_b,cam alamm ;Alarm from stop3 bef port_b,motor_cw ;Cut power to
videocircuit? servosotor
goto lens : call wait ;Let it stabiliss
btfss port_a,on_off ;Request - close call wait
surveillance mode? return
gokto night lens bef port_a,alarm out jMotion/Attack were
detected
goto main ;Surveillance mods cancelled. call wait ;Tims delay before
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attack

wait

waitl

walt2

tims

call
call
goto

goto

btiss

call
btfss

goto

call
call
call
call

bsf
call

£irst lens change

wait

open

kay

port a,alerm_ocut jExternal alarm

eignal detected

kay

port_b,cam alarm; jLook for more
attacks/rastart

i request

‘attack

port_a,on_off

key

main

wait jMore attacks coming in

wait ’

wait

wait

wait iTima delay befora changa
to new lens

port_b,motor cw

time iTims for servo to move in
ancther clean lens

port_b,motor_cw

wait

N4fh jGaneral delay routinas
tims &

0ffh

tima b

time b, £
time a,f
waitl

01fh
time =
waitl

port_b,motor cw
port_b,motor cow
port_a,on off
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£1 BARGAIN PACKS

H you woald like to receive the other foar £1 lsts and 3 lot of other
Ests, reqguest these when you order or sand SAE,

TEST PRODS FOR MULTIMETERS with 4mm sockets. Good length
very fexibis Jead, Rek: DSS.

8 OHM PM SPEAXERS, sirs 8" x 47, pack of two. Thess may ba
sBghtly resty and that is why they are so cheap bt are electrically
OK, Ref: D102,

PAXOLIN PANELS,si= 87 x 6", approximstely 1/18” thick, pack of
fwo, Ref; D103, 3

13A SOCKET, virtually unkreaicable, ideal for traling l2ad. Ref: D35,
PIEZO BUZZER with electronic sounder clrcuit, 3V to SV D.C.
opersted, Ref D76, ]

DITTO bt withou! internal electronics, pack of two, ReEDT5.
LUMINOUS ROCKER SWITCH appronimately 30mm sq, pack of two,
Ref DBS.

ROTARY SWITCH, Spele, Sway, smail size 77 spindis, pack of two,
Ref: D54,

FERRITE RODS, 7" with colis for Long and Mediom waves, pack of
two, Raf: D52,

DITTO st witheut colis, pack of thres, Ref: D52

MAINS DP ROTARY SWITCH with 1/4 control spinge, pack of five,
Ref: D43,

ELECTROLYTIC CAP, B00pF at 6.4V, pack of 20, Ref:D48.
ELECTROLYTIC CAP, 1000pF + 100pF 12V, pack of10, Rek D4T.
Ml RELAY with 5V col, size only 28:m x 19mm x Imm, has two
sats of changaover contacts, Ref: DAL

KULINS SUPPRESSOR CAPS ).1pF 250V AC., pack of 10. Ref: 1050
TELESCOPIC AERIAL, chroma plated, exiandzble and folds over for
improved F. M. reception. Ref: 1051

MES LAMP HOLDERS, side on to 1/4” tag, pack of 10, Rel: 1054
PAXOLIN TUBING 3/16" internal dismetar, pack of two, 127 lengths,
Ref 1056,

ULTRA THIN DRILLS, 0.4mm, pack of 10, Ref: 1042,

20A TOGGLE SWITCHES, ceatre off, part spring coatrolied, will stay
cn when pushed vp but will spring back whaa pushed down, pack of
two, Rsf: 1043.

HALL EFFECT DEVICES, moanted on small heatsink, pack of two,
Ref: 1022,

12V POLARISED RELAY, two changeover contacts, Ref; 1032,
PAXOLIN PANEL, 127 x 127 1/18" thick. Ref: 1033,

MINI POTTED TRANSFORMER, only L5VA 15V-OV-15V or 30V, Rek
S84,

ELECTROLYTIC CAP, 32pF at 350V and 50pF section at 25V, In
Suminium c2n for updeht mousting, pack of two, Ref; 995,

PRESET POTS, cne megobm, pack of five, Rek: 955,

WHITE PROJECT BOX with rockes switch In top lefi-hand sids, sirs
T8emvm 1 115mm x 35mm, unpricted, Rek: 1008,

5V SOLENOID, good strong pull but guits small, pack of two, Ref:

1012

FIGURE-S MAINS FLEX, also makes good speaker lead, 15m, Rek:
1014,

HIGH CURRENT RELAY, 24Y A.C. or 12V D.C., thres changeover
contacts, Rel 1018
LOUDSPEAKER, B Ofm 5W, 3.7" roand, Rek 562

NEON PILOT LIGHTS, oblong for front panel mounting, with intarnal
resistee for pormal mains opersticn, pack of four, Rek: 970.

3.5MM JACK PLUGS, pack of 10, Ref: 575.

PSU, mains oparated, two outputs, onz 9.5V 3t S50mA and the
other 15V ot 150mA, Rek 968.

ANOTHER PSU, mains opersted, outpat 15V A.C. at 320mA, Rek
988,

PHOTOCELLS, siicen chip type, pack of four, Ref 539,
LOUDSPEAKER, 5 4 Odm 5W rating, Ref: 939,
LOUDSPEAKER, 7" x 5° 4 Ohm 5W, Ref: 943
LOUDSPEAKER, 4" circelar 6 Om 3W, pack of 2, Ref: 551
FERRITE POT CORES, 30mm x 15mm x 25mm, matching pair Ref:
0L

PAXOLIN PANEL, B1/2" x 31/2 width electrolytics 250pF and
100yF, Ref: 905.

CAR SOCKET PLUG with P.C.B. compartment, Ref: 917,
FOUR-CORE FLEX saitable for telephone extensions, 10m, Ref: 918,
PROJECT CASE, 55mm x 66mm x 23mm with removabls Bd, heid by
fear screws, pack of two, Rel: B76.

SOLENOIDS, 12V to 24V, will pesh o¢ pufl, pack of two, Rek: 877,
24 MAINS LEAD, 3-cove with Isstrumant plug moolded on, Ref: 879
TELESCOPIC AERIAL, Chrome plated, extendabis, pack of two, Rek:
BE4.

MICRUPHONE, dynamic with normal body for hand holding. Rek: 885
CROCODILE CLIPS, superior quality flax, can b2 attached without
saldering, five each red and black Re£8S5

BATTERY CONNECTOR FOR PP3, superior quality, pack of four, Ref
B&7.

UGHTWEIGHT STERED HEADPHONES Ref: 828,

PRESETS, 470 Okm and 220 Michm, mosnted on single panal, pack
of 10, Rek 8489,

THERMOSTAT for ovens with 1/4” spinde to taka control knoh, Ref:
851,

12V-GV-A2V 10W MAINS TRANSFORMER, Ref 811

1BV-QV-12V 10W MAINS TRANSFORMER, Rek 813,

AIRSPACED TRIMMER CAPS, 2pF to 20pF, pack of two, Rek: 818,
AMPURIER, 9V or 12V operated Mailard 1153, Ref: 823,

2 CIRCUAT MICROSWITCHES, Econ, pack of 4, Refk 825,

LARGE SIZE MICROSWITCHES changeover contacts, pack of two.
Rek: 825

MAINS VOLTAGE PUSHSWITCH with white dolly, through panel
meounting by bexagonal ret, Ref: 629,

POINTER KMOB for spindie which is Just under 1.47, like most
thermostats, pack of four, Ref: 833,

CAMCHARGER
CAMCORDER BATTERY
QUICK CHARGER (WITH

RECONDITIONER & TESTER)

Brand new and boxed. Normal price £35, yours for £15, Order Ref:
15P73.

TOROIDAL MAINS TRANSFORMERS
All with 220/240Y primary winding,
0.30V + 0,30V at 120VA, would give
you 30V =t 44 or 60V at 2A, prics £8.
Order BPEL. Order Rek BPE2. 0110V +
0.110Y at 120VA would give you 110V
&t Just over 8A or 220V =t 1/24, prics
£8. Order Ref: BPG3. 0.35V + 0.35V ol
150VA woeld give you 35V &t 4A or TOV at 2A. Price £8, Order Ref:
EPGI. 0.35V + 0.35V at 220VA would gve you 35V 2t 61/24 or 70V
at 31/4A, price £9. Order Ref: SPG4, 0.110V + 0.110V =t 220VA
would ghve you 110V at 24 or 220V at 1A, price £10. Order Ref:
10FGS, 0.45V + 0.45V at S00VA would ghve you 45V 2t 114 or SOV
2t 51/2A, price £20. Order Rek: 20PG7. 0.110 + 0110V &t 500VA
would give you 110V a2t 54 or 220V ot nearly 3A, price £25, Ordar
Ref- 25PGT.

SUPER WOOFERS. A 10” 4chm with & power rating of 250W music
and normal 150W, Normal seling price for this Is £55 + VAT, you can
buy at £29 Inclading VAT and cariage, Order Rel: 29P7. The second
e Is 3 57 4obm. 200W maslc, 200W

nommal. Agaln by ClaSiengey, price £18,

Order Ret: 18P9.

Deduct 10% from these prices If you

ordes In pairs or can collscl Thess mre

all brand new in makar's pscking.

SOLDERING IRON.

Super mains powered with long Iz ceramic element, hesvy duty
40W for that extra special job. Complste with plated wire stand and
245 l2ads, £3, Order ek 3P221.

