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ELECTRONICS With Personality

TODAY INTERNATIONAL Modules
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Plus Needed

Are Your Lights On? - Car Headlight Warni “ “
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Peak-Reading VU Meter - Aims for 100%
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“attractive to those seeking a
less fraught introduction to pcb cad"

For over 5 years, Quickroute has been a
solution for those secking eusy to use
Schematic & PCB design software.
Users from all walks of life have found
Quickroute's simple approach a
refreshing alternative.

"probably the most intuitive of the integrated
schematic-drawing and autorouter products”
Electronics World Dec 96

For example, because Quickroute
integrates both schematic & PCB
design into one package, you only have
to learn how to use one set of tools!

"The drawing facility is logical, sequentially
organised and really user-friendhy"
Educational Computing &
Technology Oct/Nov $6

Furthermore, with schematic capturc
available at the touch of a button, there
is no need to mess with net-lists or files.

Electronics World Dec 96

We haven't forgotten value for money
cither.

“extremely good value for monevy for such a
compreliensive package”
Practical Wireless July 96

QUICKROUTE

S ———

*FREE Demonstration Pack "FREE Technical Support

Quickroute 3.6 Designer costs just *FULL Printed Documentation *Windows 3.1/35/NT Compatible

£14% and includes "one click”
schematic capture to turn your circuit
into a PCB rats-nest, auto-routing,
design checking and support for drill
& B.O.M files. For those seeking more
powcr, we have Quickroute PRO+,
together with a range of plug in
modules and extended libraries. | Address
Phone us now or fill in the coupon for

a {ree demonstration pack. I

Tel0161 4760202 |
Fax01614760505 | oreFax

-
»
WWW http://www.quickroute.co.uk Ig

EMail info@quicksys.demon.co.uk e

All trademarks. d. Our Terms & Conditions ore ovoilab

ecsprs & rexg

— o —

r — —— - — — — —
| Tell me more! |

Qulckmuu. Systems Lid, Regent House, Heaton Lane,
I Stockport, SK4 1BS, U.K.

Name
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Features
Projects
Next Issue 18th July 1997

Regulars

News
Practically Speaking

Terry Baibirnie looks at measurements and abbreviations for electronics

PCB foils

Round the Corner

Catching The Universal Serial Bus

The Universal Serial Bus SB is a new single-interface protocol standard for

PC computer peripherals giving unlimited expansion capability at transfer at rates
of more than 1 megabyte per second. Robin Abbott reports.

Switch Tuned AF generator

Robert Penfold's design for an audio frequency signal generator covering a range
of 10 Hertz to 100 kiloHertz has switch controlled tuning rather than the
continuous type. No calibration is needed cnce the unit is finished - you just
switch on and dial up.

The New Generation of PC processors
A report on the new processors from Intel and AMD that will be driving PCs
into the millenium.

Are Your Lights On?
Driving away without activating your headlights can be embarrassing and
dangerous. Terry Balbimie's circuit is deslgned to give you an audible waming.

“ Eprommer” Eprom Programmer

Keith Wardill's new Eprom Programmer connects to a computer senal port, and
will program and read most eproms now available up to 64KByte now availabie.
A special feature is a plug-in ‘Personality Module' for each type of eprom.

Peak Reading VU Meter

Tony Sercombe’s peak-reading VU meter is designed to have a faster response
and greater linearity than many moving-coil VU meters, giving better peak
reading against short overioads.

Spiced Circuits (Part 3} - More About Frequency
Using SpiceAge simulator and an experimental filtter circuit, Owen Bishop
examines frequency response, phase, square waves and Fourier analysis.

Book Reviews
The Electronic Pathway in Advanced GNVQ Engineering and Satellite
Projects Handbook.

*New This Month*
The ETI PCB Service retumns - buy your ready made boards here.

Ham Radio Today
Good news for Radic Amateurs
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FEATURES:

* 35LC0D DISPLAY

* HEIGHT 12mm

= MAX READING 1999

« HV INDICATION FOR HIGH VOLTAGE

« SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION

« ALL RANGES OVERLOAD PROTECTED

= 10A DC CURRENT TEST.

= DC VOLTAGE 2v/20Vr200¥/500V,

= AC VOLTAGE 200/500V

= DC CURRENT 200mA,

+ RESISTANCE i) /200} /200K52 /2M02

+ SUPPLIED WiTH TEST PROBES

ORDER CODE: CM2300
PRICE: 975p

FEAT uHEa

= 3.5L.CD DISPLAY

* HEIGHT 12mm

* MAXIMUM READING 1999

* 10A DC CURRENT TEST

o DC YOLTAGE 200m\V/2v/20V/200v/1000v

* AC VOLATE 200750V,

* DC CURRENT 0.2mA200mA/20mA 200mA/20A
* RESISTANCE 2000 /2K{i /20K0 F200K82 2012
* SUPPLIED WITH TEST FROBES

¢ TEMPEAATURE MEASUREMENT
CONTINUITY TEST

DIQDE TEST & CONTINUITY CHECK

+ ALL RANGES OVERLOAD PROTECTED

ORDER CODE: CM2400T
PRICE: 1450p

FEATURES:

« 3.5 LCD DISPLAY

* COMPACT AND LIGHTWEIGHT POCKET SIZE

* MAXIMUM READING 1990

« DC CURRENT 7 RESISTANCE OVERLOAD
PROTECTED

* SLIDE SWITCHES FOR FUNCTION AND RANGE

OPERATION

SUPPLIED IN WALLET WiTH TEST PROBES

DC VOLTAGE 2Vr20V/200V/S00V

AC VOLTAGE 200V/500V

DC CURRENT 200mA

RESISTANCE 2KI2 /20K() /200KI2 2M02

ORDER CODE: CM2900

B EE

PRICE1150p

FEATURES:

= LARGE LCD DISPLAY

+ HEIGHT 18mm

+ MASIMUM READING 1999 + UNIT

+ SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION

« AUTQ POWER OFF (APPROX 15 mmn)

« DIODE TEST FUNCTION

+ ALL RANGES OVERLOAD PROTECTED

* SUPPLIED WITH TEST PROBES

+ DL VOLTAGE: 200mV/2Vr20V/200V
700V ACCURACY $0.5%

© AC VOLTAGE: 200mv/2V/20v/Rz00WTO0V

« DC CURRENT A: 200uA20mA200mA/2A720A

* AC CURRENT A: 200uA/20mA/200MArZA/20A

* RESISTANCE : 20051/ 2k(200%0/2M L/ 20MLY
200M12

ORDER CODE: CM3900A
| PRICE: 2900p

FEATURES:

« TEMPERATURE MEASUREMENT

« DIODE & TRANSISTOR HFE TEST

* LARGE LCD DISPLAY

* HEIGHT 18mm

* MAXIMUM READING 1999 + UNIT

* SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION

* AUTO POWER OFF (APPROX 15 mins)

+ DIODE TESWT FUNCTION

ALL RANGES OVERLOAD PROTECTED

SUPPLIED WITH TEST PROBES

« DG VOLTAGE: 200mV/2V/20v/200V/
1000V ACCURACY #0.5%

+ AC VOLTAGE: 200mV/2v/20V/200V/T00V

+ DC CURRENT 2mA/20mA/200mA/20A

+ AC CURRENT A: 200mAS20A

+ RESISTANCE : 200(1/2Ks 1200k 1 2M{20MY

.

+ CAPACITANCE. 2nF/20nF/200nF2uF/20uF

ORDER CODE: CM3920
PRICE: 4100p

FEATURES

© 3.75 LCD DISPLAY WITH DECIMAL POINT

* 33 SEGMENT BARGRAPH DISPLAY

* OVERRANGE INDICATYON

* ROTARY SWITCH FOR FUNCTION
SELECTION

* AUTO POWER OFF {APPROX 15 ming)

* AUTO POLARITY WITH INDICATION

+ DIODE TEST & CONTINUITY TEST WiTH
BUZZER

= ALL RANGES OVERLOAD PROTECTED

= LOW BATTERY INDICATION

« SUPPLIED WiTH TEST PROBES

= DC VOLTAGE: 320mVv/3.2V/32V/320V 600V

* AC VOLTAGE: T20mV/3 2VI2V/320v500v

* DC CURRENT A; 320uA/3200uA/32mA/
A20mANCA

+ AC CURRENT A: 3201:A/3200p A/22mA*
320mA/10A

o RESISTANCE: 320003 2K/ M 200N
3. 2M/32M0

ORDER CODE: CM2700
PRICE: 4050p

FEATURES:

* 3.5 LCD DiSPLAY

* HEIGHT 16mm

o MAXIMUM READING 1999

o CAPACITANCE 9 RANGES FROM 200pF-

200007

+ MEASURING FROM 10F - 20000nF

« SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OFEHATION

= ZERD ADUST KNOB

ORDER CODE: CM3230
PRICE: 3950p

8 Way Preprogrammed Universal Remote Control

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

* Replaces up to 8 remotes
with one

« Simple 4 digit setup routine
 Controls 1000’s of models

« Teletext functions with
Fastext

= Clear (large key) layout
*Code Search Facility
+ Stylish and easy to operate

* Replace broken or lost
remotes

» Original Remote note
required

GRANDATA LTD

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,

SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND HA9 OHB
Telephone: 0181-900 2329 Fax: 0181-903 6126
OPEN Monday to Saturday.
Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
Please gend £1 P&P and VAT at 17.6%. Govt, Colleges, etc.

Orders accepted. Please allow 7 days for delivery. Prices quoted are subject
to stock availability and may be changed without notice.

TV and video parts sold are replacement parts.

Access & Visa Card accepted
WE STOCK TV AND VIDEQ SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION.




SATELLITE POWER SUPPLY REPAIR KITS
lsxrseo smﬂpsuz ' SR5500 EARLY PSU WITH ADJ SATPSU12 EEP!ENSON TYPE PSU ONLY | SATPSU15!

500, SR7700, SRB700 SATPSU13
SRD510, SRD520, SAD540, SRD550 | SATPSUS 000, 9200 : SATPSUZ
SRDR45 SAD 5, SRO16 SATPSUT
SRD500 SATPSU4 | [SRVY SATPSUZ ﬁ
SRX320, SRX340, SRX345, SRX350 | SATPSUS | |[SRDE4 SATPSUT1 | [BAT1500 SATPSU2
SAX100 SATPSUS

SATPSUI
SATPSUR

PRD800, PRDS00, 800, PSR900
RD920, S89000, SS9010, 559200,
59210, S5922¢

D100, D150,

$8100

POLLO, MS5200, MSS300

SRD&00 SATPSU14
SAT250, SR950, SRD700, SRD950, | SATPSU16 RS5700 SATPSU12

SAX1002, SRX2001, SRX301,

SRX501, SRX502
SRD2000 SATPSU18| [ST700 SATPSU1

SATPSUE
SATPSUB
SATPSU9

MSS500, MSS1000 SATPSU10
SVS8300 SATPSULT STR1 SATPSU1
IRD200, FIRD3000 SATPSUZ

STUB02/05M SATPSUA

IRD150 SATPSU12 STU80Y SATPSUZ
IRD155 SATPSU19]| [850, 950 SATPSU1

E | SATPSU2 i
M SREZ50S/1, SRE3508/1 SATPSUI
D3MAC DECODER SATPSU? | |SRE250S, SRE350S, SRE450S SATPSU2

| % SIS - I SATPSUT !

SATPSUN SATPSU16
SATPSU12 SATPSU17
SATPSU13 5p §SATPSU1B
SATPSU14 5p §SATPSU19
SATPSU1S

ATPSU6
SATPSU?
SATPSUS8
SATPSU9
SATPSU10

PACES0QC PACESQOG

PRDB0V, MSS200 (2GHZ) (221-2077062)
PACEPRD800, PRDI0OO PRDS0O

PRDS00, MSS500, MSS1000 (2Ghz) (221:2177012)

TUNERO"
TUNEROZ

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: $00 TO 2050 MHZ
INPUT IMPEDENENCE: 76 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

3 Cambridge AE7 twin O/P H+V Both Enhanced
Cambnidge AE14 Unrvemal LNB 10.7-11. 7/11 7-12.75 GHz Cambridge AE2 Dual OfP H-V Separate Enhanced
Cambridga AE21/AES5 Single O/P Switching LNE 1.00B Standard Grundig Super Universal *Anis’ 10.7-12.76 GHz 0.BdB
Cambridge AE13/AES Singie O/P Switching LNB 1.0dB Enhanced Grundig Universal ‘Anis’ 10.7-12.75 GHz 1.0dB

Cambridge AE23/AE12 0.BdB Enhanced 10.7-11.8GHz Gold Range Cambndge AE1 Twin O/P H+V Both Standard
Cambridge AE8 Dual O/P H-V Separate Enhanced

100mA FUSE36 75p FUSE37 3A FUSES3 100p
160mA FUSEO1 75p FUSE17 60p 5A FUSE34 100p
250mA FUSEC2 75p FUSE18 60p 13A FUSE35 100p
315mA FUSEQ3 75p FUSE19 60p

400mA FUSEO4 75p FUSE20 80p 20mm CERAMIC TIME LAG
500mA FUSEO5 75p FUSE21 80p

630mMA FUSE06 75p FUSE22 60p 6.3A FUSE38 1005
BOOMA FUSEO7 80p FUSE23 60p 8A FUSE39 100p
IA FUSEO8 60p FUSE24 60p 10A FUSE40 100p
1.25A FUSE0S 60p FUSE25 60p 3.15A FUSE41 85p
1.6A FUSE10 60p FUSE26 60p 4A FUSE42 85p
2A FUSE11 50p FUSE27 60p 5A FUSE43 850
2.5A FUSE12 50p FUSE28 60p

3.15A FUSE13 55p FUSE29 50p 38mm CERAMIC TIME LAG

4A FUSE14 55p FUSE30 50p

5A FUSE15 60p FUSE31 50p 10A ‘ FUSEA48 8157
6.3A FUSE16 60p FUSE32 50p

32mm CERAMIC SLOW BLOW

FUSE44

NB.
ALL FUSES ARE MADE IN THE UK AND FULLY MEET

BS4265 & BS1362 SAFETY STANDARDS AND SHOULD NOT iz s
BE COMPARED WITH CHEAP IMPORTED TYPES. FUSE47 210

**Al L THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES™*




TRANSISTORS

BC558 8P | BF33% 20P | BUH1SD I
BCSS9 8P | BrFaaz 20P | BUHS15 200P | IBF710 150F | TIPvi2H 50P | 2NS555% 120
BCS60 8P BF338 20P BUHS 15D 250P IRF720 150P TIP115 308 2NS671 350P
BL637 200 BFIE2 BUH517 275P IRF730 150P TIP116 0P 2N5672
BC639 20p | BF367 137 | BUKSITD 175F | IRF740 150P | TIP117 0P | 2N5680 s5P
BCB40 20P | BF371 7P | BuH71S 425f | IRFB20 150 | TIP120 7P | 2NsBa4 175P
BCY3) 2008 BF421 18P BUvga 375P 1RFB30 160P P21 35P 325P
BCY M4 2000 | BF422 21P | BUKads/ z00P | 1RFA40 150P | TIPt22 0P | 2N6031 250P
BCY70 16P BFa23 25P 5008 IRF9140 1000P TIP125 0P 2NB048 5P
BCYT1 18P 12P | BUK&4L 200F | IRFS510 150P | TiP1 0P | 2N6059 1500
BCY72 16 | BF4s8 19p IRFI511 150P | TIP127 35P 50P
BD115 P | BF462 500 | BUKA4S 200P | IRF9520 150F | TIP130 30P | 2N6098 45P
BD124P s0P BF4T1 28P IRFI530 400P 0P 2N6107 P
BD131 25p | BF472 287 | BUKAde/ 400P | IRFIS31 200P | TIP132 0P | 2N6109 40P
BD132 25p | BF479 0GP 5008 IRFA540 300p | TIPi3s 0P | 2N621 400P
BD133 S0P BF494 18P BUK455/ 200P IRF9541 200P TIP137 B5F 2N6248 150P
B35 20P BF485 160 6008 IRF9610 150P TiP162 nop 2N6284 250P
BD136 20P BF595 16P BUK4S6/ 200P (RF9620 150P 14 65 2NB287 225P
BD137 20P | BFS96 16P | BUWSIA 150P | IRFB22 TIP143 7sp | 286292 40P
BD138 20P | BF615 0P | BURS1 1900P | 1RF9630 325 | TIP145 50P | 2N638S 120P
BD139 20P BF617 30P BURS2 1900P IRF9640 3rse TIP1456 FOP 2M6403 160P
BD 140 20P | BF760 40P | BUSTIA 200F | IRFDE220 100P | TIP147 sof | aneaz7 25p
BD144 0P | BF7683 4op | BUST2A 200P | IRFBC30 200P 9P | 2n6a76 250P
BD157 8P BFB70 2P BUS14A S00P IRFBC40 400P TIP151 S0P 0P
BD166 0P | BFET 2P | BUS23 225F | IRFP140 250P | TIP29ss 5P | 2N6491 S0P
BD175 30P BF960 8P BUS43A 178P IAFPY50 300P TIP3055 SoF 2NB547 300P
BD177 0P | BFS61 3sP | BUTHA $5P | IAFP240 3000 | TIPL760 100P | 2N6509 375P
BD179 32f | BF 38F | BUT11AF SSP | IRFP250 400P | TIPL782A 200F | 2n6EG0 375p
BD181 45P 23! 750 | BUT12 80P | IRFP3SQ 3z25p | TIPL763A 2000 | 2NBETS 175P
B182 60P | BFQ252A 607 | BUTI3 a10P | IRFP450 400P | TIPL791A aop | 2nes7s 225P
BD184 60P 8s5P | BUTIE IRFP4ED 775P | TISE1 1sp | anas 50P
BD 187 BFR9 99p | BUTIBAF IRFPY140 1450P 150
B0201 33P BFT43 300 BUT30V 1700P IRFP9240 500P Tisea 200 RECTIFIER
B0202 38p BFX29 20P Bl 100P IRFPC50 600P ZTX107 1P DICDES
BD203 azp BFX84 0P BUT7BA BOP IRFRC20 250P ZTX108 1P
BD204 42P BFXB5 20P BUT9Q 1300P IRFZ20 65P ZTX109 2P | BY127 8P
BD222 31p BFX87 159 BuTe2 1200P IRFZ42 275P 2Tx212 BY133 8P
80225 3P BFX88 158 BUV1S 650P IRFZ44 275P ZTX300 10 gv164 40P
80232 31P | BFxsQ 850 | MJS0O 200p | ZTX301 1672 | 8v179 35P

0P | BFY50 4P | Buv2i 400P | MUt0001 200F | ZTX302 fviss 32P
BD234 32P BFY51 24P BUV23 475P e 1001 200P ZTX303 209 BY206 1P
BD235 28P BFY52 14P BUV24 350P MJ2501 100P ZTX304 100 BY207 20P
BD236 0P | BFYs6 25F | BUVZS 110P | MJ2855 55p 19p
AD237 21P | BFve4 25¢ | BUV26 150 | MJ3000 100p | ZTXE01 13 | Bvzes 28P
80238 24p a5p | BUV27 125P | MU3001 100P | ZTXs02 10P | By2%8 15P
BD239 BLY48 L Buv2g HOP MJa032 175P ZTX503 18P BYZ99 18P
BD240 40P BR100 14P BUV3AT 175 MI4035 175P ZTXS04 25P BY329-1200 150P
BD241A 40p | BR1O3 BUV46A 75¢ 502 300P | 2N696 26P
BD243A 50P BR303 B85P° BUV4T7 120P MIIO0 12 300P 207 22p BYTn 25p
BD244 s0p | asx2o 15° | BUV4BA 175¢ | MJ11015 250 | 2N69B 40P 1 BYT13-1000 30P
BD245 50¢ BU10S 80F BUV4BAF 325P MIH016 2NT8 2P BYVUSE 25P
BD246A 50P BU108 100P BUV48C 2500 MI1032 BOOP 2N914 28P BYWSGE 36P
BD265 45P BU109 80P BUV50D 425P MJ11033 B800P 2ND1B P BYX10 159

26 4s5p U110 0P BUVET 100P MJ15003 250P 2N920 18P BYX55/600 25P

BD?69 45P | BuUiIt 100P V70 MJ15004 300P | 2NH131 290 | OA47 100
BO278 BU124 S0P BUVI0 175P MJ15015 250P 2N1132 28P QA9 10P
BD3tt 100P | BUI2S 100P | BUZB0A 475P | MJ15018 350P | 2N1304 80P | IN4001 il
BD314 100F BuU128 - BUW1TTA 200P MJ15022 250P 2N1305 225P IN4002 ar
BD315 150F | BuU1z8 125 | BUWIAF 225P | MU15023 400P | 2N1618 24P 1 INAOOB ap
BD317 1507 | BU33 t25p | BUW12 125 | MJ15024 400P | 2N1711 24P | 4004

40P BuU137 150P BUW12A 150P M115025 700P 2N1Bg3 30P 144005 i
BD332 40P | sutso 100p | BUW12F 250p | My P | 2Nn2102 50P | INADGE 3P
BDJ6? 60P BU184 100P BUW13A 200P MJE304A J0P 2N2218A 24P IN4007 4P
BD362 0P | BU2D4 85P 500P | MJEZ10 70P | 2N2219 24P | IN4148 2P
BD370 3P | BU20s 7or | Buw4s 550P | MJE340 25p | 2N2221 23p | INS40Q 9P
BD3N 30P BU206 100P BUW4Y 550P MJE350 80P 2N2222 23p IN5401 8P
BD410 50P 150P BUWS0 400P MJES20 0P 2N2243 40P INS402
BD433 28p | BU208 70F | BUZ73AF 50P | MJE2955T 65P | 2n23s9 15 | IN54C3 8P
BD434 30P BU208A 75P Buwgs sP MJE30SST 65P 2N2454 15F INS404 8P
BD435 awe BU20SAT 200P VY a5p MJE13004 1007 2N2648 40P INS405 HpP
BD436 P | Bu208B 200P | BUX10 150 | MJE13005 607 | 2N2BO4 50P | INS406 12P
BD437 2eP | BU208D woP | Buxn 200P | MUE13007 100P | 2n2504 20P | IN5307 12p
B 3sP | Buzoe 9P | Bux12 150P | MUE13008 100P | 2N2905 20P | IN5408 12P
BD43% 40P | 8U225 120P | BUX20 350P | MUE15028 200F | 2N2906 18P | RGP0 25p
BO440 aopP 120p | BUX21 4s0P | MJE15029 200P | 2N2807 188 | RGP15 25p
BO441 aop | BU3I2 oop | BUX22 450P | MUE15030 250P | 2N3019 28P | RGP30 16P
BD533 50P 55P BUX23 900P MJE16031 E 2N3053 18P SKE4F2/DB 60P
BD534 BU326A 75P | BUX32 t75P | MJE18004 125P 40P K 80P
BDS3S 3aP BU40B 80P BUX37 200P MJIF1800a 175P 2N3055 0P SKE4F2/10 100P°
80536 387 | BU4DED asp | BUX3Q 450P | MJF1B204 350P | 2N305SH s56P | SR2Mm 6oP
BD537 40P BU407 55p BUX40 210P MPSADS 15P 2N3439 40P
BD538 40P | BU4OTD 752 | Bux4t 200P | MPSA0G 159 | 2N3440 45P
B0643 0P | BU40B s0P | BuX42 200P 15P 175P

NPSA10 2N344t1
BDE45 50P B8u408D 75P BUX47A 200P MPSA13 15P 2N3442 85P




8 PIN
14 PIN
16 PIN
18 PIN
20 PIN 107
22 PIN 12P
{24 PIN 130
28 PIN 13P
40 PIN 15P
ZENER
DIODES
400 WATT 2400V
2V7 TO 38V BRgED
1.3 WATT 20600V
2v7 TO 3av 37 BRESD
2A/B00V
VOLTAGE BRX2
REGULATORS 2A200V
BR34
7805 25p 2A400V
76806 25p BR3S
7808 25P 2A/600V
7812 25P BR62
7815 25P Ba/200V
7818 25P BRG4
7824 250 BA/400V
7905 25P BR251
7906 0P 25A/100¥
7908 30P 52
7912 30P 24A7200V
7915 3P BR254
7918 30P 25A/400V
7924 30P BR2156
78L05 24P 2!
78L08 24P BR253
[7BL12 24P
78115 24P 1
78L18 24P 35VA00V
78124 24P BR352
75105 35P 35v/200v
79L08 35P 354
79112 5P I5VMO0V
7OL15 5P BR3SG
LM309K 100P 35V/B00Y
LM3t7T 100P ]
LM323K 350P 35V/B00V
78HOOKC B0OP BY164
TOH12KC 700FP 1.54/100V
7OHGKC B80CP BY$75
1 5AB00V
LE.D's 3Imm
5p
YELLOW Bp TIC206D
GREEN 8p ANADGY
TKCZ225D
Smm BA/A0OV
RED 5p TIC226D
YELLOW Bp BA/400V
GREEN 8p TIC2350
12A/400V
RECTANGULAR TIC246D
LED's 16A/400V
TIC2530
5mm 2 2.5mm 202400V
RED sp | mcesap
YELLOW 8p | 25aa00v
GREEN 3p
BRIDGE
RECTIFIER 2N506%
W00 16p | 0.8ABOV

TRIACS

THYRISTORS

____ TRANSISTORS

COMPUTER IC's

ZBOASIO-1
ZBOASIO-2
75107

§885288088888

150
42p
40p 13p
TS0 13p
200p 13¢
160p 13¢
220p | apes 36p
340p | 4086 Ap
2r0p | 089 750
400p | 4083 18p
440p | 4084 dap
260p 4094 S8p
288 6500 aggg 5gg
S00p 4 4
748 7000 | 4501 26p
800p 4502 36p
aT26 95p | 4504 a5p
8728 1M0p | 4505 80p
4506 58p
CMOS IC's 4507 p
4508 87p
4000 13p 4510 R2p
4001 13p | 4511 0p
4002 13p | 4512 38p
4008 34p | 4514 65p
4007 13 | 4515 85p
4009 20p 4516 36p
4010 2p | 4517 100p
4011 13p | 4518 360
4012 13p | 4519 28p
4013 19 4520 36p
4014 2p | 4521 B86p
4016 18p | 4526 38p
4018 Wp | 4527 ap
4019 28p 4528 380
4020 33p 4529 85p
4021 36p | 4532 48p
3o 4553 140p
4023 13p | 4586 29p
a4 250 | 4556 360
4025 13p 4557 140p
4026 60p | 4583 60p
4027 18p 4584 30p
4028 29p 4585 40p
4029 Mp | 40163 120p
4030 17p | 40105 140p
4032 52p | 40106 35p
4033 &0p | a0t07 50p
4034 760 40110 170p
4035 42p | 40114 180p
4038 46p 40160 55p
4040 0p | 40t61 55p
4041 ¥p | 40174 48p
4042 op | s01m2 48p
4043 ®p | 40198 48p
4045 72p 40194 58p
4046 azp | 40257 120p
4047 45p
4048 26p 74 SERIES
4049 18p
4050 200 | 7400 20p
4051 38p TAQ1 16p
4052 asp | 7402 18p
4053 350 | 7403 Hp
4054 53p | 7404 35p
4055 52p | 7405 10p
4056 52p 7406 30p
4060 a0p | 7407 30p
4063 52p 7408 25p
4066 200 | 7409 20p
4067 1200 | 7413 30p
4063 13p | 7414 45p
4069 13 | 7416 p
4070 13p | 7447 R2p
4071 13p | 7420 20p
4072 13p | 7421 25p
4073 13p 7425 150

7450
7451 10p
7454 25p
7473 25p
7481
7482 50p
7485 25p
7489 750
7493 35p
7495 48p
74132 azp
74141
74145 70p
74157 asp
74160 50p
T4HC SERIES
74HCO3 fap
T4HCO8 18p
74HC10
FAHCTH 14p
74HG14 28p
T4HC20 i9p
74HC27 20p
74HCS1 20p
74HC73 23p
74HCT4
741076 28p
T4HCTT7 35p
72HC8S5 330
TAHCSE 290
74HC107 28p
7aHC123 350
74HC125 3op
74HC126 33
74HC132 330
74HC133 30p
74HC137 s2p
74HC138 33p
74HC147 a2p
74HC153 32p
74HC 158 %0p
74HCAS57 34p
74HC158 34p
74HC160 44p
FAHC 161 44p
78HC162 44p
74HC163 44p
74HC164 adp
74HC165 S6p
74HG166 60p
74HC174 38p
74HC175 38p
24HC190 160
74HC192 53p
24HC193 a1p
74HC194 a6p
74HC195 45p
74HC221 80p
74HC238 550
74HC240 480
7aHC241 a7
74HC242 550
74HC243 &0p
TAHC 245
74HC251
74HC257
74HC259 52p
74HC2T3 ap
74HC280 &1p
74HC283 &1p

VIDEO HEAD CLEANER 75ML SPO1 | 180p | EXCEL POLISH 80 250ML SP18
VIDEO HEAD CLEANER 200ML sP27 | 250p | ADHESIVE 120 400ML SP19 | 190p
SWITCH CLEANER 176ML SPo2 | 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 SPo4 | 320p | TUBE TUBE SILICON
FREEZE IT 400ML SP16 | 600p | SEALANT WHITE 75ML SP22 | 280p
FOAM CLEANER 400ML SPO5 | 200p | TUBE SILICON SEALANT
ANTI STATIC 200ML SPo6 | 190p | CLEAR 75ML SP23 | 280p
AEROKLEANE 200ML SPO7 | 220p | TUBE HEAT SINK COMPUND  [25 GRAMMES|SP12 | 150p
AERO DUSTER 150ML SPo8 | 310p | DRIVE CLEANER 200ML SP24 | 150P
AERO DUSTER 400ML SP17 | 550p | SCREEN CLEANER 200ML SP25 | 150p
PLASTIC SEAL 200ML SP09 | 250p | COMPUTER CARE KIT SP26 | 2100p
GLASS CLEANER 250ML SP10 | 160p | ANTI STATIC FOAM CLEANER [400ML SP28 | 175p
COLDKLENE 250ML SP13 | 230p | AR DUSTER 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: |
300P FOR 5 CANS
450p FOR MORE THAN 5 CANS

GRANDATA LTD

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,

SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND HA9 OHB

Telephone: 0181-900 2329 Fax: 0181-903 6126
OPEN Monday to Saturday.

Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00

PL.EASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
Please send £1 P&P and VAT at 17.5%. Govt, Colleges, etc.

QOrders accepted. Please allow 7 days for delivery. Prices quoted are subject
to stock avallability and may be changed without notlce.

TV and video parts soid are replacement parts.

Access & Visa Card accepled
WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION.

s ———
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Mobile Phone Call
for Recycling

The Association of European Telecommunications and
Professional Electronics industry (ECTEL) in conjunction with
British Telecommunications {BT) is running a pilot scheme to
encourage the recycling of mobile phones on the basis of “take-
back”, where manufacturers offer to take back and recycle items
once users have finished with them.

The idea is that techinology is moving so fast that
new “state of the art” equipment can be overtaken .!
quickly by newer ones, creating obsolescence and a
problem of waste management. The issue of waste
electronic eguipment is gradually being considered by
Governments and industry is being encouraged to
take a lead in establishing what is “technically
possible and economically sensible”. A Government
spokesman said: “We need to establish how much
electronic equipment is gong into the waste stream
and the extent of its potential environmental impact.
We must alse define the equipment to be considered
and decide which categories should be earmarked
as priorities for recovery. This should help to establish
a methodology for the recycling of electronic
equipment.

Under the scheme, owners of old mobile phenes will be
invited to retum them to their nearest BT communication centre,
on the understanding that they will be disposed of in an
environmentally friendly way. The aim is to establish if there is a

Re

I

Travelling users of computer and other equipment are
constantly on the guard against unwanted power-failures
caused by their batteries running out while in use. Small
chargers that can be connected via a car's 12V supply are
becoming more popular. The NOTEpower 75i inverter by
Merlin Equipment {shown) converts the car's 12 volts to 230
VAC mains. Specifically designed by a computer manufacturer
for operating small appliances, the NOTEpower 75i plugs into
that mainstay of portable eiectrical appliances, the car's cigar
lighter socket. Qutput is sent to the appliance's own power
supply “brick™ using a standard cable provided.