YOU SAVE £40
THE JAP MADE 12V
12A-SEALED BATTERY
from regular suppliers
costs £50, you can
kave one from us for
oaly £10 including VAT
i you cofiect o £12
we have to send, Baing 3
sesisdfcambsussd b o
any position and Is maintenance frea. All In tip top condition ang
hulfy guaranteed, Order Rek 12P32. Or if you want a smaller one we
have 12V 2.3AH, regufar prics £14, yours for ondy £3.50, Order Ref:
3.5P1L
FLASHING BEACON. Uses an XENON tube and hes ambercologred
dome with separate bracket, 12V operated. Price only £5. Ordec Rek:
5P 267.
HiGH RESOLUTION MONITOR. 9° by Phiips, In metal frams for easy
meanting. Brand new, offered at lass than the price of the tubs
slone, £15, Order Rek 15PL
15V 8" SPEAMER AND 3" TWEETER. Amstrad, mads for thelr high
qaadity muske centre, £4 per pale Oréer Raf 4PST.
INSULATION TESTER WITH MULTIMETER. Intsmally genarates
voltzges which enzhizs you to read nsulstion drectipin megohoms.
Ths mudtimates has four ranges, AC/DC Veits, 3 ranges milfamps, 3
rangss resistance and 5 amp rangs. These Instruments are ex-
Buitish Telecom but In very good condition, tasted and gazrantesd
0K, prebably cost at least £50, yours for only £7.50 with leads,
camying case £2 extra. Order Ref 7.5P4.
We have some of the sbove testers but sBghtly faulty, not working
ca 2l ranges, shoold be repalrabls, we supply, agram, £3, Order
Rek: 3PATS, .
250W LIGHT DIMMER. WHl fit In place of normal wall switch, enly £2
each, Order Rek: 2P380. Note these are red, blue, green or yeliow
bt will tzke emuision to sult the colour of your room. Please stata
colout required.
LCD 31/2% DIGIT PANEL METER. This Is 2 multlrange
voltmeter/ammeter vsing the A-D convertar chip 7108 to prinide
five ranges sach of voits and amps. Supplisd with full dsta chest
Special snip price of £12, Ordar Ref: 12P15.
MIN| BLOW HEATER. 1kW, ideal for under desk of siring copboard,
stc. Meeds only 2 simple moenting frame, £5, Order Ref: SP23.
MEDICIKE CUPBOARD ALARM. Will wam whan cupboard doot Is
wummtmmmumm&rmuma
battery, £3, Ordae Ref: 3P155.
DON'T LET 1T OVERFLOW. Bz it bath, sink, cellar, sump, olc., this
davics wil t2l you when the walss Bas rizen o the presst lowl
Afjustable, neatly essad for wall mounting. £3, Order Rk 3P156.
DIGITAL THERMOMETER. Sultsble for cutdenrs of Indoors, bas 2
extra wids temperature range -50" to +T0'C, complat with heavy
duty battesy which should last several years. Its sensor c2n bs
cutside, bot with the readout inside, £4, Order Ref 4P10D4.

SMART HIGH QUALITY ELECTRONIC KITS

All kits are complete with PCB and other components in a blister pack.
If you want more information about them, we have copies of
the illustrated Smart catalogue available price £1.

Cat. Description Price
HNe. £

1003 5 watt electronle sirea 235
1005  Touch switch 287
1008  5F fanction generator 690
1010  Sinpet sterso miver, with maonitor cutpet 1931
1016  Lowdspesker protaction unit 5]
1017  Linear CB 30W amp 410
1020 0.5 min. time switch 4.0
1023 Dynamic headphone preamp 250
1025 7 watt B powsr ampdifier 253
1026  Running lghts 4.60
1027 NiCad battery charger s
1030  Light dimmer 253
1032 Stereo teos control 355
1035  Space zound effects 230
1033 Steres VU mster 480
1042 AF generater 250H:-16kHr ot 170
1043  Loodness stecsounit 322

1047  Sound switch

1048  Electronic tharmostat

1050  input hifi sterso preamplifier
1052
1053  Electronic metronome
1054  4lnput instrument mixer
1056
1057  Cassetis bead prezmplifisr
1058  Telephono amplifier

1060  +40V 8 A power supply
1061 12V 1/2A stabilised powar supply
1062 5V 0.5A stabifised supply for TTI

1083 A2V 2A power supply

1084  +12V0.54 stabiSssd supply

Stareo VU meter with leads

1068 18 0.5A st=hiBsed power supply
1070  HLA presmplifiar

1085  D.C. comverter: 12V to 6V of 7.5V or 9V

529
3.68
1242
{28
32
276
1242
i
480
828
336
230
230
322
8.20
253
TA7
2.53

Mesic-todight for your car 4.60

Cat. Description Price
No, £

1089 LED. flashar/555 tester 3 151
1050  Stress meter i)
1093 Windscreen wiper controlier 388
1034  Hame alsrm systsm 1242
1085  Lead acid battery charger 345
1100 2z 18 watt integrated ampiifier 18.33
1101 Dollar tester 4.70
1103 LED. power mater - 184
1108  Thermemester with Leds, 6.30
1107  Electronics to help win the pocls 3.68
1112 Lovdspesker protection with dalsy 4.80
1143 2 x 18 watl powss amplifier 563
1145 Courtesy light dalay 207
118 Xooeswitch, with trisc, 0.10 mias 444
1119 Telzphons fns recording device 525
1123 Morsa coda generator 184
1123 Electronic bell 278
1125  Telephooe lock 288
11268 Microphons preamplifisr - 480
1127 Microphons tone control 480
11283 Power flasher 12V d.c. 253
1133 Stereo scendbofigt 5325

TEAMS
Send cash, PO, chaqus or quote credit card mumbser — orders ender
£25 add £3.50 senvics charge.

J & N FACTORS

Pilgrim Works (Dept. E.T.l.)

Stairbridge Lane, Bolney,
Sussex RH17 5PA
Telephone: 01444 881965
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If you need Valves/Tubes or RF
Power Transistors eic. ...then try us!

We have vast stocks, widespread sources
and 35 years specialist experience in meeting our
customers requirements.
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Chelmer Valve Company, 130 New London Road,
Chelmsford, Essex CM2 ORG, England.

355296/265865
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ave you ever wished for a cupboard
light that would come on when you
opened the door and go off when you
closed it? Suppose you forgot o
close the door. Wouldn't it be useful if
the light went off automatically after a certain
time? This seli-contained battery-operatad unit
will do all this without the need for a conventional
switch. It may therefore be moved from one place
to another without having to replace any wiring.

Safe and sound
Since the circuit is battery-operated, it is entirely
safe for use in a child's bedroom. Parents will find
the device particularly useful because of the auto-
off facility - children rarely bother to close doors
after removing the items they want. This feature
will also benefit forgetful adults and the elderly
who sometimes forget {o switch items off after
use.

The lamp works by detecting the small amount of light sufficient to operate the circuit if it has baen properly

which falls on a sensor when the cupboard door is adjusted.
opened. Although it sounds ridiculous, the device could be Before starting work, check that the cupboard, attic,
described as a light-operated light! No one opsns a efc. in which the unit is to be used is almaost dark when the
cupboard in compleie darkness. There will always be some  door is closed. As long as the light level rises significantly
daylight or artificial light in the room and this will be whien the door is opened, the circuit should be suitable.
< 1 - :'PSV
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Figure 1: the circuit of the Auto Cupboard Light
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Details for finding the best position

for the unit and how it should be WANE \CDNTACT
adjusted 1o best efiect are given at As A7 =
the end. LOR1 gy . O te—

& .w Je | > LAMP
Commercial lamp R3 =E | muA S5V
The lamp itself is @ commercial 1 G2 r‘.\\b LAMP
battery-operated “cupboard light” of «[® _ ,"‘\' oV
the kind which can be bought very R4 ) e @
cheaply by mail order and from DIY
stores. It is not really worthwhile - Qi 43_ N
constructing this part. These lamps RV1 '
usually use two “D" size alkaline cells mﬂ‘EloONTACT'

connected in series fo provide & 3V

Figure 2: the component layout of the Auto Cupboard Light

supply. There is also a large plastic
translucent cover which protects the
bulb and diffuses the light. The switch, which is often of
the cord-operated type, will nead to be removed to make
the lamp suitable for use with this circuit but this is an
sasy operation.

The new circuit panel, complete with light sensor, will
be housed in a separate plastic box and mounted on the
rear of the lamp. A small hole drilled in the side of the box
will allow light to reach the sensor. There is also a battery
pack in the new unit because the one in the lamp would
not be satisfactory. The standby current requirement is
less than 100 microamps and, while actually operating,
rises to a few milliamps. The BV battery consisting of four
“AA" cells- may be expected to last for about one year in
occasional service. The cells which operate the light itself
are not drained at all while the light is off. They will aimost
ceriainly last longer than in an unmodified lamp since
waslags is reduced and it is impossible to leave it
switched on.

How it works

The circuit diagram for the Auto Cupboard Light is shown
in figure 1. Current flows whenever the batteries are
connacted but all components have been chosen to
minimise the continuous current drain. The light detector is
light-dependent resistor LDR1. The resistance of this
component rises as the light reaching its sensitive surface
falls. Under near-dark conditions, it may be expected to be
1 megohm or more. When a little light reaches it, the
resistance is likely to fall to a few hundred kilochms. The
LDR and fixed resistor R3 comprise the top arm of a
potential divider, with resistor R4 and preset potentiometer
RV1 forming the lower one. The whole arrangement is
connected across the 6V supply. While in a dark
environment, the high resistance of the LDR will limit ths
currant to a few microamps so the contribution to battery
drain will be very small. Fixed resistors, R3 and R4 limit
the current to a low value should the LDR be placed in
brighter light with RV1 set to a low resistance (say, during
expearimental frials).

The voltage at the mid-point of the potential divider
described above is connected to the inverting (-) input (pin
2} of operational amplifier IC1. This component is of a type
having an exiremely small standby current requirement -
1GuA approximately. As the light level rises, the voltage at
pin 2 will rise. Maanwhile, the non-inverting (+) input (pin 3}
receives a fixed voltage derived from the potential divider
consisting of fixed resistors, B1.and R2. Since thesse
rasistors have equal values, this will be about one-half

supply voltage - that is, about 3V. Again, their low
resistance will limit the standing current to a very low value
- less that 1u. With suitable adjustment to BV1, the
voltage at the inverting input will be less than that at the
non-inverting one when thg LOR is under dim conditions
such as inside a cupboard. The op-amp will therefore bs
on, with its output, pin 8, high. It will then have no further
effect.

When the light reaching the LDR risas slightly (as whan
the cupboard door opens), the voliage at the inverting
input will rise-and exceed that at the non-inverting ane.
The op-amp output will then go low. Note that the
operating light level will be unchanged as the batiery agss.
This is because the voltages at beth inverting and non-
inverting inputs are derived from potential dividers
connected across the supply. As the battery voltage falls,
the voltages at the op-amp inputs will fall in sympathy so
the relalive conditions will be the same.

Quick pulse

When the op-amp output goes low, a momentary low
pulse is transferred via capacitor C1 1o the trigger input
(pin 2) of timer integrated circuit, IC2. This device is
configured as a monostable and when activated in this
way, its output (pin 3), will go high for a certain time then
revert o low. The time period depends on the values of
fixed resisior R8, preset potentiometer RV2 and céapacitor
C2. With those specified, the timing may be adjusied
between 11 seconds (with RV2 set to minimum resistancs)
and 4 minutes appraximately (at maximum). These timings
could be easily increased by raising the value of C2 in
proportion. Any light continuing to reach ths LDR will not
affect the timing because capacitor, C1 will only allow a
single pulse to flow. Re-triggering can only be achieved by
closing the door 1o reduce the light below the threshold
level then opening it again. IC2 trigger input is maintained
in a normally-high condition by A7 which prevents possible
false operation.

Under standby conditions and with the op-amp output
high, current flows into the base of transistor Q1, via
current-limiting resistor R5. This will provide a low state at
its collector (that is, the transistor is behaving as an
inverter). This keeps IC2 reset input, pin 4, low and
therefore disabled. When the op-amp output goes low, the
current flowing into Q1 base is interrupted and the
collector goes high. This high state, when applied to IC2
reset input, enables the device and allows it io behave in
the manner described earlier. If the amount of light
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reaching the LDR decreases again (that is, the door is
closed) before the natural end of the timing cycle, the op-
amp output will revert to high and the resulting low state
at Q1 collector will reset IC2 and cance! the timing. For
this part to work, it will be necessary to prevent too much
light from the lamp itself reaching the LDR. If this happens,
possibly by reflection from nearby objects, the device will
“think™ that the door is still open when, in fact, it has been
closed. The timing will then continue to the end before the
light goes out. Ideas for reducing the amount of light
reaching the LDR from the lamp are given towards the
end.

Relay coil

When IC2 output, pin 3, goes high in the course of timing,
current flows through the coil of relay RLA1, via D1. The
“make” contacts of this component then allow current to
pass through the bulb from the separate 3V supply in the
lamp itseli. Diode D2, connected in parallel with the relay
coil, prevenis the potentially harmful effect of the high-
voltage pulse which occurs when the magnetic field in the
relay core collapses on switching off. Further protection is
given by diode D1.

Construction

Figure 2 shows the PCB topside component layout. Drill
the two mounting holes as indicated, then solder the ic
sockets in position. Follow with the relay and the presets

noting that RV1 is of the horizontal type while RV2 is
mounted vertically. Add all fixed resistors and the
capacitors. Note that C2 is of the electrolytic variety and
must be connected with the correct polarity - this is clearly
marked on the body. Cut the LDR and leads to a length of
about 12mm and solder it in position..Bend the leads so
that the body projects horizontally (this can be seen in ong
of the photographs). Solder the diodes and transistor in
place taking care over their orientation. Adjust RV2 fully
clockwise (as viewed from the IG2 position). This provides
minimum timing which will be most convenient for testing
purposes. Adjust RV1 by approximately one-third of its
total clockwise rotation. This will give a good starting
point.

Solder the red wire of the PP3-iype snap connector to
the “+6V" pad on the PCB and the black wire to the*0V”
one. Solder 15cm pieces of light-duty stranded connecting
wire to those labelled “lamp”. .

Lamp modifications

The switch in the lamp must now be removed. Take off the
plastic cover and sxamine the arrangement. The axact
details will depend on the lamp being used. However,
most types have a cord-operated switch and the paris are
easily removed. The wires from the PCB will bridge the
switch position so that when the relay contacts “make” the
light will operate. However, do not solder the wires in
position or replace the plastic cover yet. It may be
necessary to substitute the bulb with one of lower current
rating but more will be said about this later,

Select a box of sufficient size for the PCB and battery
pack. Hold the circuit panel on the base temporarily so
that the LDR window is about 10mm from the side of ihe
box. Mark the position of the two holes already drilled in
the PCB. Drill thesg through and attach the PCB
temporarily on 12mm long plastic stand-off insulators.
Mark the side of the box direcily in front of the LDR
window. Remove the PCB again and drill this hole with a
diameter of 5mm. Now, hold the box on the rear of the
lamp housing and think about suitable positions for the
two holes which will be used to secure the two sections
toaether. Consider also, the holes already drilled in the
base of the box for PCB fixing and which will need to be
drilled through into the lamp. When satisfiad that these
holes will not interiere with anything inside, drill them and
attach the box using small nuts and bolts. At the same
time, secure the PFCB. Drill a further hole in a clear area for
the wires leading from the PCB, pass them through into
the lamp section and solder them to the original switch
position.

Heturning to the new section, insert the “AA” cells in
their holder and secure it to the base of the box using a
small bracket or adhesive pads. Drill a hole of minimum
size in the lid directly above RV1 position so that it can bs
adjusted using a trimming tool or thin screwdriver when
the box is assembled. Cover it over with opaque PVC
insulating tape.

Insert the ics into their sockets with the correct
orientation. Note that they are both CMOS componenis
and, as such, could be damaged by static charge which
might exist on the body. It would be wise to remove any
such charge by touching an earihed object (such as a
water tap) before handling the pins. Finally, insert the
batteries in the lamp and replace ihe {op cover.
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Testing

Connect the battery snap and attach the lid of the box.
Usually, the monostable will begin timing and the lamp will
operate for about 11 seconds. Leave the timing as it is for a
few days uniil it has been established that the lamp cperates
correctly in its chosen position.

Working in normal room lighting, cover the hole with the
hand (to represent the door being closed) and wait for about
ten ssconds (it takes soms time for the LDR to rise to its final
“dark” resistance, so be patient). Notz that the hele must be
properly covered - a fingsr may be unsatisfactory because it
could allow suificient light to pass through it to prevent the
LDR reaching its maximum resistance. Uncover the hole (to
represent the door opening) and check that the light comes
on for & time. Repeat this a few times. Try covering the hole
again before the end of the timing cycle - the light should qo
off. Remempber, it may take a second or two to do so. If this
test does not work, adjust RV1 and re-try.

If the lamp is fitted with & 0.5A (500mA) bulk of, say,
2.4V rating, as was the case in the prototype unit, it may be
found necessary io replace it with cne of lower rating
espscially if the batteries are new. This is because the
resistance of a cold filament is much less than a hot one so
a much larger current than sxpected will flow at the instant
of switching on. Typically such a bulb will havea cold
resistance of some 1 ohm. Taking into account the internal
resistance of the cells, the current is likely to reach 1.5A or
more for an insiant. Since the relay contacts are rated at
only 1A, it may be found that they tend to stick togethar. If
this happens (the light remaining on after it should have
gone off) then tapping the case will probably part them. It
will then be necessary 1o use a bulb having a lower current
rating. A suitable one would be 2.4V or 2.5V ai 300mA. The
light will be dimmer but the batteries should have a much
longer life. In tests on the prototype unit, there was never
any tendency for the contacts to stick using such a bulb.

Correct position
When choosing a position for the unit, attention should
be given to the following points. The light entering by
the opened door should fall directly through the hole in
the case and on fo the LDR. As little light as possible
should reach the LDR from the lamp itself. The fact that
the LDR is located some distance behind the hole
nelps. Howaver, it may be necessary to make a
cardboard shield. If the unit is placed near light-
colourad objects, sufficient light may be reflscted
through the hole to prevent the lamp from switching off
when the daor is closed. For this reason, the unit is
best placed in a free area. RV1 may need to be
adjusiad so that the light goes out under the given
"dark” conditions and comes on when there a “normal”
amount of light in the room. Clockwise rotation’of the
wiper increases the sensitivity - this means that the unit
will need to be placed in an almost totally dark
cupboard but then only a small amount of light will
cause it to operate. If it is found impossible to make the
light go off on clesing the door, remember that it goes
off anyway after the preset time.

After a period of use, decide on a suiiable “on” time
and adjust RV2 accordingly.

T
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Capacitors A

c1 47n min. metallised
' mm pin spacing oy
220u 10V radlal:éfa'cfi‘ﬁlﬁﬂf-"?‘-. I
220n min. metallised polyester
& mm pin spacing .1 T

c2

Semiconductors
(o3 V ICL7611 low-power op-amp.
ICM7555 CMOS timer
= 1N4001 rectifier diode 1A 50V
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Switched Mode
Internal Power

Supply

Bob Noyes designed his pet switched mode internal power supply module using
the soft start and cool running of the L4960, an alternative to linear power’
supplies, which can dissipate a lot of heat.

ormany years, low power positive regulated

internal DC power supplies have been very sasy

to design and build. The mainstay of the fixed

voltage supply has been the 78XX series, which

originally had a maximum output of only 1 amp.
Several superior versions have since increased this limit several
SUpErior versions.

Variable regulated supplies have normally been built around
the LM317 or L200 and have dominated the market for years.
These linear regulators have many advantages as well as being
very reasonably priced and requiring only a few exiernal
compoenenis. The L200 is more popular than the LM317

because its heatsink is at 0V, so no insulating sets are required.

POWER IN: 2A x 12V = 6WATTS
POWER OUT: '2A x 5V = 2.5WATTS

Qutput cutrent
reguiator cument
: current
12ViCe = 7805 - o SV DC +——
Regulator |
corent | —— 1000
Y
180 !
) 3 LOAD
MR o [
= =
—a T"ol-'
ow e l = o OV <+

(ASSUMING NO POWER IS DRAWN INTERNALLY BY 7805)
POWER OUT: 25WATT LOSS 3 5WATT CF LOSS 58.33%

a 7805

Figure 1: the function of a fixed regulated supply built around

Bui as in life in general, there are some disadvantages,
mainly the potential lossas (pun intended). Under ceriain
canditions, the lower voltage versions, typically the 7805 and
7808, can dissipate more power in the form of heat than they
deliver to the load. This is because the input current is always
above that of the output, as the regulator requires power io
work (see figure 1). The regulator works as a seriss oircui,
that is, all the output current flows through the reguiator from
the reservoir capacitor. Aithough this power-loss could be
reduced by lowering the input voltage, that could increase the
possibility of loss of regulation at higher currents. To overcoms
this, a much larger reservoir capacitor can be used, but this
can drastically increase the cost.

The other problem with such losses is how to gat rid of the
heat generated as the power loss is turned directly into heat by
the reguiator. The two main ways of preventing an increass in
temperature that may lead to thermal shut down are:

a) To increase the suriace area of the heatsink, that is, by using
a larger heatsink, or
b) By using a cooling fan.

In some cases the regulator’s heatsink can be bolted to the
chassis, if it is metal. All this leads o the problem that the
power supply is not completely self-contained, and requirss
either extra heatsinks or a cooling air supply. This can be a
problem when testing or setting up the piece of equipment that
the supply is installed in.

15
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Figure 2: an early
switched mode
power supply

design using an
LM3%24

+
=
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Several years ago, another approach to internal power
supplies was heralded as the answer to all problems: switched
mode regulators. This was a radical change: current was only
drawn when required to top up the output voliags. This was
achieved by switching the input on and off at very high speads,
20kHz or so, and by using pulse width modulation (or, to you
and me, medifying the size of the pulses). These pulses
delivered only the required power for the load: the main losses
were in the switching transistor or dariington, and this was only
in the switching, as they were either hard on or off and never
used in an analogue mode. Although this was outwardly an
advantage over the linear supplies, this advantage had a cost
penalty.

transformer should be chosen to provide the required output
power, plus some extra to account for the losses in the
rectifier, the switched mode regulator, etc., and to account for
ine reduced efiiciency of the transformer when driving &
rectifier and capacitor load instead of a resistor. It must also
supply several voits more than the maximum required output
voltage under maximum load.