The NOTEpower 75i can also be used to power peripherals
such as bubblejet printers for a complete mobile workstation.
Designed to be more than 90 percent efficient, it is also fully
overload and overheat protected, and stated by its makers to
be smaller, lighter and easier to use than any other on the
market at present. it also features a battery alarm to warn if
the vehicle battery is low and turn of the invertor to allow the
car to re-start. So you will not have to substitute a dead
computer with an immobile car.

g

your ofd mobiie
hones sxd Saiteries

real consumer interest in the recycling of phones and whether
“take-back” is an environmentally and economically viable
solution for small electronic products,

Users can take used mobile phones and batteries to the
foliowing contact points:

Atlas {Northern Ireland, Cumbria, South and West Scotland)
01387 251010; Tyne Tees Telecom {North East) 0191 232 4536;
JWE Foneshops (Yorkshire and North Midlands) 0390 130130;
Landalow {East and North Scotland 01738 633674; Midland
Phones (West Midlands) 01384 572144; Phoneline
(Thames Valley} 01753 553553 Crown Tak (Midlands)
01203 447844; Keeping You In Touch (Greater
Manchester. Lancs and North Cheshire) 0161 848
0599, Uplands (South Wales and South West) 0800
240000 Phone The World (South Coast) (1489
577770; Radiophone (Cambs and Norfolk) 01603
434000; National Radiofone (Milton Keynes and
Northants) 01933 402202; Moco (Kent and West
London) 0800 371214; Straight Talk (South London)
0800 171819. ECTEL can be contacted at 01753
500074.

Users interested in the scheme can contact their
nearest BT shop for information.

in April, leading recycling experts from the
Department of the Environiment, industry and local
government have addressed a conference on the implications for
industry of recent packaging y legisiation. Legislation
covering a gamut of matenals, from card to batteries, is gradualy
placing greater obligations on manufacturers and users to
recycle used materials.

~ Matchbox-sized recharger for in-car use

Other
useful
applications
include
running
chargers for
camcorders,
small power
toois and
other
equipment
that can run
on mobile 230 volt AC power. The NOTEpowsr 75i is CE
approved for electrical interference and safety. The retail price
is £86 ex VAT and carriage. This is a top-end example of a
useful class of power add-on.

For information contact Merlin Equipment, Unit 1,
Hithercroft Court, Lupton Road, Hithercroft Industrial Estate,
Wallingford, Oxon OX10 9BT. Tel. 01491 824333 fax 01492
824466,
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Rockwell bring in

56 Kbps analogue
modem
chip

The K56Pius: modem
technglogy from Rockwell
provides data transfer rates of
up o 56,00Q bps across
standard telephone lines.
Faster transier rates are now
in greater demand, particularly
from interpet users wanting
high speed connection.
One adyantage of the
K56PIus technology Is the
availabiiity of higher speed of transmission without the ektra expense

of ISDN instaliation”. The Rockwell technology has already received the |

support of over 300 InternetService Providers (ISPS) and comms
equipfment manifacturers. K56PIus crosses the gap between
analogle and digitai- commis; where eXisting analogue modems
normally‘assume an analogue eormectian at bottyends of the
communications, K56PIus assumes that one end is a plurely digital
connection - which tends 10 be the case for corporate users and ISPs

Eor the user accessing the internet or & large central computer
site from’a K56Pius modem, the upstreampart of the dialogug,
mainly keystrokes.and mouse commands, flows at the conventional
rate of 33.6 Kbps, and the downstream conversatioh, frequently Web
pages loaded with graphics, sound, video and other large data files
can be dowrlicaded at the higher 56.6 Kpbs rate. Time and-cost are
reduced. a significant factor as the Net access grows more
congested.

Rockwell have used a new encoding meéthod that reducesthe
analogue noise that has hitherto restrigted data rates 10 33.6Kbps
when employed with a KS6Plus modem to dial into a digital
connection. KS6PIus products will b upgradeable 10 the expected
new ITU standard, say distnibutor Telecom Desigh Comimunications,
and compatiility shouid be ensured by Rockwell's very large exrsting
modemn manufacturer and userbase.

This may be as fas! an analogue modems.get - untl technology
sprmgs another sumrise.

Information frem TDC Ltd., Stroudiey Road, Basingstoke, Hants
RG24 8FN. Tel 01256 332800 fax 01256 332810

OVERSEAS READERS

To call UK telephone numbers, replace the initial 0 with
your local overseas access code plus the digits 44.

MODSMODSMODSMODSMODSMODS

CamplLight (October 1996): for future constructors: Electrovalue,
who supply the magnetic core, have moved. The new address is
Unit 5, Beta Way, Thorpe Industrial Park, Egham, Surrey TW20 8RE
Tel 01784 433604. Overseas mail order customers please write to
Electrovalue for ordering information. {And the coil-winding wire is
0.20 mm insulated copper.)

PIC Programmer (Mol 26 issue 6): for a non-DiY copy of the ‘PIC
devices programmed' table on page 40 of iast month's issue,
please send your address to Lynn at Nexus House (see page 74).

Test and
measurement
catalogue

Keithley Instruments have published their 1997 test and
measurement catalogue and reference guide. The 300-page
cataiogue includes DMMSs, electrometers, precision sources,
voitmeters, picoammeters, chmmeters, source-measure
units, power supplies, switch systems, semiconductor
characterisation systems, a new line of miniatunsed
measurement modules and more. The guid includes
application examples to help design a test system, selector
guides to compare important specifications and complete
product specifications.

Specially featured in the colour section 1s the model 2400
digital sourcemeter, the fastest system instrument offered by
Keithley to date, a high-speed test solution for large volume
component manufacturers.

The catalogue is available in print or on CD rom from
Keithley Instruments, The Minster, 58 Portman Road,
Reading, Berks RG30 1EA. Tet 0118 9575666 fax 0118
9596469,

Nevada
Catalogue

Nevada’s 1997 hobby
communications
catalogue is available
now to anyone who
sends an A4 stamped
self-addressed
envelope (o Nevada,
189 London,Road,
North End
Portsmouth, Hants
PO2 9AE. Radio
enthusiasts will find
antenna equipment,
scanning receivers,
transceiver
airband and marine
radios, filters,
packet radio
equipment, TVI filters, Morse
equipment and many more things for the radio shack. Their
showroom in Portsmouth is also open to the public.

M:i%..__ao|‘,'.-
'.W'
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DIFFERENTIAL THERMOSTAT KIT Perfect for heat
recavery, solar systems, boiler efficiency elc. Two sensors will operate
arelaywhen a temp difference (aduSaIe) B detectad. All components.
and peb. £29 ref LOTH
MAGNETIC RUBBER TAPE Sefadnesnve 10 matre neel, Brm
wide perfect for all sorts of applications] £15 ref LOTS?
MAINS POWER SAVER UK made plug in untt, fitted insaconds,
can reduce your enefgy COMRSUMPHON by 15% Worla with fnages,
soldering rons. comventional buibs efc. Max 2A rating. £9 each ref
LCT?1, pack of 10 £69 ref LOTT2
YUASHA SEALED LEAD ACID Battanes, ex equipment but ok
bargain pnee just £5.99 sach ref YAY. 100 or more £3.50 each
DC TO DC CONVERTERS
DRMS8 input 10-40vde output Sv 8A £15 DRM128 input 17-40vdc
oulput 12v BA £18 DRMISS input 20-40vac outpat 15v BA £18
ORM248 Input 29-40v0C output 24v 8A £12 DRS123 input 17-40vee
outpat 12v 34 £10 DRS153 input 20-40vdc output 15v 2A £20
DRS243 nput 26-40vdc output 24v 3A £8
HITACHI LM225X LCD SCREENS 270x150mm, standard 12
way connector, S40x200 dots, tec spac sheet. £15 each ref LM2
VARIABLE CAPACITORS Dual gang, 60x33x45mm. reducton
gsaring, unknown capactty but probably good quality (miltary spec)
general purpose radio tunew, £9 ref VC1
ELECTRONIC FLASH PCB Small pct fited with componerits
including a flash tube, Just connect 12vdc anct i Rashes, variabie
speed potentiometer, £6 ret FLS1
THIEF PROOF PEN! Amazing new ball point pén fitted with a
combination kock on the end that onty you knawd £2.49 ref TP2
JUMBO Bl COLOUR LEDS PCB with 15 fitted also 5 guant
seven segment dispiays (S5mm) £8 ref JLM1
HOME DECK CLEARANCE These unfts must be clearsd|
laads, & n infra red romots qwery keyboard and recefver, & standard
UHF modulator, a standard 1200075 BT approved modem and loads
of chips, capacitors, diodes, resistors ete all for just £10 ref BAR33,
6.8MW HELIUM NEON LASERS New unfis, £65 ref LOT33
COINSLOT TOKENS You may have a ute for these? mixed bag
of 100 tokens £5 ref LOT20
PORTABLE X RAY MACHINE PLANS Easy 'o construct
plans on @ simpie and cheap way 1o bulkd & home X-ay machinel
Effactive device. X-ray seaked assembles. can be usedfor eqenmental
purposes. Not & toy er for minars| £6/set Rel FIXPY
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends. by creating Mobon With NO KNOWnN 800NN Mesns oF CAuse
Uses no slectrical Of mechanical connectons. RO special gIMMicks
yet produces positive mobion and affect Excellent for science projects.
magic shows, party Jemonsratons oF Senous research & development
of this srange and amMazing Phychic Phenomenon
£d/set Ref FITKEY
ELECTRONIC HYPNOSIS PLANS & DATA This date
Shows saverai ways to put subjects under your comrol. Inciuded s afull
volume reference text and sevecal constructon Dians that when
assembied Can produce highty sffectrve stimuli. The material must by
used cautiously. it & for use as antectainment at parbes etc only, by
those axpenenced in its use £154et Ref FIEHD
GRAVITY GENERATOR PLANS Thiz unique plan
demonsirstes a Simpke ewctncal phenomena that (roduces an ant-
Qrénty effect You can actually build a smaft mock spaceship out of
tiMple matenats and without any visible means- cause i o levitate.
£10/set Ref FIGRAL.
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS froduces up io 750.000 vors of
discharge, expsnmant with extraordinary HV affects, 'Plasma in g jar,
St Eimo's fire, Corona, excelient science Drogct of coMversation
prece. £5/5et Ref FIBTCIAGS
COPPER VAPOUR LASER PLANS Produces 100mw of
visible green kght iHigh coherency and spactral quality similar to Argon
laser byt sasier and less costly to buid yet far more efficient This.
parbcular design wirs developed B the Atomie Enet gy Commsaon of
NEGEV in israet £10/set Ref FICVLL.
VOICE SCRAMBLER PLANS Minature solid state system
tums speech Sound INto indeci pherabie narse that canhot be understood
WIThout 3 Secand matehing unit. Use on telephane to prevent third party
listening and bugging. £./set Rel FAVSS
PULSED TV JOKER PLANS L1tis hand heid device utiirses
puise techmgues that will completely disrupt TV picture and sound}
works on FM tool DISCRETION ADVISED. £8/set Rel FIT.15,
BOOYHEAT TELESCOPE PLANS Highly directonal long
rANge dEvICe USAS recent teChiology 10 detect the presence of Iving
bodwes, wanm and hot $pots. heat leske etc. Intended for securty, faw
enforoemaent. resesrch and developmaent. atc. Excallent securty device
of very interesting science project [8/set Ref F/ABHTI,
BURNING, CUTTING CO2 LASER PLANS Projects an
imsible beam of heat capable of buming and Mefting materals over a
consderabledistance Thiglaser i one of the most efficent. convertng
10% input power into-usaful output Not only is thrs device a workhorse
in wekding. cutting and heat prOCESSING materials but it is atso & likely
candwlate as an effectrve directed energy beem weapon against
msstes, aircraft, ground-to-ground, ete. Particie baams may very well
utitze s iaser of this typs to biast 3 channal in the atmosphere for & high
energy stream of neutrons of other partcles The device is easity
applicable to burning and etching wood, cutbng, plasbes. fextiies etc
€12/5et Ref FALCT.
MYSTERY ANT| GRAVITY DEVICE PLANS Usas simple
cancept Obyects float i air and move i the touch Defes gravity,
amazing gift. conversation piece, magic trick of science project £6/set
Rel FIANTIK,
FRUIT POWERED CLOCHK Just add a fresh orange, tomatn,
banaria or afvy othor fruit plug in the probes and the clock worksl £9 95
el SC154
DYNAMO FLASHLIGHT !niaresting concept, RO battenes neaced
just squeeze the trigger lor mstant iGht apparenty even worle under
walef i &h eMergency STHhough we havet't tried it yet! £6 99 rel SC152
ULTRASONIC BLASTER PLANS Leborstory source of some
shock waves Blow holes in metal, produce 'cold® steam, stomize
liqurdes. Many claaning uses for PC boards. jewliery, coims, smail parts
otc. f6/set Rel FAULBY.
ULTRA HIGH GAIN AMPISTETHOSCOPRIC MIKE/
SOUND

AND VIBRATION DETECTOR PLANS Ufrasansitve device
enabies one ko hear g whole new world of sounds. Listen through wails,
windows. floors etc. Many applications shown, from law enforcament,
nature irstening. medicsl hesrtbeat 1o mechanical devices. Lfvsat Ref
FIHGAT

WOLVERHAMPTON ELECTRONICS
STORE NOW OPEN IN
WORCESTER ST TEL 01902 22039

power handiing, microphons inciucded £17 Ref 1014,

4 WATT FM TRANSMITTER KIT Smai but powerful FM
tr . 3RF stages, micropt and audio preamp includsd £24
Ret 1028,

STROBE LIGHT KIT Adjustabie from 1-60 hz (a KR faster than
comventional strobes) Mains operated £17 Ref 1037
COMBINATION LOCK KIT 8 key, programmabse, compiete with
keypad, will switch 2A mains. 9v dc operation £13 ref 1114,
PHONE BUG DETECTOR KIT This device wili warn you ¥
£0 y i eevesdropping on your line. £9 ref 1130

ANTI DOG FORCE FIELD PLANS Hghly eflactve circunt
produces time verabie putses of accoustical energy that dogs cannot
torerate £6/5et Ref FIDOG2
LASER BOUNCE LISTENER SYSTEM PLANS Atiows you
to hear sounds from a premises without gaining access £12/set Ref F/
LLIST
LASER LIGHT SHOW PLANS Do it yourself plans show three
methods. £5 Ref FALSY
PHASOR BLAST WAVE PISTOL SERIES PLANS
Handhald, hes large transducer and battery Capaclly with axiernal
comrots. Efvset Ref FIPSP4
INFINITY TRANSMITTER PLANS Teiephone line grabber/
room monitor The yhmate in homevolfice securty and safety! simple
to uset Call your home of office phone. push & secret tone on your
telephone i access either. A) On premses sound and voices of B)
Exrsting corversation with break-in capsbiiity for emergency moassages
£7 Ref FTELEGRAB
BUG DETECTOR PLANS & that someons gefling the goods on
you? Easy to construct device locates any hidden source of radio
snergy’ Sniffs out and finds bugs and other sources of bothersome
interference, Detects low, high and UHF frequencies. £5/set Ref F/
801
ELECTROMAGNETIC GUN PLANS Projects a metal otyect
0 consigerabie drstance-requires adult supenision £5 ref FAEML2
ELECTRIC MAN PLANS, SHOCK PECPLE WITH THE
TOUCH OF YOUR HAND! £5fset Ref F/EMA1
PARABOLIC OISH MICROPHONE PLANS Lmten 1o distant
sounds and vOICes, o0eN WINGOWS, S0und SOUrces in "hard 10 pet or
hostile pramises. Lises satelite technology [0 gather drstant sounds
and foeus them to our uitra sensiinve slectionics. Plans aiso show an
optional wireless ink system {8mes ref FIPWS
2 FOR 1 MULTIFUNC TIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, $OLID STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUT GENERATOR PLANS
Operates oh 9-12vde, many posstble expenments. £10 Ref FAHVMT!
TCL4A
MEGA LED DISPLAYS PCS fitted with 5 seven sagment displays.
eech measunng 55 x 36mm. £5 ref LEDS.
MOD TRANSMITTING VALVES SJ180E £80 ref LOT112
SWITCHED MODE PSU'S 244 watt +532A +128A 502A -
120.2A. There @ a0 an optonal 3. v 254 rall ivaitanie. 120V240v ¥
P. Cased, 17580x145mm. IEC inlet Sutable for PC ute (6 d/diive
connectors 1 maboard). £15 ref LOT135
HYDROGEN FUEL CELL PLANS Thers i @ lot of interest i
using Hyrogen as the fuel of the future. Hydrogen I8 sasy m produce
using chemicals and surplus sciar genarated slectncity, i 18 a0 casy
to store Wwith [tbe Of no loss Hyrogen fuel cells are designed to store
hydropen 8nd wesght for wesght wall hold twice as much energy as @ full
petrot tank. Our plams gve you loads of informabion on Hyrogen
Jon, Storage and p plans to bulkd your own Hydrogen fuel
colll YOou Wil need 3CCH6S 10 8 wedl equiped workshop for this but full
CONSIrUCHON Getass 3N are mciuded. Futoell plans £8 el HY1
VIDEO PROCESSOR UNITS?/SV 10AH BATTS/24V BA
TX Not t00 sure what the function of these units is but they cenainty
make good SUpPers! Measures I90X320X(120mm, on the front are
controis for <can spesd, scan delay, scan mode, loads of connections
on the rea, Insice 2 x 8v 10AH sealed laad acks Dats, pcb's and 8 8A7
24vtorrontial Tansformer (Mains in). sokt as seen, May have one oriwo
broken knobs el due o POOF storege L1599 ref VP2
RETRON NIGHT SIGHT Recogrition of 8 standing msn at 300m
n 1/4 moonlight, hermatcally sealed. runs on 2 AA batteries, 80mm
F1.5 lens, 20mw Infrpred laser Included £325 ref RETRON
MAKE YOUR OWN CHEWING GUM KIT Everything you need
o make real chewing gum, even the bowd and tree <ap from the Sapodilia
tree £7 99 el SC190
MINI FM TRANSMITTER KIT Very high gain preamp. suppised
compiete with FET electret mi . Dessgned to cover B8-108 Mhr
but essity changed to cover 83-130 Mhz Worla with 8 common v
(PP3) battery. 0-2W RF. £9 Ref 1004
3-30V POWER SUPPLY KIT Vaneble, stadilzed power supply
for lab Lse. Shof CIrcurt protectd, sutable for profesional oF amateur
use 24v 3A transformer s needed b compiete the it £14 Ref 1007,
1 WATT FM TRANSMITTER KIT Suppied with prezo etectric
mic. 8-30vdc. Ar 25-30v you will gel neanty 2 wams! £15 ref 1008,
FM/AM SCANNER KIT Wef not quite, you bave 10 tum the knob
your self but you wall hear things on this radio that you would nothear on
an orchnary radi (even TV). Covers S0-160mhz on both AM and FM.
Buiit in 8 watt ampiffer, inc speaker £18 ref 1013,
3 CHANNEL SOUND TO LIGHT KIT Wireiess system. mains
opersted, separste sensaity adustment for sach channed. 1.200 w

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

WITH ORDER PLUS £3.50 P&P PLUS VAT.

24 HOUR SERVICE £4.50 PLUS VAT.
OVERSFEAS ORDERS AT COST PLUS £3.59

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

BULL ELECTRICAL|

IMATIL ORDER TERMS: CASH, PO OR CHEQUE

(ACCESS, VISA, SWITCH, AMERICAN EXPRESS)

'phone orders : 01273 203500

ROBOT VOICE KIT ineresting circutt that distorts your voics!
adjustabie, answer the phone with a different voce! 12vde £9 ref 1131
TELEPHONE BUG KIT Small bug powered by the ‘phone hne.
starts ransmitting as 500n as the phone 13 prcked upt £12 Ref 1135
3 CHANNEL LIGMT CHASER KIT 800 wams per channel
SPBad and dINBCHIoN CONtroISsupDied With 12 LEDS (you can fit triacs
instead to make kit mains, not supphed) 9-12vdc £17 ref 1028

12V FLOURESCENT LAMP DRIVER KIT Light up 4 foot
tubes from your car batiery! 9v 2a transformer aiso required £8 et
1068

HELPING HANDS Perfact for tose fiddly 1006 that need s
hands. € bell and socke! joints, magnifier. £7 99 ref YOSTA

VOX SWITCH KIT Sound actvated switth esl for making
bugging tape recorders ele, adustable senstniy. £10 el 1073
PREAMP MIXER KIT 3 input mono maxer, sep bass and tebie
conrols plus INdividus) lavet comros, 1Bvac, mput sens 100mMA £15
ref 1052,

SOUND EFFECTS GENERATOR KIT Produces sounds
ranging from bird chips to sirens. Compiete with speaicer, add sound
effects 10 your projects. for just £9 ref 1045

15 WATT FM TRANSMITTER (BUILT) 4 stage high power,
preamprequired 12-18wic, can wse ground plane, yag of open dipow
£69 ref 1021,

HUMIDITY METER KIT Builds into a pracision LCD humidity
meter, 9 I8 esign, peb, lodd drspiay and afl components included £29
PC TIMER KIT Four channsl output controlied by your PC, wall
SWITCH RiIQh CLITeIT Migens with retsys (Supphed). Software S4Upphed 30
yOou can program the chenneis 10 do what you want whenever you want
Minimum systerm configerston i 2685 VGA, 4.1,640k, serial port, hard
drive wath rmin 100k fres £24 95

MAGNETIC MARSBLES They have been around for @ number of
years but stil give rize 10 CUrosity and amazemant A pack of 1218 just
£3.99 e GVRX

NICKEL PLATING KIT ProMesional electropisting kit that wall
TRNECM rUSHng DA D Showoieces I 3 hours! Will plate onto
31007 0N, DONZE, QUVTItE, COODE, wisied Silver Soldered of brazed
Jourts. KRt inchudes enough 1o pleie 1,000 sq nches. Youwill aiso need
2 12v supoly, 8 contases and 2 12v gt bults. £45 ref NIK39
Minature adjustable timers, 4 pole ¢Jo output 3A 240v,
HY1230S, 12vDC adpustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustabie from 0-50 mins, £4.99
HY24055, 240v adjustable from 0-5 secs. £4.99%
HY24060m, 240v sdjustable from 0-60 mins. £6.99
BUGGING TAPE RECORDER Smai vosce activated recocder,
USES MICTD Ca4Selr COMDMIE with Neadohones. £265 99 ref MAR29P1.
POWER SUPPLY hey casec wih mains and o/p leads 17v DC
S00mA output Bergesn prce £5 38 ref MAGEFPS

COMPOSITE YIDEO WIT, Converts composite vides into sepa-
rate H sync, V s, aha videa 12v DC £1200 REF: MAGEP2.
FUTURE PC POWER SUPPLIES These fire 295x135x60mm
4 drive connectors 1 mother board connector, 150watt 12v fan, wc
iniet and ondoff pwach. £12 Ref EF6

VENUS FLY TRAP KIT Geow vour own carmivorous pisat with this
simple kit £3 ref EF34

§'X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price ket £5.99 ea REF MAGEP12

FIBRE OPTIC CABLE BUMPER PACK 10 motros for £4 99
ref MAG5P13 dea for expenmenters! 30 m for £12.99 ref MAG13P1
ROCK LIGHTS Unusual thngs these, two pieces of rock that giow
when fubbed together! bakved 1D cause ranil3 a pair Ref EF2D

3' by T AMORPHOUS SOLAR PANELS 145, 700ma 10
watrs, aluminum frame, screw termenals, £55 ref MAGAS
ELECTRONIC ACCUPUNCTURE KIT Bunids into sn slectronic
version instead of nesdies! good Ip wxpenment with. £5 ref 7P20
SHOCKING COIL KIT Build thes [#De battery operated device into
alt sorts of thangs. a0 gets worms cut of the ground! £9 el 7P36
HIGH POWER CATAPULTS Hinged arm trace for stabilfty,
tempered steel yolm. super strength latex power bands Departure
speed of smmunmon B excess of 200 miles per hour! Renge of over
200 metres! £8.99 ref RS

COMPAQ POWER SUPPLIES WITH 12V DC FANS Ex
equipment psu's. some ok some NOt but worth & for the fan atonel
probabty sbout 300 watt PC unit with IEC input £3.50 each ref CQY
BALLON MANUFACTURING KIT Brish made. small biot
biows mio @ large. longlasting bailoon, hours of funl £3.99 ref GVEI9R
9-0-5V 4A TRANSFORMERS, chasss mount £7 ref LOT19A.
MEGA LED DISPLAYS Burld your self 8 tiock or something with
these mega T seg displays S5mm high. 38mm wide 5ona peb for just
£4.99 ref LOT18 of a bumper pack of 50 dapiays for ust £28 ref
LOTHT.

SOLID STATE RELAYS

CMP-DC-200P 3-32wde operation, 0-200vac 1A £250
SMT20000/3 3-24vdc operabon. 28-280vac 3A £4.50

FREE COLOUR CATALOGUE
WITH EVERY ORDER

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK_LINE 0802 660335




Catching ;:

The Universal

Serial Bus

The USB is a new standard providing a single interface protocol for PC peripherals.
It could take over from RS232 and other standards - if it gets support from
hardware manufacturers. Will it be a long wait, or will there be three along Ina

minute? Asks Robin Abbott.

he Universal Serial Bus (USB) is a new standard

for interfacing peripherals to a computer at

transfer rates in excess of 1 megabyte per

second. It is intended to be flexible, inexpensive,

easy to use, easily expandable and sufficiently
defined to allow any kind of peripheral to be connected and
remain compatible with other devices connected to the bus.
The bus standard has been sponsored by Compagq, Digital
Equipment Corporation, 1BM, Intel, Microsoft, NEC and
Northern Telecom - an impressive list of names whichever way
you look at it!

In this article we will look at the USB bus from the viewpoint
of its capability and benefits to the user, and we will also look
in some detail at its operation, although it is worth noting that
much of the functionality of the bus at the lower level protocols
- electrical and signalling - will be available in integrated form
and therefore removed from the direct concern of anyone
actually implementing it.

The need for USB

Why do we need a new protocol for addressing peripherals?
Let us consider a typical medium- to high-end PC. For the
sake of example | have chosen to consider my own PC, which
is used for software and hardware development as well as
word processing, data analysis, accounting, and games. This
PC is Pentium-based and has the following peripherals:

® A keyboard and mouse for input

e A gamepad/joystick for games

® A colour inkjet printer.

e A laser printer which is used in place of the Ink et for high
speed output.

» A scanner, used for OCR, photocopying and incorporating
photographs in documents.

® Speakers used for sound output.

¢ An internal modem.

® An internal ZIP drive used for backup

® An internal CD-ROM

& External development peripherals, including a PIC
programmer, an eprom programmer, and the FED PIC Basic
development system.

This PC is shown in figure 1, which includes a view of the
internal cards required to support ali fhese devices. Note that
the following physical data standards are used in this system:

® An RS232 serial interface (COM1) is used for the mouse.

® An RS232 serial interface (COM2} is used for the
development peripherals, which are connected through a
simple data switch

e The joystick is connected on a standard PC games port.

e A SCS! interface Is used for the scanner.

o A slightly different SCSI interface is used for the ZIP drive.
Note that two SCSI cards are required, because the particular
scanner in use does not operate correctly on a standard SCSI
interface.

®'A parallel printer port is used for the inkjet and'laser printers.
As the PC has only one printer port, and as no further siots are
available for additional printer port expansion cards, an external
printer switch is required.

® The modem is internal, emulates a standard serial port
(COM4) and, because of the way interrupts are used in the PC,
cannot be used at the same time as the development
peripherals.

e The keyboard is connected to the PC on a standard PC
keyboard interface.

® The speakers are connected on a standard analogue. output
from an internal sound card.

e The CD-ROM is connected on an internal E-IDE interface.

Once the power cables are thrown in, this adds up to a grand
total of 18 different cables and 9 different physical interface
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LASER PRINTER PRINTER
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Figure 1: connections on a PC used for development and games

standards required to connect and power all the penpherals -
which are a fairly standard set for a busy professional or semi-
professional personal computer.

Switching between printers requires not only a seiection on
the PC, but also manuat switching. If this is forgotten, the current
print command has to be cancelled and submitted again once
the printer switch is in the comect position,

There are four different expansion cards reguired (two SCSI, a
modem and a sound card), which occupy all the ISA slots on the
motherboard, so that future expansion using this type of PC bus
siot is not possible. Setting up these cards to ensure that there
was no clash on the I/O port addresses used by the sound card
and the second SCS! interface caused considerable problems, as
they both clashed with the first SCSI card which was already
installed. If you are not yoursetf a PC owner, ask anyone who is -
they will amost certainly have a simifar story to tell.

Another issue is that of interrupts. in a typical PC there are 15
interrupts available for peripheral devices, a number of which are
reserved for internal operation, and in my PC all the remaining
interrupts have been used. Although well-behaved applications
and cards can share interrupts, this is not always possible, and in
practice | have rarely found it possible to install two peripherals on
one interrupt.

The Bus

The Universal serial bus (USB) system is intended to overcome
some of these problems. The USB is a new interface standard
which provides the following features:

® Removal of the limit to the expansion capabifity of a PC due
to a limited number of expansion siots.

o Allows simple expansion of a PC with common low-level
software drivers.

® Powering of peripheral devices via the USB cable.

# Up to 127 devices may be served per USB host connection.
® “Hot swapping” - devices may be connected, disconnected,
reset, and power cycled while the host PC is in use.

® Operation for simple low bandwidth devices at 1.5Mb/s.

® Operation at up to 12Mb/s for other devices, including audio
and compressed video.

® Reduction in cabling.

& Reduction in different type of cables.

& Cabling is simple, physically flexible, iow cost 4-core cable.
e Up to 5m distance per cable run.

® The electrical signalling allows the PC to place all peripherals
on the USB into a suspended low power state. This is used for
“green” energy saving systems.

® Autormatic assignment of addresses to devices, together with
software interrupt polling requires no user intervention for
device set-up.

The universal serial bus is not intended as a LAN, or to provide
networking services, but purely as a local connection facility to
a single host PC.,

The topology of a complete USB system is illustrated in figure
2 . The root hub is the host PC. All data transfers are
performed between the root hub and devices on the USB
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network, and devices on the USB

network do not communicate directly

with each other. There is only ever one

root hub. A USB node (also known as a

function) is a device which uses the

p USB to communicate to the host PC, so
ROOT HuB T our USB nodes are the keyboard, the

POy e = mouse, the printer, and so on.
LISB CONNECTOR

HOST PC

USB CONNECTOR
The devices shown as hubs are
special USB equipments which provide

USE CONNECTOR®
e USE HUB WITH EMBEDDED NODE one port towards the host PC, but
USB CONNECTOR S0FF e ‘ several downstream ports to which
[ US8 NODE further hubs or USB nodes may be
s ¢ i = connected. This allows a treellke
USB NODE P Ul connection of USB nodes, and has the
Use HUB USE COMMECTOR d J
advantage that unplugging a device
uSBCONNECTOR oyt e from the hub does not affe.ct any other
J0FF devices connected to it. It is envisaged
USB NODE US8 CONEECTOR that in practice hubs will normaily form
USa NODE part of an equipment. For example, a
S, keyboard may contain a hub device as

well as a USB node for the keyboard
itself. The hub on the keyboard now
allows a mouse and gamepad to be
directly plugged into it. This is called an
embedded hub.

USB NODE

Figure 2: topology of a complete USB system

SPEAKERS

UsSB (MONITOR CONTROL)

LASER PRINTER ‘PRINTER

i

MICROPHONE

USB
ROCT
HuUB

SOUND CARD
VIDEO CARD

SCANNER

IE USB HUB

MOUSE

E USB HUB OR EMBEDDED HUB
GAMEPAD/JOYSTICK

Figure 3: connections on a PC used for development and games, interfaced using the USB system
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We can now redraw figure 1 to show how the example PC
and all its connections can now be interconnected using the
USB system ffigure 3). The keyboard is an embedded hub, and
the other hub connections are used for the mouse and the
game pad. The monitor is a hub for the speakers and
microphone {note that in figure 3 we now have the capability
for monitor control which was not present in the original PC
configuration). The scanner operates as a hub for the two
printers, and also operates as a hub for a special hub to which
the other peripherals (the modem, ZIP drive and development
peripherals) are connected.