Fer most applications, transformer voltages between 12V
and 24V will be suitable. If the maximum voltage of which the
unit is capable is required, a 30V transformer may be used, but
with caution. The dc voltage off load on the smoothing
capacitor will be up to 40V (the maximum voltags rating of the
regulater ic) with a nominal 30V rms from the transformer. If the
30V rating is an on-load rating,

and the regulation is 10

parcent, then the off load
== [ cor | WEoUT voltage could be 44V, if the
- mains voltage is higher than
[]m nominal, the de output voltage
can be still higher. Only if the
IeuT CAN BE SELOW - minimum load is guaranteed to
negTPowER canNevER I drag mt:z dc voltaga on the
outFuT d Tt smoothing capacitor down
VOLTAGE below 40V is it wise to uses a
MR L 30V transiormer.
The heatsink is at OV, so it
FAST

ol 1

DICDE

can be shared with other

[Em
+— OV

THE SOFT START AND OSCILLATOR COMPONENTS

NOT SHOWN FOR SIMPLICITY [SEE FIGURE 4)

power devices if required.
As wall as the fairly simple
circuit, the cost of the

Figure 3: a simplified block diagram of a switched mode regulator

componenis has been further

reduced by increasing the

MOUNT ON HETSINK Bl switching speed up at around
01Dy sz o o8 voour| 100kHz, which reduces the
. : L4380 - size of the filtering
. (e} components, saving both
—[ avi | ssrourmur | SPECE and money.
comm Ans na c-s p = ke t 22 | VOLTAGE Several features are built
yo= LI - ) into the L4980. As well as
) i M E S - internal current limit at around
ot o1 02 _ - 2 l 1o o T 2.5 amps, it also has over-
.LT 2 g‘;zg] & o g 2=y I]-,l“" temperature shut down at
700y T T / above 100 degress C, and soft
T~ & start, that is, the output voltage
— 7 o . rises slowly rather than just
oot il L oM appearing at full power. Allin
O AT ALY BN e PR3 NOTUSED all the L4960 is a cost-effective
FOR A VARIABLE SUSPLY, LINK R3 AND USE e o switched mode regulator ic
AZRFHESETFOR BV that overcomes many of the
. o _ S ; old disadvantagss.
Figure 4: the circuit diagram of the switched mode power module described in this project The PCB (see figure 5)
also contains a diode bridgs,

Figure 2 shows an early design of switched mode DG
supply. The circuit is quite complicated, as well as being far
more expensive than its linear equivalent. Another practical
disadvantage is that the output transistors or darlingtons, being
discrete components, are at rail potential and therefore require
an insulating set for mounting. Later switched mode regulators
have overcome both of these early disadvantages. A simplified
diagram of a switched mode regulator is shown in figure 3.

The regulator used in the project module is the 149860 (see
figure 4), which is only a little more complicated than its linear
equivalent, but can deliver around 2 amps at betwesn 5 and
30 volts with no heatsink other than the one on the PCB. The

Dito D4 and filtering capacitors Cl to C4. It also allows a
wide range of reservoir capacitors, as these come in all sizes
from tall and thin to short and dumpy. The short, durnpy ones
are the most practical, as they reduce the overall height of the
buiit PCB.

Although the powar supply was originally designed as a
fixed-voltage unit with a fine adjustment to set the exact
voltage rather than use expensive high folerance resistors for
R3 and R4, it can easily be made into a variable supply from
5V 1o 28V. To do this, replace R3 (Rx) with a link, and removing
VR1 from the PCB, replace it with wires attached to a panel-
mounted 22K linear pot (the wires should be kept as short as
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SPACINGS TO SUIT thase are a little more expensive, but they
o i do perform better. Again, the Maplin part
number is given in the parts list.

3. The cutput inductor L1 is a 150uH cail
wound on a circle of iron dust. It should
be capable of at least 3A, and normally
comes as a loess-wound companeant,
that is, the culput leads are not fixad but
just hang from the base of the inductor.
The connections should be cut to length
to go through the PCB and the enamel
removed from the portion of the wire so
that it can soldered. A good mechanical
as well as a gocd electrical joint is

| | required. A blob of glus-gun glue under
the inductor will help hold it in pesftien.
Otherwise, being a heavy componeant,
strain can be placed on the leads if care
is not taken. Again the Maplin part
number is given in the paris list.

/ A3 (x): SHORT CIRCUIT FOR 5V Several of these power supplies have
INFUTS/OUTPUTS VIA PINS i bezn built and are parforming well in all
OR 6-WAY 0 2in SOCKET 8k2 FOR 15V : i
WITH MALE PINS 125 ECR 18Y 50[':3- of equnpmen% )
: 18K FOR 24V This is a mains project. Mains can be
SELECT FORHIGHERVOLTAGES | lethal. Seek assistance somebody with
Figure 5: the component layout of the switched mode power module mains construction experience if you do
not have that experience yourseif.
NOTE: ALL COMPONENT
SZED TO SUT THE
MOLINTING HOLES 3.5men COMPORENTS LD
il .
HOLES FOR HEATSINK 25mm. LN

/ |

SIl S I&AWeal

_';' T \

< &
VIEWED FROM COMPOMENT SIDE
Figure 6: a drilling quide to the PCB supplied for this project = M IC1 14960 (Maplin UK64U)
: - P L - 150uH 3 amp (Maplin JL72P)
possible). Alihcugh many power supplies can give an autput E E DYW80 (UK63T)

down to 1.5 volis or so, it is not often that a supply is required
bslow 5 veits so this limitation should not be a problam.

A driling guide is given in figure 6. Thres constructional
poinis are important, especially to those of you unfamiliar with
switched mode:

1.D5 is a spacial fast-recovery diode and must not be
substituted by anything other than a dirsct eguivalent. The
Maplin part number is given in the parts list.

2.Tne output filter capaciiors are 220uF, 50 voli. At first glance
C10 and C11 are across sach other, indicating that one 470uF
would do. Aithough the circuit would still operats, the filtering
would not be as good as with two 220uF capacitors. These
should be high frequency typss rather than general purpose;
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Multi-purpose
One-Shot Timer

This timed switch by Tim Parker has a relay ouiput and can be adapted for use
with a variety of domestic and industrial switch sources.

f you hava a ficodlight fitted outside your houss,
how marv times have you turniad it on in the dark
just to nip down the garden and back, only to
realise hours later that you forgot to switch it off
when you returned? Or, the kids (or yourself) have
fallen asieep, leaving on the light, TV, video, hi-i or computer
(in fact, probably all of tham). On a short term basis, this might
not be much of a problem with individual piecas of equipmant,
but when you add up he power consumption of these,
together with the non -sssential use of other electrical items,
you could quite easily reach 1kW of powsr. Multiply this over a2
period of days, weeks, imonths, even yaars in some cases, and
this represents quite & substantial wasts of energy, not to
meniion an unnecessAry, yet avoidable, increase in the
glectricity bill.

The timer deseribed here could be used not only to evercome
ihese domestic situations, but also to provide energy saving
lighting in public and private access areas, where the lighting
does not need to be Isft on at all times. Common areas within
a block of flats, for example, where all the residents nead
lighting in order to find their way around the various corridors
and stairways, but enly for as long as it takes to reach their
own private residence and turn on their own lighting. Yat,

invariably these common areas remain ifiminated during all the
hours of darkness. In fact, when you look around these and
similar premises, you might notice many have sisctric lights
switched on 24 hours a day, 365 days a year. On a national
scale, this represents a colossal waste of energy.

What is needed is a timer that you can switch on and forgst
about, safe in the knowledge that it will turn itself off after a
predstermingd pericd, which can be sat by the user to suit
difierent applications. This is the intention of this project, with
the added advantage that it will trigger from rocker switches,
standard demestic light switches, pushbuttons, burglar alarm

‘accessories, and external signals from remote equipment.

Automatic lighting

Apart from the ebvious timing function, this project represants
the only interiace you need betwesn a standard passive infra
red (PIR) detector and your existing floodlight, in order to
convert it to automatic security lighting. The PIR can be
powered frem the 12V output of the timer board, Contrary to
popular belig, internal PiRs will work at close range perfectly
well outdoors, just so long as thay are well protected from the
elements {the weather, that is). The real benefit here is that you
can locate the detecior remote to the fioodlight, you are no
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Figure 1: the circuit diagram
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RELAY OUTRUT

Figure 2: the component layout

loniger restricted to lighting only the area of detection, as you
are with commercial units, which have the detector head
mounted directly undemeath the fioodlight. This is most useful
when you need o detect a person ar vehicle approaching the
front of the house, but need 1o illuminate (say) the side of the
house, where the enirance door might be, for instance.

The circuit
Figure 1 shows the complete circuit diagram for the one-shot

timer. Although the initial concept was designed for domestic
purposes, and can therefore be powered from the 240V AC
(UK) mains supply, it was thought beneficiai to expand on the
design, by making it suitable for industrial applications too.
Because of this, the low voltage side of the circuit as shown is
intended to operate from 24 volts AC or'DC, since the majority
of industrial control gear is run at this lavel However, the
design has bsen made as fiexible as possible, by allowing
componsnt changes for operation from 12 volts too. This will
be of interest to those who want to site the timer externally, but
will then need to power it from safe low voltages. This makes it
suitable for automotive applications. Details on modifications
for various operating voltages are given lats:.

The circuit is based around our ‘old faithfu!’ 555 timer ic - IC2,
operating in monostable mode. The general operation of IC2 is
such that if pin 4 (reset) is high, a low going pulse on pin 2
(trigger) will initislise the timer and set pin 2 (output) high. Pin 7
(dischargs), which is normally hetd low, goss to a high
impedance state, releasing the OV clamp on C5, which in turn
begins to charge up &t a rate set by VR1 and R5. When the
rsing voltage across C5 reaches two thirds of the supply
volitage, this is detected on pin B (thresholg) of IC2 and the 555
resets, taking pin 3 low again. At the same time, pin 7 also
goss low to discharge the voltage on C5 and holds it at OV
once more, ready for the next trigger pulse on pin 2.

Once triggered, IC2 will complete one full timing period,
irrespective of any further low going pulsas applied to pin 2.
However, the timing period can be aboried at any time by
applying a low going pulse o pin 4 (resst), which is normally
held high by R6.

Triggering inpuis
The circuit is designed to be triggered from 2 wids range of
input signals; including narmally apen switchas, normally
closed switches, open callector ransistors, negative hold-off
circuits and so on. The latter of these signals are found on
such equipment as burglar alamms, and usuzlly take the form of
either a normally closed relay contact whicn is held at OV until
the alarm is activated, or an open collector iransistor which is
kept turned on until the alarm is activated. in either case, the
result is a normally low signal, which gess high or ‘fioats’ once
the burglar alarm has besn triggered. )

All input signals to IC2 are AC couplea via C2, which allows

1

\ LID OF PLASTIC CASE
SELF-TAPPING SCREW

FOR CLARITY NOT ALL COMPONENTS ARE SHOWN

RELAY
CONTACTS

NYLON PCB SUPPORT PILLAR

Figure 3: how to secure the PCB fo the lid of the plastic enclosure
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SELF-TAPPING SCREW

ELECTRONICS TODAY INTERNATIONAL




Figure 4a: the basic configuration

Figure 4b: PIR security lighting configuration

only brief low going pulses to reach the trigger pin (2) of IC2,
no matter how long the duration of the signal on the actual
PCB input terminals. This ensures that if the triggering signal is
still active at the end of the timing period, the timer will always
resst, and cannot be re-triggered uniil the input changes state,
which means that rocker switches and domestic light switches
can be used for triggering. In this cass, the switch can bs
turned on as normal, then left in that position indefinitely, the
timer will still shut off at the end of the timing period, and can
only be started again by turning the switch off, and then back
on again,

To prevent ematic triggering, C1 is used to filter out excass
input noise-and de-bouncs the input signals when switch
contacts are used, and D1 protecis against negative pulses
aetting to IC2, which also cause ematic cperation. When a
normally open switch is usad, this connecis directly to C2 and
pulls the left hand side of this capacitor to OV when the
contacts close. If a normally closed switch is used, this shoris
out the base drive current for Q1 (obigined via R4) to 0V,
thereby keeping the transistor turned off. When the switch

opens, B4 provides base current to turn on Q1, the collector of
which then pulis C2 low, and so triggering the timer.

Timing
The monostable mede timing period for the 555 is given from
the formula; :

t=11RC

where 't is the resulting time period gained from the formula,
'R’ is the value of the timing resistor - in cur cass this is the
valug of R5 plus the setting of VR1, and ‘C’ is the valus of the
timing capacitor, here C5. The values of all thres of thess
compenents can be maodified to achieve timing pericds best
suited to your own application.

The 555 timer IC boasts accurate tims perinds from
microseconds to hours, but not without changing the
component values, mind you. On a personal note, | have, over
the years, experienced strange phenomena with 555 timers;
there are so many types available, from so many different
rmanufacturers, that | have yet io find two devices whieh

Figure 4c: remote negative triggering
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Figure de: resetiing from remote equipment
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actually produce the same timing pericds using the same
component values, which has left me with little faith in the
above formula, so don't be surprised if the timing pericd you
end up with is nothing like, or anywhere near the value gainad
from the formula! :

timer has been tested under regular trigaering condiiions in an
industrial environment, with quite satisfactory resulis.

Construction
When building up the PCB, always kesp in mind the fact that

this is a mains powered project, with virtudlly everything

Relay driver :

When timing is initiated, pin 3 of IC2 goes high, this lights
LED1 via R8 to provide a 'live output’ indicator when tha relay
is energised, and Q2 is turned on via R9. Q2 is a standard
open collector fransistor switch, used to energise the relay -
RLA1. Because the circuit is operating at 24 volis, zenar diode
ZD2 is connected in series with the relay to drop the voltage
across the relay to around 12 volts. This enables consinuciors
to use the more readily available 12V DC relays, which they are
more likely to have at hand. Industrial workshops are more
likely to camry stocks of 24V relays. If one of these is Used
instead, then ZD2 should be replaced on the PCB with a wire
link to aliow the full 24 volis across RLAT. Diode D7 protecis
against back emf produced by the relay coil when it de-
energises.

Power supply

The 24V AC from the transformer - T1 is fed to a bridge
rectifier made up of D2 to D5, and the rough BC is smoothed
by C3. IC1 regulates the overall stpply to 24V DC, and this is
made available via screw terminals mounted on the PCB.
Actually, there Is about 23.4V DC available once it's passed
through D8. This diode has been included to prevent external
devices feeding voltage back onto the supply line of the timer
board. The regulated 24V from IC1'is also passed, via D8 and
R7, 1o ZD1, which drops the voltage to 12V/'DC, and is used'io
power the timer circuit. This supply is also passed to a PCB
terminal for powering low current external devices, such as a
couple of passive infra red detectors, for instance. But don't
draw much more than about 100mA from this lins, ciherwise
things will start-geiting & bit too hoil

The 555 timer is notoriously poor at rejecting noise cn its
supply rails, which can, and has been known to cause it to
trigger for no apparent reason. To minimize this happening, 11
Is:incorporated into the12V supply rall, with plenty of supply
decoupling via C9, G10, C12 and C13. Indeed, the prototype

mounted on one PCB. Therefore, the mains voltage will appear
at various points, and the utmost care and attention must be
taken during the construction process fo ensure all the
components are firmly in place, and that all solder joints are
clean and solid. If you have any doubts about building mains
powered projects then ask a compatent person to assist you.
Follow the PCB layout of figure 2, soldering componentsin a
low-to-high profile order. Take care with polarised components -
diodes, transistors, electrolytic capacitors etc. Don't overiopk the
two wire links, one above IC1, the other close to D7. Mount R7,
ZD1 and L1 proud of the board by 5mm, this will allow a better
alr fiow around them, since thess are the most likely
components to.get wamm under load. To fit IC1 comectly, first
bolt it loosely ta the heatsink; then insert all five pins into the
board ai the same time (two on the heatsink; three on IC1).
Solder the heatsink first, ensuring it is level and fiush to the
board, then solder IC1. Finally, tighten the nut and bolt to secure
You must ensure the relay, transformer, fuseholder and mains
input terminals are completely fiush to the PCB. Gnce the fuss is
installed, a protective cover MUST be fitted 1o prevent access o
tha live parts. When mounting the transformer, solder two
diagonal pins first, applying firn pressure to keep the whole
body evenly in contact with the PCB; the remaining pins can
then be soldered.

The potentiometer - VR1 --and warning indicator - LED1 - are
shown soldered to the edge of the board. If you prefer, either or
both of thesa can be mounted ofi-board and connecied via
twisted pairs of 7/0.2 wires. If only a fixed time perod will ever
be used, then VR1 can be removed from the PCB and a fixed
value resistor soldered in it's place across tha two outer PCB
holes where VR1 once was.

This is a maing project. If you do not have suitable mains
construction axperiance, sesk the assistance of a construcior
who has that experience.

" L e—
2 K

E
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THES ARRANGEMENT 1S

NEGATIVE M D-O5F
{| TS PONT s NoRUALLY
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_ ] WYEN THE BEMGTE

8l coswEnTs
ACTIVATED

HELAY
CONTACTS

Figure 4d: remote positive triggering

USED ON BURGL AR ALAFMS FOA THE
8£UL HOLD OFF (3HO) CIRCIST

Insulated enclosure
Fer safsty reasons the finished PCB MUST be
housad securely inside a suitable, insulated
enclosure. The prototype was housed in a plastic
case measuring approximataly 160 x 100mm),
with a depth of around 55mm. To make fixing the
PCB easler, it can ba meunted on the insida of
tha case lid, as sHown in figure 3, rather than

" having to struggle with it at the bottom of the
case. This method enables you to hold the nylon
pillars with pliers, preventing them spinning whils
tightening up the self-tapping screws. This would |
be almost impossible if the PGB were to be
mounted inside the case, since you wouldn't
have access 10 the body of the pillars to hold
them siill, so nuts, bolts and clearance pillars
would have to be used. The method shown in
figure 3 is by far the easlast, Also, ifthe cassisto
be mounted on a wall, this allows full access to
the whole back of the casa, without being
hindered by the PCB.

COMMOHNLY
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Testing

Once the PCB Is fitted to the lid of the enclosure it can be
tested. DO NOT cany cut any festing until the PCB is filled as
mentioned, and when you are festing it, kesp your hands well
clear of &l the mains wiring and the five parts of the board. Even
though it should be difficult to touch any live parts, this doesn't
mean you can't. Be wamed!

Insert a short wire link across the N/C and OV trigger input
terminals (near the LED). If you are nat intending o use nomally
closed or negative hold-off triggering, this link should remain in
place after testing Is complete, otherwise it will disable the N/O
inputtco. For the time being don't connect anything to the relay
contact termminals. Sat VR1 fully anti-clockwise (minimum delay)
and apply 240V AC to the mains input terminals. When first
powered, the board may initiate the timing period - the relay
clicks'in and the LED lights up. If so, wait a short while and it
should reset. If it doasn't reseat within 5 seconds, short together
the two reset terminals, the relay should drop out and the LED
go off. But, if they come back on again when you remove ihe
resst signal, then you've got something wrong, so switch off
immediately and check the board for faults.

With the timer in its resst state; briefly short togetier the N/O and
0V trigger inputs. The timer should run for about 1 second or so,
and then ressl. Adjust VR1 and repest the above step to check
that different time perods are obtained. With the values shown,
the'maximum delay should be around 2 minutes (according to
the formuta).

Connections

‘You will notice that all terminations that could potentially have
mgains voltages connecied to them - incliiding the relay contact
terminals - are kept well away from the low voltage and input
terminals. When you attach your input devices make surs you
follow this convention, by not allowing the low voltage wiring
anywhere near, or 1o even cross over the mains wiring. Figure 4a
shows the basic configuration for connecting the timerto a
fioodlight or other mains appliance, using pushbuttons for
triggering. When the START button is pressed the relay energises
and the timing begins, Pressing the RESET button dunng the
timing pernod overides and resets the timer.

Security lighting

By the addition of a standard, low voltage passive infra red (PIR)
detector, the type used on domestic burglar alarms, the one-shot
timer. can be used to convert your existing ficodlight into security
fighting, whereby the light is triggered by the detection of a
moving heat source - people, animals, vehicles ete. Figure 4b
shows how this can be achieved. The PIR detecior can be wired
with standard four-core 7/0.2:alanm cable. Although four
connections are shown, only three of them are actually required,
as the OV could be taken from sither the AUX power cutput or
the triggering input connector.

For lighting purpasas the tampsar switch wouldn't normally bs
used, and can be ignored, but if you want to make use of it, then
connect it in senes with the alarm relay output. In this way (for
what it's worthl), if any attempt is made to remove the cover of
the PIR detector, this would trigger the one-shot timer in the
sames way as normal detection.

When using standard PIRs outdoors, ensure they are protected
agauxstcﬁractsumghl&xmssﬂns! drivina rain ic. lt's alsoa
good idea to drill a small hole in both the top and bottom of the
detector to allow any water to flow out. A hole is required in the

top to let air in, otherwise you might as well not bother with either.

Take my word for it.