Note that we now have considerably less cabling to the PC
(as well as this, many of these functions will also be powered
from the USB, eliminating some power cables), and we have
removed three expansion cards - the USB root hub is
implernented on the motherboard.

There are a number of peripherals that are unlikely to use
the USB system:

CD-ROMs intended for internal mounting
Disk drives - internal disk drives, and external hard disks will
not use the USB system because they have a continuous very
high bandwidth requirement when they are in use.

Monitor video data. This has a very high continuous bandwidth
requirement (up to tens of megahertz), and as the monitor is
usually located close to the PC system unit then the usual
SVGA connector can be employed. However, contro! of the
monitor from the PC can use the USB system, and in our
example we have shown the monitor as a hub used to connect
the microphone and speakers.

Devices on a USB system may be high speed or low speed.
High speed devices may use up to the full USB bandwidth of
12MHz, low speed devices use a 1.5MHz transfer rate. The
lower speed device requirement is intended to drive simple
devices such as mouse or keyboard which do not send large
amounts of data, and send it (relatively) infrequently. There is a
limit placed on the number of low speed devices on a USB
system, as each byte sent by or to a low speed device
occupies the same amount of bus time as 8 bytes sent by a
high speed device.

Devices on a USB system are either asynchronous, or
isochronous. Asynchronous devices generate or receive data
as required. For example, the keyboard and the mouse are
asynchronous devices. Isochronous devices are defined as
devices whose bit rate is defined by the data. For example,
speakers are an isochronous device, and a telephone would
also be isochronous, as the speakers require a constant bit
rate of around 1Mb for a high quality stereo sound system,
and the phone requires a constant bit rate of 128Kb for a
duplex conversation when in use.

USB protocols

The normal RS-232 serial interface on a PC has just two
layers, the electrical which defines the voltage and
impedance levels, and the serial to parallel conversion.
Applications are then responsible for defining the meaning of
bytes transmitted on the interface.

The USB system consists of a number of layers. The USB
specification covers the mechanical and electrical interface
and addresses the issues of packetising data, addressing
data, and the controi and set-up of peripherals to the
minimum level required for communication by application
software. The communication layers in a USB system using
a hub are illustrated in figure 4. We will now consider each
layer in detail.

Mechanical

The USB plug is normally supplied moulded to a cable. If
you have a PC manufactured within the last 12 months or
s0, you probably have a dual USB connector on the back
panel which will be the two port connections for the root

hub. The symbol for the USB connector {which may be

Figure 5: the USB symbol

HOST PC

usB NODE

SOFTWARE

CLIENT o i CLIENT

(APBLICATION 1 OR MORE PIPES _ENDPOINTS 1 -n (RPPLICATION | |
SOFTWARE) SOFTWARE) |
USB HOST SYSTEM SheleeEE e USB HOST SYSTEM

SOFTWARE

ROOTHUB  pPACKETISING AND

]
PACKETISING AND

CRC CHECKING

USB FRAMING

CRC CHECKING

USB FRAMING

SERIAL TO PARALLEL/

r—-,
= .

SERIAL TO PARALLEL/|

PARALLEL TO SERIAL

USB WIRE

USB TRANSCEIVER

USB TRANSCEIVER F

Figure 4: USB protocol fayers (system using hub). Hub communications to the host are now shown
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printed alongside it} is lustrated in figure 5. The connectors
are unigue for upstream and downstream ports on a hub,
and so it is impossible to create loops within a USB system
which would almost certainly cause failure of the USB
system. Any node is connected to a hub using a single cable
with a connector on each end, and any hub is connected to
a higher level hub using a single cable.

The cable used for a USB link is four-core. The cores and
pin numbers in the connector are as follows:

Pin 1 VCC
Pin2 - Data
Pin3 + Data

Pin4  Ground

A high speed connection {12MHz) is fade through shielded
twisted pair for the data lines, the low speed connection may
be made through unshielded untwisted pair. The impedance
of the cabie is 90 ohms +/-15 percent. The high speed cable
is illustrated in figure 6.

;:n/\ LS,

o QOA0000000000000000000000N

v. @ =
Nt w4

Figure 6: USB cable

Electrical

There are two data lines for signalling B+ and D-. These are
be normally driven with data which causes differential
signalling, that is to signal a O then D- has a voltage level
which is above D+, and to signal a 1 then D- has a voltage
which is below D+.

The basic electrical standard used to drive the data is
balanced drivers with a source impedance of between 58
ohms and 84 ohms. Each driver should have the same
impedance, so typically two drivers with identical source
resistors will be used. The transmitters must have an output

swing of greater than 2.8V into a 15k load, and must be
capable of being switched off.

The receivers are balanced and must switch with an input
differential of 200mV, Each data line must also have a single
ended receiver to enable the device to detect differential
violations {where both data lines are switched to the same
state), to allow for additional switching.

To differentiate between a high and low data rate device
1.5k pull-up resistors are used. See figure 7 which shows
complete USB transceivers for high speed and low speed
applications implemented in a USB node, orin a port on a
hub. A high speed device has a pull-up resistor on the D+
line and a low speed device has a pull-up resistor on the D-
line, The drivers have pull-down resistors of 15k. In the idle
state of the line {(when the USB peripheral device Is not
powered, and the downstream driver is in a high impedance
state), the pull-down and pull-up resistors may be used to
determine the bit rate by the hub.

These resistors may also be used to determine when a
device is connected to a hub port. With no device
connected to a port, its transmission drivers will be in a high
impedance state, and the two data lines will both be pulled
to ground. This is called a ‘single ended O’ state (or SEO}.
When a device is connected to the port, it will be powered
up, but its transmission drivers will be in a high impedance
state. Therefore the pull-up resistor on the device's upstream
pont will pull one of the data lines high. This may be detected
by the hub's downstream port.

When no packets are being sent (when the USB is in the
idle state), the data lines are in the high impedance state, and
one data kne is pulled up to indicate the data rate. Data is
grouped into packets for transmission on the USB. At the start
of a packet (SOP), the data lines are driven into the opposite
state so that the first bit of the packet holds the opposite state
to the idle state. At the end of the packet (EOP}, the data lines
are driven to a single ended 0 for a petiod of 2 bit imes, and
then the bus is released for a minimum of 1 bit period, so that
it has returned to the idle state ready for the next packet.
Figure 8 illustrates transmission of a complete packet.

It is also possible to reset all devices connected to a port;
this is achieved by the hub placing the data lines into an SEC

SOURCE
RESISTOR

DATA IN

SOURCE
RESISTOR

15k 15k

DATA OUT <

SINGLE END
DETECT

SINGLE END
DETECT

HUB PORT

Figure 7: USB tranceivers
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Figure 8: complete packet

state for a period of 10ms. All devices which see this state
should then act as if they have just been connected to the bus.

Normally at least one packet will be sent on the bus every
milisecond. If the USB is idle for more than 3ms, all devices
may enter a suspend state. In the suspend state devices
should power down and use less than 500uA current, However
they do not have to do this, and may continue to draw power
as required for monitoring functions. For example, if the host
PC enters a low power state due to lack of keyboard or mouse
activity, then it may suspend the bus by placing it into the idie
state for more than 3ms. However, the keyboard and mouse
must remain fully available to detect user key presses or
mouse movements to wake the PC from its low-power state:
To do this they may draw the current they require to perform
this task.

Once suspended, devices may be woken by a reset, by a
resume state, or by normal traffic on the bus. It is permissible
10 take up to 20ms to wake from the suspended state.

All hubs must use high speed data rates on their upstream
port, and may allow high or low speed data rates on the
downstream port.

Data transmission

The data sent over the physical link employs NRZI encoding
with bit-stuffing. In this data transmission scheme, a O bit is
represented by a change in the state of the data lines and a 1
bit is represented by no change in the data line.

The receiver determines the clock to be used from the
transitions in the bit stream, so it could be seen that a long
series of 1s will result in no transitions in the bit siream, which
would be disastrous for the receiver's clock-recovery circuitry.
To prevent this problem, “bit stuffing” is employed. This
technigue inserts a ‘0" bit in the data stream if six 1 bits have
been seen, pricr to the NRZI process. The receiver then
removes the O bit after six 1s. This means that when
transmitting a long series of 1s, there is a potential inefficiency

—f=

7| T I e

| \ \

I0LE [ 0 1 1 0 1 1 1 1 t 1 (] 1 3 o 1
BT STUFF NG

Figure 9: transmission of bit stream using NRZI with bit stuffing

of 14 percent in the data, however, if this is a problem then
higher levels of the software are expected to employ data
cormpression to optimise cut this inefficiency.

The complete transmission process is shown in figure 9
which illustrates the transmission of a bit stream.

The USB power distribution system
The USB systems allows distribution of power to attached
peripherals. The nominal supply voltage is 5V, but devices must
operate with a power supply as low as 4.75V when drawing full
current, The maximum current consurnption of all loads
powered together is 5A, and any one peripheral may draw a
maximum current of 100mA on configuration, and up to
500mA maximum load. This is likely to be ample for nearly all
peripherals. The current drawn in suspend mode is a maximum
of 500uA,

Looking again at our example PC, the following peripherals
may be powered from the USB:

e Keyboard.

® Mouse

e Gamepad

® Speakers.,

o Modem.

¢ High capacity floppy drive

e External development peripherals.

Clearly the scanner and printers will require their own power
supplies, as power drawn by these devices may be tens of
watts. This type of device is known as a self powered device, It
is expected that even self powered devices will still power their
USB circuitry from the USB power distribution system. This
allows the heost to determine that these devices are present
even if the external power supply is not available, or allows the
host to enable the power supply of the device remotely.

When initialising a USB system, the host controller must
determine the identities of all the devices attached to the USB
bus. This is called bus enumeration. In performing this function,
the host also requests each device to inform it of its current
requirement during the configuration period (when each device
will be drawing less than 100mA). if the total requested current
is greater than can be supported by the host (which may be
less than the 5A maximum capability defined by the USB
specification), then high power devices will be informed that
they cannot draw full current and may have to operate with
reduced capability, or not operate at all.

Addresses and endpoints

Every function (device) on the USB has an address. Addresses
range from O to 128, and are programmed by the host during
the configuration of the bus by the host following power up, up
to 127 devices may exist on the USB system without the
necessity for each to have a different address set up by the
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THERE IS ONE DANGER YOU CAN'T SEE, HEAR,
SMELL OR FEEL- TS RADIATION. THERE ARE OVER
10,000 SHIPMENTS OF RADIOACTIVE MATERIAL IN
THE UK EVERY YEAR BY ROAD AND RAIL! WOULD
ANYBODY TELL YOU OF A RADIATION LEAK?
NEW GEIGER COUNTER IN STOCK Hand heid unit with
LCDscreen, autoranging, low battery alam, audible 'chek’ outpist New
and guaranteed £129 ref GE1

RUSSIAN BORDER GUARD BINOCULARS £1739
Probably the best binoculars in the worid! ring for colour brochure
RUSSIAN MULTIBAND WORLD COMMUNICATIONS
RECEIVER Exveptional coverage of 9wave bands. (5 short, 1LW,
1FM, 1MW) internal fermte and external teteScopic aefials, mams/
battery. £45 ref VEGA

NEW LASER POINTERS 4.5mw, 75 metre range. hand heid unit
fuNS on two AA batteries (suppied) 670nm. £29 ref DECAS

HOW TO PRODUCE 35 BOTTLES OF WHISKY FROM
A SACK OF POTATOES Comprehensive 270 page book
covers all aspects of spirit production from everyday matenais. includes.
construction detaits of simple stills etc £12 ref MS3

NEW HIGH POWER MINI BUG wath a range of up to 80C
metres and a 3 days use from @ PP3 this 15 our top selling bug! less
than 1" square and a 10m voice peckup range  £28 Ref LOT102
BUILD YOU OWN WINDFARM FROM SCRAP New
pubtication ghwes step by step guide to bulding wind generators and
propeilors. Armex with this publication and a good local scrap yard
could make you seif sufficient in electncity! £12 ref LOT81

PC KEYBOARDS PS2 conneclor, top Guailty sutabse for all 2686/
366/486 etc £10 ref PCKB. 10 for £65

NEW LOW COST VEHICLE TRACKING TRANSMITTER
KIT £29 range 1.5-5 mres, 5,000 hours on AA battenes, transmits
info on car direction, laft and nght turms, start and stop information
Works with any good FM ragic. £29 ref LOT101a

HIGH SECURITY ELECTRIC DOOR LOCKS Complete
brand new Italan lock and latch assembly with both Yale type Iock (keys
inc) and 12v operated deadiock £10 ref LOTIS

*NEW HIGH POWER WIRELESS VIDEO AND AUDIO
BUG KIT 1/2 MILE RANGE Transmits video and audio signals
from a minature CCTV camera {included) to any standard televimon!
Supplied with telescopic aenal £169

CCTV PAN AND TILT KITMotonze your CCTV camera with this
smple 12vdc kit 2 hermentically sealed DC inear seno mators Smm
threaced oulput 5 58cs 10D 10 stog, can be stopped any where, 10mm
travel, powerful. £12 ref LOT125

GPS SATELLITE NAVIGATION SYSTEM mace by Garmin,
the GPS38 s hand heid, pocket sized. 255g. position, atrtude, graphic
compass, map builder, ndro filled. Bargain price just £179 ref GPS1
CCTV CAMERA MODULES 46X70X29mm, 30 grame, 12v
100mA auto electronic shutter, 3 6mm F2 lens, CCIR, 512492
poels, wdeo output & 1v p-p {75 ohm). Works directty into a scard or
video input on a tv or video. IR sermattve. £79.95 ref EF137.

IR LAMP KIT Surabie for the above camera, enables the camera
to be usad in total dackness! £6 ref EF 138

INFRA RED POWERBEAM Handhexd battery powered lamp, 4
Inch reflector, gives out powerful pure infrared light! perfect for CCTV
use, nightsights etc E29 ref PB1.

SUPER WIDEBAND RADAR DETECTOR Detects both
racar and laser , X K and KA bands, speed cameras, Bnd all KRown
speed detection systems. 360 degree coverage, front Aearwaveguides

1.1%2.7"x4.6" fits on sun visor or dash £149 ret

CHIEFTAN TANK DOUBLE LASERS
9 WATT+3 WATT+LASER OPTICS

Coukl be acanted for leser istener, long range communications etc
Double beam unis designed to fit in the gun barmed of a tank, each unit
has two semi conducter tasers and molor drve units for alignement 7
mile range, no crrcutt diagrams due to MOD, new price £50,0007 us?
£199 Eachunit has iwo gallium Arsemde injechon lasers, 1x 9 watt,
1x 3welt, 300nm wenelength, 28vdc, 600Nz puise frequency Theunts.
algo contain an electronic receiver to detect refiected signals from
targets. £190 for one. Ref LOT4.

EASY DIY/PROFESSIONAL TWO WAY MIRROR KIT
Incluces speciai adnesive film o make two way mirror(s) vp to80"x20™
{glass nof included) includes full instructions £42 ref TW1.

NEW LOW PRICED COMPUTER/WORKSHOP/HI-FI
RCB UNITS Complete proteciion from fauky equipment for
everybody! Inline unit fits in standard [EC lead (extends it by 750mm),
fted in less than 10seconds, reset/test button, 10A ating £6 99each
ref LOTS. Or a pack of 10 at £49, 90 ref LOTS, If you want a box of 100
you can have one for £2504

TWO CHANNEL FULL FUNCTION B GRADE RADIO
CONTROLLED CARS From wWorld famcus manufactures these
are returns sothey will need attenton (Usuaily phyeical damage) cheap
way of buying TX and RX plus servos efc for new projects etc £12 each
8okl as seen ref LOT2.

MAGNETIC CREDIT CARD READERS AND ENCODING
MANUAL £9.95 Casec with fiyleads, designed to read standard
credn cargs! complete with control eictronics PCB and manual
covening everything you could wart to know about whats hidcen in that
magnetic strip on your card! just £8 95 ref BAR31

o .
FREE 10%
| |
|

I DISCOUNT VOUCHER

CUT OUT AND INCLUDE THIS
I CORNER WITH YOUR ORDER

l AND DEDUCT 10% |

l FROM ALL THE ITEMS 1IN THISI
ADVERT! —

L----------

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuais thit give you
Information on selting up gifferent businesses, you peruse these al
your lersure using the text eddor on your PC. Also included is the
certficate enabiing you 1o reproduce (And sei() the manuals as Much as
you liked £14 ref EPT4

RUSSIAN 900X MAGNIFICATION ZOOM MICROSCOPE
metal construction. buiitin iight, mimor etc. Russianshnmp farmi, group
viewng screen kots of accessones. £29 ref ANAYLT.

AA NICAD PACK Pack of 4 tagged AA nicads £2 99 ref BAR34
RUSSIAN NIGHTSIGHTS Model TZ54 with intra red duminator,
views up to 75 metres in full darkness in nfraned mode. 150m range,
45mm lens. 13 deg angle of view, focussing range 1,5m to mfintty, 2 AA
battenes requited 950g wesgit £199 ref BARE1. 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 (ine, 99x24mm £2.99 ref SM1623A

20 character 2 line, 83x19mm £3.99 ref SM2024A

18 charactet 4 line, 6H25mm £5 55 ref SMC1640A
TAL-1, 110MM NEWTONIAN REFLECTOR TELESCOPE
Russian Super astronomical 'scope, everything you need for some:
senous star gazing! up to 169x magnfcation Send of tax for further
information 20kg. B85xB00x1650mm ref TAL-1, £249

YOUR HOME COULD BE SELF SUFFICENT IN
ELECTRICITY Comprehensive plans with ioads of info on desigring
sysiems, panels, control etectrorics etc £7 ref PVl

COLOUR CCTV
VIDEO CAMERAS,
BRAND NEW AND,
CASED, FROM £99.

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

Works with most modern video's, TV's,
Composite monitors, video grabber cards etc
Pal, 1v P-P, composite, 75ohm, 173" CCD, 4mm F2.8,
500x582, 12vdc, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty,1 off price £113
ref XEF150, 10 or more £99 ea 100+ £88

MICRO RADIO 1r's tiny, just ¥8" thick, aute tunning, compiete with
headphones FM £9 99 ref EP35

25 SQUARE FOOT SOLAR ENERGY BANK KIT 100 676"
6v Amorphous 100mA panets. 100 diodes, connection detalls etc to
build a 25 square foot solar cedl for just £89 ref EF412

CONVERT YOUR TV INTO A VGA MONITOR FOR €25}
Corverts a colour TV into a basic VGA screen. Compiete with built in
pau, lead and s\ware , ldeatfor taptops or a cheap upgrade Suppiled in
it form for home assembly SALE PRICE £25 REF 5434

*45 WATT FM TRANSMITTER Aiready assembled but some
RF knowiedge will be useful for setting up. Preamp req'd, 4 stage 80-
108mhz, 12-18wdc, can use ground ptane. yagl or dipole £65 red 1021
*4 WATT FM TRANSMITTER KIT Small bul powerts FM
tramsmitter kit. 3RF stages, MIC & Ui (reamp included £24 ref 1028
YUASHA SEALED LEAD ACID BATTERIES 12v 15AH at
£18 ref LOTB and below spec By 10AH at £5 a pair

ELECTRIC CAR WINDOW DE-CERS Comolete with cable.
plug etc SALE PRICE JUST £4.99 REF SA28

AUTO SUNCHARGER 155x300mm solar panel with ciade and 3
metre lead fitted with a cigar plug 12v 2waftt. £12.99 REF ALUG10P2.
SOLAR POWER LAB SPECIAL You ge! 2 6°%5° 8y 130mA
cells, 4 LED's, wire, buzzer, switch + 1 refay or motor. B7.98 REF SAZ7
12V DC MOTOR SPEED CONTROL KIT Complete with PCB.
etc. Upto 30A A heal sink may be required £ 19 00 REF: MAGAT
SOLAR NICAD CHARGERS 4 x AA size £9 99 ref 6P476, 2 x
C s1e £9 99 raf 60477

MEGA POWER BINOCULARS Madae by Helios, 20 x
magnificat:on. precrsion ground fully coated optics, 60mm obsectives,
ghack resrstant caged prisme, case and neck strap £89 ref HPH1
GIANT HOT AIR BALLOON KIT Build a 4 5m circumfrence,
fulty functioning bakoon, can be launched with horme made burmes afe.
Reusable {unt¥ you ‘oose ) £12.50 ref HA1

AIR RIFLES .22 As used by the Chinese army for training puposes,
s0 there 1 & iot about! £39 95 Ref EF78. 500 peilets £4.50 ref EF80
*NEW MEGA POWER VIDEOAND AUDIC SENDER UNIT.
Transmits both audio and video signals from etther a video camera.
video recorcer, TV or Computer etc to any standard TV set in a 500m
range! (tune TV to channel 31) 12v DC

op Price is £65 REF: MAG15S 12v psu Is £5 extra REF: MAGS5PZ
*MINATURE RADKD TRANSCEIVERS A parr of waike talices

BULL ELECTRICAL}

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50 YEARS).
MAIL ORDER TERMS: CASH, PO OR CHEQUE]

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

'phone orders: 01273 203500

(ACCESS.VISA, SWITCH, AMERICAN FXPRESS)

FAX 01273 323077

E-mail buﬂ@_pavilion.co.uk

with a range up to 2 kim in open counry. Units measure 22x52x155mm
Including cases and earpioes. 2xPP3 req'd. £37.00 pr.REF: MAG30
FM TRANSMITTER KIT noused in a standard working 13A
adapteri] the bug runs directly off the mains so iasts forever! why pay
£7007 or prce is £18 REF: EFB2 (kit) Transmits to any FM radio
Built anc tested version now available of the above unit at £45 ret
EXM34

“FM BUG BUILT AND TESTED supenor design 10 lit. Supphed
to detectrve agencies. 9y battery req'd. £14 REF. MAG14

GAT AIR PISTOL PACK Complete with pestol, darts and pellets
£14 35 Ref EF82B extra pellets (500) £4 50 re! EF80

HEAT PUMPS These are mams operated a:r to air units that consrst
of a aluminium plate (cooking mde) and a radiator (warmng side)
connected together with a compressor. The plate fingented into water
will freeze it. Probably about 3-400 watts so could produce 1w in ideal
condmons £30 ref HP1

3 FODT SOLAR PANEL Amorphous silicon, 3'x 1° housed i an
aluminium frame. 13v 700mA ouput. £S5 ref MAG4S
SOLAR/WIND REGULATOR Prevents bafteries from over
charging. On resching capacity the reguiator drverts excess power Into
heat avording damage Max power is 60 watts £27.99 rel S/ICA11-405
FANCY A FLUTTER? SEEN OUR NEW PUBLICATION?
Covers all aspects of horse and dog betting, systems etc and gives you
a betting system that should make your betting far more profitable! £6
a copy ref BETY

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGSP13 ideal for expenmenters! 30 m for £12 99 ref MAG13P1
4X28 TELESCOPIC SIGHTS Suttable for ail air fes, ground
lenses, good light gathenng propertes. £24 95 ret RiT
GYROSCOPES Remember these? well we have found a company
that sti manufactures these popular scientific toys, perfect git or for
educational usae etc. £6 ref EP70

NICAD CHARGERS AND BATTERIES Standerd universal
mains operated charger, takes 4 batts + 1 PP3, £10 ref PO11D.
Nicads- AA size (4 pack) £4 ref 4P44, C size (2 pack) £4 ref 4P73 D
size (4 pack) £9 ref 9P12.

RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Battery WiAzard! Uses the latest pulse wave charge systemto
charge alt popular brands of ordinary batteries AAA, AA, C, D, four at
a timed Lied system shows when batteries are charged, automatically
rejects unsutable osils, compilete with mains adaptor, BS appraved
Price i6 £21.95 ref EP31.

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multibang 2000 radar detector can
prevent even the most responsible of dnvers from losing thesr Beencet
Adjustable audible starm with B flashing keos gives nstam warming of
radar zones Detects X K and Ka bands, 3 mite range, ‘oves the hit
‘around bends' and ‘rear trap faciiies micro s2e just 4.2592 S% 757,
Can pay for itsell in just one cayl £89 ref EP3.

3" DISCS As used on oider Amstrad machines, Spectrum phsd's etc
£3 each ret BAR400

STEREO MICROSOPES BACK IN STOCK Russian 200x
compiate with lenses, lights, fiters etc etc very comprehensive
microecope that would normally be around the £700 mark, our pnoe
i just £200 (full money hack guarantee) full details in catalogue
SECOND GENERATION NIGHT SIGHTS FROM £748
RE TRON Russian night.sight, 1.8x, infra red lamp, 10m-i, standard
M42 lens. 1. thg £349 ref RETY

LOW COST CORDLESS MIC 500 range, 90 - 105mhz. 115g,
193 x 26 x 29mm, 9v PP3 battery required. £17 ref MAG1I5P1

HI POWER SURVEIL LANCE TELESCOPE Continuous zoom
controt from 20 times to anamazing 60 times magnification. 60mm fully
coated ohyectne lens for j hgnt trar - plete with
tnpod featunng micro elevation control. £75 ref ZT1

JUMBO LED PACK 15 10mm bicolour teds, plus 5 giant (55mm)
seven segment dreplays all on a peb £8 et JUMA, Pack of 30 S&mm
seven seg displays on pcbe is £19 ref | ED4, pack of 50 £31 ref LEDSO
12VDC 40MM FANS MADE BY PANAFLO, NEW. £4. REF FAN12
HELP WANTED WITH MOTORS We have thousands fo
clear at rock bottom pnces| bumper pack of 20 motors {our choioe) is
just £19.951 Some of these will be 5" or maybe larger!

HELP WANTED WITH MULTI RAIL POWER
SUPPLIES Again we have thousands available. most with fans,
mostly cased, sokd as seen, condftion may vary, $ome wording some
nat. Pack of 10 is £10.95

HELP WANTED WITH TELEPHONE COIN BOXES
Need we say, thousands avaiablel these are unite designedto convert
an ortingry phone Mo a coindox phone: They have damaged cases but
the electronics and coinsiots are ol Speech chip on the board talks to
you as you program ftl Pack of 10 s £15.95

HELP WANTED wiTH EXTERNAL MICRC TAPE
STREAMERS 10,000 in stock. space needed) brand new cased unis
with icads of ineresting bits (motor, tape heads, PCB etc etc Very
smart plastic case useful for prosects etc. Pack of 20 i8 £19.95 ref MD2
HELP WANTED WiTH YUASHA 12V 6.5AH SEALED
LEADACIDBATTERIES Apout 10pallets ful st inside warehouse
n0 21 pack of § for just £ 19.95 also some below spec By 108H at £19.95
tor a pack of 8

Check out curWEB SITE

full oolowr intaraoctive
1897 oatalogue
ilion.co.uk/bull-eleotrioal

Mttpe//www.

FREE COLOUR CATALOGUE
WITH EVERY ORDER

“SOME OF QUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK_LINE 0802 660335
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Figure 10: USB 1 millisecond frame structure

user - anyone who has tried to set up expansion cards in a
PC and has to worry about setting the address and interrupt
number of the card will appreciate how much of a benefit this

can be !

A function may have a number of endpoints. An endpoint is
an internal address within the function which allows the
controlling software to address packets to different internal
functions of a single USB function. For example, a combined
scanner/printer may have an endpoint for the scanner and an
endpoint for the printer within a single USB address to allow
the host software to treat the single device as two
independent functions. A device may have up to 16 endpoint
addresses. Endpoint address 0 is the controlling endpoint
which is used by the host software to set up all devices on the
USB system, and cannot be used by the application.

Packetising

Data to be sent on to the USB is divided into packets, the
maximum size of which is around 8kbits - at 12MHz this takes
around 700us to transmit on the bus. Data is transmitted on

the bus Least Significant Bit (LSB) first. Most data transfers
are in bytes, however, some bit fields transmitted in headers
are not aligned on a byte boundary.

The USB host divides time into 1ms frames, Every 1ms the
host sends a special packet, the start of which (the SOP bit) is
accurately timed. At the end of each frame there is a guard
time during which no data is sent, and during which time hubs
on the USB system electrically disconnect any active
transmitters. This ensures that the bus is idie for the SOF. This
is llustrated in figure 10. These frame packets are not sent
when the bus is suspended.

A packet is delimited by the SOP and EOP markers on the
data lines as described above.

A packet always starts with a synchronising pattern which
is sent as seven 0s followed by a 1 - this represents the byte
80 hex. This is used to enable the receiver’s clock
synchronisation circuitry to recover the clock. Following the
synchronisation pattern the first bit of the packet is sent on
the bus.

The format of the various USB packets is shown in figure 11.

IN PACKET

OUT PACKET

SETUP PACKET

SOF PACKET

DATAO PACKET

DATAt PACKET

HANDSHAKE
PACKET - ACK

HANDSHAKE
PACKET - NAK

HANDSHAKE
PACKET - STALL

FRAME SYNG PID-IN ADDRESS ENDP  CAC -
[ 00000001 l 10010110 l 7817 l 4B l 5BIT | BT R R o
USB NODE. THE ENDPOINT ADDRESS IS
FRAME SYNG PID - OUT ADDRESS ENDP  CRC THE ADDRESS OF THE ENDPOINT WITHIN
THE NODE. FOR OUT AND SETUP THESE
[ 00000001 I 10000111 | 7BIT I 4BIT l 5BIT l 32 8ITS ADDRESSES ARE THE ENDPOINT WHICH
SHOULD RECEIVE DATA, FOR IN PACKETS
THESE ARE THE ENDPOINT ADDRESS
- R,
FRAME SYNG  PID - SETUP ADDRESS ENDP  CRC T R T
‘ 00000001 l 10110100 | 78T [ 4BT l 58T | 2 BITS
FRAME SYNC PID - SOF FRAME NUMBER CRC
THE FRAME NUMBER CYCLES
[ 00000001 ] 10100101 I 11 BIT [ 58T I 287S  FROMOTO 7FF Hex AND
INCREMENTS ON EACH FRAME
FRAMESYNC  PID-DATAD DATA CAC
[ 00000001 ] 11000011 [ 0-1023 BITS [ 16 BIT 32- 8216 BITS
FRAMESYNC  PID - DATA? DATA cAc
[ 00000001 ] 11010010 l 0. 1023 BITS E 16 8IT J 32 - 8216 BTS
PID - ACK
FRAME SYNC HANDSHAKE
[ 50000001 L 01001011 l 16 BFTS o
PID - NAK ALL FIELDS ARE TRANSMITTED LSB FIRST
FRAME SYNC ~ HANDSHAKE BIT FIELDS ARE SHOWN LSB FIRST AS THEY
WOULD BE TRANSMITTTED
[ 00000001 l 01011010 I 188ITS
THERE iS AN ADDITIONAL PREAMBLE PAGKET
PID - ACK TYPE USED FOR LOW SPEED DEVICES
FRAME SYNC ~ HANDSHAKE
I 00000001 l 01111000 l 16 BITS

Figure 11: packet formats
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Surplus always
‘ anted for cash!
1 LOW COSTPC's -
SPECIAL BUY .o

'AT 286" :
40Mb HD + 3Mb Ram “Sesmss..

LIMITED QUANTITY only of these 12Mhz Hl GRADE 286 systems

Made In the USA to an industrial specification, the system was

cesigred lor tofal rehabilty. The compact case housas the mother-
| board, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
drive & integral 40Mb hard disk drive to the front. Real time clock
with battery backup is provided as standard. Supplied in gocd used
condition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Aur |

Orger as HIGRADE 286 0”‘ y £’29_ oo (E)

Optional Fitted extras: VGA graphics card £29.00
1 4Mb 3% floppy disk drive {instead of 1.2 Mb} £19.95
Wordpertect 6.0 for Dos - when 3¥* FDD option ordered £22.50
NE2000 Etherneat (thick, thin or twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

Limited quantity of this 2nd user, supurb small size desktop uniL

Fully featured with standard simm connectors 30 & 72 pin. Supplied

wath keyhoard, 4 Mb of RAM, SVGA monftor output, 256k cache and

niegral 120 Mb IDE drive with single 1.44 Mb 3.5 floppy disk drive,

Fully tested and guaranteed, Fully expandable only

Msny other optiens avalabie « call for detalis. £399.00
3 V2 I 8 "

FLOPPY DISK DRIVE.
5%" or 3%" from only £18.95 !

Massive purchases of standard 5%” and 3'%" drives enables us to
present prime product at induslry beating low prices! All units (uniess
stated) are BRAND NEW or removed from ofian brand new equip-
ment and are fully tested, aligned and shipped 1o you with a 90 day
puarantee and operate from standard vollages and are of standard
| sze. All are 1BM-PC compaltible (if 3%" supported on your PC).
%" Panasonic JU363/4 720K or equivalent RFE £24.95(8
3%" Mitsubishl MF355C-L. 1.4 Meg. Laptops only £25.95(B
3%" Mitsubishi MF355C-D. 1.4 Meg. Non iapt E1B.QS§B)
5%* Teac FD-55GFR 1.2 M?? (for 1IBM pc's) R?‘% £18.95(8)
8%* Teac FD-55F-03-U 720K 40/80 {for BBC's etc) RFE  £20.95 Bi

%" BRAND NEW Mitsubishl MF5018B 360K £22.95(8
Table {Gp case with integral PSU for HH 5%" Flopp or HD £29.95(8
&~ Shugart 800/801 8" 5S refurbished & tested :195.00‘53
@~ Shugart 810 B* SS HH Brand New £195.00(E
8" Shugart 851 8" double sided rafurbished & lested £250.00(E
Mitsubishi M2894-63 8" double sided NEW £275.00(E

Mitsublshi M2896-63-02U 8" DS slimiine NEW 9255.0355
Dual 8“ cased drives with gral power supply 2 Mb £499.00(E
HARD DISK DRIVES
End of line purchase scoopl Brand new NEC D2246 8" BS Mbyte

drrve with indusiry standard SMD Interface, replaces Fujitsu
equivalent model. Full manual. Only £299.00 or 2 for £525.00 (E)

3%" FUJ FK-303-26 20mb MFM I/F RFE E59.95§C'
3%" CONNER CP23024 20 mb 1DE UF (or equiv )JRFE £59.95(C)
3%" CONNER CP3044 40mb IDE lfFu{gr eguiv.)RFE £69.00{C}
%" RODIME RO3057S 45mb SCSI UF {Mac & Acorn)  £69.00(C)
2%" WESTERN DIGITAL 850mb |DE VF Brand New  £185.00(C
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE  £49.95(C
5%° SEAGATE ST-236R 30 mb RLL I/F Refurb £69.95(C
5%° CDC 94205-51 40mb HH MFM I/F RFE tested £69.85(C
5%" HP 97548 850 Mo SCSI RFE tested £89.00(C

£3° HP C3010 2 Gbyte SCSI differentia/ RFE tested £195.00 C)
g FUNTSU M2322K 160Mb SMD I/F RFE tested €195.00(E)
Mard disc conttollers for MFM , IDE, SCSE. RLL etc. from £16.85

THE AMAZIN

Converts your colour monitor into 8 QUALITY COLOUR Tvil

TV SOUND &
VIDEC TUNER

CABLE COMPATIBLE *

The TELEBOX is an attractive fully cased mains powered unit, con-
wmining all electronics ready to plug into a host of video moniors
made makers such as MICROVITEC, ATARI, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
waeo output will also plug directly into most video recorders, allowing
mceplion of TV channels not normally racelvable on most lelavi-
sion receivers* (TELEBOX MB). Push button controls on the front
sanel aliow teception of 8 fully tuneabie 'off air' UHF colour telavision
enannels. TELEBOX M8 covers virtally all television frequencies
WHF and UHF inciuding the HYPERBAND as used by most cable
TV operators. A composite videa oulput is located on tha rear panel
L diract connection to most makes of monitar or desktop computer
wdeo Systems, For complete compatibility - even for monitors with-
out sound - an integral 4 watt audio amplifier and low ltevel Hi Fi
k0 gutput are prowviced as standard.

TELEBOX ST for composite video input typé monattors
TELEBOX STL as ST but fitted with integral speaker £39.50
TELEBOX MB Muttiband VHF/UHF/Cabla/Hyperband tner  £69.95
Feor overseas PAL versions stale 5.5 of 6 mHz sound spacification,
“For cable / hyparband reception Telebox MB should be connected

1o & cabla sefvice. Sh inni code on all Teleboxa's is [BI

£36.95

[ ()
Virtually every type of power
supply you can imagine.Over

10,000 Power Supplles Ex Stock
Call for Info / list.

Issue 13 of Display News now available - send large SAE - PACKED with bargains!
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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 S4VINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification
g monitors you will ever see -

At this price - Don’t miss it!!
Mitsubighl FA3415ETKL 147 SVGA Multisync colour mondor with fine
028 dot pitch tube and resolution of 1024 x 768. A
vanety of inputs alows connection to a host of comput
ors inciuding IBM PC's in CGA, EGA, VGA & SVGA
modes, , COMMODORE (including Amiga 1200),
ARCHIMEDES and APPLE. Many leamses: Eiched

facepiate, text swiching and LOW RADIATION MPR

o specication. Fully guarantesd, supplied in EXCEL-
kttle used condon.

Tit & Swivel Base E4.75 Only £119 o Mor;g?s'va&

VGA cabie for IBM PC inciuded.
Extamnal cabies for cther types of computers CALL

As New - Used on film set for 1 week only!!
15 0.28 SVGA 1024 x 768 res. colour monitors.

Swivel & tilt etc. Full 90 day guarantee. £145.00 (E)

QOpen Mon-Fri 9.00-5:30
Dept ET. 32 Biggin Way
Upper Norwood
LONDON SE19 3XF

Al prices for UK Maniand, UK customers add 17.5%
Loca! Authoriigs - minrum account orger £50. Cheques over £100 are subyed! 13 10 working days

Cleararce.
0, (C}=£8.50, (D)=£1200, (E}=£15.00, (F}=£18.00, {GI=CALL. Allow approx 8 days lor shipping - faster CALL. Scotenc
Congftions of Sale

Just in - Microvitec 20* VGA (800 x 600 res.) colour monitors.
Good SH condltlon - from £299 - CALL for info

PHILIPS HCS35 (same style as CMaa33) attractively styled 14”
solour monitor with both AGB and standard composite 15.625
Khz video Inputs via SCART socke! and separate phono jacks.
Intagral audio power amp and speaker for all audio visual uses.
Wiil connect direct to Amiga and Atari BBC computers. Ideat for all
video monitoring / security applications with direct connection
to most colour cameras. High quality with many features such as
front concealedffl?yp conegols, 'CR corraction button etc. Good
used condition - fully tested - guarameed

Dimensions: W14" x H12%" xg‘ISV.v' D Only £95 {E}

PHILIPS HCS31 Uitra compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security applications, High quality, ex-equipment
fully tested & guaranteed {possible minor scréen burns). In attrac-
tive square black plastic case measuring W10™ x H10" x 13%° D

240 V AC mains powered. Only £79.00 >

KME 10" 15M10009 high definition colour monitars with 0.28" dol
pitch. Superb clarity and modern siyling. .. "

Operates trom any 15.625 khz sync RGB video 3
sourca, with RGB analog and composite sync
such as Atari, Commodore Amiga, Acomj§
Archimedes & BBC. Measures only 13%" x 12° x§

11*. Good used condition. Only £125 (E)
20" 22" and 26" AV SPECIALS

Superbly made UK manutacture. PIL all solid state colour monilors,
complete with composite videc & optional sound input. Atiractive
teak sl{le case. Perfect ior Schools. Shops, Disco, Chubs, ete.ln
EXCELLENT fittle used condition with full 90 day guarantee.

20"...£135 22" .£155 26"..£185m®m

SPECIAL INTERES MS

MITS. S FA3445ETKL 14" Industrial spec SYGA monitors £245
ZkW 10 400 KW - 400 Hz 3 phase powsr sources « ex stock £POA
1BM szsn;r&«pe 1, Token fing base unit driver £950
1BM 53F5501 Token Ring ICS 20 port lobe modules £750
IBM MALU Token ring distribution panel B228-23-5050N £95
AlM 501 Low distortion Oscillater 9Hz to 330Khz, IEEE £550
Trend DSA 274 Data Analyser with G703(2M} 64 ilo £POA

Marconl 6310 Programmable 2 to 22 GHz sweep generator £6500
HP16508 Loglc Analyser £3750
HP3781A Pattem generator & HP3782A Exor Detector  EPOA
HP APOLLO RX700 sysiem units £650
HP6621A Dual Programmable GPIB PSU 0-7 v 160 walts  £1800
HP3081A Industrita workstation c\w Barcode swipe reader €175

HP6264 Rack mount varable 0-20V @ 20A metered PSU €675
HP54121A DC to 22 GHz four channel tes! set £POA
HP7580A A1 8 pen HPGL high speed drum plotter £1850
EG+G Brookdead 95035C Precision lock in amp £650
View Eng. Mod 1200 compulerised mspection system £POA
Ling Dynamics 2kW programmabie vibration test system  £POA

Computer controlled 1058 x 560 mm X ¥ table & controllar £1425
Kelthley 550 CV capacitor / voltage analyser EPOA

Racal ICR40 dual 40 channel voice recorder system £3750
Fiskers 4SKVA 3 ph On Line UPS - New bans Dec.1995  £9500
1Cl RS030UV34 Cleanline ultrasonic cleaning system EPOA
Mann Tally MT645 High speed line printer £2200
Intel SBC 486/133SE Multibus 486 system. EMb Ram €1200
Zeta 3220-05 AQ 4 pen HPGL fast drum plotters £1150
Nikon HFX-11 (Ephiphot} exposure control unit £1450

us Boards & Components List. SAE / CALL Eg.:_’%

Molorola YME
Trio 0-18 vdc lingar, matered 30 amp bench PSU, New
Fujitsu M3041R 600 LPM band printer

Fulitsu M3041D 600 LPM printer with network interface £1250
Perkin Elmer 2998 Infrared spectrophotometar £POA
VG Electronlcs 1035 TELETEXT Decoding Margin Meter  £3750

Andrews LARGE 3.1 m Salelfite Dish + mount (For Voyagerl) £950
Sekonlc SD 150H 18 channel digital Hrnrid charnt recorder £1995

TAYLOR HOBSON Tallysurt ampiifier / racorder £750
System Video 1152 PAL wavelerm monitor £485
Test Lab - 2 mir square quialised acoustic test cabnets £300
Kenwood 9601 PAL Veclorscope - NEW £650

Piease call for turther details on the above jitems

Surplus always
wanted for cash!

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart
Less than Half Price!

Top qualieé 19" rack cabinets made in UK by
Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front door,
full height lockabie haif louvered back door
and louvered removable side panels. Fully
adjustable internal fixig struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution stnp make
these racks some of the most versatile we
nave ever sold. Racks may be stacked side by side and therefore
require only two side panels to stand singry or in multipte bays.
Overall dimensions are: 77%" H x 32%" D x 22° W. Order as:

OPT Rack 1 Complete with removable side panels. £335.00 (G)

OPT Rack 2 Rack. Less side panels £225.00 {G)

32U - High Quality - All steel RakCab |

Made by Eurocraft Enclosures Lid to the highest possible spec,
rack features all steel construction with removabie
side, front and back doors. Front and back doors are oE
hinged for easy access and all are lockable with
five secure 5 lever batrel locks. The front door
is constructed of double walled steal with a
‘dasigner style’ smoked acrylic front panel to
enable status indicators to be seen through the
panel, yet remain unobtrusive. Intemally the rack
features tully slotted reinforced vertical ﬁxinlg‘
members to take the heaviest of 19" rack |
equipment. The two movable vertical fixing struts
{extras available) are pre punched for standard
‘cage nuts’. A malns distribution pansl internal- ¢
Iy meunied to the bottom rear, provides 8 x IEC 3 7
pin Euro sockets and 1 x 13 amp 3 pin switched “
utllity socket. Ovarall ventiiation is provided by
fully louverad back door and double skinned top section
with top and side louvres. The top panel may be removed for fittin,
of integral fans to the sub plate elc. Cther features include: ﬁttaa
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Suppfied in axcellent, slightly used
condition with keys. Colour Royal blue. Extemnal dimensions
mm=1625H x 6350 x 603 W. ( 64" Hx 25" D x 23%" W)

Sold at LESS than a third of makers price I!

A superb buy at only £195.00

QOver 1000 racks - 19" 22" & 24" wide
3 to 44 U high. Available from stock !!
Call with your requirements.

TOUCH SCREEN SYSTEM

The uitimale In ‘Touch Screen Tachnology' made by the experts -
MicroTouch - but soid at a price below cost !t Systom consists of
a llat translucent giass laminated panel measuring 28.5 x 23.5 cm
connacted 1o an electronic conirolier PCB. The controller produces
a standard sertal RS232 or TTL output which continuously gives
simple serial data containing positional X & Y co-ordinates as lo
whera a finger is tguching the panel - as the finger moves, the data
instantly changes. The X & ¥ information is given at an Incredible
matrix resolution of 1024 x 1024 positions over the antira screen
size 1! A host of available translation softwara enables direct con-
nection to & PC for a myriad of applications including: control pan-
els, pointing davices, POS systems, controllers for the disabied or
computer un-trained etc etc. Imagine using your fingar with
"Windows', instead of a mouse !l (a driver is indeed avaiiable 1) The
applications for this smazing product are only lmited by your
Imagination!f Compiete system including Controlier, Power Supply
and Data supplied at an incredible price of only:

Fult MICROTOUCH soltware support pack £145. 00 (1]
#nd manuals for 18M compatibie PC's £29.95 RFE - Tested

LOW COST RAM & CPU’S

INTEL 'ABOVE' Memory Expansion Board. Fulllengih PC-XT
and PC-AT compatible card with 2 Mbytes of memory on board.
Card is fully selectable for Expanded or Extended (2865 processor
and above) memory. Full data and driver disks sugglied. RFE,
Fulty tested and guaraniged. Windows compatible, 9.95(A1)
Half length 8 bit memory upgrade cards lor PC AT XT expands
memory efther 256k or 512K in 64k steps. May also be used to fill
in RAM above 640k DOS limit. Complele with data.
Order as: XT RAM UG. 256k. £34.95 or 512k £39.95 {A1)
SIMM SPECIALS
1 MB x9 SIMM 9 chip 120ns £16.50 (A1
1MBx 9 SIMM3 chipBOns £19.50 or 70ns £22.95 }M
1MBx9 SIMM O chip8bns £21.50 o 7oms £23.75 (At
4 MB 70 ns 72 pin SIMM_-with parity- Only £95.00 EM
INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £££

PETRITISEIETRetTer

&
:
:
:

Onty

FANS & BLOWERS

EPSON DO412 40x40x20 mm 12v DG £7.95 10/ £65
PAPST TYPE 612 60x60%x25 mm 12v DC €8.95 10/ £75
MITSUBISHt MMF-DED12DL B0x60x25 mm 12v DG £4.95 10/ £42

MITSUBISHI MMF-08C12DM B0x80x25 mm 12v DC £5.25 10/€49
MITSUBISHI MMF-098120H 92x92x25 mm 12v DC £5.95 10/£53
PANCAKE 12-3.5 92x82x18 mm 12v DC £7.9510/£69
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specty 110

or240 v £6.95. 80 x BO x 38 mm - sé)ecﬂy 1#0 or 240 v £5.95
IMHOF 826 1900 rack mnt 3U x 19" Biower 110/240v NEW £79.95
Shipping on all fans (A). Blowers {B). 50,000 Fans Ex Stock CALL

Open Mon - 5at 9:00 - 5:20
215 Whitehorse Lane
South Norwood
On 684 Bus Routs
Nr. Thornton Heath &
Seihurst Park SR Rail Stallons

and unless siated guaranteed for 90 . AY
DisemrmbrvmeopCASHpmpa

REE On line
nfo on 20,000 + stock tems!
RETURNING SOCN !

VAT 1o TOTAL order amount. Minmum order £10. Bona Fide account orders acoepted from

for surplus goods. All rademarks elc acknowledged. © Dispia)

ALL B ENQUIRIES

0181679 4414

FAX 0181 679 1927

The Original
atabase

. Schools,

, {A1)=£4.00,

goods supphed o our

rantees on a retum 1o base bass. Al ights mwdw?mm’mésmﬁm Elmm.«p‘u
Y I .

Camage charges (A)=£3
surcharge CALL Al

A OE 06%



address of the endpoint.

First packet of a host to function fransaction. Packet includes address of function and the

First packet of a function to host transaction. Packet includes address of the function and
the address of the endpoint which is generating data.

Start of frame, followed by the 11 bit frame number. This is the packet sent every 1ms.
This is used in setting up the function by the host bus enumeration software.

Data packet. Followed by up to 1023 bytes of data in 8 bit form.

Data packet. {See below for details of how DATAQ and DATA1 packets are used)
Followed by up to 1023 bytes of data in 8 bit form.

Acknowledgement by receiver that the packet was received without erors.
Receiver cannot accept data.

Indicates that an endpo:nt is stalled, for example this may be sent to indicate that a device |
has been unable to process ali the data sent to it as yet.

Preamble - used for communication to low speed devices.

Note that the fields of the packet do not line up on 8-bit
boundaries; for example, the 7 bits of the address in an OUT
packet are followed immediately by the 4 bits of the endpoint
address. These packets are also known In the specification as
tokens.

The first four bits sent are the PID. This stands for packet
identity, and is a 4-bit code (the upper four bits of the PID
byte are the same 4-bit code, but inverted providing & simple
check on the code). The types of PID available are shown in
the table above.

Addresses are seven bits in length, endpoint addresses are
four bits in.length.

CRC checking is applied to the longer of the packets. The
CRC check is either five bits long or 16 bits long dependant
on the packet type. The CRC check is intended to ensure that
the packet has been received correCtly without errors.

Sending and receiving data

Data transfers always occur between the host and an
endpoint on a function with a specific address. This unique
address to which data is transferred is called a pipe. A pipe
may be a stream pipe or a message pipe. A message pipe
contains data in a defined structure, a stream pipe contains
unstructured data such as sound information for speakers or
from a microphone.

Data transfers are always based on a multi way packet
transfer and are always initiated by the host - it is not possible
for any function on a USB system to send data autonomously.
The direction of transfer is indicated by the host sending either
an IN or an OUT packet. The IN packet is a request to the
function from the host to send the host some data in one or
more packets, the OUT packet is a request to the function to
send the host some data in one or more packets. Following
the IN or QUT packet the function or the host respectively
send a DATA packet, following each data packet the receiving
end of the USB transaction sends an ACK (or NAK or STALL
if there is a problem), and then the next packet may be sent.
The initial packet sent is a DATAQ packet, the next packet is a
DATA1 packet and then back to DATAQ, the packet types
toggle between DATAQ and DATA1 throughout the data
transfer.

When the function is receiving data it may return an ACK
packet if the data was received without error, a NAK packet if
the function was temporarily unable to receive data, and a
STALL packet if there is a problem with the function which
requires resetting from the host.

An example of an occasion when a STALL packet may be
sent would be if a watchdog circuit timed out.. A watchdog
circuit in @ microprocessor based system is usually based on a
resettable monostable, the software must keep resetting the
monostabie, if it fails to do so due to a software failure or
unexpected external event then the monostable times out and
produces a hardware reset or non-maskable interrupt. If a
watchdog time-out occurred in the function the function may
send STALL packets in response to any query by the host, and
may then be reset and inttialised by the host, and can continue
operation.

An interrupt transaction occurs to a special type of endpoint
called an interrupt endpoint. Interrupt endpoints are normally
polled by the host on a regular basis. f the endpoint has data
then it sends it using the intermupt endpeint when it is polied. It is
usual that there is only a small amount of interrupt data, if larger
amounts are to be sent the interrupt packet may identify the need
for the large data transfer which can be transferred at the request
of the host at a later time.

An example of interrupt data may be a keyboard which
retums a keycode when a new key is pressed. Thus the
endpoints on a keyboard may be:

Endpoint 0, which is always used for USB management control.
Endpoint 1 which may be used to control the state of the
keyboard - for example in setting LED's on the keyboard.
Endpoint 2 an interrupt endpoint used to send the keycode of a
key which is pressed.

Transfer to an isochronous endpoint is achieved without the
handshake packet, the host issues an IN or OUT packet and
then the DATA packet is sent. Only DATAQ packets are used. As
an iliustration of bus banawidth required by an isochronous
device, consider a stereo microphone which employs audio
compression to achieve a bandwidth requirement of 50Kbits/s
per channel. This will require a packet size of 12.5 bytes per
milisecond. By the time that the size of the IN packet, the header
and CRC on the DATA packet, and the SOP and EOF states, are
taken into account this device will use about 170bits during the
frame, or around 1.5 percent of the USB bandwidth at 12MHz.

Connecting and disconnecting USB
functions

When a USB function is attached to a hub the hub detects its
presence by the change in electrical levels {as described
above in the section on the electrical interface of the bus).

ELECTRONICS TODAY INTERNATIONAL
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8 CAVANS WAY,
BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF
Tel: 01203 650702
Fax: 01203 650773

Mobile: 0860 400683

{Premises situated close to Eastern-by-pass in Coventry with easy access
to M1, M6, M40, M42, M45 and M69)

Beckman 9020 - 20M Dual Channel
Cossor 3102 - 60MH2 Dual Channel ..

Hameg 203/203-5 - 20MHz - Dual Channel ..... .

Hewlett Packard 18B0A/180C/181A/182C » 3

Hewlett Packard 1740A, 1741A, 17744A, 100MHz duaich........... . M

Hewlatt Packard 541000 - 1GHz Dot 2t

Hewlett Packard 54501A - 100MHz - Digitizing 4 channel.

Hewlett Packard 54602A - 150MHz - 4 channel,

Hitachl V§50F — 60 MHz Dual Channei.

Hitachi VC6265 = 100 MHz Dﬁnal Storage (AS NEW) GPi

Hiachl V152F/V3028V302F/V353F/V5508/VB50F . 'y

Infron 2020 — 20 MHz Dlgnal Slorage (NEW)

Iwatsu SS 5710/SS 5702 - Hz..

Kikusui COS 6100 - 100MH2. SCha 3

Kikusul 5100 - 100MH2 - Dual Channel

Meguro - MSO 1270A - 20 MH2 Digtal Slorago {NEW) coea........

Netional VPST03A - 100MHz - Digital Storage

Nicolet 310 - L.F. D.5.0 with twan Disc Drive.

Micolet 3091 - LF. DS.O

:.nasonchVP?N!A 160 MH2 D.S.0. with Digtal readout - wavetorm analysns TV Signal Analysls
unction PENER. o i e s it & o5 oo 1B o 4SS5 T o

Philips PM 3211/PM 3212/PM 3214/PM 3217T/FPM 3234/PM 3240/PM 3243/PM 3244/PM 3261/

PM 3262/PM 3263/PM 3540, - frem £125

Philips PM 3295A - 400MM2 Dual Channel - o]

Scopex 14D-15 - 15MH2 - Dual Channel

Tekironix 434 - 25MHz - 2 Channal. Analogue Slomge

Tektronix 454 - 150MHz - 2 Channel ...

Tektronlx 468 - 100MHz - D.S.0.

Tekironlx 2213 - 60MH2 Dyal Channal

Tektronix 2215 60MH2 dual trace ’

Tektronix 2235 - 100MH2-Cuai trace.. ..

Tektronix 2236 - 100MH2 Dual Channel with Countet/Timer ... £

Tekironlx 2335 Dual trace 100MH2 (p ) —

Tektronix 2445 150 MHz - 4 Channel ... - e B A

Tekironix 24454 - 150MHz - 4 Channel

Tektronix 2465 - 350MH2 - 4 channels ...

Tekironix 2225 — S0MHz dual ¢h.... ... oorioiren

Hewletl Packard 43424 - 'Q' Meter
Hewlett Packard 4952A - Protocol Ar\atyser {with intert; )
Hewlett Packard 4953A - Protocol Anal
Hewlett Packard 4324 - Power Meter wrm 4784 Seﬂsov
Hewlett Packard 435A or B Power Meter (with 8481A/84844) .
Hewlett Packard 4271B - L.C.R. Metar (Dignal).. -
Hewlett Packard 42794 - 1MHz, C-V Meter.
Hewlett Packard 4348A - (TIMS) Transmission impaiment M/Set
Hewlett Packard 49724 - Lan Protocol Analyser
Hewlett Packard 5420A Digitat Sngna] yser..
Hewlett Packard 5335A - 200MHz High Performance Systems Gounler
Hewlett Packard 5314A - (NEW) 1 HZ Univarsal Counter.
Hewlett Packard 5183 - Wavelorm Recorder,.. e
Hewlett Packard 5238A Frequency Counter IOOMHz
Hewlett Packard 53704 - 100MHz Universal Timar/Counter
Hewlett Packard 5385A Frequency Counter - 1GHz - (HPIB)
with OPTS 001/00/004/005.
Hewlett Packard 6034 - B0v-10a Syslem Power Supply
Hewlett Packard 6253A Power Supply 20V- 34
Hewlett Packard 6181C D.C. current source ...
Hewlett Packard 6255A Power Supply 40V - 1 _SA Twin
Hewlett Packard 62668 Power Supply 40V-5A ...
Hewlett Packard 82718 Power Supply 60V-3A
Hewlett Packard 6034 A - O-80V-10A System P.S.U.
Hewlett Packard 74754 - 6 Pen Plotter.
Hewlett Packard 7550A - B Pen Plotter AVA4

HEWLETT PACKARD 525 1 B
Power Supply 20v-50A £450 Discount for Quantities

Hewlett Packard 83498 - Microwave Broad Band i
Hewlett Packard 835554 - Milimeter - Wave Source Module 33-50GHz ..
Hewleft Packard B015A - 50MHz Pulse Generator
Hewlett Packard 8403A - Moduialor . ...
Hewlett Packard B405A - Vector
Hewlett Packard B165A - 50 MHZ Pm?ramma a Signat Source
Hewilett Packard 83508 - Sweep Oscillator Mainframe (vanous Piug-ing avalable) extra
Hewlett Packard B152A - Optical Avarage Power Meler ..
Hewlett Packard B158B - Optcal Attonuator (OFTS 002 + 01 1)
Hewlett Packard 83554A - Wave Sourca Module 26 5 to 40 GHz
Hewlett Packard 8620C Sweep oscillator mainframe
Hewlett Packard B684A 5.4GH7 fo 12.5GHz Sig-Gen ..
Hewiett Packard 8620C Sweep osciator malinframe ........
Hewiett Packard 8750A Storage normaliser
Hewlett Packard B#03A - Audeo Analyser (20Hz - 100KHZ) ...
Hewistt Packard B958A - Cellular Radio Interface
Hewloht Packard B901A - Modulation Anatyser -
Hewlett Packard P382A Vanable Attenuatar . e
Hewiett Packard 16300 - L. Analyser (43 Channeis; ).

Hewlett Packard 165004 - Fitted with 16510A/16515A/16530A/165314 - Logic Analyser
Hewlett Packard 117298 - Camer Noise Test Set
Krohn-Hite 2200 Lin/Log Sweep Generator ...............
Krohn-Hite 4024 A Oscil
Krohn-Hite 5200 Sweep, Function Generator .
Krohn-Hite 6500 Phase Meter.... =
Marconi 2015 - B0KHz-1040MHz Synthesised 5. Gen......
Marconi 20194 - BOKH2 - 1040MHz - Synthesised SJg\ﬂI Genera!o
Marconi 2022A - 10KHZ- 1GHz AMFM énlgnai Genarator

Tektronix 455 - 50MH2 Dual Channel ...
Tektronlx 464/466 — 100MHz An stora
Tektronix 465/4658 — 100MHz dual ch
Tektronix 475/475A - 200MHZ/250MH.
Tektronix 485 - 350MHz- 2 channel .....
Tekironlx 5403 - 60MHz - 2 or 4 Channe!
Tektronix 7313, 7603, 7613, 7623, 7633, 100MH2 4 ch...
Tektronix 7704 — 250MHz 4 ¢h
Tektronix 7904 — 500MHz .
Tektronix 7934 S00MHZ with storage
Trio CS-1022 - 20MHz - Dual Channe!
Qther scopes avmlable too

SPECIAL OFFER
HITACHI V212 - 20 MHZ DUAL TRACE £180
HITACHI V222 - 20 MHZ DUAL TRACE + ALTERNATE MAGNIFY £200

. rom £1000
. E125

Advanlest 4131 - 10KHz - 3.5GH2 (G.P.I.B)
| Ando ACB2%1 - Spectrum Analyser 1.7GHz. .
Eaton/Alltech 757 - 10KHz ~ 22 GHz -
Hewlett Packard 3580A — -SHZ-508HZ
Hewlelt Packard 37098 - Consteflation Analyser with 15709A Hoqh Impedance Interface
(AS Now)
Hawlett Packard 182T with 85594 (10MHz 21GHz) ...
Hewlett Packard 356014 - ﬂocﬂum Anatyser Inlartace .
Hewlett Packard 35854 - A0MHz Spectrum Analyser.. ...

Hewlett Packard 1417 + 85528 + 8555A - (10MH2 — ‘BGHI)
Hawlett Packard 35624 Dual Channel Dynamic Sig. Analyser, o
Hewlett Packard 8505A - Network Analyser SO0KHZ = 1300MHz
Hewlett Packard 853A + 85588 - 0.1 to 1500MHz ..

Hewlett Packard 182T + 8558B - 0.1 10 1500MHz
Hewlett Packard 85654 - 0.01-22GHz
Hewlett Packard 8754A - Network Anaryser AVIOOMHZ ..o
Marcon| 2370 — 110MHz
Marconi 2371 — 30KHz - 200MHz...

Meguro MSA 4901 - 1-300 GHz AS NEW)._.
Meguro MSA 4912 - 1-1 GHZ (AS NEW)
Polrad 641-1 — 10MHz - 18GHz...
Aohde & Schwarz - SWOB § Pofyshup 0 L 1300MH1
Takeda Riken 4132 - 1.0GHz Spectrum
Tektronix 7L 18 with 7603 mainframa (1 5-SOGHz with external mixers)..

Adret T40A - 100KHz-1120MHz Synthesised Signal Generatof
ANRITSU ME 462B DF/3 Transmission Anatyse!
Danbridge JP3DA - 30KV Insulalion Tester..
Anritsu MG642A Pulse Pattem Generator ...
Oranetz 626 - AC/DC - Multifunction Analyser .
E1P 331 — Frequency counter 1SGHz ..........