VOLTAGE | MODIFICATIONS REQUIRED AND FURTHER NOTES

REMOVETI

REMOVE 2Dt

REPLACE F7 WiTH WiRE LiNg

REPLACE ZD2 WITH A WIRELINK (NOT 2D1)

REPLACE ICY WITH 7812 - 12V REGULATDOR

ENSURE RLAT IS 12V (NOT 24V »

CONNECT THE SUPPLY EfTHER WAY ROUND TO A" AND '8

NOTES: BOTH THE 12V AND 24V AUX POWER OUT TERMINALS
WILL NOW HAVE ABOUT 11.4V AVAILABLE

12V AC
TO

1SVAC

=P AN de D -

REMOVE T1

REMOVE ZD1

REPLACE H7 WiTH WIRE LINK
VDo REPLACE ZD2 WITH A WIRELINK (NOT ZD4)

REPLACE IC1 WiTH WIRE LINK ACROS THE TWO OUTER PCB HOLES
ENSURE RLA1 IS 12V (NOT 24V)

CONNECT THE SUPPLY EITHER WAY ROUND TO 'A' AND '8

NOTES: BOTH THE 12V AND 24V AUX POWER OUT TEAMINALS
WILL NOW HAVE ABOUT 10.8V AVAILABLE

15V BC

S AN e G R -

1 BEMOVET1

2svsc | 2 CONNECT THESUPPLY EITHER WAY ROUND TO'A' AND

NOTES: ALL CONDITIONS REMAIN THE SAME AS PRESENTED IN THE
ARTICLE SEE TEXT ABOUT ZD2

Table 1: modifications required tb operate the timer from different
supply voliages

Positive and negative hold-off

The one-shot timer can be triggered from other pleces of
remole equipmant, so long as there is a suitable signal
available from that equipment, either in the form of a sst of
relay contacts or the collector of a transistor. A common
requirement of the timer might be to incorporate it with an
existing burglar alarm. Figures 4c and 4d jllustrate how to
connect two of the most common forms of outputs from
these. Positive hold-off is perhaps less common than negative
hold-off. Nevertheless, figure 4¢c shows how to make use of a
signal which is normally high, but goes low when the alarm is
activated. Figure 4d, on the other hand, shows how to make
use of negative hold-off cutputs. On burglar alarm panels, this
will probably be marked as 'BHO', which is an abbreviation of
‘Bell Hold Off". In either case, this signal could be active high
(nepative heold-off) or active low (positive hold-off), and it's
usudlly a case of trial and emror to find which connection works
the best.

Remote resetting

As with the triggering signals, the one-shot timer canaiso be
reset by-an active low signal from remote equipment, and
figure 4e demonstirates how to achisve this. In all casss, the
reset input to the timer board takes priority over the trigger
inputs, If the resel input is heid low, the timer cannot be
triggered by any number of pulses to the trigger terminals: This
provides an override or lockout facility, allowing the timer to be
disabled by the user. A word of warning; no matter what
purposa the one-shot timer is used for, DO NOT rely on the
reset input to disable the switched mains ouiput. ALWAYS furn
off tha mains supply complelely when working on the live or
switched'live components of the timer.

Modifications

As mentioned earlier, the one-shot timer can be modsf ed to
operate from various voltages other than the standard 240V
prasented. Close to the transformer output terminals are two
points marked ‘A’ and ‘B, which are also marked next to a
couple of pads on the underside of the FCB. These two poinis
are actually the input connections to the bridge rectifier from
the low voltage side of the transformer, where other low
voltages can be applied after first removing the transformer.
Table 1 gives details of the modification required for these
options.
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Resistors
| 1 | (All 0.25W unless otherwise stated)
R, 2 470k
=9 | R3,9 4K7
= R4, 5,6 10k
a,. | R7 470R/0.5W or 1.0W
R | R8 1k
i = | VRt 1MO0 PCB mounting potentiometer
I.:- |
‘m F Capacitors
| = | c1,24,6,7 11,12,13
| 100nF/50V ceramic or polyester
i ) 1 C3 1000uF/35V radial electro
o | C5,8,9,10 100uF/35V radial electro
: = |
@ | Semiconductors
= | D1 1N4148
'@ | Dp2-D8 1N4002
I | Ic1 7824 +24V regulator
O | c2 NESS5 timer
=3 :F LEDT 5mm red LED
Q1,2 BC547B NPN transistor
ZD1,2 BZX85C12 12V/1.3W Zener diode
g Miscellaneous
4 r L1 100uH axial inductor
| RLA1 12V/400R SPST relay with
: | 240V/5A contacts
: a | T 0-12-0-12/6VA PCB mounting
: | transformer
2 | F1 20mm/500mA fuse
I | Fuseholder 20mm PCB mounting fuseholder
I | Cover Plastic cover to suit above

Heatsink PCB mounting TO220 heatsink for IC1

Terminal 2-way 5mm PCB terminal

Terminals 3-way 5Smm PCB terminals

Terminal 3-way 10mm PCB terminal

Switches Single pole normally opén momentary
switches

Wire 7/0.2 connecting wire for switches
Case 160 x 100 x 55mm plastic enclosure
Pillars Locking nylon PCB support pillars
Screws Self tapping screws for above

PCB “DTE One Shot" PCB (see below)

A complete kit of parts which includes the case, PCB,
switches and everything else listed above is available from
the author by mall order only from: i
DTE Microsystems, 112 Shobnall Road, Burton-on-Trent,
Staffs DE14 2BB, UK Tel 01283 542229

The price for the complete kit of paris is £24.50

The PCB is also available separately at £8.50. (it is included
in the kit).

Please add postage & packing to the total order value (per
order): £2.00 for the UK, £ 5.50 elsewhere.

Please make Cheques/Postal Orders payable to ‘DTE
Micorsystems'. If ordering from overseas, payment must be
in Pounds Sterling (£) and cheques must be drawn on a
British bank. Goods will normally be dispatched within five
working days from receipt of order (subject to availability
and cheque clearance), but please allow up to 28 days for
delivery.

NEWS FROM THE NEXUS
PHOTOSTAT SERVICE.

] The Nexus Photocopying Service can
N E X U S provide you with all those interesting
features and valuable projects that
have been published in your favourite
magazine. The new costs of cur pholocopying service are as
follows:-
First article: £2.75 inc of VAT. Please nole that projecis
published over several issues must be ordered as a series of -
individual articles, each for £2.00.
A £2 75 search fee is required if full information is not supplied.
Please note delivery could be up to 28 working days.

r-————-———-------_———_

Please supply photo-copies of the following articles from

(Compleis in BLOCK CAPITALS)

Mot Year Page {if known)
Manth Year Poge [if knawn)
TIME : .

Month Year Poga [if known)
TITLE

lenclose a d\aque/pmm! order mde out fo ﬂexus Special Inerasts io the
value of:

£ v PEP£1.00 (UK only) 20% Crverseas
Totol remitiance £
Name:
Address:
Post Code:

Send the compleied form and remitiance fo:
Photocopy Service, Nexus Special Inferests, Nexus House, Boundary Way,
Hamel Hempsiead, Harifordshire. HP2 75T

CONTROL & f |
ROBOTI CSin

BASIC Stamps-
reprogrammazhle stamp sizéd computers

Easy 1o uze BASIC language

@ 8 or 16 Input/Output lines sach 20mA capahility

@ 80 or 500 Program lines

@ Re-programmable thousands of times from PC

or Mac @ 5-12vDC Supply. Stamps from £25.00 each.
Development Kits including programming software,
Stamp, Cable, Project Board and 25+ Application
notes from £79.00.

MUSCLE WIRES
Wires that contract approx 5% when heated f§
{eg 250mA current) -120 page Project book

and 1 one metre lengths of wire. £40.00

STAMP BUG »
Aulonomous roving insect using the BASIC Stamp
as its “brain”. Approx 300mm overall Ien_grh_

KITS FROM £29.00 4'_1 ey

il LA
KT’ o~
H
LYNX ARM

5 Axis robat arm kit; approx size 300mm.
Contral from any serial comms port or Stamp.
Includes software to run from PC. KITS FROM £85.00
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Copy date for Issue 4
is the 19th February 1998

Cybu
ﬂ?s RobgoOr@a"“f’m ;

CYBUG is a new type of educational kit. It §2
combines elements of elecwonics, robotics, .
ics, and biology in a unique form gi
CYBUG behaves as a liviug organism -
a quick adjustment of its potentiometer ca

it to behave aggressively like a predm or
timid and slow moving like a herbivore. [
CYBUG has the ability to seek out it's own 853
foodsmmmdumg;unselt‘.

* TECHNOLOGY essucmom mbu
_) 40 Wellingion Road, Orpington, Kent BRS 4AQ

ATMEL AVR PROGRAMMING WITH
FOREST ELECTRENICS

The ATMEL AVR microcontroller offers 32 working
registers, 512 bytes of internal static RAM, from 15 to32
10 lines and the capability for up to 64K of external
RAM. All devices are programmed, using flash EEPROM,
either in circuit, or in the programmer - no expensive UV
erasable devices need be bought for development !

The AVR programmer from Forest programs all current
dual in line AVR micro-controllers in a single multi-width
ZIF socket. It operates on a standard PC serial port using
Windows 3.1, 95, or NT. The programmer may be
powered by battery supply, or a standard battery
eliminator. It is supplied with the ATMEL Windows
assembly and simulator packages and AVR data sheets
in magnetic form.
Programmer : Kit £40.00, Pre-Built £50.00,

Add £3.00 for P&P/Handling

AVR Devices: (Please ring for prices)
AT9081200, 1K Flash, 64 Byte EEPROM
AT80S2313 2K Flash, 128 Byte EEPROM, 128 Byte RAM
AT90S4144 4K Flash, 256 Byte EEPROM, 256 Byte RAM
AT90S8515 8K Flash, 512 Byte EEPROM, 512 Byte RAM

_E Forest Electronic Developments
10 Holmhurst Avenue, Christchurch,
Dorset, BH23 5PQ. m

httpiwww lakewood win-uk net/ied htm

7% Courses to suit beginners

and those wishing to update

their knowledge and practical skills
£° Courses are delivered

as self-contained kits
“= No travelling or college attendance
% Learning is at your own pace
I Courses may have
BTEC Certification and Tutoring

For information contact:

NCT Enterprises

Barnfield Technology Centre

Enterprise Way, Luton LU3 4BU

Telephone 0°582 569757 * Fax 01582 492928

Telephone for details - (01689) 876880 VISA | 01425-270191 (Voice/Fax)
Or visit our web site - http//www.technologyindex.com J
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ETl can supply printed circuit boards for most of our current projects - DC Motors: The 4046 Circuit E/B97/4 £5.08
sea the list below for boards avallable. For recent boards not listed, DC Motors: The Crystal Driva Gircuit E/BO7/5 £5.09
chsck the constructional article for an alternative supplier. _ NE Motors :

Please use this order form or a copy of it. Check that all relevant Al i Dontds D gu0
information is filled in, including the Unit Ordar Code, and that you have : 1
signed the form if sending a cradit card number. Overseas customers
please add postage apptopriate to the number of units you are ordering.
Make chequeHPWuwney orders, in Zmrﬁng only, payable to Nexus
Special Interest Limited. Please allow 28 days for delivery, Access/Visa
orders may be made on 01442 66551 (ask for Readers Servim}

Only boards listed here are available from our PCB S
issues of magazines, copy articles or binders, please
panel [page 74) or contact Readers Services (saa bal

le sided) E797/1 £13.32
- ET9ne £564

E787/3
S £5.09
< ii £7.90
R £11.85
.5_ £1580
] £19.75
PSRN : - £2370
% rure.!.htiﬂsaai'fz? B, 2732 278+, 27128,
25 preial clusos spofed Whshar B esaction or 6 2