Farnelt APT0-30 Power Supply (0-70v/304) Auto Ranging
Farnell TSV 70 Mkl Power Supply (T0V-5A or 35V-10A).
Farnell DSG-1 - Synthesised Signal Generator ...
Flure S100A - Calibrator ..
Flure 51015 - Calibrator with
Flure 51008 - Calibrator...._....
Gulldiine 9152 - T12 Battery Standard Cell..
Heiden 1107 — 30V-10A Programmabie Power Suppy (|EEE)
Hewlett Packard 3314 - Distortion Analyser e . £300
Hewlett Packard 333A - Distertion Anal £300
Hewlatt Packard 3336C - Synthesisad ugnal Generalof (10HZ-21MHZ) ... ..., £ 1000

Hewlatt Packard 3438A rtal mulhmmer &

Hewlelt Packard 3711A/3712A/3751B/37938 Microwave Link Analyse
Hewlett Packard 3776A - PCM Terminal Test Set .. -

Hewlett Packard 3325A - 21MHz SynthesisarFunction Gen .
Hewlet! Packard 34884 - HP - 1B Switch control unit

(vanous Plug-ins avakable)..
Hewiett Packard 3344 - Drsto yse o
Hewlett Packard 3394 - Distortion Measunng Seft..
Hewlett Packard 3455A 61/2 Digit MMeter (Amocal)

Howlett Packard 34784 - Mutimater (5% Dugit) + HP-1B
Hewlett Packard 3776A - PCM Terminal Test Set ...
Hewiatt Packard 3779AS3779C - Primary Mux Ar\alyse
Hewiet! Packard 436A + Sensor ...
Hewlett Packard 42754 - LCA Meter (Mum—Frequency)
Hewlett Packard 4338A - Millionmeter (As New)

i 2432A S500MH2 digial freq. meler ..
Marconi 2610 - True AMS Voltmeter
Marconl 2871 Data Comms Analyser ..
Philips PM 5167 10MHz fmongen.
Philips 5190 L F. Synthesiser (G P.1.B.)
Philips PM5519 - TV Pattem Generator
Philips PM5667 - Vaciorscope

Philips PM6652 - 1. 5GHz Programmabile High Resolution Trmer/Counter
Phllips PME670 - 120MH2 High Resolution Unversal Counter
Philips PM6673 - 120MHz High Resolution Universal Counter ..
Prema 4000 - 6 1/2 Digit Mulimeter (NEW)..
facal 1992 - 1.3GHz requeﬂcy Counier
Racal Dana 9081/9082 Synith, garn. 520MHz ..
Raca!l Dana 9084 Synth n |04MH1
Racal Dana 9303 R'F Levsﬁ ter & Head......
Racal Dana 9917 UHF trequency meter 560MHz
Racal Dana 8302A R/F millvoltmeter (new
Racal Dana 9082 Synthesised anvim sig gen (520M Y
Racal 95085 Low Dislortion Osciator ... =
Racal 93014 - True AMS RIF Millivoimeter
Racal 9921 - 3GHz Freque Counter.......
Rohde & Schwarz AMF 2 - TV Der =
Rohde & Schwarz LFM 2 - 80 Mhz Group Delay Sweep Gen .. 5% aotvEEResT
Rohde & Schwarz SMFP2 - 1GHz ﬂadno Comms T/Se

Rohde & Schwarz UPSF 2 - Video Notse Meter.. .
Rohde & Schwarz URE - RMS Vohrmeter (10Hz-25MHz)
Rohde & Schwarz - Scud Radio Code Test Set.

Rohde & Schwarz SUF 2 Noise Ganemor
Rohde & Schwarz UPGS - Ps‘l)-&h o
Rohde & Schwarz SMDU - to 525M Signal Gen (FM &
Schaftner NSG 203A Line Voltage Vanation Simulator,
Schattner NSG 222A Inleﬂeranoe Simutator
Schaffner NSG 223 fnterferance Generator .
Schaffner WSG 431 Elactrostatic Discharge Simutator .

Schlumberger 4823 Radio Code Tes! Sei .
Schlumberger 4031 - 1GHz Radw Comms Test Set
Schlumberger 2720 1250 MHz Freq y Counter.
Schlumberger 7060/70685/7075 Multimeter
Solartron 1250 - Fraq. Regy Analyser ke
Stanford Research DS - 15 MH2z Syntesized Funchon (NEW)
and arbitrary wavelorm generaor.
Systron Donner 6030 - Microwave Frequency Counter (268.5 GHz).
Telequipment CT71 Curve Tracer ..
Tektronix TM5003 + AFG 5101 Arbil
Tektronix 1240 L Analyser . ........
Tektronix DASHT Series Logic Anai
Tektronix — Plug-ins — many avarlable such as 5C504, S5W503, 8G502,
PG508, FG504, FG503. TG501, TR503 + many more
Tektronix 577 Curve Tracer...
Tektronix AM503 + TM501 + PSJOZ Currenl Prooe Amplitie s
Tektronix PG506 + TG501 + SG503 + TM503 - Oscrlloscope Cahbrmor g
Tekironix AAS001 & TM 5006 M/F - Programmable Distortron Anaryser =
Tektronix 577 - Curve Tracer... von
Timea 9811 Programmable Resistance . ... ........soooo.
Time 9814 Voitage Calibrator
Toellner7720 - Programmable 10 MHz Function Gen {AS NEW)...
Valhalla Scientific - 2724 Programmable Resstance Stand.ard
Wayne Kerr 3245 - Precision Inductance Analyav
Wayne Kerr 4210 - LCA Mater .. L ey
Wayne Kerr 4225 - LCR
Wayne Kerr 6425 - Precision Component Analyser
Wayne Kerr 8905 - Precision LCH Meter... -
Waveltek 171 - Synthesised Funchon Generator
Wavetek 1728 Programmable Sig Source (0 OOOIHZ-ISMHZ)
Wavetek 184 - Sweep Generalor SMHz .
Wavetek 3010 — 1- 1GHz Signal Generator..
Wiitron 66205 - Programmable Sweap Generaiot (3.6 - 6 SGMZY ... ieeremsreerers 1 £650

MANY MORE ITEMS AVAILABLE -
SEND LARGE S.A.E. FOR LIST OF EQUIPMENT
ALL EQUIPMENT IS USED -
WITH 30 DAYS GUARANTEE.

PLEASE CHECK FOR AVAILABILITY BEFORE
ORDERING — CARRIAGE & VAT TO BE ADDED
TC ALL GOODS
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‘The hub notifies the host of the attachmerit (recall that the
host PC has a hub itself - the root hub). The host then
enables the port on the hub and addresses the peripheral on
that port using the USB default address, the host then assigns
an address to the peripheral and establishes control pipe O.
From this point onwards the peripheral can be set up from the
host and then used by application software. it is likely that in
most implementations of the host, then the host will set up all
USB devices during the boot up sequence of the host,
applications may then run at a later time and will have the
USB peripherals which they address immediately available.

Connection of a hub requires the hub to be initialised, and
then each port of the hub to be initialised in order.

Disconnection of a function or hub is also recognised by
the change in electrical levels. The hub notifies the host which
removes all records referring to the hub or function, and
notifies any application software of the removal.

Implementing the USB interface

Those readers who have studied this article in detail will
probably have realised that providing a USB interface on a
peripheral is considerably more complex than interfacing to
garlier standards, such as RS232 or the parallel port. On the
other hand, the problem of interfacing to USB is likely to
become crucial if it becomes widely accepted, and in this
case it is likely that microcontroliers will increasingly become
available with USB ports, and with USB application software
provided as standard.

The first decision to be made is whether the peripheral will
contain an embedded hub, or whether it will simply consist of
a USB function. It is likely that most non-commercial users will
implement peripherals without embedded hubs, and rely on
the commercial manufacturers to produce either dedicated
hubs, or peripherals with embedded hubs and multiple
downstream ports.
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Figure 12: Cypress USB microcontrolier (low speed peripherat) - block diagram
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Figure 13: mouse with a Cypress microcontrolter
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2 John Street, Larkhall, Lanarks, ML9 1HE [
Tel: 01698 883334 | 884585 Fax: 884825 §
@ . ® Send a S.A.E. for your FREE Catalogue & Quote. ; ® Py ®

Unconditional replacement or refund on any item if not as requested

TOP SELLING BOOKS 3 UNIQUE SERVICE MANUAL OFFERS
E!-l SERVICE GUARANTEED SAVINGS TO YOU NOWI!
Pract' TV or VCR Repairs-£16.95 (Both £30} MANUALS *LIBRARY Joining fee £65.00

Buy/Sell/Serv'/Repair Used Equipment :- You receive any Service Manuals, no matter
CD.TV or VCR - £10.95 cach (All 3 £27) DESIGNER COLLECTIONS how expensive, for £10 each, and you get a £5

: credit for any you return,
T by 2y £12.95 each | | ¢omprehensive Circuits Collactions of any make of CTV | | «pRE_PAY MANUALS

Data Ref Guide - identifies/ prices/ cm_ss-rcfs as requested, prices from £8 to 49 {IE. Alba/Bush £20) Full | | v ger 20 Service Manuals, as and when you

data for most models - £9.95 (3.5 Disk £5} | | list in Free Catalogue. need them; as many or few at a time as you

B WUk < Uity - £9.95 | | Amatour Kit: 10 Service Manuals fas needed) Data Ref', | | Want, for a one-off payment of £185

3.5" Disk Drives - £9.50 | | Pract’ TV & VCR Repairs, Radio Repairs, Thorn Serv’ Set & | | *SERVICE MANUAL EXCHANGE

The Giant Fault-Findlng Guides:- any 3 CTV Circ Collections. £19% | | If you have a Service Manual we don't have
CTV's £16.95/VCR's £16.95 | | profassional Kit: As above + 10 Serv' Man's, Microwave | | 279 Nced another manuai {ie. TV for TV, VCR

E&O, BuylSeljServ’ Collection & 2 More CTV Circ’s. £370 | | ©F VCR), we will exchange it for FREE.

Please add £2.50 to all orders to cover Postage & Handling

WORLD'S LARGEST SERVICE MANUAL COLLECTION

Normal Prices Given (Some Manuals may be Cheaper or more Expensive)

aj‘ VCR/VIDCAM - FULL MANUALS £16.50 - CIRCUITS £8.00 COMPLETE P
CTV's / CD's - FULL MANUALS £12.50 - CIRCUITS £6.00 COMPLETE ====

AUDIO, CD, COMPUTERS, MONITORS, DOMESTIC / TEST EQUIP', ETC.. FROM £4.00

.
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COMPORENTS.

GREENWELD

Greenweld has been established for 23 years specialising in buying and

selling surplus job lots of Electronic Components and Finished Goods.
We also keep a wide range of new stock regular lines. Why not request
our 1997 Gatalogue and latest Supplement - both absolutely FREE!

W BECOME A BARGAIN LIST SUBSCRIBER TO SEE WHAT'S
ON OFFER BEFORE IT'S ADVERTISED GENERALLY

GAIFALUGUE Standard Bargain List Subscription

For just £6.00 a year UK/BFPQO {E10.00 overseas). we'll send you The Greenweld Guardian every
' month. With this newsletter comes our latest Bargain Llst giving details of new surplus products
i available and details of new lines being stocked. Each issue is supphed with a personalised Order
Form and details of exclusive offers available to Subscribers oniy

O ores
(ol:;rst16ewo Gold Bargain List Subscription

For just £1200 a vear {£2000 owverseas} the GOLD Subscriber category offers the following

sq. ft) have

advantages

SIS O The Greenweld Guardian and latest Bargain List every month, together ‘with any brochures
stocks. We or fiiers from our suppliers

are cpen 800 [] A REDUCED POSTAGE RATE of £1.50 {normally £300) for alf orders (UK only} and a reply
am - 5.30 pm paid envelope

Monday to [J 5% DISCOUNT on all regular Catalogue and Bargain List items on orders over £20.00
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Come and So Don’t Miss Out - Subscribe Today!

see us'

A 27E Park Road - Southampton - S015 3UQ
- sssm TELEPHONE: 01703 236363 FAX: 01703 236307

switch] | INTERNET: http://www.herald.co.uk/clients/G/Greenweld/greenweld.html

ELECTRONICS TODAY INTERNATIONAL

23




Given the relative complexity of the USB it is hardly
surprising that the only support chips currently available or
planned are based on microcontroliers, we will take a look at
two series of planned microcontrollers from Intel and from
Cypress. It is likely that mask programmed microcontrollers like
these will become available for specific applications such as
keyboard and mouse functions, these chips are likely to be
available at very low cost,

implementing a peripheral device

The CY7C63x00 series are USB microcontroliers designed for
peripherals operating using low speed USB. The series is
intended to be fully available by the end of 1987 with full
production now. The block diagram of this device is shown'in
figure 12. The smaller devices offer 10 in/out pins, and the
larger devices offer 16 In/out pins. The USB transceiver is on
chip, and the chips offer 128 byte of ram and 2K or 4K of
eprom. As an example of the use of one of these
microcontrollers, figure 13 shows a mouse implemented using
one of the Cypress ics using Cypress’s promotional literature
As can be seen in this circuit, there is very little to a USB
device implemented using a controller such as this.

Anyone used to using the PIC series of microcontrollers
would have little problem using these devices. There Is an on
chip timer generating 128us and 1.024ms interrupts. The
device supports USB suspend mode directly, which can be
woken up by USB interrupt or external interrupts. Interrupt
sources are the timer, external action, or USB endpoint
actions. The device has two endpoints, endpoint O is capable
of receive and transmit, endpoint 1 is capable of transmit only,
data is loaded into the endpeint FIFQ register, and will be
transmitted automatically by the microcontrolier on receipt of
an IN packet. The microcontrolier will generate an interrupt on
receipt of a packet to endpoint 0. The microcontrolier has a
risc core, and supports immediate, direct, and indexed
addressing modes.

Veer i@ &4 Vggp
P3.0/RXD ]2 U a o ADUPO.0
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Figure 14: 8 x 930Hx USB hub/peripherat controller pin-out (64
pin package) }
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implementing a Hub

The 8x930Hx microcontroller from Intel is a complete hub
peripheral controller which offers one upstream port, an internal
hub, and three external downstream ports. All the ports have
internal USB transceivers. The internal embedded controller
has three endpoint buffers of 16 bytes, and a configurable
1Kbyte buffer, this will aliow endpoint 0 and control functions
on the 16 byte buffers with large scale data transfer on the 1K
buffer. The device has 1Kbyte of internal ram, and up to
16Kbyes of rom, although it is possible te use external
eprom/ram up to a total of 256Kbytes. This particular device
offers operation at up to 12Mbps. The controller is available in
a 84 pin package - the pin out is shown in figure 14, and this is
clearly a non-trivial devicel

This device is code compatible with the 8051 series of
microcontrollers.

The future of USB

The USB is a new interface standard. To become accepted and
widely used a standard must be supported by suppliers of
equipment which may use it. One only has to look at the
Betamax video tape standard, or the IBM Micro-Channel
architecture for bus interfacing, to see that good ideas can fail to
conguer the market if they have insufficent third party support.

it seems unlikely that USB will be supported until it is widely
available on host PCs. This is because suppliers of peripherals
will want a market which is not limited to people who have
purchased new PCs in the last year or $0. This could be
achieved if add-on USB host cards become widely available for
those that do not have USB on the motherboard, but a quick
scan of the computer magazines showed a distinct dearth of
such cards available at time of writing. A number of PCs are
advertised with dual USB ports, and | found that many new
PCs which are not advertised with USB ports are in fact
supplied with them. However, when 1 phoned three PC
suppliers, only one could actually tell me what USB stood for
and for what it is used!

The first peripherals likely to use USB are the higher
bandwidth complex devices such as printers and scanners
where the cost of the USB interface is not significant in
comparison to the overall cost of the device. For simpier
devices such as keyboards and mice, it seems unlikely that
USB will be cost competitive with the cheapest devices which
are cumrently available, and it will take some time for USB
chipsets for these applications to be widely available and cost
competitive. | spent some time scanning advertisemnents in
several PC magazines, but | was unable to find a single
peripheral which used the USB.

In conclusion, the attractions of USB are such that if the
system starts to become widely available on peripherals as well
as on PCs, then it will snowball, becoming the de facto
interfacing standard. In the longer term as the application ics
become more widely available | hope to be able to bring the
readers of ETI an example interface using the USB.

The USB standard

The current issue of the USB standard is available on the
internet from the USB implementors forum at:
http//teleport.com/~USB, on on email at
USB@FES.FM.INTEL./COM. The author is prepared to supply
copies of the USB specification in Microsoft Word 8.0 (and
above) format. Please send an SAE and £3.00 to Robin
Abbott, 60 Walkford Way, Christchurch, Dorset, BH23 5QG
mail order only.
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NEW SPECIAL OFFERS

New mini waterproof TV camera lewnSmm

requires 10 10 20 volts 81 120mA with composite

mnoul(lolooamloavmoorlTlemlscmT
} it has a h-gh resolution of 450 TV lines Verhcal

package with dala sheet _ £1.95
DC-DC convertor Rejtatility model V12P5 12v in 5v
200ma oul 300V 10 oulput solation with data
£4.95 each or pack of 10 £I9.50

Hour counlar used 7 Oigit 240v ac 50Hz . ... E£1.45
QWERTY xeyboard 58 key good quakty m:fvesmn:v;
Airpax AS2903-C large st motor tdv 7.5' step
ﬂohmemr;’d-a 6.3mm shaft £8.95 or £200.00
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0.9uf 250vdc 18p each Hp 100+ 9p 1000+
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hearty dark (1 LUX)DW Sunl
pmhole lens with a8 92 degree 1 focuses
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yﬂ and wdeo
| 57 + VAT = £109.95 or 10+ £89.32 + VAT = £104.95.

(h stepping  Tuf 250vdc 20p sach, 15p 100+, 10p 1000+
MOHOrS) 'COMSIep t control of 2 stepping  1u1 50v mmtmc axial lads 15p sach, 7. 5p 100+
motors by PC {Via the paralkl por) with 2 molors and 0 22uf 250v polyester axial leads 15p each. T.5p 100+
software mpytene 1t 400vde (Wima MKPW) 27 S5mm
KoL, . £87.00 roady buil 32x28x17mm case 75p sach 80p t00+
Sofkure UpPon and 4 wgud nou\s L] m.oo 123 senes solid alummium axisl ieads
pawer imariace 4 kit £36.00 10v & 2.2t 40p sach. 25p 100+

power uteriace BA kit . £48.00
Stepper kil 4 {(manual conlirol} ncludes 200 slop

stepping motor and control crcutt £23 00
Hang hekd transistor anatyser it tells you which iead is
the base, tha collector and amitiar and if i i NPN of
PNP or tauny g £33.45

Philips 108 sernes long Ife 22ul 63v axial 30p each
15p 1000+

Muttitayer AVX ceramic capaciors all Smm phich 100v
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PP3 8.4V 11DmAH ... £4.85 £138.00 for &
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oms £2.00 each, £1.256 100+
DIP switch 3PCO 12 pin ([ERG SDC-3-023) 80p each
40p 100+
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Dsilbhours CsanoDsmuslbemrgo‘gnZs
......... 0.95
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tuse and brushes . . £4.95 each £3.95 100+
common anode led display 12mm to45

M33Tk TDGcase vanabée regulator
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GaAs FET low leakaqe current 58873 £12.95 each
£9.95 104+ £7.95 100+
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Heatsink compound wbe .. ....... 0.0 p
HY3-2405-E5 524w S0MA mgulalof i 18-2684vac
Input 8 pin DIL pacimge £3.48 each {100+ £2.25)

LM 555 timer ic 16p, & pin DI socke! 6p

lised as new andt unused uniess
Dlhenmse stated. Wide rnnge of CMOS TTL 74HC,
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capacitors tools el a
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74L505 hex inverir £10.00 per 100, used 8748
Microcontrotier £3.50
SL352 UHF Limiting ampither 1.C 16 surface mounting
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LYNX ARM

ROBOTIC ARM Kat, five axs moton with gripper {ontrol from any sehal por Lises R/C senvis
‘or good repeatabilly anc accutacy. Kt inciuces precud M COmponents, lectronics coniggber

board, PC software [inC source ESONG) and Cetaec ToNSIuCHonN manual 40:30:20( KL\

STAMP BUG

STAMP basec Insect kit ustrates basic watking
mechanisrms.  Twin  feelers cete oiexts  Causing
backup and wim. Pre programmed Lult vaith the oplion
fo reprogramme (Neecs Slamp program ming pack]
Powerful 3 servo CONSIUCHION Carmes Payioacs up to
250gm™s and up te 3 hours motion from the onboXc
NeCads. 20x1 5xSem 5

MUSCLE WIRES

Fascinating wres that CONTRACT WHEN ELECTRICALLY HEATED oroaucing a useful amount of
force (U [0 O 9xg' for 250um warel. Reguire 0 3 V/em anc currents from 100ma o LAmp.
Choose from four gauges of ware (50,100,150 and 250 um cial

Detaled Da(aa'-cquctaooklllepgesjasoavmscparateiya\cmeeImWrcm
sudable for |3 projects

SERVO - IR - LCD CONTROLLERS

A range of kaw COst controtier ikits™ R/C servos [Up [0 8 servos per board- simple RSZ32 com-
mands from your PC holg servo 10 posibon until updateg etc).

LCD display drivers (Af stancard Hracie conrotier Types up to 4x20 characters- RS232 mput)
IR programmabie recevers |7 cutout channels - accept any TV/HIFI coniroder- up 10 25mA
outpx per channel- program manie toggle/mpmentary switching action)

Please call to recewve further details on any of the above products

MILFORD INSTRUMENTS

Creative Products for Enquiring Minds
01977 683665, Fax 01977 681465

Crewe+ Alsager Faculty

PIC MICROCONTROLLERS

Beginners Course on 16C84. One day course. Fee: £125,
includes lunch, 16C84 chip and Development Board plus
software.

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

Complete Teach Yourself Package including PSU, Switch
Input Board, Keypad Board, Development Board, 7
Segment Display Board and Buzzer, LED Output Board,
Analog Development Board and 115 page course book,
plus software. Fee: £145 + £6 p+p + VAT.

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

For dates and further details contact Dave Smith,
Crewe+Alsager Faculty,

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

STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any cf the following services:
PCB Assembly (Conventional and  Product Deslgn/Consultation
Surface Mount) Full Procurement Service
Wave & Hand Soldering PCRB Test & “Butn in® Facilities
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Arntwork Manutacture
Device Programming from hand Circults Drawn Professionally
written shts or PC 3'%" disc Kit Procurement & Supply
Cable Hamess Assembly/loom Component Sales

Manufacture Refurbishment a speciality
Card Cage and Module Wiring Top Quality Work at 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

Printed Circuits in Minutes
Direct From LaserPrint!

81/2"x11" 1. LaserPrint®
* Or Photocopy 2. Press On**

**\Jse standard
3. Pecel OFf
housechold Iron 4. €tch

or P-n-P Press. \Q‘Q‘

Use Standard Copper Clad Board
5 Sheets £12.50, 10 Sheets £25.00 + VAT. Add £2.50 postage
Complete kits to manufacture your own PCB's from £40.00, or individual
items of material, chemicals, etchant atc.
PRESS-N-PEEL ETCHING SUPPLIES
18 Stapleton Road e Orton e Southgate
Peterborough PE2 6TD e Tel: 01733 233043
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CHELMER VALVE COMPANY

If you need Valves/Tubes or RF
Power Transistors etc. ...then try us!

We have vast stocks, widespread sources
and 35 years specialist experience in meeting our
customers requirements.
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Tuned to the needs of the Radio Amateur

Chelmer Valve Company, 130 New London Road.
Chelmsford, Essex CM2 ORG. England.

Tel: 44-01245-355296/265865

Fax: 44-01245-490064

Power Robotics . . « for your PC
A series of high-powered kits that link to your PC’s serial port
Robotic Arm

This 5 axds arm delivers fast, accurate and
repeatable movement. The kit includes
all hardware, structural components, 6
Hitec servos, a Mini Serial Servo
Controller kit, software, sample programs
and a detailed assembly manual.

Maobile Arm

The mobile version adds to the
excitement, The kit includes everything
mentioned in the standard arm kit with
the addition of wheels and 2 Hitec servos.
This makes a great foundation to add
sensors to create & fully featured robot.

Hexapod Walker

Visit our web site for further details
All prices exclude 17.5% V.A.T. Technology Education Index:
and £4.50 carriage charge. 40 Wellington Road
Orpington
technologyindex@btintemet.com Kent BRS 4AQ
http//www.technologyindex.com - Tel: (01689) 876880

*MENDASCOPE

REPAIR & RECALIBRATE
OSCILLOSCOPES
ALL MAKES AND MODELS
NATIONWIDE
COLLECTION & DELIVERY
FREE ESTIMATES
Liangollen, Clwyd, N. Wales LL20 7PB

PHONE: 01691 718597

TRAIN TODAY FOR A BETTER FUTURE

Now you can get the skills and qualfications you need for Electrical Contracting & Installation
career sucoess with an ICS Home Study Course. Leam in | | Electncal Engineering

the comton of your own home at the pace and times thatsuit | | C&G/ICS Basc Blectronic Engineering
you. ICS is the world's largest, most experienced home | | CAGAC S Basic Mechanical Engineering
study school. Over the past 100 years ICS have helped | | TV and Video Servicing
rearfy 10 mibon peopie o improve thetr job Prospects. Radio and Hi-Fi Servicing
Find out how we can help YOU. Post or phone today for | | Refrigeration Heating & Air Conditioning
FREE INFORMATION on the course of your choice. Molorcycle Maintenance

FREEPHONE 0500 75 73 75
Or write to: Intemational Correspondence Schools, FREEPOST 882, 8 Eliot Place,
&mwaysdkpam, Gla-sgow, G2 8BR. Tel. 0500 75 73 75 or TelFax: lreland 01 285 2533.
] ] D vam mam SEw San SN GEN GEN SEN GSR SN @
Piease send me my Free Information on your Electronics Courses.
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" make superb real ales at a fraction of the price

REAL ALES

FOR THE HOME BREWER by Marc Ollosson

4 A Winner!
Classic authentic Real Ales
for the home brewer.

In this book you will find many recipes
" which will allow you, the caft brewer, to

REAL ALE
of those that are commercially availabie. With ALES
easy to follow instructions, both beginners and 8§ ;
seasoned mashers can quickly start brewing =

such classics as Flowers, Wadworths and many others.

BB the home brey

All the recipies are based on information supplied by breweries
which, combined with skill and quality ingredients from specialist
homebrew shops, will virtually guarantee superb resulting ales.

Telephone orders: 01322 616300 ask for Nexus Direct
Please send me.......... copies @ £ 7.95 inc. P&P
I enclose my remittance of £ ...

1 enclose my cheque/PO for .... made payable to

Nexus Special Interests or please debit my Access / Visa.

S ———— weeeemn. POSE COdeE
Telephone Number.................... -t

Complete details and return coupon to:

Nexus Special Interests, Nexus House, Boundary Way, Hemel Hempstead,

Herts, HPZ 7ST. If you do not wish to receive mailing from
other companies, please tick box. |
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AF generator
Switch tuned

Robert Penfold’s design for an audio frequency signal generator has switch
controlled tuning rather than the continuous type. Covering a range of 10 hertz to
100 kilohertz, no calibration is needed once the unit is finished.

conventional audio frequency signal generator
typically covers a range of 20 Hertz to 200 kilohertz
in four ranges, with continuously variable tuning
over each range. A unit of this type represents a

< fairly straightforward project for the home conductor
to build, but it can be difficult to get the finished generator
accurately calibrated. Matters are made more difficult by the fact
that the scaling is decidedly non-linear uniess a difficult to obtain
anti-log potentiormeter is used for the tuning control. Even then,
accurate finear scaling is not guaranteed, and producing an
accurate scale can be difficult. In fact it is not possible at all,
unless you have access to either a frequency meter or another
signal generator that is accurately calibrated.

This audio generator covers a range of 10 Hertz to 100
kilohertz, but it has switch controlled tuning rather than the
continuous variety. On the lowest of its four ranges it provides
output frequencies of 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 80,
and 100 Hertz. The other three ranges provide output
frequencies at 10, 100, and 1000 times these frequencies. The
advantage of using switch controfled tuning is that there is no
calibration to contend with once the unit has been compieted.
You just switch on and dial up the required frequencies using the
two frequency control switches. Close tolerance components in
the critical parts of the circuit ensure that the accuracy of the
output frequencies is reasonably good. The actual error will very
somewhat from one frequency to the next, but in general the
output frequency will be within five percent of the required figure,
and in many cases the error will be undler one percent. This is
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| Figure 1: the basic Wien oscillator configuration

more than adequate for most purposes, including most
frequency response testing. =

Obviously it is not possible to set any desired frequency using
this method of frequency control, but in practice you do not often
need to set odd output frequencies slich as 876 Hertz. However,
it is onty fair to point out that this generator is not suitable for
testing fiters that have ether a very narrow passband or provide a
very narrow “notch.” It is well suted to most general audio testing,
such as checking the frequency responses of tone controls and
AIAA preamplifiers, voltage gain measurement, and so on.

Good quality sine and squarewave output signals are
provided at a maximum output voltage of about three volts
peak-to-peak. The squarewave signai has rise and fall times of
well under one microsecond, and is free from overshoot and
ringing effects. An attenuator switch can be set to reduce the
output level by about 40dB, and a continuously variable
attenuator is also provided. Power is obtained from an internal
nine volt battery and the unit is therefore fully portable.

Sinewave Generation

Audio signal generators are almost invariably based on a Wien
oscillator which produces the sinewave signal. The squarewave
signal is then produced from the sinewave signal using a
clipping amplifier. Tha basic circuit for a Wien osciliator is
shown in figure1. The Wien network consists of R1, R2, C1,
and C2, and it is connected so that it provides positive
feedback over the operational amplifier.

At a certain frequency the Wien network will produce a
phase shift of zero degrees, and the circuit will osciliate at this
frequency provided the voltage gain of the amplifier fractionally
more than compensates for the losses through the Wien
network. Conventionally, C1=C2 and R1=R2, but the circuit
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will operate if the two resistors and the two capacitors are not
of equat value. Assuming that they are, a voltage gain of
approximately three must be provided by the amplifier in order
to produce oscillation.

Although, on the face of it, the voltage gain could be set at
the correct level by giving negative feedback resistors R3 and
R4 suitable values, in practice this will not work property. The
circuit will provide a high quality sinewave output signal
provided the voltage gain Is set very accurately. It only requires
slightly too little gain to prevent the oscillator from working at all,
or fractionally too much gain to produce a clipped and badly
distorted output signal. Using a preset resistor for R3 or R4
would enable the voltage gain to be set very accurately, but this
would not give satisfactory results in practice. Any variations in
the loading on the output would tend to upset the balance of
the circuit, causing changes in the output level. In an extreme
case the oscillator could stall completely. Where a variable
output frequency is required it is normally obtained by using a
dual gang potentiometer for R1 and R2. The matching of the
two gangs is never perfect, and this means that the precise
voltage gain needed to sustain oscillation will vary somewhat
from one setting of the tuning control to another.

The only practical way of stabilising the cutput level Is to use
some form of automatic gain control {agc) circuit. There Is more
than one way of achieving this, but by far the most common is
to use one of the self-heating thenmistors that are designed
specifically for this application. Unfike an ordinary thermistor, a
self- heating type is contained in an evacuated glass envelope
that largely isolates it from the ambient temperature. Passing a
small current through one of these components results in it
rising in temperature, which in tum causes its resistance to fall,
In a Wien oscillator the thermistor is connected in place of R3,

Initially the resistance of the thermistor is quite high, which
gives high voltage gain through the ampiifier and strong
oscillation. This strong oscillation produces a heavy flow of
current through the thermistor, which results in the thermistor
heating up. The thermistor’s resistance therefore drops and
produces weaker oscillation. In fact it normally results in
oscillation ceasing, and the thermistor starting to cool off again.
Its resistance then rises again and quite strong oscillation
occurs once more. This process continues a few times with the
circuit gradually settling down and oscillating gently.

As with any form of automatic gain control, this system relies
on a form of negative feedback action. If the circuit oscillates
more strongly for some reason, the amount of current through
the thermistor increases and the gain of the circult is reduced.
Conversely, if the level of oscillation reduces, the current flow
through the thermistor reduces and the gain of the circuit is
increased. Any change in output level is therefore counteracted

ELECTRONICS TODAY INTERNATIONAL

by a suitable change in the voitage gain of the amplifier.
Obviously some variations in the cutput level will occur, since
the thermistor will not quite fully compensate for any change in
the amplitude of the output signal. However, under normal
loading the circuit will keep the output level within a fraction of a
decibel of its unloaded level. In the case of a variable frequency
Wien oscillator the stabilisation also maintains a virtuaily
constant output amplitude over the full audio range.

Single resistor tuning

Life would be easier if the frequency of a Wien osciltator could
be varied via just one of the resistors in the Wien network, A
switch tuned audio generator would then only need one set of
precision resistors. Also, an ordinary single pole switch would
suffice, which would give a considerable cost saving over a
multi-way two pole type.

It is actually possible to tune a Wien oscillator via one of the
resistors in the Wien network, but it produces practical
difficulties. The gain needed to just sustaln oscillation varies
greatly if the value of one resistor is altered. Aithough one might
expect the automatic gain control to compensate for these
variations in gain, in reality the variations are so great that
normal thermistor stabilisation can not cope adequately. In fact
it is difficult to produce an output stabilisation circuit that can
cope adequately with both variations in loading and changing
losses through the Wien network.

One way around this problem is to use the alternative Wien
oscillator configuration of figure2 (the *Brokaw" configuration). In
this circuit the positive feedback is once again provided by a
Wien network which consists of R1, R2, C1, and C2. This time
there is a slight change in that R1 is returned to the virtual earth
formed at the non- inverting input of IC1, rather than to the zero
volt earth rail. Whether it is returned to the true earth or a virtual
earth makes no difference to the operation of the Wien
oscillator, and the circuit therefore oscillates normally. The
negative feedback circuit of this design is much more complex
than the simple two resistor network of the basic Wien
oscillator. R4 and R5 form what at first appears to be an
ordinary negative feedback network, but R4 s returned to the
output of IC1 and not to the earth rail. IC1 operates as a non-
inverting amplifier, and its voltage gain is controlled by the ratio
of R3 to R1. The input signal for this amplifier comes from the
output of the Wien network, and as we have already seen, R1
is actually part of this network,

When considering the operation of this circuit you need to
bear in mind that any increase in the value of R1 will reduce the
output frequency, but it will also produce stronger oscillation.
The input signal to the inverting amplifier is taken from the
output of the Wien network, and this is of course in-phase with
the output signal. This means that the output of the inverting
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Figure 2; an alternative Wien oscillator that can be tuned by
varying the value of R1
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Figure 3: the circuit diagram of the switch tuned audio generator

amplifier is out-of-phase with the output signal, IC2
operates as an inverting amplifier to this signal, with
R4 and R5 acting as the negative feedback
network. This further inversion means that the
output signal from IC1 boosts the output signal from
iIC2.The stronger the output from IC1, the greater
the boost.

Increasing the value of R1 produces stronger
oscillation, but it also produces reduced voltage gain
from IC1 and a weaker output signal from this
amplifier. This produces a reduction in the boost to
the output level of the oscillator. The stronger
oscillation is therefore counteracted by the reduced
boost to the output level, and wide variations in the
value of R1 praduce no significant change in the
output tevel. The circuit still requires automatic gain
control to compensate for variations in cutput
loading, etc. This can be provided in the normal way
by using a thermistor in place of RS. It is possible to
cover a wide frequency span by altering the value of
R1, but the scaling is extremely non- linear. This is
not really of any consequence in the present
application where R1 is a series of fixed resistors
rather than a potentiometer.

Circuit operation
The circuit diagram for the switch tuned audio
generator appears in figure 3. IC1 Is used in the
Wien oscillator, and with the only exception that the
circuit is powered from a single supply rail, it uses
exactly the same configuration as the circuit of figure
2. R1, R2, and C2 produce a centre-tap on the
supply rails that is used for biasing purposes. RS to
R24 are the range resistors whigh give the circuit its
basic repertoire of 12 output frequencies. It is
inevitable that some rather odd values are requires,
and most of the tuning resfstances are made up
from two resistors connected in series. There are
four sets of capacitors in the Wien network (C3 to
C10) and these provide the circuit with its four
frequency ranges. S1 is the frequency control and
S2 is the range switch. Th1 is the self-heating
thermistor which stabilises the output level.
Sinewave to squarewave conversion is provided
by IC2 which is an operational amplifier used open-
loop and in the non-inverting mode. The high
voltage gain of IC1 results in a heavily clipped output
signal that is a squarewave of reasonable cuality.
However, the wave shape is improved by the diode
clipping circuit based on D1 to D4, and this circuit
also reduces the peak-to-peak output level of the
squarewave generator to one that is comparable to
the output level of the sinewave oscillator. The
required output signal is selected via S3, and C11
couples the output from S3 to the attenuator
circuit.VR1 is the variable attenuator, and S4 is the
attenuator switch.VR1 receives the full cutput level
when S4 is closed, but R26 introduces losses of
about 40dB (that is, it reduces the output level by a
factor of 100) when S4 is open, It is easier to set
very low output levels when 84 is set to attenuate
the output signal. Due to the 20 percent tolerance
rating of VR1, the attenuation provided by R26 may
not be precisely 40dB.
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Power is obtained from a nine volt battery (81), and the current
consumption of the circuit is about 10 millamps. A PP3 size
battery is just about adequate to power the circuit, but a higher
capacity battery would be a better choice if the unit s likely to be
used for long periods.

Construction

Details of the stripboard component panel are provided in figure 4
{component layout) and figure 5 {copper side view). The board
measures 37 holes by 22 copper strips. Construction of the board
is very straight forward since the majority of the components are
hard wired to the switches. Construction wouid be siightly easier
and the finished unit would be somewhat neater if printed circuit

mounting switches were used. The tuning resistors and range
capacitors could then be mounted on the circuit board. This
method of construction had to be discounted due to the high cost
of the switches, which is out of proportion to the cost of the other
components.

Construction of the component panel foliows along normal
lines. First a board of the appropriate size is cut out using a
hacksaw. Any rough edges are then filed to a smooth finish, and
the two 3.2 millimetre diameter mounting holes are drilled in the
board. These wilt accept either metric M3 are 6BA mounting bolts.
} would not recommend using plastic stand-offs with stripboard
components panels. Next the breaks in the copper strips are
made using either the special tool or a hand-held twist drill bit of
about five milimetres In diameter. Make quite sure that the strips
are cut across their full width, especially if you are not using the
proper tool. The board is then ready for the components and link-
wires t¢ be added. Be careful to fit the diodes and electrolytic
capacitors with the correct polarity. Fit single-sided solder pins to
the board at the points where connections to the controls will
eventually be made.

When building the circuit board, bear in mind that the
CA3140E used for IC2 has a PMOS input stage. The normal anti-
static handiing precautions must therefore be taken when dealing
with this device. it must be fitted in a holder and not soldered
direct to the circuit board. it shouid not be plugged into the holder
until the unit is in all other respects finished, and it should be
handled as little as possible when it is eventually fitted into place.

The themmistor (TH1) has a glass encapsulation, and it should
be treated with due care as it is inevitably quite fragile. This
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Figure 5: the underside view of the stripboard panel
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component seems to be sold as both the RA53 and as the

' R53, but it is suitable for use in this circuit in either guise. It is
quite an expensive component, and it is worth checking in a
few component catalogues to find the best price as there
seems to be significant variations from one catalogue to
another. Inexpensive bead and rod thermistors are not suitable
for use in this circuit; only a self-heating type will work in this
application.

Hard wiring
As alreadly pointed out, a substantial number of the
components are mounted on the controls. Details of all the hard
wiring are shown In figures, which should be used in
conjunction with figure 4. Provided you go about things in the
right way this wiring is reasonably easy to complete. S1isa
standard four way three pole rotary switch, but in this case one
pole is left unused. 1t is a good idea to fit the range capacitors
to S1 and the tuning resistors to S2 before these two switches
are mounted on the front panel of the case. Start by doing any
necessary timming of the leadout wires, and then “tin” the
ends of the leadout wires and the tags of the switches. Before
adding the components to a switch it must be fixed in place on
the work-top. All that is needed is a generous blob of Bostik
Biu-Tack or Plasticlne. The switch is then easily repositioned as
you work your way around the tags.
in order to obtain good frequency accuracy the tuning

resistors must be close tolerance components, as must most
of the other resistors in the circuit. In fact | would recommend
f using 1 percent tolerance resistors throughout the circuit. Ideally
the range capacitors would also have a tolerance rating of 1
percent, but it might be difficult to obtain suttable components
having values of 47n and 470n. Capacitors hawng a tolerance
of 5 percent are readily available in these values though, and
shouid give goad results. The tolerance rating indiicates a
maximum eror, and in practice the actual eror is likely to be
D 8 considerably less. Due 1o stray capacitance in the circuit the
output frequencies might be fractiorally low on the highest
frequency range. Perfectionists can replace each 470pF range
capacitor with a 390pF capacitor in paraliel with a 68pF type.
X It is a good idea to connect long flying leads to the pole tags
\ = of S1 and 82 before mounting these switches in the case.
CTI B Leis A Once they are in position it can be difficutt to gain access to the
pole tags as they are shielded by the tuning resistors and range
capacitors. The remaining hard wiring is very straight forward
and should present no real difficulties. The general layout used
el for this project is not critical, but it is always a good idea to

ss avoid too much criss-crossing of the connecting wires. The
prototype is housed in a plastic instrurment case which has
aluminium front and rear panets, but a much smaller case coukd
be used if greater portability is required. Howevey, make sure
that you choose a case that can accommodate all the controls
and the output socket on its front panel.

sK1 N

Testing, testing...

If you have access to suitable test equipment, use this 10 check
that the unit is providing the comect output waveforms,
frequencies, and output levels. Note that the sinewave peak-to-
peak output voltage will be slightly higher than the squarewave
peak-to-peak output potential. The quality of the squarewave
output signal inevitably recuces slightly at high frequencies, but
it should be reascnable even at the highest output frequency of
100 kilohertz. In the absence of suitable test equipment the
output can be monitored using an amplifier and loudspeaker,
are even a crystal earphone will suffice. This will enable the
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basic function of the unit to be verified, but bear in mind that apart
from 10 kilchertz, the cutput frequencies on the highest range are
beyond the limits of human hearing. The sinewave signal has a
very distinctive “pure” sound, whereas the squarewave signal is

more of a rough buzzing sound. The difference between the two is
more obvious at low output frequencies where the hamoenics of
the squarewave signal are largely at audible frequencies.
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6.00 TA8205 395 1UF (S/pack) L ;
L 385 aTUFEpacy 150 upload and download of word lists.
Y LR 0 10UF (each) 070 3 . ; f £55
745 TDABS00 25 2R ?:gg) o Automatic gain control on microphone jack
STK4121/2 7.00 TDA3645 8.00 d - 1 ¥ 1
Snarars % Ak 299 Egamaense on input. Runs off 9 IZV(;lllt de supply via 2.1mm  Hisa
414, 50 38 3
mast 2 mE m hEmmome — -
STata 72 850 TDA4s0%A 410 5352,::&"3:“1'::‘”%,‘ Pic Programmer: Components - PICs
35 6. .10 o
STKa372 565 TDA4SOSHM 528 L H137A £25 Programs [12C508/JW £13.50, 12C508-
7.05 TDA4560 450 FuciuiAinyhunobe-. PIC 16C71, PIC 16C84|04/P £2.30 12C5091W £15,
585 TDA4950 1.40  Compiete with mstruchion book and the new 8 pin PIC 12C509-04/P £2.70, 16C71/
180 ToASGs0P N e T 3 JW £25, 16C17-04/P £6.99
325 TDA7G72 3.99  with ths CD & technian can ]2C508 and PIC 12C509 - i
415 TDA8370 14,00  control B sdus! the elecincal daa 16CR84-04/P £6.
285 TDABA0S 900 9,00 5™ na mbvmum o tme Connects to parallel port.
Swewan  a1s ToAme  aee daRadliiien || | JKKISTA £24 PC comis
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%, £0.06
14 Pin DIL 0.3" £0.11
16 Pin DIL 037 £0.11
18 Pin DIL 037 £0.12
20 Pin DIL 03" £0.12
24 Pin DIL 0.6” £0.13
28 Pin DIL 0.6 £0.13
40 Pin DIL 0.6™ £0.19
Turned Pin

8 Pin DIL 03" £0.11
14 Pin DIL 0.3 £0.20
16 Pin DIL 0.3" £0.23
18 Pin DIL 0.3" £0.26
20 Pin DIL 0.3 £0.29
24 Pin DIL 0.6” £0.35
2% Pin DIL 0.67 £0.41
40 Pin DIL 0.67 £0.64
SIE Header Strip

1 x 36 Way Straight £0.38

2 x 36 Way Straight £0.72

1 x 36 Way 90° £0.55
2 x 36 Way 90° £0.78
20 Way Socket Sirip £0.54

Translstor Sockets

TO18-4 Base Socket £0,24
T05 Basc Socker £0:24
IDC Cable Sockets
10 Way Socket £023
14 Wav Socket £0.34
16 Way Socket .£0.33
20 Way Socket £0.26
26 Way Socket £0.30
34 Way Socket £0.42
40 Way Socket £0.66
50 Way Socke: £0.75
PCB Box Headcers
10 Way Straight £0.27
14 Way Straight £0.36
16 Way Straight £0.36
20 Way Straight £0 4}
26 Way Soaight £0.49
34 Way Straight £0.52
40 Way Straight £0.63
30 Way Straight £0.96
ay 90° £0.36
16 Way 90° £0.47
20 Way 90° £0.53
26 Way 90° £0.58
4 Way 90° £0.72
40 Way 90° £0.83
50 Way 907 £0.99
PCB Latch
Headers
10 Way Straight £0.50
16 Way Straight £0.70
20 Way Staight £0.78
26 Way Steaigit £1.00
34 Way Straight £0.86
40 Way Straipght £1.56
50 Way Struight £1.29
0 Way 90° £0.58
16 “Way 90° £0.78
20 Way 90" £0.82
26 Way 90° £1.06
34 Wiy 90° £1.14
40 Way %0° £l1.26
50 Way 90° £1.74
DIL Henders
el
| 14 Way DIL £0.54
16 Way DIL £0.59
24 Way DIL £0.90
40 wWay DIL £1.02
Transistion Headers
10 Way Transistion £0.49
14 Way Trunsistion £047
16 Way Transistion £047
20 Way Transistion £0.54
26 Way Trunsistion £0.62
34 Way Transistion £0.67
40 Way Transistion £0.90
50 Way Transistion £1.02

RD!NG mma
| paysble to ESH

See Next / Last Months Ad. for

ELECTRONIC COM PONENTS

Solder Bucket
9 Way Male Plug
9 Way Female Socket
15 Way Male Plug £039
15 Way Fanale Socket

15 Way H.D. Ply; £0.49
15 Way H.D. £0.78
23 Way Male I’Iac £0.49
23 Way Femalc Socket  £0.49

25 Wav Male Ph £0.48
25 Way Femalc ‘}ﬁ'
iDC Ribbon Muunﬂng

9 Way Male Plug £1.08
9 Way Female Socket  £1.08
25 Wauy Male Plug £1.26
235 Way Female Socket  £1.26

9 Way Male Plu £0.37
9 Way Female lﬂ £0.35
15 Way H.D. £0.77
25 le Male Plug £053
t“v Female £0.51
l‘lns c D Coven
9 Way Cover - Grey £0.30
9 Way Cover - Black £0.30

15 Way Cover - Gwy £0.33

23 Wl\ Cover - £0.36
23 Way Cover ﬂlnck EO "6
25 Way Cuvu -

25 W mrr ck EO 36
9109 Case

250 25Com:rlCase EOSG
Audio Connectors

G L3 BN

“‘a’
s; :

=

a
8583
BYgal

1* Mono Plug £0 30
%" Muno Line Socket  £0.35
%" Mono Chassis Sacket £0.40

4" Stereo Plug £0.40
45" Stereo Line Socket  £0.38
1,” Stereo Chassls Skt £0.44
DIN Serics
2 Pip Line Plu £0.21
2 Pin Chassis Socket £0.15
3 Pin Line Pl £0.27
3 Pin Chassis Sucker  £0.28
4 Pin lmc P £0.24
4 Pin Socker  £0.26
5 Pin Ur\c Py, ISO" £0.30
5 Pin Chassis | lRO° £0.32
5 Pin Line PI“E £0.24
5 Pin Chusms Skt 240°  £0.32
§ Pin Line Plug 360°  £0.24
5 Pin Chassis Skt 360°  £0.32
6 Pin Linc Ply £0.27
6 Pin Chassis Socket £0.3
? Pin Line P! £0.
7 Pin Chassis Socket £0.34
& Pin Line Ply £0.45
8 Pin Chassis £0.36
Phono Series
ited Line P! £0.20
Black Linc Pl £0.20
Yeliow Line Plug £0.20
White Linc Plug £0.20
Red Line:Socket £0.20
Black Line Sockes 1020
Yellow Line Socket £0.20
White Line Socket £0.20
Red Ch'um Sucket £0.20

Bluck Chassis Socket

Gold Plalm] Plug Red  £0.76

Gold Plated Plug - Black £0.76
XLR Serfcs - metal

RF Connectors

vﬁ

BNC Plug 50Q Solder  £0.93
BNC Plug 50£2 Crimp

BNC Plug 75 Solder £0.95
BNC Plug 750 Crimp  £0.70

BNC Chassis Socket £0.80
F Plug - Twist .27
F Plu% £0.30
TNC Plug Solder £1.20
TNC Plug Crimp 0.78
UHF Plug Smm Cable  £0.72
ULF Plug 11mm Cable £0.66
UHF Chassis Skt- Sqr  £0.45

UHF Chassis Skt- Rnd  £0.58

Terminals

Ca
All Avallablc in - Red, Black,
Green, Blue, White or Yellow
2mm Solder Plugs £0.18

2mm Chassis Sockets  £0.20
4mm Solder Plu £0.30
4mm Swackablc Plugs  £0.40

4mm Chassis Sockets  £0.23
4mm Bioding Posts £0.54
33mm Crocodile Clips  £0.13
Pawer Conncctors

DC Low anllst

DC Chassis Ski 2.3mm
[EC Mains 6A 280Vac

Lo
b
ek

3 Pin IEC Line Socket  £1.14
3 Pin TEC Line Plug £1.83
3 Pin Chassis Socket £0.56
1 Pin Chassis Plug £0.72
8 Way Bulgin

8 Pin Line Plu; PS51 £3.93
8 Pin Chassis §kl P352 £1.39
Togple Switches

o

Sub-Minlature
3A 125V 1A 250V
Smm @ Mmming Hole
SPST 5 x 1Gmm £0.58
SPDT 5 x !0mm £0.60
SPDT C/OfY S x 10mm  £0.86
PPDT 9.2 x 10mm £0.66
Minlature
6A 125V 3A 250V
6.2mm @ Mounting Hole
SPST 8 x 13mm £0.70
SPDT 8 x 13imm £0.60
SPDT C/Off 8 x 13mm  £0.64
SPDT C/O Binsed 2 way £1.34

SPDT C/O Biased | way E[I] (_;;
DPDT C/Of 12 x 13mm £0.76
DPDT C/O Biascd 2 way£1.28
DPDOT C/0 Biased | way£1.28
Standsrd
10A 250V Push on terminals
1imm @ Mounung Hole
SPST 18 x 30mm
SPDT 1R x 30mm
SPDIT CAOf |8 x 30mm £1. 52
PPDT 21 x 30mm £l
DPDT C/Oft 2} x 30mm £1. 78

Slide Switches

Miniatore
300mA 125V

7 x 15mm Mounting Hole
DPDT 7 x 23mm £0.15
Standard

1A 125V

§.5 x 12mm Mounting Holc
DPDT 12.5x35mm  £024
DPDT C/O 125 & 35mm£0.27

Rotary Switches

P el 150mA 250
Q - Make befon: Break 22mm @
- 9.mm @ Mounng Hole
3 Pin Line Pt £1.50 "ole ay ;
3 Pin Ll!:.w Sc:: o £1.82 2 Pole 6 Way £0.84
3 Pin Chassis Ply £1.50 3 Poled Way £0.84
3 Pin Chassis Socket  £1.70 4 Poled Way £0.84
ION g C! ; l-,2$-4“V - -'_\ \'h" "
onic Components. ALL Credit Card Ord

Push Switches

Miniature Round
250mA 125V 28 x 10mm
7mm @ Mounung Hole

Non mehmg Push to Mak;

Black £0.25
Red PTM £0.25
Yellow PTM £025
Green PTM £0.25
Blue PTM £0.25
White PTM £0.25

Pﬂlrn Latching Push to Hr:ak
Stxndard Squar

39 x 15MM t"‘

i{me %] Mourlx,ll!‘n Hoﬁm
on .udung sh to
Black PTM £0.60

Red PT™M £0.60
Blue PTM £0.60
White PTM £0.60
Latching

Black £0.63
Red £0.63
Blue £0.63
White £0.63
Rocker Switches
Miniature

6A 250V Solder Tags

SPST 21 x 14 x l6mm £0.63
DPDT 21 x 24 x 22mm £0.96
Standard

15A 250V Push on Tugs

SPST 30 x 11 x 2mm  £0.62

DPDT 30 x 25 x 22mm £1.12
Muminated

15A 250V Push on Tags
SPST 30x14mm Red £
DPOT 30x25mm Red £
DPDT ¥x25mm Amber £
DPDT 30x25mm Green £

Relays

PCB Mounun,in_
1A 24V, 1.44
1A 24Vde DPDT EZV £1.44
3A 110V SPDT &V £0.58
3A 110V SPDT 12V £0.58
SA 110V SPDT 6V £0.72
$SA 110V SPDT 12V £0.72
A 110V DPDT 6V £093
SA 110V DPDT 12V £0.93
5A 240V DPDT 6V £1.76
SA 240V DPDT 12V £1.76
10A 240V SPDT 6V £1.25
10A 240V SPDT 12V £1.44
10A 240V SPDT 24V £1.44
Computer Accessories
Adaptors
9M Gender Lhansl £2.18
cr Changer £2.29
25M Gender Changer  £2.64
25F Gender Chan, £2.80
9 Male - 25 Female £2.02
9 Female - 25 Male £2.09
M - 6 Mini Din Male g 5

$M Din - 6F Mini Din

5F Din - 6M Mini Din
Testers / Patch Boxcs
Mini Tester 7 LEDs

]
9F - 6 Mini Din Female 5
238

Bnxes & Cases
Many more gizcs svailable

General Purpose Plastic
75 5 56 x 25mm £0.9.
75 % 51 x 22mm £0.93
141 x 57 X 22mm £1.05
79 x 61 x 40mm £1.58
100 x 76 x 4 mm £1.69
118 x 98 x 45mm £1.9%
150 x 100 x 60mm £2.65
150 x 80 x S0mm £247
Decast Aluminlum

50 x 50 x 31mm .24
100 x 50 x 25mm £2.98
112 x 62 x 3lmm £3.55
120 x 65 x 40mm £4.02
150 x 80 x 50mm 36
121 x 95 x 6lmm £5.9
Two Piece Aluminivm
133 % 70 x 37mm £2.08
102 x 102 x 37mm £1.94
102 x 70 x 37mm £1.76
133 x 102 x 37mm £2.19
102 x 63 x 50mm £1.86
76 x 51 x 25mm £1.34
152 x 102 x 50mm £2.90
178 x 127 x 63mm £162
203 x 152 x 76mm £4.68
102 x 102 x 63mm £2.15
133 x 102 x 63mm £2.57
152 x 102 x 76mm £3.

Stecl/Alumininm

Plastic couted steel top,
Aluminium base

152 » 114 x 44mm £4.19
203 x 127 x SImm £4.68
229 x 127 x 63mm £5.62
114 x 63 x $Tmm £3.04

Wire & Cable
Ribbon Cable
Price per 300mm (1 fi)
10 Way Grey Ribbon  £0.11
16 Way Grey Ribbon ~ £0.17
20 Way Girey Ri £0.22
26 Way Grey Ribbon  £0.28
Way Grey Ribbon  £0.36
40 Way Gitey Ribbon  £0.48
50 Way Grey Ribbon ~ £0.53
60 Way Gﬂ Ribbon  £0.64
Ensmclled Copper Wire
P:r 50g Foz) Ree!
available
14 'G Enamelled £0.68
16 SWG Enamelied - £0.72
18 SWG Enamelicd £0.78
20 SWG Enamelled £0.81
22 SWG Enamellcd £0.83
24 SWG Enamelled £0.87
26 SWG Enamelled £0.97
28 SWG Enamclled £0.99
30 SWG Enamelled £1.02
32 SWG Enamelied 1.03
34 SWG Enamelled £1.10

36 SWG Enamelled “£l.14

38 SWG Enamelled £120
40 SWG Enamelled £1.52
Tioned Copper Wire
I’er 50g ?oz) R
recls av:ula
Jinned £0.72
|8 SWG Tinned £0.78
20 SWQ Tinned 081
22 SWG Tinned £0.83
24 SWG Tinned £0.87

Equipment Wire
Avaisble in Black. Brown, Red.
Orange, Yellow, Green. Blue,

Opto Electronles

LEDS

3mm Red Led £0.08
Imm Green £0.09
Imm Ycelow Led 10.10
Imm Orange Led £0.10
Smm Red Led £0.08
Snm Green £0.10
$mun Yclow Led £0.10
Smrn g]: £0.10
$mm Red Flashing £0.44
Smm Green Flashing £0.50
Smm Yellow Flashing  £0.34

Smm Bi-Colour Led
Smm Tri-Colour Led £0.28
7 Segment Displays

0.56" Red C.Cathode  £0.78
0.51™ Red C.Anade £0.78
03" Red C. (}l odc £0.78
0.3" Red C.Anod: £0.78

Infra Red / M\sc Devices
3mm [R Emitter
Smm [R Eminter mJo
3mm Photo-Transistor  £0.26
Smm Photo-Transistor L[BN

5%‘«‘5‘? 35“’ Coupl cu';g
to-Coupler !
4N26 Opio-Coupler £0.36
2 upler 045

N13$ “oupiler 1.30
PATEH OptoCoupler ~ £119
8N137 Opto-Coupler  £0.90
6N138 Opto-Loupler  £1.30
6N139 ()Pl upler  £0.90
CNY17- oupler £0.47
CNY12- upler £038

72
CNY17-3 Opto Coupler
IS-74 “oupler £0.43
}SD-;:% pler £

4 der  £1.52
B s oo Piac  E06%
0C3041 Opto-Triac ~ £0.96
ORP12 LDR £0.89
Solur Cells
0.45V Cells, Screw Terminals
100mA 26 x £0.
200mA 35 x 56mm £1.19
400mA 45 x ‘I'Smm £1.70
A 66 x 95m 96

800mA
1000mA 76 x 95mm £332

[DM9300A Digital
Multimoterr

A 19 ran 3% Digit
bmuitimeter ideal for hobby or
professional use. DC  Volts,
IAC Volts. DC Cusrent, Resis-
hance, Diode Test & Fransistor
Hrr. Supphed complete with
battcry, test leads. operating]
finstructions & camying case.
ICE Approved.

AC Volts
0-200-750V
DC Volis

0-200mV -2-20-200-1000V

DC Current
Fg-;QOpA-Z—ZO-IOOmA-IOA

ISLAnCE
Chock Tester 1R LEDs :7 11 Purple, & White 0-2000)- 2-20-200k(3-2MQ
Enhanced lJ-‘DISwiu:hﬂ £15.25 Fcﬂﬂﬂm cel Dimensions 188 x 87 x 33mm
25D Ju Box M-F  £290  solid 1/0.6mm £233 |DM9304A Digital
25D Pawh Box M-F 57 32 Stranded 7/0.2mm 214 |Multimeter £17.44
32 Surge Protector PCE Materials & Equipment
:““’; S?CP“;F“” £11.% IWe Carry In stock the largest range of PCB Mate]
eavy o rials & Equipment required for small volume FC
Production. For n FREE fully illustrated catalogue,
lcovering ¢ve ing from Development to Tools and
Health & Safety, send an A4 SAE (60p of Stamps) or]
FREE with any order over £7.50 when requested.
Development Gluss Fibre Photorcsist
Matrix Board 95 x 127 £0.94 4 x 67 Single Sided £1.76
. Malrix Board 100 x 160 £1.26 6 x 12° Single Sided  £5.14
1.5m Printer Lead £3.40  [Syripboard 25 x 64 £0.27 9 x 12 Single Sided 1N
5m Printer Lead £9.38  |Siriphoard 64 x 95 £0.90 100 x 160mm Single  £2.i6
10m Pnnter 1.ead £12.38  |Sqipboard 95 x 127 ££.50 203 x 114mm Single £2.81
Serial Printer 25M-9F  £4.20  [Siripboard 100 x 100 £1.50 233 x 160mm Singlc £4.44
Serial Printer 25M-25F  £4.45  [Siripboard 100 x 160 £).80 4 x 6" Double Si £1.99
Null Modem 9F-9F £3.45  YBreadboard 81 x 60 328 6x 12" Double Sided  £5.73
Nufl Modem 25F-25F  £4.63  |Breadboard 1755 67 £5.02 9% 12 Double Sided  £8.64
Null Modem 9&259&25 £5.34  |Breadboard 203 x 75 £6.58 100 x 160mm Double  £2.44
Modem Lcad 25M9F  £4.08 1140 Pos Jumpwire Kit  £3.36 203 x 114mum Double  £3.09
Modem Lcsd 25M-25F £475  [350 Pes Jumpwire Kit  £6.48 233 x 160mm Double  £4.90
merlink 1cad 25F-9F £ Drafting Materials PCB Equipment
Intertink Lend 25F-25F £6.50  |a4 Ploner Film 10pcs  £1.34 PCB Processing Tray £1.35
InfA 70 |ad Laser Fitm 10pcs  £2.96 UV Expostre units {rom£79.29
Patch Lead 25M-25M  £4.66  [Dalo Euch resist £2.21 Processing Tanks from £118.70
th Ccad 36M36M _ £590  |Fing Evch resist Pen  £0.80 PCB Chemicals
T el N'B g Seruty I’ohshmF Block £1.85 Spray Photorcsit 100m! £4.42
i Diok Cable 2 PCB Transfers  Devel 1) £0.99
Power Cable 3%-2 x 354 £1.88 1d.=wls HTDIE bk oty 2 OOmI) El 4l
Power Cable 3%-2 x 5% £]1.84 P(‘B -mh““., Ferric C.
Power Cable 5:/-2I1 3 £224 Prain Coppcr Clad It)E” 03
Power Cablc 5%-3%.5% £224 100 x 160mm S £070 PCB Fhar Spray 2 %m
“QE“]P;!"“SFW t240 100 x 220mm Single  £1.00 Lacouer Spay 11 ]
gﬁc T P 245|233 x 16omm Single  £1.75 'l‘on s
BNC Cor o F 0 100 x 160mm Double  £0.74 Stripboard Track Cutter 508
e i 2 [100 x 220mm Double  £1.05 rlm Giass Pen 37
A L £165, 233 x 160mm Double  £1.89 Plastic Tween mss
Kllis &‘Pﬁ‘ e 55" [Peper Comp. Photoresist liSS Swist Drills (16 sizen)
Thianet Cables £33 |6 SingicSiced  £134 051020, 0.1oum S
e i iy 4 6 x IZ"S“nn c Sided  £3.85 g 3 ﬁgg gm Eg._ssg
9 % 12 Single Sided £5.78 X its
‘for | 14 x 67 Double Sided £]164 1.0-2.0 HSS Bits £0.46
Pi.ease Phone for| | x ¢ Dowle Sel,  £3:67 Also avaiiable Reduced Shank
| iterns not Listed | b « i2 boublc Sided  £7:07 1158 and Tungsten Carbide
°n), Add Carriage & Vat to all ordﬁs 'Payment with Order. PO/Cheque
j: NOQ Credit Card Surch _ Trade d -.(- nt. for hools & olleges




POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

LOUDSPEAKERS-19 INCH STEREDQ RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXF6&00 (300W + 300W) MXF900 (450W + 450wW)

ALL POWER RATINGS R.M.S. INTD 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: #independen! powsr supplies with two toroids! Iranslormers # Twin LED. Vu meters &
Level controla # llluminaled onioff swilch  XLR connectors # Standard T?5mV inputs * Open and short circuit
proot # Latest Mos-Fels lor siress tree power delivery into virtually sny load * High slew rale & Very low
distortion # Aluminium cases % MXF600 & MXFS00 tan cooled with D.€. loudspesaker and Ihermal protection.
USED THE WORLD OVER INCLUBS, PUBS, CINEMAS, DISCOS ETC.

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

MXF400 W19 tHS " (3URD+2*

MXFE00 W19 "xHEY" (3IUXD+3"

MXFS00 W 19 XHS " (3UIRD1 %"
PRICES:-MXF200 £175.00 MXF400 £233.85 X

MXF600 £329.00 MXF900 £449.15 .

SPECIALIST CARRIER DEL. £42.50 EACH .

Advanced 3-Way Stereo Active Cross-Over, housed bn 8 19" x 1U case. Each channel has three leval conirols:
bass. mid & lop. The removable front lascia aliows access fo Ihe pregrammable DIl swilches io adjusi the
crass-over Irequency: Bass:-Mid 250/500/800Hz, Mid-Top 1.873/5KHz, all st 2448 per octave. Bass invert swilches
an each bass ch .N I T75mV inp tpul. Fully compatibje with OMP rack amplifiet and modules.