C | cenh-a Desk-‘l‘up Unit
Conlml Centre Maln Section

ETt lssue 13 1997 |
"E; 4-Go Rockst Launcher - main board ELQ97A £5.64

| Co Rocket Launcher - relay board _ g E/1307/2 _ gefB%2 )
. Mighty Midget e

| Please supply:
Quantrly: Project Unit Order:Code Price : Total price

Total Harmonic Distortion Meter

Alphanumearic Morse Touchkey

RS

Prices are inclusive of post and packing in the UK. Overseas Post and
Packing (if applicable): Add £1 per unit

ETl Issue 101997

-

The 10 Tester
Fake Flasher /108712 F.
DC Motors (Part 2) W Er097/3 6.7 f
Valve Tester - Main Boa: ” E/1007/4 - * :
Valve Tester - Socket Baard. ' E/1097/5 £6.00 - !
Valve Tester - Heater Regulator E/1097/6 £5.00  Address |
All threa Valve Tester boards E/1097/4/5/6  £30.30 ’ -
(D= to price bresks therp iz @ small ciscount on this ft=m.) - ]
The IQ Tester (previously E/897/2 E/1097/7 £5.64 ? - s
1 i
ET1 Issue 8 1897 | 1enclose payment of € ......co.ovvversssvensennns (Chieque/PO/money order in £ :
Eprom Emulator E/897/1 £16.49 | Sterling only) to: ~ |
The Pawer Supply E/897/2 £5,00 1 PCB Senvice, READERS SERVICES DEPARTMENT, Nexus Specal Interests Lid., |
Electronic Door Chimes E£/997/3 £5.00 1 Nexus Houss, Boundary Way, Hemal Hempstea !, Herts HP2 7ST UK !
Digital Power Supply E/997/4 £10.11 : - -
A
ETlissus 8 1997 ; ' i
The Brake Light Tester E/897H £5.09 | Signature: ...... L
DG Motors (3 expetimental boards) - !
DC Motors: The first Control Unit E/B97/3 '£5.00 : Card expiry date: ...........c.cccoveiveeieninns :
L T T T LT T T ———— 1 e e e e e e e |
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Classified

Send your requirements to:

Kelly Helsey
01442 266551

ETI Classiiied Department, Nexus, Nexus House,

Boundary Way, Hemel Hempstead, HP2 7ST

Lineage: B5p par word (+VAT) (mininfum 20 words)

Semi display: (minimum 3cms)

£12.50 + VAT per single column centimetra

Ring for information on series bookings/discounts.

All advertisements in this section must be pre-paid.
Advertisements are acceplad subject to the terms and conditions
printed on the adverisement rate card (available on reguest).

VARIABLE VOLTAGE
TRANSEORMERS

INFUT 220240V AC 5060
OUTPUTH-EE%\'

BANEL MOUNTING
i3IS em B S (ST acVAT)
1WA S a=p o RIS .08 (35T

£5.00 (£47 00 s VAT)

9.0 (E25 i AT}

850 (£35 55 inc WAT)

650 nﬂl““ﬁﬂ; VATY
VAT

Price

ULTAA VIOLET BLACK LIGHT BLUE
FLUDRESCENT TUBES
2% 30 w== £1L00 [caE=rs oody) [EYEAS e VAT)
28 20 Exa 05 00 (calers o) (£1322 e VAT)
1 EmstfAN) = Tip oy EEED = VAT
e Bwal 195 » S0 plo fES28 e VAT)
Hn 4 == £300 - S0p pdo (ES24rc VAT)

230V AC BALLAST SIT
Forsur fin, Sn o Nt SG - D18
pda 3 75 inc VAT)

secing eacurfy rarkigy, shech
Sgtdng & Cremmacal scgiicatons.
S UV TLEE gwplstly
fox Gt & Y Sewte grikatrs A
Pissse Wimpfono
Fead T arp £1555
P § =g 5455

YOuT enereh. i
2 MVOC 1T IR e S p P T

Ml gesgres © te usac noreged FRCES NALLEPIFA VAT

400 WATT BLACK LIGHT BLUE UV LAMP
GES Marcery Vagoor ey sofibie b use
wn 3 400 PF. Bolaat
E3555 PSLPAP A WD

12V D.C. BILGE PUMPS

Desigad

TE orant. Ag-atatls wooed ES0.00 « £5 00 pls
(238 e VAT

Lrse st refemwr EAR0 - C307 pdo (3173 s VAT)

SAEfx futwr deall woudop Hrlgd ad w

A Srnhs Wi

oro

EXVA ISOLATION TRANSFORMER
As fiew Ex-egimend fully shiouded Les Noiss
Soppreszion, Ulrs isciston Trrsionmer wilh t&mnal
oovErs g Knock-cut cable erfrss Primacy 125240
Secondacy TPOTE0V SO50 He. 005 oF Cagssiancs.
Sr=1 97 x W12 s H16om Wagie 42 M. PRICE
£120.00 VAT .
=FrEees CErags o Span

24V DC SIEMENS CONTACTOR
Tyee ITHSE2 08 2 3 NO end 2 x NC 230V AC 104
corzas Serow or D Pl g, S HI1Z a W iS5 x
075 B Mew Pracs £7.63 incl, PAP and VAL

240Y AC WESTOOL SOLENIDDS
TT2Med 1 B2 1 MAx s=oke 198 in: Baen mocriing 120,
st She ool Sporcy. TT6 Mod | At P Mazsiss 18
n Frot mowEng Wan Front mooning 12 i 3ooks
151 pult 20orex Prics i pllo & VAT TT2 5588, TT6
331 SERES 400 5754

AXIAL CODLENG FAN
EIN AL 120 s x 3w 3 Bade 10 wet Low
e . Proe 57 29000 PEP and VAT, O yoitages
25 shtes SyadaNle fom shock. Pcse tsihone o
ey

INSTRUKENT CASE
Erard rew Merd by bhof 131 @ HIE 1 150 doep
F?wumwwwbmfm;d
comporecis. Grey fresh comgists wity casa fest
PRICE S1E45INEL PAP AVAT 2 o8 E22. 30 Inclishve

OiE CAST ALULBIUM BOX

W il POB guides Inismal sizs 2553 165 x
;:-f"—E: Pt iciplp AVAL. 2501750

230V AC SYNCHRONOUS GEARED BOTORS
Brand nzw Ovoid Gearbox Crourst type motors
H 55mm x W E5mm x- 0 35mm dmm s shal x
10mm jong & APUL 208 cw P2 53 b pAo & VAT
20 FPM 28 ow Doptn £0rmm E11.15 i pdp A VAT,

SOLID STATE &4T UNIT
T—&?W#C.Gm_mlm Peoduceyg O
g Bunn 10 2oc tmee. Fasly modded for Z0eas 30
£ i corfrars. Desired B bolie nfion, Do d
=25 B Bt of physics a0 ssciones, &7 seging
PEon of 200 has 4 Prics s can
E8.50 « £2.40 pdip (T1251 Inc VAT) KNS

EPROM ERASURE KiT
Soit yor own EFAROM ERASURE S = b=dion of o=
Fxd sma-puR Edpes ks mssrchdss 180
3 w2t 2537 Anoot Tibe Babeet o 'pay of Bpn lease
facn TOGERy, ool swich, sahly oroeeath @
et £15.00 « £2.00 pip (T19 55 e VAT]

WASHING MACHINE WATER PUMP
Bead riow Z40V AL Bnoooess Cantsssdibora sy
of prposss. it Von ootV n 32 Prce ool pdnd

VAT Et120sach or 2 for £2050 noiutive

TEL 0181-595 1560

(=
sy Fridry

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHIS\K;‘CS( aLOgggON W4 588
ACCOUNT CUSTOMERS MIN, ORDER £10

e
Farbisg Soece

For Sale: Cossor 1035 doubie
beam valved Oscilloscope in
working order. Offers. 0181-348-
7432,

PRINTED CIRCUIT BOARDS

PRINTED CIRCUIT BOARDS
DESJGNEB 6 &tAHUFAC?UHEB

Low-Cost ADSP-2104 DSP
Kits: £75 inc. RCM, Fiat 2, 110
Henley Road, Caversham, RG4
8DH. Tel: 0118 947 1424, Email:
leon @ |fheller.demon.co.uk.

QUARTZ CRYSTALS

QUARTZ CRYSTALS 100 KH2 -
100 MHZ at low cost. Full list
available and technical advice.
Electronic Design Associates.
Tel: 0181-321-0545. Fax: 0181-
391-5258.

To Advertise in the next months issue of ETI
call Kelly Helsey

01442 266551
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Sales@kanda-systems.com Contact SWiFT DESIGNS LD
i Email:
KA N D A Designs @ SwiftDesigns.co.uk
. Phone:
01438 310133 — 01438 821811
www.kanda-systems.com _Web:
L ; % k www.swiftdesigns.co.uk ‘
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FOR ONLY £7.50 ENAMELLED COPPER WIRE
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iz 2 raad nsefetios dractly i megabs AL veb e o 230 PLATED COPPER WIRE
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14 N Factars

ldqhu: 01444} 351585

BASIC COMPILER for PICS

The answer to your prayers!

Iznguags - uss simpls

I:-ul pcms rful Basic commands and then

compile o hex code to program 2

standsrd 18, 28 or 40 pin PIC chip.
The MEL PicBasic Compiler

from Pineapple Presentations

Tel (0115J 903 1851 for details

=8.00-7 days)

hitp:/fwww.melabs com/mel/pbe.htm

TRANSFORMERS

V\/ [ Variable Voltage
Technology Ltd

TRANSFORMERS

For valve and transistor circuits
HT Filament chokes high & low voitage)
Standard and custom design
large and small quantities
Unit 24E, Samuel Whites Estate, Msdina
FAopad, Cowes, Isi= of Wight PO31 7LP
Tel 01983 280592 Fax (11853 2680593

SOLDER EUREKA WIRE
NICKEL CHROME WIRE
BRASS WIRE LI TZ WIRE
BIFILAR WIRE MANGANIN
WIRE TEFZEL WIRE NICKEL
SAE BRINGS LIST 18 RAVEN
RD LONDON E18 1HW

FAX 0181 559 1114

ELECTRONIC PLANS, Iaser
designs, solar and wind
generators, high voltage teslas,
survelliance desvices, pyrotechnics
and com-puter graphics tablet. 150
projecis. For catalogue, SAE to
Plancentrs Publications, Unit 7,
Old Whari Industrial Estate,

Dymock Reoad. Ledbury,
Herefordshire. HRB 2HS.