Price £117.44 + £5.00 P&P

__—_-—“_—.4
OMP XO3 STEREO 3-WA VE CROSS-OVE

STEREO DISCO MIXER SDJ3400SEE R 2% oY) SOUND EFFECTS*

STEREOQ DISCO MIXER with 2 x 7 band
L & R graphic equalisers with ber graph
LED Vu meters. MANY OUTSTANDING
FEATUYRES:- inchuding Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6§ Channels with individual faders
plus cross {sde, Cue Headphone Monitor. 8
Sound Effects. Usetul combination of the

g inputs:- 3 tur (mag), 3
mics, 5 Line for €D, Tape, Video etc.

Price £144.99 + £5.00 P&P

SIZE: 482X 240 K 120mm

for quelity, and pa 8 8 resllalic price, Fowr
v prodessionsl and hobby markst La. Industry, Laisure, Instrumental and MeF

omparing pricas. NOTE that all medels inciude toroldal power supply, inkegral hewl sink, plass lisre P.C.B. and
drive circyits 10 powar & compaltible Yu meiter, Ati modsis ars open and short circult praei. |

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 wats
R.M.S. Into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS.
T.H.D, typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 50mm.
PRICE £40.85 + €3,.50 P4P

OMP/MF 200 Mos-Fei Output power 200 watis
A.M.S. into 4 ohms, Irequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rale S50V/uS,
T.H.D, typlcal 0.001%, Input Sensitlvlty 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE €64.35 + £4,00 P&P

OMP/MF 300 Mos-Fet Oulpul power 300 watls
R.M.S. Into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 80V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R,
<110 dB. Size 33 x 175 x 100mm.

PRICE £81.75 + £5.00 PAP

OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S. into 4 ohms, Irequency response 1Hz - 100XHz
-3dB, Damping Factor >300, Slew Rale T5VIuS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N,R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watis
R.M.S. Info 2 ohms, 725 watls R.M.S. intc 4 ohms,
Irequency response ¥Hz - 100KHz -3dB, Damping
Factor >360, Slew Rate 75V/uS, TH.D. lypical
0.002%, Input Sensitivity 500mV, S.N.R, -110 dB, Fan
Cooled, D.C. toudspeaker Protection, 2 Second
Antl-Thump Delay, Size 422 x 300 x 125mm.

PRICE £259.00 + £12,00 P&P |

PIEZO ELECTRI ETERS - MO

Join the Piezo revolution! The low dynamic mass {no vaice coil) of a Plezo tweelsr produces sn improved
transtent response with a lower distovtion leve! than ordinary dynamic tweelers. As & crossover Is not required
these units can be added to exisling speaker systems of up to 100 wans {more if two are put in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE *A' (KSN1036A) 3" round with protective wire mesh. Ideal for
W’E@ TVPE '8

bookshelt and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.

DROL A

TYPE '8’ (KSN1005A) 3%" super horn for general purpose speakers,
disco and P.A. syslems eic. Price £5.99 + 50p P&P.
TYPE ‘C' (KSN1016A) 2°x5° wide dispersion horn for quafity Hi-Fi sys-
tems and quality discos efc. Price £6.99 + 50p PAP,

TYPE ‘D' (KSN1025A) 2"x6” wide dispersion horn. Upper frequency

: response retained extending down to mid-range (2KHz). Suitable for high
Az quality Hi-FI systems and quality discos. Price £9.99 + 50p P&P.
.\ TYPE ‘E' (KSN1038A) 3%" horn tweeter with atiractive silver finish trim.

2 4 Suitable for Hi-Fi moniter systems elc. Price £5.99 + 50p P&P,
L \ ~) LEVEL CONTROL Combines. on a recessed mounting plate, levei conirol

L and cabinel input jack socket. B5x85mm. Price £4.10 + 50p P&P.

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS: I
STANDARD - INPUY SENS 500mV, BAND WIDTH 100KHz.
PEC (FROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
TT8mY¥, BAND WIDTH 50K Hz. ORDER $STANDARD OR PEC.
¢
(LI IYI{E LARGE SELECTION OF SPECIALIST LOUDSPEAKERS i
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
ﬁ GRILLES, CROSS-OVERS AND HIOH POWER, HIGH |
e FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E. |
{60p STAMPED) FOR COMPLETE LIST. I
MgKenzie and Fane Loudspeakers are also avallable.
EMINENCE:- INSTRUMENTS, P.A.. DISCO. ETC]
ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8° 100 WATT R.M.S. MEE-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.
RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97d8. PRICE€32.71 + £2.00 PP |
10° 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID,
RES. FREQ. 71Hz, FREQ. AESP. TO TKHz, SENS97dB. PRICE £33.74 + £2.50 PAP
19 200 WATT R.M.5. ME 10-200 GUITAR, KEYB'D, DISCO, YOCAL, EXCELLENT HIGH POWE R MID.
RES. FAEQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99cB. PRICE €43.47 + £2.50 P&P
12" 100 WATT A.M.S. MEt 2-1DOLE GEN, PURPOSE, LEAD GUITAR, DISCQ, STAGE MONITOR.
RES.FREQ. 45Hz, FREQ. RESP. TO 6KHz, SENS 100dB, PRICE £35.84 + €£3.50 P&P
12" 100 WATT RM.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 9908. PRICE £36.67 + £3.80 P&P |
12" 200 WATT R.M.S. ME12.200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID,
RES.FREQ. 58H2, FAEQ. RESP. TO 6KHz, SENS 9848, PRICE L46.71 + £3.50 PAP
12" 300 WATT R.M.§ ME12-300QP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE£70.10 + £3.50 P&P i

157 200 WATT R.M.S. ME15-200 GEN. PUAPOSE BASS. INCLUDING BASS GUITAR.

RES. FREQ. 46Mz. FREQ. RESP. TO 5KHz, SENS 9948, PRICE £50.72 + £4.00 P&P
15”300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR. i
RES. FREQ. 39+z, FREQ. RESP. TQ 3KHz, SENS 103dB. PRICE £73.34 + £4.00 PAP "

ARBENDERS:- HI-FI. STUDIO. IN-CAR, ETC !

ALL EARBENDER UNITS 8 OHMS (Excep! £63-50 & EB10-50 which are duat impudance inpped & 4 & 8 ohm)

ibl FLIGHT CASED LOUDSPEAKERS)

A new range of quality loudspeakars, designed o take advantage of the latest
speaker technology and enciosure designs. Bolh models ufillze studio quality
127 cast aluminium loudspeakers with factory fitted grifles, wide dispersion
consiant directivity horms, oxtruded alumintum corner protection and steel
ball corners, complimenied with heavy duty black coverning. The enclosures
are fitled as standard with lop hats for optionat loudspeaker stands

e ———

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Mz - 20K Hz

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
EbIFC 12-200WATTS (100d8) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Deltvary £6.00 per palr

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" S0watt EBB-50 QUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F1, IN-CAR.

RES. FREQ. 40Mz, FREQ. RESP. TO 7KHz SENS 9748. PRICE £8.90 + £2.00 PEP
10" SOWATT EB 10-50 DUAL IMPEOENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. AESP. TO 5KHz, SENS. $9d8. PRICE £13.65 + £2.50 P&P
10" 100WATT EB10-100 BASS, HI-FI, 5TUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96d8.

12° 100WATT EB1 2-1 00 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Mz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE €42.12 + £3.50 P&P
FULL RANGE TWIn CONE, HIGH COMPLIANCE, ROLLED SURROUND

S%" BOWATT EB&~B0TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FAEQ. RESP. TO 20KHz, SENS 924B.

%" GOWATT EBG-80TC (TWIN CONE) HI-FI, MULTLARRAY DISCO ETC.
RES. FREQ. 38Hz. FREQ. RESP. TO 20KMz, SENS 344B.

8° GOWATT ES8-60TC (TWIN CONE) HI-F1, MILTL.LARRAY DISCO ETC.
RES. FREQ. 40Hz. FREQ. RESP. TO 18KHz, SENS 594B. PRICE R12.90 - £1.50 P&P
10° BOWATT EB10-60TC (TWIN CONE) HI-FI, MULT| ARRAY DISCO ETC.

RES. FREQ. 35Hz. FREQ. AESP. TO 12KHz, SENS 9848, PRICE €16.49 + £2.00 P&P

e —

PRICE £30.30 + £3.50 PaP |

PRICE £9.99 + £1.50 PAP
PRICE £10.99 + 1.50 P&P

THREE SUPERB HIGH POWER
. CAR STEREQ BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
Bridged Mono
250 WATTS (125 + 125) Siereo, 250W
Bridged Mono
400 WATYTS (200 + 200) Stereo, 400W
Bridged Mono
ALL POWERS INTO g OHMS
Features:
# Stereo, bridgable mono * Choice of
high & low leve! inputs # L & R level
conirols & Remote on-off & Speaker &

e e e S e
| AR STEREO BOOSTER AMPS

PRICES: 150W £49.99 250W £99.89

400W £109.95 P&P £2.00 EACH

POSTAL CHARGEES PER OROEA £1.00 MINIMUM. OFFICIAL faanc

OADERS FROM SCHOOL 8, COLLEGES, GOV, B0DIES, PLCe EYC. |

| PRICES INCLUSIVE OF V.AT. GALES COUNTER. ViBa anD v |
ACCESE ACCEPTED BY POST, PHONE DR FAX.

RANSMITTER HOBBY KITS]

PROVEN TRANSMITTER DESIGNS INCLUOING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
AW TRANSMITTER 50-108MHz. VARICAP COWTROLLED PROFESSIONAL
| PERFORMANCE. RANGE UP TO J MILES, SIZE 38 2 T23mm, SUPPLY 12v {@ 0.5AMP.

PRICE £14.85 - C1.00 PAP

-
FM MICRO TRANSMITTER 100-108MMz, VARICAP TUNED, COMPLETE WITH
VERY SENS FET MIC, RANGE 100-100m, $IZE 56 & #6mm, SUPPLY 3V BATTERY.

|
|
|
|
5
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PC

Intel introduces “next level” with the
Pentlum |l processor

The Intel Corporation has introduced a new generation cf
Pentium processors, the Pentium Il processor. The new device,
which has been introduced at speeds of 300, 266 and 233
megahertz, combines Intel's advanced Pentium Pro processor
with the capabilities of its MMX {tm) media enhancement
technolegy. MMX, which has been added to the Pentium Il to
enhance performance for audio, video and graphics applications
as well as speed up data encryption and compression, was
originally developed primarily for the games market (which has
driven so much popular computer development) but, to give an
exampie, can also be used to allow a PC to do most of the work
of a modem so that the modem itself becomes just a low cost
interface to the telephone line. {Though the PC cannct do much
else at the same time.) The 7.5-million transistor processor core
is based on Intels P8 architecture, and is manufactured on .35-
micron process technology with a new packaging method.

The new processor is provided in a new style of package,
the Single Edge Contact cartridge. This incorporates the
processor itself, plus 512KB of level 2 cache unified for code
and data. The L2 cache is made from industry-sourced static
ram, and runs at half processor speed on its own bus, white
the system bus {used for memory of YO requests) runs at
66MHz. Consequently, the Pentium Il at 266 MHz can achieve
around three times the peak bus bandwidth of the highest
speed Pentium processor system, which runs one bus at a
peak of 66MHz. (This feature is referred to as dual independent
bus architecture).

L2 cache performance has a major impact on overak system
performance, and running the L2 cache bus at half processor
speed would be difficult to achieve if the cache and the
processor itself were both separately mounted on the
motherboard. No doubt Intel intend to use this new packaging
method to permit further advances in power for further
processor generations. Ancther advantage for Intel may be that
the cartridge processor makes a break from standard
motherboards, compeliing users 10 choose between Intel-
specific metherboards and competing types.

The processor core has 32KB of non-blocking L1 cache
running at processor speed, divided as 16KB data and 16KB
instructions, also a vital feature for performance.

The new processor also has the Pentium Pro’s features of
dynamic execution, which executes instructions ahead of time
when possible. A 12 stage pipeline is used, with a two level
adaptive branch prediction mechanism to reduce the probability

pr

FROM MAJOR MANUFACTURERS
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Bf there being a clock cycle when the processor is wasting time.
Dynamic Execution mcorporateg'ihe two concepts of “out
of order" and “speculative execution”, effectively eliminating the

constraint of linear instruction seguencing between the
traditional “fetch” and "execute” phases of instruction
execution. Up to three instruction can be decoded per clock
cycle, Considered conceptually, the decoded instructions are
put into a dataflow graph, which can hold up to 40
instructions; these are executed from the graph when their
operands are available (versus instruction order). Up to four
instructions can be executed per clock cycle.

Intel's MMX Technotogy incorperates 57 instructions
oriented to highly parallel operations with multimedia and
communications type data. These instructions use a technique
known as SIMD (single instruction, multiple data) to crunch
several bytes in the same way, delivering better muitimedia
and comms performance. The Pentium Il processor can
execute two MMX instructions at a time.

Multi processor systems are also catered for. The Pentium |l
system bus supports up to eight outstanding bus requests
{four per processor), allowing more parailel operation between
processors and /O, as well as supporting smooth performance
scaling to a two-processor system. The GTL+ electrical
signalling of the system bus will assist the migration of this bus
to higher frequencies as DRAM technologies with higher
performances reach the market. The GTL+ bus will provide
“glueless” (no additional chip logic required) support for two
processors, giving cost-effective SMP (symmetric muilti-
processor) solutions.

ELECTRONICS TODAY INTERNATIONAL
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The Pentium II's write-combining technology, which
combines multiple writes to one region of memory (for
exampie, a video controller frame buffer) declared as WC
type in a single burst write operation, can be used to get
very high graphics I/O performance

Testing and fault-monitoring features include built-in self+
test, providing single stuck-at fault coverage of the
microcode and large PLAs, as well as testing of the
Instruction cache, data cache, Translation Lockaside Buffers
and roms, There is a standard test access port and
boundary scan architecture mechanism (a growing test
technique which is becoming a new industrial standard).

The 266- and 233-MHz Pentium Il processors are already
available in desktop systems from more than a dozen
leading computer manufacturers, and the 300-MHz version
will be appearing in workstations after the middle of 1997,

A new high end processor from AMD

Flash memory leaders AMD are also releasing a new PC
microprocessor in 1997. In April AMD introduced the AMD-
K6&{tm) 233, 200 and 166 MHz processors, its 6th generation
processors with MMX technology. AMD’s view is that Intel's
product strategy is to encourage PC makers away from the
current motherboard and processor technology {Socket 7) to
its unigue daughter board technology, or single edge card
{SEC). “These new technologies do not offer direct benefits
to the PC manufacturer, or necessarily to the user. This
strategy ties manufacturers deeper into Intel, as it moves to
propriety chip sets for the Pentium Il. Inteis's market strategy
also requires different processors for 16-bit and 32-bit
software.”

The AMD-KS is a single chip solution for 16-bit and 32-
bit software. Importantly, the AMD-K6 maintains Socket 7
compatibility and therefore allows manufacturers to develop

new, more powerful PCs using the current infrastructure,
(motherboards, casing, power supplies etc), allowing cost
saving.

Perhaps because AMD are not the company setting the
standard for PCs, their strategy seems to be to aim for
technological advantages in certain areas. For example,
comparing the cache size, the level 1 cache on the AMD-K6
processor is 32K instruction and 32K data. AMD say that
they have cut the number of transistors required for random
loglc compared with the Intel Pentium processcrs, and have
used the space on the chip thus saved to incorporate a
larger level 1 cache. In addition, they have concentrated on
maximising the cache hits by using a very large branch
prediction table,

The relevance of the branch prediction table Is that if the
instruction cache is loaded with a series of instructions from
memory, these will be able to be accessed very rapidly for
as long as the software does not branch outside the
instructions in the cache. As soon as there is a branch
requiring an instruction not in the cache, the processor has
to wait while the extra instructions are fetched. The branch
prediction table is a means of determining the likely
direction of the branch, and thus having the instructions
ready when they are required. As a comparison, the AMD-
K6 has 8182 branch history table entries, as compared with
512 in the Intel Pentium Pro,

There are several other areas in particular where AMD's
top of the range processors are aiming to offer features that
will be an advantage to some users. One of these is that
the AMD-K6E processor will plug into the widely-used
Socket-7, often referred to as the Pentium bus connection.
By comparisen, Intel's Pentium Il processor plugs into a
proprietary slot, which will mean that new motherboard
designs will be required. Some PC manutacturers may find
it advantageous to offer comparable perfermance without
changing motherboard designs.

The other compstitive edge offered by the AMD-K6
processor is that the delay when switching from 32-bit
to16-bit instructions is less than with the Pentium Pro. What
this means in practice is that when running an operating
system such as Windows 95, which incorporates 16-~bit
code as well as 32-bit code, the AMD-K6 processor has
significant speed advantages. An operating system such as
Windows NT, which is exclusively 32-bit, will not show such
differences between the two processors.

Nevertheless, a comparison between an AMD-K6
processor running at 200 MHz and an Intel Pentium Pro
processor running at 200 MHz, both running the Windows
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NT operating system, shows according to AMD’s figures, a
speed advantage to the AMD-K8. It is therefore possible
that PC manufacturers offering machines specifically for use
with Windows '95 may prefer to use the AMD-K6 processor
for this purpose.

The AMD-K6 processor is aimost a risc machine in some
respects. x86 instructions are translated into risc-86
instructions then executed. In some cases the x86
instruction results in zero risc-86 instructions. This raises
the question as to whether a K6 native code running even
faster would be possible.

Another interesting technotogical step taken in the
manufacture of the AMD-K6 processor is that nstead of

Processor features  AMD-K6 200MHz *Pentiuim Il Pentium Pro  Pentium with MMX (P556)
x86 decoders 2 sophisticated 1sopisticated 1 sophisticated | 1 sophisticated
zr | _1long, 1 vector 2 simple 1 simpie 1 simple a7
Branch history 8192 512 512 258
table entries e 1
Branch prediction 95 percent 80 percent 90 percent 75-80 percent
accuracy g *
L1 instruction 32k + 32K 16K + 16K 8K + 8K 16K + 16K
and data cache e i 245 i
Processor bus Socket 7 Pentium Pro Pentium Pro Socket 7
66MHz 66MHz 66MHz 66MHz

e Rl p oy
Latency (smaller 2 clock 5-7 clock 5-7 clock 2 clock
is better)

connecting to the chip by using bond-wires welded to pads
round the edge of the chip, solder bumps on the chip are
used to bond it upside-down Into the package, taking
connections from all over the chip, This saves some chip
area, gets the signals in and out faster, and improves
thermal performance.

Below: A selection from comparison figures issued to AMD
in May 1997. "Data shown are estimates based on industry
publications and derived from reports that Pentium Il is
based on Pentium Pro. Pentiumn Il is not publicly available at
time of writing. Final product features may vary from
estimates .shown,

NEW & HARDLY USED TEST EQUIPMENT

 aeaw |

DUAL TRACE T0MI DSCHLOSCOPE MOOEL HE3S62 |-
SMY - 20WDIE 0 2 Secs 1o 0.55ec/Dry; [ = )
1205 agnbor, TV Sprc ekc e —
o e Bt KENWO0D FLIBGA WOW/FLUTTER METER

0.003% - 10%: Frequency 3KHZ/3.15KHZ;
RMSAVERAGE/PEAK ; Wewphrted Fitters ; Drgital Dysplay
dm‘mmechmma(OO!KHZ‘JmKHZ

SKHT)

Used £400 Un-used £500

PANASGNIC VPETTTA FIW/AM SIGNAL GENERATOR
100KHZ-110MHZ; Dutput <1908 to 9398.
FM 0 10OKAZ; AM 0-60%. 32 PreSet Memory. Digital
Desplay Frequency & Output
Vsed £450 Un-uned £750

POWER SUPPLY NODEL NSP3010
530 Yols; 0 10Amps; Cument Lmiting. 2 metres
Usad £235 Un-used £275
PARASGNIC YPTE3TA STERED SIGNAL GENERATOR
Genrates Broadeast FM - RDS/AR! PreSet Memory, GP1B
Used £400 Un-uned £200

a5y

.= 8

S000WILL GFC 80106 ANALOGY BOODWILL BYT 427 $00DWILL SAG 3636
FREQUENCY LOUNTER MULTIMETER Wode! DUAL CHANNEL AC AUDIO GENERATOR
Range 1HZ-120MHZ: 8 HEZBOTR WILLIVOLTMETER SineSquare 10HZ-1MHZ
Dwgit Display: AC/DC voits; OC Current 10uV - 300V in 12 in 5 ranges: 0.1% Law
15mvrms Semdivity 10 Amps: 17 Ranges ranges: Froquency TOMZ-  Deatortion; § steps Outpul
Unaned £95 Contwudy Buzew, 1WHZ. Attenuator
Tranustor Tester Used £100 Unarme £128 Used £60  Un-used £8C

Un-used £15

E STEWART OF READING m=mm

110 WYKEHAM ROAD, READING, BERKS RG6 1pL ==
Tel: 01734 268041 Fax: 01734 351696 caters weicome 9am - 5.30pm MON-FR)

Roboiica

Lid

Robotic Arm Kis
TOYBOT - EDUBOT
5 Axis open Kinematic Robotic
orm kits with superb precision
(NC mochined parts, PC
controfled with WINDOWS
Software and fully
programmoble.
Con be inferfoced with four

PIC Servo Controller

Controls up 1o 8 Servo

Fully Addressable

features two in and out ports

for interfocing with up to 4 externol devices
or other controllers

Phone for o brochure and price fist

Roboticsa

3 PARK GATE, GLASGOW, 63 6DL
TELEPHONE: +44 141 353 2261  FAX: +44 141 353 2614

external devices or other robots.
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TEACHERS - STUDENTS -
HOME USERS, ETC.

With this non commercial version of our software
produced for single users, this is your dream come true!

Software as you are probably aware has no real material
value, but is priced to recover the enormous costs of
development. The software house tries to evaluate how
many units will sell at a specific price to generate the
amount needed and produce a healthy profit.

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
individual and small businesses.

Until today .... Norlinvest, one of the biggest software
houses in the electronics sector, has decided to put
onto the market a “Non Commercial” version

of their EDWin software, which is

1. EDWINNC Basic: Schematics, PCB Layout with Basic
Autorouter and Postprocessing. Max. 100 component
database and 500 symbol Device Library. £49.00

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

De Luxe 2 is the same as the basic version, but with
Professional Libraries and adds Mix-mode Simulation. £79.00

Your opportunity to save £££££°s

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, .... in a word any “individual” to
take advantage of current technology, without any
restriction.

To avoid misunderstanding — there is no difference
between the industrial software at £3,515.25 VAT inc.
and the “NC Deluxe 3" normally at £114.00 VAT inc.
- the difference rests solely in the licence. In other
words, industry is subsidising the development costs
and the individual can now take full advantage of this.

Computer Compatibility
To run the program you will need:
« Windows 3.x, Win95 or Win NT,
+ a min. 386 processor
» 8mb of RAM + CD-ROM Drive

| N | Visa

All Major Credit
Cards Accepted

Price

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

Options: Profassional Libraries £24.00
_] Professional Database (Unlimited components) £24.00
Mix-mode Simulation £24.00
Arizona Autorouter £24.00
EDSpice Simulation £49.00
Thermal Analysis £19.00
Post and Packing £5.00 UK. Overseas £10.00

Prices include VAT

ELECTRONICDESIGNFORWINDOWS ~ NONCOMMERCIAL

IS off r
. 9Cadg Pplies ¢
Minimum, Stitutjo g

Swift Designs Ltd., Business & Technology Centre, Bessemer Drive, Stevenage, Herts. 3G1 2DX
Tel 01438 310133 Fax 01438 722751 For information contact our web page www.swiftdesign.co.uk. Email designs@swiftdesigns.co.uk
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EDWINNC

System Features i

* Complete End-10-End CAE/CAD system

+ Simultancous Schematic and Layout gencration
» Automatic front and back annotation

« Intuitive hierarchical menu structure

* Mouse or keyboard commend activation

» Macroa operations

* Reai-time display of: ratsnest. active nodes.
single line or true trace width

* On-line help

* Auto reconnect

* Full Integration of Schematic and Layouf

* Automatic file backup

* User definable text sizes

* DXF in and output

+ Screen hardcopy

s Library viewer with editing possibility

» Switching onfofT possibility for tool and
scroll bars

* Visible schematic and PCB symbols by editing

» Monochrome mode for better print resolution

* Bitmap support. for loading logos. documentation,
etc. Can be used in hicrarchical as well as in
simple schematic or PCB design

« Maximum number of nets: 16.000

« Maximum number of nodes: 32.000

» Maximum number of bend points: 64,000
+ Maximum number of connections: 64.060
* Maximum number of symbols: 32,000

« Maximum number of components: 32,000

* Maximum sumber of multi-segment traces:
32.000, with a total ot 64,000 trace scgments

* ANSIIEC libraries

T e e ——— — —

Schematic Capture

* Up 1o 100 schematic sheets

* Up 1o 647 x 64" sheet size

* Industry standard sheet sizes

* Rotate, scale and mirror symbols

* Real-time dragging of components and wires

= Automatic package and pin assignment

« Orthogonal and free mode manual routing

* Automatic bus annotation

* Block save, load. move and delete

* Direct access to mixed mode simulation

* Autorouting of connections

« Merging and splitting of nets possibility

+ Definable line width, also for bus-lines

* Swapping of component positions

* Automatic component renumbering by
swapping

PCB Layout

» Trace repeat

+ On-line, multi-layer routing with automatic
via insertion

+ Pin-to-pin, free or 45 degree routing

= Change segment side and width, trace side
and width

« Fast interactive generation of ground planes
with user definable cross-hatch or solid fill

* Automatic ground plane with thermal relief
insertion

* Automatic DRC with user specified parameters

» Electrical connectivity checking

* Linear rotation of symbols

* Gerber input read and use possibility

+ Built-in interface for Specira 6.0, Max route
6.0 and Arizona Autorouter

* Bitmap functions (logos. drawings, ...)
« Sophisticated database viewer

Mixed Mode Simulation

* 32 layers (28 route layers, 2 silk-screen
layers (front and back), 2 soldemask layers
{front and back))

* User definable trace sizes

= Uscr definable pads

* Curved traces

« | mil grid resolution - Fine grid 10 micron
* SMT. fine line, analog support

» Component repeat. rotate and mirror

« Component “move by name™

» Component, gate and pin swap

* Automatic component renaming

* AC analysis®tFrequency domain)
* DC analysis {Linear/non-linear)
« TD analysis {Time domain)

+ Diagram generator

« Bynamic parameter definition of active and
passive components

+ Output graphs displayed on screen. hardcopy
or placed on schematic

« Oscilloscope function

* DLL bascd analog/digital simulation primitives.

modelling language and library creation tools
* Built-in model generator for discrete devices

Please Note: Some of the above are ONLY provided on the De Luxe 3 Version.
EdSpice and Thermal Analysis are available as bolt-on extras. See previous page.

— — - — E—— —— — e e — — — — — — — — — — — — — — — ——— —— — — — — —— — — >€
YES! Please Rush Me My EDWINNC Program.

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

Tel 01438 310133 Fax 01438 722751

INATN e -l s s v o it TP A e | " LSS TS | L

AL e e L T P g e ey SRR VPRI |- <o SO R ST M POStCOAE R Ll il sl A
el (Day)hi e g AL N VEITI TR ) o o asto iyt Lz e Version Required: Basic De Luxe 1 2 3 “(please circle)

1 enclose £ .00 + p.p. £5 UK (p.p. £10.00 Quiside UK)

Cheque/P.O./Credit Card: Visa/Access/Mastercard:

No.: |

Please allow 1015 days for delivery.

| l l I J | } | i—l lil |1i]ExpiryDate:|:]:|:|] Signature:

i




Electronics Principles 4.

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

| Electionics Ponciples 4.0,
OC AC Power SemCord Up‘nvs !l

=
Example 1

| Violts Regulaturs
It ' i [ 1O Fixed Reguisior
: 2T - Ty S
et : ~ ’ T T  ameannt
1V Vgl 8 | ) #
\ ~ ?&'ﬂ Hsbfﬂ " New Values -
Rl 1000 ‘ -
2 4 lel :‘: : [ s [roaz137ua '
- =1
] L] e g LA
. w3 b b / | 15
A A e P ) I;
FoH— oY | o
1k IQ‘SD;,F i ]
L 7840V
|e 65988Y 9 y .
R-RleR2= == e = el vole | Adjust
Sum T =11 + 13 ] it gl Suu:&;e
]
Gain "av ‘m . | l
Vout = - [V1 4 -

004

E "‘I¢
Bordwih @@ 306 = 1.5915kH: (S
— TR T T e "_'""".“_"T

Y R.Ct Paiallel impedance.
| Calculations.

e Expiore the mecfcs-me mm aphics n i,
showing phase angles, voltage and mthmmm IR = % = 5= 500mA oy
states for your chosen comrit‘hém values. ' 4 - g

L - = = 7084,
® Generate hard copies of gwnm text and colculoﬂons X~ meenn = |2fREER0
gy e "
| L= =75 = 3183099 = 3183059

ot o e Lt = e | = F+{157079% 3183099F - 13486 - 1.34864
A fullyinteractive ‘textbook’ on the screen. .|

OHP slides and student handouts within minutes. = tan? L0 IIBNF g 57

Muti-user network version available. B . 100 » 157.0796 « 31.83099 - 37.0755R
J 157.0796¢ » 31.8303%F « 10(F % (157.0796 - 31.83039F

EPT Educational Software. Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ.
Tel/Fax: 01376 514008. e-mail sales@eptsoft.demon.co.uk * UK & EC countries add £2 per order for

post & packing. VAT should be added to the total. Qutside Europe £3.50 for air mait postage by return.
Switch, Delta, Visa and Mastercard orders accepted - please give card number and expiry date.
Cheques & Postal Orders should be made payable to EPT Educational software.




Are Your

Lights On?

Keep on the light side of the law with
Terry Balbirnie’s after-dark warning

ave you ever driven off in the dark without

switching on the car headlights? If you are

honest, you will probably admit that you have

done so at some time or other. If you were

lucky, you were alerted by other motorists
flashing thelr lights or by noticing the lights on other cars. If
you weren't 5o lucky you might have caused an accident or
been stopped by the police.

Overview

This circuit provides an audible warning when the
headlights need to be switched on. The sound is only glven
while the ignition key is turned and wilt stop as soon as the
headlights are operated. The warning takes the form of
two rapid high-pitched bleeps given every so often. The
signal is discrete and enables the motorist to disregard it
when, for example, the engine is left running with only the
sidelights on. It is also distinctive and will be easily heard
above other noises inside the car.

At the end of construction, the light level at which the
unit needs to operate will be set to Individual requirements.
The time between sets of bleeps is also adjustable to one
of three periods - 1 minute, 2 minutes and 4 minutes
approximately.

Providing it is dark enough, the first signal will be given
as soon as the ignition is switched on. This ensures that a
warning is obtained at the first opportunity. Of course, it
may be dark enough inside the garage or in an enclosed
car park to operate the unit while it is still light outside.
Although a signal would be given under such
circumstances, this is not thought to be a problem and the
effect is simply ignored.

The circuit comprises two parts. The first is housed in a
small plastic box and contains the light sensor. This is
placed so as to respond to the light outside. The other
section contains the rest of the circuit including the buzzer.
This will probably be mounted out of sight under the
dashboard. The connection between the two parts is made
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Figure 1: The circuit of the lights-off bleeper

using light-duty twin wire. Connections will also need to be
made to the 12V supply and to the lighting circuits. Details
for doing this are given 'ater. The unit draws current only
while the ignition is switched on and since it requires only a
few milliamps, it imposes a negligible load on the car
system.

How it works

The circuit for the Lights Needed Bleeper is shown in figure
1. 1C1 is a timer integrated circuit configured as an astable.
Thus, as long as it receives a supply, it will provide a string
of pulses at the output, pin 3. The rate at which these are
given depends on the values of resistors R1, R2, R3, preset
potentiometer RV1 and capacitor C1. With those specified,
RV1 may be used to adjust the rate between about 4 and
11 per second. For the purpose of explanation, assume that
it has been set to provide eight pulses per second.