VALVES

vintage, midtzry, add-:\ =
Fastsanvice. Send SAE o st
VALVES WANTED FOR CASH

28 Banks Avenue, Golcar, Huddersflsld,

West Yorks HOT 4LZ |
= =

Tei- DI484 653550
Fax- 01454 B35653
Email: wiisonvalves Csurfink couk
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ractically Speaking

BY TERRY BALBIRNIE

In this issue we shall look at how a number of resistors or capacitors can be
combined to give the value you need

=

Figure 1: from left to right: capacitors in parallel; resistors in series;

resistors in parallel

i is easy 1o connect two or more resistors in saries to

obtain a value you can’t buy “off the shelf’. The

individual values are simply added togsthar. This

technique is also handy for making up a near-cormrect

value using odd resistors that happen to be lying
around, possibly for an experimental design. Whatever the
tolerance of the individual resistors, the combined result will be
the same. For example, if you nesded a resistor having a value
of 850 ohms with a tolerance of 1 percent, you could make it
up by connecting a 620 ohm 1 percent unit in series with a 30
ohm 1 percent one.

Capacitors in paraliel

To obtain a similar result for capacitors, you would connect
them in parallel rather than in series. Imagine two capacitors
connected in parallel, one having a value of 220nF and the
other 330nF. The result is one of a single capacitor having a
value of 550nF. As with resistors, the tolerance of the
combination will be the same as that of the individual
capacitors.

Capacitors have a certain voltage rating. This may be
marked on the body or obtained from the supplier's data. In
amateur circuits, it is usually the electrolytic capacitors and
tantalum bead types that need special care to make surs this
rating is not exceeded. Most other types of capacitor have a
voitage rating higher than the output voltage of the power

supply that is likely to be used. Suppose a 2207F capacitor
is found in the junk box but it has a rating of only 8V. If this
is used in a circuit where 10V will exist across it, the rgsu!t
cauld be an explosion of the case either now or somstime
in the future. Where capacitors are combined in paralis), it
is important to remember that the voltage rating of the pair
will only be that of the lower one.

Example o ¥

Capacitor A has a value of 1000uF and a voltage rating of
10V. Capacitor B has a value of 470uF and a voltage rating
of 16V. If these capacitors were connected in parallel, the
combined result would be cne of a single capacitor having
a value of 1470uUF. The voltage rating would be that of the
lower one - that is, 10V.

Resistors in parallel

If resistors are connected in parallel, the result will be that
of a single resistor having a value less than either one. This
is worked out as follows: if R is the combinad resuit and
R1 and R2 are the individual values, then:

1/R=1/R1 +1/R2
Suppese R1 = 220 ohms and R2 = 330 chms

Calculate 1 divided by R1: 0.0045
Calculate 1 divided by B2: 0.0030
Add the results togethen 0.0075
Calculats 1 divided by this: 133 ohms

This method may be extended to any number of resistors,
These who are used to the “1/x" and memory keys on their
calculator will be able to do this vary quickly.

Quick method

There is another way which may be easier to remember.
Although it is applicable to two resistors only, for most
purposes this will be sufficient. To find the combined rasuit of
two resistors connected in parallel, divide their product by their
sum. The sum means adding them together, the product
means multiplying them. The sum is then 550 and the product
72600. The result is 72600 divided by 550 giving 132 chms.
Due to slight approximations in working out the decimals in the
first method, the result is not precisely the sams. Howeaver, for
all practical purposes, it is near enough.

There is a particular case which is very ussful. If two
resistors of equal value are connected parallel, the effect is that -
of a single resistor having half the resistance. For example, two
500 ohm resistors connected parallel, give the effect of a single
250 unit.

Capacitors connected in series follow the same formula as
that for resistors in parallel. However, this is very rarsly used
outside industry.
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ME!" “NO! You'll kill him." “lwannnngo!l™
“Go and play with your ray gun!”
“WANNCYBERPET!" “MUMMYstop her!
She’s eating him!" The cyberpet belongs to
the eldest, who shows no signs of
iraumatic bereavement when it “dies”, but
just holds it above her head (out of reach
of 3rd and 4th) and re-staris it with another
cyber-biscuit. Three of her mother's friends
look after cybsrpets for their ofispring while
the little dears are at school. Someone
should stock up with 20-kilo sacks of
batteries ("Chummie batteries for happy
gadgets"), start a cyber-kennel and rake in
ihe cash from grateful parenis.

If only the dear litlle gids would play with
their dollies, you must be thinking. Think
again. The chap in the red overcoat has
brought the 3rd and 4th two lovely, golden-
haired, identical dollies. Under-fives reckon
that whatever is nearest to them is theirs,
which means that bed-times for dolly
resembles the Little-Sinking=in-the-Marsh
Blacksmiths' Guild Annual Reseniment Tug
o'War Match (best of three). But once
&gain, technology has the answer - out
comes the ray gun. lts rightlful owner, 3rd,
with a manic gleam in her eye, points it at
4th and pulls the trigger.

BLAMBLAMBLAM!!

ay gun, too. "Why did
7" | ask her mother,
pective cushions. “She
n the shop,” mimes
at was why they svacuaisd
e last week.
of course, has been campaigning

Jor an Action Man, and is now the proud

posssssor of Man with a Badio
Microphone: you speak into a little voice
recorder, pull the right lever, and Action
Man in the next room starts barking orders
at your betters. Boy Power! At least, it was
until eldsst got her hands on it. Think
about it: a fully armed maring, chiding like
an elder sister. She can cackle like a
keokaburra-bird, and Action Man is small
enough to follow us under the sofa.

We can't blame the kids for everything.
It was Father who put the Spice Girls on
the CD player, Uncle who lost his mobile
phone in the wrapping paper (uproari),
Mum-in-law trying out her new
programmabie alarm clock with extra-loud
alarm, Mother who put Gladiators on the
telly (family favourite) and the turkey who
set off the smokes alarm.

“Who buys all this noisy stuff for
children?” asked Aunty. It's a mystery of
nature that the chief culprits are the
parents. Mother sesms to be having a go

on the cyberpet, and father is in a vigorous

debate with a colleagus about batieries.
“Did your mum gver give you anything
noisy?” | asked Mr. Armstrong. “We didn't
even have a telly”, hesaid, not looking up
from 2nd’s computer game. Perhaps that's
why he buiit a crystal set when he was
gight, and these cyberkids will probably
grow up to be Woodworker subscribers.
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¥ Programmer Interface Software for Windows™

e

f ga .in a FLASH
moduletand ;K51 2K b

n,b ogra}n the 8051
out removing the

A Keil 8051 C compiler, Assembler,
Simulator (2K code), Windows™ [DE

A £99,00 Order Code; PK51-2K

89S Socket Stealer
Module

Simply plug this into your existing 8051 or AVR™
socket for INSTANT In Syslem ngrammmg
NO Targel
System
redesign
required.

TECHNOLDGIES

,nlmller family i 1 At e (ha

1] ‘,_P]arallel Programming
" modein ZIF socket :

J Supporls In-System Progra g
wvia ribbonicable) (prowded]
Equlnux @ST iSP rrog@mming
Aldnnthrn
v A!I on-cfiip facallﬂes supported e g RC Osc.

/o SYSTEM mn'n-frhs

The Embedded Solutions Company

PROVIDING THE
SOLUTIONS T0

ofessional Device Programme Power Supply I
_,el AVRT™ Assembler & ISP Ribbon Cable Y u R PR BlE M
VR”‘ Basic Lite.Compiler (NEW} (to/target) [ ]

-' Atn]El Databook on CD ROM . Senal Cable (to hustPC) f 1% iy l (0)
_ M 4 Tel: +44 (0) 1204 529000
T‘erte in BASIC, Run mga FLASH AVR'" AACIE (1T Fax: +44 (0) 1204 535555

= Compiled'BASIC generates tight AVR™ machine code. ° For product information vitsii ‘:;" web site at:

= Not'a Run-Time Interpreter; O code overhead!®, E m:{;"’gﬁgg‘:{?;{ﬂg; t.:glr:lmm

£ Target speeds comparable With assembler 3 Atlas House, St Georges Square, Boltan, BLT 2HB UK
= Breaks the cost barrier for small projects

From Only £24.95! s |deal for educational, hobbyistand professronal use‘ I [}njEr [gdg AVR-BAS-LIT £24,95 E LL o

Equinox reserves the right to change peices & spedifications of any of the above produds \IIUQ( @ E&OE All prices are exclusive of VAT & carrizge. AVRT™ 15 3 trademark of the Atme! Corporation



DATAMAN-L4BLYV

* Plugs straight into parallel port of PCor
laptop

* Programs and verifies at 2, 2.7, 3.3 & 5V

* True no-adaptor programming up to 48
pin DIL devices

» Free universal 44 pin PLCC adaptor

Built-in world standard PSU - for go-

anywhere programming

Package adaptors available for TSOP,

PSOP, QFP, SOIC and PLCC

Optional EPROM emulator

DATAMAN S4

*+ Programs 8 and 16 bit EPROMs,
EEPROMSs, PEROMS, 5 and 12V FLASH,
Boot-Block FLASH, PiCs, 8751
microcontrollers and more

* EPROM emulation as standard

+ Rechargeable battery power for total
portability

* All-in-one price includes emulation
leads, AC charger, PC software, spare
library ROM, user-friendly manual

¢ Supplied fully charged and ready to use

SURELY NOT,
SURELY SOMEONE SOMEWHERE HAS
DEVELOPED A PORTABLE PROGRAMMER
THAT HAS EVEN MORE FEATURES,
GREATER FLEXIBILITY AND IS EVEN
BETTER VALUE FOR MONEY.

ACTUALLY,
WORD FOR IT,

EVEN

NO, BUT DON'T TAKE OUR
USE THE FEATURE

SUMMARY BELOW TO SEE HOW OTHER

MANUFACTURERS'

S4 GAL MODULE

* Programs wide range of 20 and 24 pin
logic devices from the major GAL vendors

* Supports JEDEC files from all popular
compilers

SUPPORT

* 3 year parts and labour guarantee

¢ Windows/DOS software included

* Free technical support for life

* Next day delivery - always in stack

* Dedicated UK supplier, established 1978

Still as unbeatable as ever, Beware of
cheap imitations. Beware of false
promises. Beware of hidden extras,

If you want the best, there's still only one
choice - Dataman.

Order via credit card hotline - phone
today, use tomorrow.

Alternatively, request more detailed
information on these and other market-
leading programming solutions.

PRODUCTS COMPARE,

ﬁg-g-e_
Orgers received by dpm will normally be despalehed same day -
Order today, get it tomorrow! ‘

DATAMAN

Dataman Programmers Ltd, Station Rd,
Maiden Newton, Dorchester,

Dorset, DT2 0AE, UK

Telephone +44/0 1300 320719

Fax +44/0 1300 321012

BBS +44/0 1300 321095 (24hr)

Modem V.34/V.FC/V.32bis

Home page: htip//www.dataman.com
FTP: fip.dataman.com

Email: sales@dataman.com
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