These pulses are applied to the clock input, pin 10, of
12-stage binary counter, IC2. its outputs, Q1 to Q12, then
go high in various combinations to record, in binary, the
total number of puises registered. Table 1 shows the state
of IC2 outputs over the first six and last six pulses. It would
be very difficult showing the entire truth table because it
would have 4096 lines! It will be seen that output Q1 goes
high every second pulse, Q2 every four pulses and so. it will
also be noted that, starting from the beginning, output Q3
goes high on the fourth pulse, Q4 would do so on the
eighth one, etc. By the same reasoning, the final output,
12 would go high on 2048 counts and all outputs would
end up high on 4095. On the next puise, all outputs would
return to zero and the whole process repeat. In this circuit,
a whole cycle is not allowed to happen because the i.C. is
reset to begin a further one prematurefy by making pin 11
(reset input) high momentarily. More will be said about this
later. The reset pin is normally kept low via resistor, R4 to
prevent possible false resetfing. Additionally, capacitor, C3
makes pin 11 go high for an instant when the supply is
connected (that is, when the ignition is switched on) and
this ensures that the count will always begin at zero.

Since output Q1 goes high every two pulses, it will
operate at half the astable frequency - that is about 4 per
second. This output is connected to one of the inputs, pin
4, of 4-input NOR gate, IC4. {in fact, this ic contains two
identical gates but only one of them is used here). A NOR
gate output is high only when all of its inputs are low. If any
input is high, the output must therefore be low and will have
no further effect. Referring to the truth table, it will be seen
that when Q1 has gone through two low states (shown by
asterisks), outputs Q3 to Q12 go high in various ways until
the device has performed a complete cycle or has been
reset. Note that output Q2 is not used. A high condition at
any output Q3 to Q12 will allow this state to pass via one or
more of diodes D4 to D13 and hence to another NOR gate

input, IC4 pin 2. The output, pin 1 will therefore be kept low.

Assume for the moment that the remaining NOR gate
inputs, pins 3 and 5, are also low (this will be the case
when it Is sufficiently dark and when the lights are switched
off). IC4 output, pin 1, will then give iwo pulses (shown by
the asterisks) at the beginning of the cycle then remain off
until the next one.

Seeing the light
The light sensor comprises light-dependent resistor, LDR1,
and this works in conjunction with operational amplifier, {C3.

ELECTRONICS TODAY INTERNATIONAL




The resistance of an LDR rises as the amount of light falling
on its sensitive surface falls. The LDR forms the lower arm
of a potential divider with resistor R6 and preset RV2 in the
upper one. The voltage at IC3 pin 2 (the inverting input) will
therefore rise as the light level falls. If the voltage at the
inverting input is less than that at the non-inverting one (pin
3) the output, pin 6, will be high. In other cases it will be
low. The non-inverting input, pin 3, recelves a fixed voltage
equal to one-half that of the supply (nominally 6V) due to
the further potential divider consisting of equal-value
resistors, R7 and R8. With suitable adjustment tc RV2, the
voltage at pin 2 will be less than that at pin 3 during
daylight hours and pin 6 will be high. As it becomes darker,
the voltage at pin 2 will rise above that at pin 3 so pin 6 will
go low. Note that variations in supply voltage will have no
effect on the operating point since the voltages at both
inputs will rise or fall in sympathy. Their relative conditions
will therefore remain unchanged. Resistor R9 applies a littie
positive feedback to the system and sharpens the
switching action. The logic state of IC3 pin 6 is connected
to another NOR gate input, IC4 pin 3. During daytime,
therefore, IC4 output can never be high.

Beam me up

The fourth NOR gate input, pin 5, receives a feed from the
headlight circuit. Due to the logistics of wiring this part up
later, it will probably be easier to gain access to the main
and iow-beam circuits separately. If either headiamp
filament is on, a high state will pass via either R12 and D14
or R13 and D15. As the dIp switch is moved between the
positions in the course of driving, there could be a brief
period when neither filament is on. This would present a
momentary low input to IC4 and allow the output to go
high if there happened to be low states at the other three
inputs. To prevent this effect, capacitor C5 will be charged
when either filament is on. When the dip-switch changes
over, the capacitor will maintain the high state for sufficient
time to allow the other filament to take over. With the
headlights on, it is therefore impossible for IC4 output to be
high. During periods when all IC4 inputs are low (dim light
conditions, headlights off and at the times shown by the
asterisks in Table 1), pin 1 will go high. Current will then
flow into the base of transistor, Q1, with current limited by
resistor R14, The buzzer will then bleep.

Q12 a1 Q10 Q9 Qs Q7 Q6 Q3 Q4 Q3 Q2

a
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] [¢] (i} (] 0 0 a 0 4] 0 1 1)
1] 0 0 0 0 ¢ 0 1] 0 ) 1 1
[ ] 0 0 ] 0 0 [o] 1] 1 4] 0
0 ] 1] 0 0 0 ¢ 0 1 0 1

= Lo
e TEE -
oy TR
. NN
I
e AR A
- -
-k e
- s ko
- amaoQ
-a OO -
(= -]

Time settings

Imagine both switches SW1 and SW2 are off for the
moment. Counting will continue until pin 1 (Q12) goes high
whereupon diode D3 will apply a reset pulse to IC2 pin 11
and a new cycle will begin. This takes some 4 minutes.

Figure 25 the component layout

- o~ o "f-ln_
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Switches SW1 and SW2 provide options to reset IC2 when
pin 14 (Q10) or pin 15 (Q11) goes high by allowing a reset
pulse to flow through diode D1 or D2 as appropriate. The
timings will then be about 1 or 2 minutes.

A signal Is derived from IC2 pin € (Q3 output) for testing
and setting-up purposes. This allows current to flow
through red light emitting diode LED1 each time it goes
high with the current limited by resistor R5. Since this
output pulses at one-eighth clock frequency, the LED will
flash at about once per second which is easy to monitor. A
signal is also obtained at the output of op-amp, IC3. This
causes green light-emitting diode LED2 to giow under the
“bright” condition. Here, R10 limits the operating current.
This LED simplifies the setting-up of the operating light
level at the end of construction.

Construction

The PCB component layout is shown in figure 2, Begin by
soldering the four ic sockets in position. Add the 5-section
piece of PCB screw terminal block, TB1, the four link wires
and the twin dil switches SW1/SW2. Solder the resistors
and capacitors. C6 is an electrolytic type - check the
polarity. Add the diodes and transistor - there are 16
diodes and care must be taken to observe the orientation

ELECTRONICS TODAY INTERNATIONAL

43




CIRCUIT PANEL

| Figure 3: basic checking circuit
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Resistors

R1, R2 330k

R3 5k6

R4, R11 ™M

R5, R10 1k

R6 220R

R7, R8, R12, R13 47k

R9 2Mm2

RV1 ™M

RvV2 10k

LDR1 ORP12 light dependent
resistor

Capacitors:

Ct,C4,C5 100n min. metallised polyester,

Smm pin spacing
C2,C3 47n min. metailised poiyester,
Smm pin spacing

(o] 22u 16V radiai efectrolytic

Semiconductors:

Dt1-Dt5 1N4148

D16 1N4001

LEDt 3mm red LED

LED2 3mm green LED

Qt ZTX300

IC1 7555 low-power timer

Ic2 4040 t2-stage counter

ic3 CA3130 op-amp

iC4 4002 dual quad NOR
gate

Miscellaneous

SW1, SW2 Dual dil SPST switches

BUZ1 PCB mounting buzzer
12V S5mA de operation.

TB1 S5-way PCB mounting

screw terminal biock - 5Smm spacing.
2 off 8-pin dil sockets, 14-pin dil socket, 16-pin dil

socket. Tag strip.

Plastic box for circuit panel,

small plastic box for tight sensor. 9V battery and
connectors for testing. Auto-type wire and snap-
lock connectors as required.

two sections. Light-duty twin wire such as loudspeaker
type would be suitable. Pass one end through the hole
and, leaving some slack, tie a knot in it to provide strain
relief. Solder the wires to the LDR tags. Route the wire
back to the main unit position but do connect it up yet.

Car connections

Check how you will gain access to the connections which
need to be made to the car wiring. One must be made to a
wire which is live only when the ignition is switched on. It is
essential that this is on the outlet side of a low-value fuse. A
ground (earth) connection {(which may usually be made to
an existing earth point) and connections to the wires leading
to both filaments of one of the headlights. In some older
cars, the headlights are not fused. If this is the case, include
fine fuse holders in each wire close to the connections and
insert a low-value (say 3A) fuse.in each. Connections to
existing wires may be conveniently made using “snap lock”
connectors which avoids having to break wires.

This additional wiring must of proper automotive
type and a rubber grommet must be used wherever it
needs to pass through a hole in metal.

Run the wires back to the unit and connect them to the
terminal block in the following way: Terminal 1 to the +12V
feed, Terminal 2 to one sensor wire, Terminal 3 to the earth
connection and the other sensor wire, Terminals 4 and 5 to the
lighting circuits. Attach the lid on the main unit box and secure
it in position.

Assemble the sensor unit and decide on a suitable
location for it. Some experimentation will be needed to find
the best one. Make checks in lighting conditions rather
brighter than the required switching point. If the sensor is
placed so that direct light falls on its sensitive surface, such
as in the corner of the windscreen, it wilkbe found that RvV2
needs to be adjusted almost to the zero resistance end of
its track. If such adjustment is difficylt, it will be found
helpful to restrict the amount of light reaching the LDR by,
for example, using translucent plastic or by partially
covering it with PVC tape. If no rubber grommet was used,
the sensor box could be stuck to window glass using two
self-adhesive pads of the type normally used to attach the
interior mirror, making sure, of course, that it is clear of your
field of view. Self-adhesive
pads are readily available from
car accessory shops. In the
protofype unit, the sensor was
placed tehind a grill so that it
could not be seen. This
automatically restricts the light
reaching it and makes for easy
adjustment to RV2. Do not
place it where shadows will be
cast on the sensitive surface
by items inside the car since
this will cause false operation.

Test the unit under actual
conditions. Re-adjust the
timing if necessary. Over a
period of use, set RV2 to
provide a warning at the
required brightness level and
set the operating time as
required.

ELECTRONICS TODAY INTERNATIONAL

45



LET THE POSTMAN
DO THE WORK

SUBSCRIBE...
AND SAUE

UP T0 £9

SUBSCRIPTION ORDER FORM

YES, | would like to subscribe to (please tick): [0 Acorn Archimedes World ] Ham Radio Today OETL
for the next 13 issues (all subscriptions will start with the next available issue, unless extending).

The total value of my order is £ | enclose a cheque/PO payable to ‘Nexus Special Interests’, or please debit my
Access/Visa/Mastercard/AMEX account:

Your Details:
Name: MriMrs/Miss
Address:..

m, together with your payment, to: Nexus Subscriptions, Tower House, Scvareign Park, Lathkill Street, Market Harborough, Leics LE16 9EF
Ofter closes: 31/7/97 Code: 0210

TO ORDER BY PHONE, PLEASE CALL OUR CREDIT CARD HOTLINE ON 01858-435344 (Mon to Fri, 9am - 5.30pm)

] Please tick this box if you do not wish to receive information from other companies




“Eprommer” |

Eprom Programmer

with Personality Modules

Keith Wardill’s versatile Eprom Programmer uses a PC serial port and a set of six
“Personality Modules” to connect a wide range of eproms up to 64KB. |

his Eprom Programmer connects to a computer

serial port, and will program and read most

eproms up to 64 kilobytes now available. To avoid

complex switching to cope with different eprom

configurations in use, the Programmer uses a
plug-in ‘Personality Module’ for each type of eprom. This
module makes the correct pin connections, sets the
programyming voltage (Vpp), and determines the program pulse
duration.

Operating protocol

The Programmer is designed to answer with a data byte when
it receives a data byte. In PROGRAM mode, the data to be
programmed to a particular address is sent 10 the Programmer,
written 1o the eprom, and then the Programmer will read the
programmed data back and send it to the host computer. By
doing this, the software on the host can check if the eprom is
correctly programmed before carrying on. In READ mode, a
dummy byte is sent to the Programmer, which prompts the
Programimer to read a byte of eprom data and transmit it to
the host computer. Note that random access to program or
read specific addresses is not possible, but as it is usual to
program or read the entire eprom in one go, this is not really a
handicap.

After PROGramming or READing, the eprom Address
Counter is incremented. If the reset switch is pressed to zero
the Address Counter, then by repeatedly sending data the
complete eprom can be stepped through and programmed or
read. It is the responsibility of the host computer to send the
correct number of programming bytes, or dummy bytes to
allow reading.

The serial interface

The serial computer interface (figure 1) uses a MAX232 R5232
converter, IC1, to convent serial RS232 levels to and from the
computer into standard TTL for the Programmer.

The Transmit and Receive Data signals are connected to a
6402 UART, IC2, which carries out seriai\\parallel conversion.
This is an industry standard device, and is easy to use
because it can be configured by connections to its pins, rather
than writing control data to it from a CPU. In this application, it
is set up to operate with 8 bits, no parity, and 2 stop bits. This
ic also has a number of status and handshake signals, which
are used by the Programmer as described later.

The Transmit and Receive clocks are generated by the
2.4576MHz crystal oscillator IC3C/D. Dual binary divider 1G4
divides the output to produce four clock outputs. The UART
has an internal divider, and requires a clock which is 16 times
the required Baud speed. Thus, if it is to operate at 9600
Baugd, the clock freguency will be:

16 * 9600 = 153600 Hz.
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Figure 3; the Eprom Programmer timing diagram




The timing diagram in figure 3 will shows that after IC5A
changed state, IC6B effectively counted 9'/, periods of the sync
signal, then IC5A reverted to its original state. Since the period of
the sync signal is 1/9600 seconds, or slightly more than 104us,
then dividing this by 9.5 gives a time interval of slightty more than
989 us. We need 1 ms for the program pulse, but the eprom
tolerance is 5 percent, so 989 us is sufficient. Hence a negative
going program pulse is produced at pin 5 of IC5A, connected to
the Personality Module as PGM1. A pasitive going pulse
appears aiso at IC5A pin 6, and is connected as PGM2, This is
also inverted and gated by IC3B, to produce a negative going
PGM3. This is used for 2732 and 27512 eproms.

To produce the 50 ms pulse required for the 2716/2732
eproms, the sync signal is divided by 50 by IC8. connected to
divide by 25 and 2, producing.a sync/50 clock with a period just
over 5.2ms. Now the program pulse period willbe 9.5 x 5.2 =
49.48ms. To select the appropriate period for the programming
pulse, both the sync signal and sync/50 are fed to pins 16 and
18 respectively of the Personality Module. Depending on which
eprom is to be programmed, the appropriate connection to
Personality Module pin 17 is made, thence to IC88 pin 13. If you
intend never to program 2716 or 2732 eproms, then IC8 can be
omitted, and a permanent link made between pins 16 and 17 of
the Personality Module.

Several other signals are also derived from the control circuit:
After the programming pulse has finished, the Programmer must
transmit the programmed data back to the host computer as a
check, and to inform it that the next data byte can be sent to the
Programmer. The high output from IC58 pin 9 is applied to the
UART RRD input {Receive Register Disable, pin 4}. This forces
the Receiver Register outputs into a high impedance state,
disconnecting it from the internal data bus. If the eprom output is
now enabled, then the data on the eprom can be clocked into
the UART transmit register and sent to the host.

This is achieved with ICBA. When IC58 /Q output goes low
after the program pulse, it releases the reset on IC6A, which will
then be clocked by the negative edge of the sync pulse. Hence
52 us later, the Q1 output of ICBA will go high. Since Pin 10 of
IC7C is already high, then this Q1 signal will cause the output of
IC7C to go low. This is used, via the Personality Module, as an
Output Enable signal to the eprom, placing eprom data on the
internal data bus.

Since ICBA Q1 is now high, pin 2 of IC7A is also high, and
the next positive haff-cycle of the sync signal will cause the
output of IC7A to be a negative puise. This signal is applied to
the UART as TRBL (Transmit Buffer Load). This causes the
eprom data on the internal bus to be latched into the UART
Transmit Register and automatically transmitted. The UART also
generates a signal known as TRE (Transmit Register Empty).
Since data has just been loaded into the Transmit Register, this
signal will be low. The negative going edge is used to clock the
Address Counters, IC9 and IC10, so the eprom address is
advanced ready for the next program byte. TRE also resets
IC5B, removing the RRD signal, so everything is now ready to
receive another byte, TRE will return high when the data has
been transmitted by the UART

READ mode

Before any READ operation, the reset button must be pressed
to set the address counters to zero. When the Programmer is
switched to READ, IC5A pin 2 is held high by R7, so IC5A does
not change state when clocked with the sync pulse. Therefore
no program pulse is produced, and Vpp is not switched on,
hence the eprom will not be programmed.

IC7D pin 13 is also pulled high by R7. When a data byte is
received the DR signal from the UART is applied to IC7 pin 12. 1t
is inverted and ‘sets’ IC58, producing the DRR, RRD and OE
signals as described for programming. This will place the eprom
data onthe internal bus, and transmit it back to the compurter as
described above.

To provide some indication of what is happening, an LED is
driven by one of the outputs of the address counter, to indicate
that the counter is incrementing during programming and
reading.

The personality modules

The *perscnality modules’ (figure 4) consist of small double-sided
PCBs which plug into a 24-pin dil socket, and make the
appropriate connections for a particular eprom. it also caries Rp,
the programming resistor for the programming voltage. The PCB
layouts for the standard 27XX range are given: obviously if you
don't need all of them, just make the one(s) you reguire. Table 2
shows the connections to be made on the Personality Modules
for most of the standard eproms. Note that some eproms are
available with different programming voltages, notably the 2764,
which is available with 21V or 12.5V programing voltages. Usually
those types with an ‘A’ suffix are 12.5V types. Make sure that you
fit the correct values for Rp to provide the appropriate
programming voltage.

It is not essential to use the personalty module PCBs as
given: | originally used ic sockets, soldering small wire links on the
top side of the socket to make the connections. This turned out
to be a bit messy and fragite, so | opted for the PCBs. Maybe the
reader has a better idea.

The pins for the PCBs were made from standard office
staples (the type used to staple paper together). Any PCB
'through’ connections are made with short wire links. The
general construction is shown irrfigure 4. After making all the
connections, and ensuring that Rp was the correct value, the
personality modules were given a coat of protective varnish.

Rp MAY BE 1,2 OR NO
PARALLEL RESISTORS
SEE TABLE 2FOR VALUES  PINS FOR PERSONALITY MODULE MADE
58 BY GUTTING STAPLES AS SHOWN, THEN
SOLDERING IN PLACE

COMPONENT SIDE Wi

o FeE—

Figure 4: the general construction and component layout of the
personality modules

The power supply
The power supply (figure 5) uses a simple voltage
doubler/rectifier to produce a stabilised +8V supply via IC12 for
the logic, and a higher voltage, which is regulated by IC13 to
provide the programming voltage, Vpp.

The programming voltage is determined by the ratio of R15
1o the reslstor chain R16 and the value of R17A and B in
paraliel with Rp, which is mounted on the personality module.
By selecting different values for Rp, then Vpp can be set as
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Program PIC Mlcrocontrollers.
We now have 3 programmers for PIC’s |

Original - This is our originat programmer for 16C5X,
16C55X,16C6X, 16C7x, 16C8x, 16F8X devices.
Price : £40 for the kit, or £50 ready buiit.

Serial - This programmer programs the newest PIC
devices in a single 40 pin multi-width ZIF socket. Will
program: 16C55X, 16C6X, 16C7X, 16C8x, 16F8X, 12C508,
12C509, PIC 14000. Also In-Circuit programming.

Price : £40 for the kit, or £50 ready built.

Introductory - This programmer is intended for the
smaller user, or newcomer to PIC’s. Will program 8 pin and
18 pin devices : 16C55X, 16C61, 16C62X, 16C71, 16C71X,
16C8X, 16F8X, 12C508, and 12C509.

Price £22 for the kit (not available ready built).

! Note : All our programmers operate on a PC, using a
standard RS232 serial interface (COM1, 2, 3, or 4).

No hard to handle parallel cable swapping !

All programmers are supplied with full instructions,
Windows programming software, MPASM, MPSIM and
PICDE - the Windows based PIC assembler environment.
{offers alt features of PICDESIM below without the
simulator).

PIC BA SIC
FED’s PIC BASIC products - straightforward,
capable, powerful, rapid development.
In a 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 - 8k EEPROM, up to 2000
lines of BASIC, 27 lines of programmable 1/O, 8 A/D
mputs Interrupt driven serial RS232 interface, Peripheral
I*C bus interface, LCD display driver routines, up to 178
bytes for variables and stack, extendible with optional
externat ram and all the standard 16C74 features.

Compiler - The FED PIC BASIC compiler for the 16C74.
It produces hex code to program your 16C74 directly with
no need for external EEPROM. Compatible with the
EEPROM versions of PIC 16C74 BASIC modules -
develop on an EEPROM based modute then compile and
program your PIC chips directly.

16C57 Module Kit (8k EEPROM, 4MHz) £27.00, Pre-built £33.00
16C57 Module Kit (8k EEPROM, 10MHz) £31.00, Pre-built £37.00
16C74 Module Kit (8k EEPROM, 4MHz) £35.00, Pre-bullt £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

Forest Electronic Developments
—E 10 Holmhurst Avenue, Christchurch,

Dorset, BH23 SPQ.  hupZ/www ibmpcug uk/~gmwamer/fed him

01425-270191 (Voice/Fax)

Prices are inclusive, please add £3.00 for P&P
and handling to each order.

Cheques/POs payable to Forest Electronic
Developments. or phone with credit card
details. Serial Cables - £7.50.

. Windows Based PIC Development:
| PICDESIM - the Windows based development
environment.

PICDESIM allows you to develop your PIC projects in one
Windows program.

Incorporate multiple files, view help file information directly from
the code, edit within the project, build, and track errors directly in
the source, then simulate.

Simulator allows addressed, conditional and timed breakpoints,
follow your code in the source editor window, set a breakpoint
directly in the code. Run your program, or single step, or step
over subroutines. Track variable values and trace them for
display on the Trace Analyser. Input stimuli include clocks, direct
values and asynchronous serial data. Profile your program -

| examine frequently called routines which are timed and use the

| information to optimise out bottle necks.

Trace Analyser allows any register or port value to be examined
in analogue (graphical), waveform, or numeric values, check your
program directly against your predicted waveforms.

Runs up to 5G times faster than MPSIM !

NEW ! - 32 bit version allows full use of Windows "95 and
windows NT 4.0 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) versions of PICDESIM.

PIC Training
Our new training course introduces PIC’s
painlessly with a practical emphasis.
Our tralning package includes

« Full introductory manual to the PIC series including use of
assembiler, peripherals and interrupts for the 12 bit and 14
bit controllers.

« Video introducing the PiC, and showing use of PICDESIM

« Development board with PIC16F84, and all components
required to develop 3 practical projects, including LED
driving, handling delays and serial communications to a PC.

« PICDESIM - the Windows based Simulator (see left)

s Microchip MPSIM and MPASM programs

Training Course £86.00
Training Course with pre-built Introductory PIC programmer £99.00

!
|
PIC’s
PIC16C74/JW Erasable 20MHz  £24.00 PIC16C556 (14 bit vérsn 16C56) £4.50
PIC16CT74-04POTP 4MHz £8.00 PIC16CT74-20P OTP 20MHz £11.00
PIC16C57-04P OTP aMHz  £5.00 PIC18C57-10P OTP 10MHz £6.00
PIC16CB4-04P 4MHz  £6.00 PIC18C84-10P 10MHz £8.00
! PIC16F84-04P 4MHz £7.00 PIC12C508-04P OTP 4MHz £2.20
| PIC14000-04P OTP 4MHz £10.00  PIC14000/JW  Erasabie £23.00
h PIC12C508-04P OTP 4MHz £2.70 Ask about other chips!

Development Boards
Development boards allow simple
prototyping of projects.

Our 18 pin development board includes a simple serial interface
to a PC, 18 pin socket for any 18 pin device, 4MHz resonator
and power regufator components. All instructions components,

and circuits supplied. Includes a 16F84 - 10MHz version of
16C84 with an additional 32 bytes of RAM for programs.

Development board with all components for serial inteface, power
supply, oscillator and 16F84 device  £20.00.

Coming soon...

Look out over the next few months as we expand our PIC
BASIC range and extend our microcontroller support to
another major manufacturer.
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Figure 5: the Eprom Programmer power supply
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TO PROGRAMMER MAIN BOARD (FIG. 1)

required for a particular eprom. Resistor values for the
common programming voltages of +12.5, +21V and +25V are
given in Table 2. Use 1 percent or 2 percent resistors.

Unfortunately, because of the different functions of various
pins as mentioned earlier, the programming voltage must be
switched between Vpp when programming, to +5V when
reading. (Just to make life difficult, the 2732 and 27512 are
different) This is done with IC13 and Q1. If Q1 is on, then R17A
and B and Rp are effectively short-circuited and the output of
IC13 is determined by the ratio of R15 to R16. (+5V). The
Programming Pulse is applied to the base of Q1. When high {in
the Read Mode), Q1 is on, and the cutput of IC13 is +5V.
When the Program Pulse goes low (Program Mode), Q1 is off,
s0 the output voltage of IC2 is determined by Rp.

A further complication is caused by the differing
requirements of the Output Enable (pin 22 of the eprom) during
reading and programming. Due to lack of pins, the
programming voltage is applied to the OE pin of the 27512, so
it must be high during programming, and OV to read. The other
eproms only require logic 0 or 1. To do this, Vpp is switched by
Q3 and Q4. When the level from IC5A pin 6 is high
(programming), then Q4 is switched on, pulling the base of
TR3 low, and switching it on to apply Vpp to the Personality
Module, and thence to the appropriate eprom pin.

A final power problem is that Vcc to 27256 and 27512
eproms, normally +8V, must be increased to +6.2V during
programming. This is done with IC11 and Q6. The negative
going 1 ms programming pulse on pin 15 of the Personality
Modules for these eproms is connected to pin 11, so that Q4
is switched off during programming, and the output from IC11
will rise to 6.2 volts, determined by R3\R4. When Q6 is
switched on, during Read Mode, then R3 is effectively short-
circuited, and the output of IC11 is +5V. For those eproms
which normally only require +5V during both Read and
Program modes, then the connection to Q6, via the Personality
Module pin 11, is taken to +5V, ensuring {C11 output is always
at +5V.

Table 2: pin connections for Personality Modules. Note:
“BK3//5K6" means 3k3 resistor in paratlel with 5k6 resistor.
Some Eproms are available with different program voltages.
The value of Rp connected between pins 12 and 16 should
be selected accordingly where both values are given. The
values of R17A and B on the PSU are 10K//5K6

PiN |
3|
4 |
5
6 |
|
18]

EPROM 2716
PIN FUNCTION
—b| 24 | 5V Vee
—»| 23 | vpp (+25V)

|--D 20 |CE

--b| 13 | CE & PGM PULSE
—»| 19 | 50mS PULSE

PIN

| 3
4
s
6

18

-
[T

24 | +5V Vee

7 Al1

22 wa (+21V)

14 | CE & PGM PULSE
| 19 |50mS PULSE

—+
—

R -_i | vpp SETBY R17A 8 B 12 | - 18 |agkmaok
PN| | PN FUNCTION | FIN| [PIN|  FUNCTION
1 |l 23 [vpp 11 =»! 23 | vpp (+12.5V)
2 | 15 |PaMPULSE 2 |- 15 |PGMPULSE
4 || 7 |ant 3 |—| 10 A19
5 >l 20 |OE 4 = 7 AN
6 |—»| 12 |CE 5 {—»| 20 |OE
11| —»| 24 |45V vee 6 |—»l 12 |CE
17 || 18 |1mS PULSE M [ —»| 24 | +5VVee
12 (Rp | 16 |39/ 22 (21V TYPE) 17 |—»| 18 | 1mS PULSE
12 |Rp | 16 | 3k3 //5K6 12.5V TYPE) 12 !anl 16 | 3k 56
| kil ol | |

PRO EPROM 27512
PIN ' PIN|  FUNCTION PIN| | PIN|  FunCTION
1 | —»| 23 | Vpp (+12.5V) 1 | *| 8 A5
2% 9 | 2 [l 9 [ane
3 |-l 10 |A13 3 e 10 A3
4 |l 7 AN 4 _.' 7 AN
5 |—»! 20 |CE 5 | » 22 | OFE/Vpp3+12.5V)
6 || 14 | PGMPULSE 6 |+ 14 |PGMPULSE
11 | —| 15 | +8.2V/i+5V Voo 11 [~ 15 | +6.2V/+5V Voo
17 | —»| 18 | 1mS PULSE 17 | —» 18 | 1mSPULSE
12 [Rp | 16 | 3k3 #ske 12 |Rp 16 | 3k #5k6
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Figure 6: the component layout of the main board

NOTE: THE ZIP SOCKETS AND HEADER SOCKET ARE

P
:

S

PROG L [] RESET

MOUNTED ON THE QTHER SIDE OF THE BOARD

Mechanical construction
The main PCB layout is double-sided (figure 6): this normally
requires through-hote plating t¢ connect one side of the board
to the other. This is virtually impossibie to do if you make the
board yourself (as | do), and the board expensive to have
made. To get round this, some of the "through’ connections
are made by scldering the IC sockets on both sides of the
PCB. | strongly recommend that good quality turned-pin IC
sockets are used. These stand sfightly clear of the PCB when
fitted, and it is possible, with a steady hand, to solder to pads
on the component side of the board under the sockets, and on
the ‘copper’ side of the board, creating a through connection.
Figure 7 shows how this may be done. Be warned: a steady
hand, good eye, and small, hot soldering iron is essentiai for
this. It is possible to do without the ic sockets, and solder
directly to the pins of the ics, but this is not recommended
because testing and replacement is difficult (or impossible).
There are also a number of through connections made by
wire links soldered on both sides of the PCB, and also a
number of the resistors and capacitors are soldered on both
sides. The through links are shown on figure 8, the component
layout, by an ‘X', Fit all these links first, because some are
under IC sockets, followed by the other components, the ic
sockets, and the crystal. A small blob of glue gives added
security for the crystal. Check carefuilly to see which
components require soldering on both sides of the PCB,

The eprom socket should ideally be a zerc insertion force
(ZIF) type, although a normal good quality ic socket can be
used it you don't anticipate a lot of use. This socket, and also
the 24 pin socket for the personality module, are fitted on the
‘copper’ side of the board. This is so that the sockets protrude
through matching holes cut in the case when the PCB is
mounted, allowing you to insert and remove the eprom and
personality module. Figure 8 shows these mechanical details.

SOLDER 7O PADS ON

B80TH SIDES OF BOARD WIRE THROUGH' LINK

FINE SOLDERING IRON

“TURNED PIN' DIL SOCKET

COMPONENT SIDE OF BOARD
v

COPPER PADS“//’

IC INSERTED IN HOLE
DRILLED IN PCB

-3 SOLDER SIDE OF BCARD
SOLDER FILLET

Figure 7: Eprom Programmer - soldering the “through”
connections
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28 PIN PERSONALITY MODULE SOCKET

MA(N PCB MOUNTED IN
UFPER PART OfF BOX

COMPONENT SIDE
OF PCB

RESET SWITCH, MODE SWITCH AND LED
MOUNTED ON FRONT PANEL

Figure 6: Eprom Programmer - general construction

\ R

28 PIN EPROM ZIF SOCKET

POWER SUPPLY PGB MOUNTED
IN LOWER PART OF BOX

lengths of muiticore wire. 1 used a
piece of flat cable as this keeps
things tidy. The power switch and
fuse are mounted on the rear panel,
and the power cable is routed
through a notch cut in the edge of the
rear panel.

The PSU was bolted into the base
of the box, again using short M3 bolts
and plastic spacers.

FUSE AND POWER
SWITCH MOUNTED
ON REAR PANEL

Testing

Connect 230V AC to the PSU, and
switch on, taking great care not to
touch the high voltage points - 230V
AC is lethal! This is a mains
construction - if you do not have
mains construction experience,
seek the assistance of someone
who does.

With a voltmeter, check the +5V supply
is available. If so, connect the voltmeter
between ground and the output of

IC13 (Vpp). f +5v is applied to the Vipc

Once again, some care is necessary to fit these sockets
because they require soldering on both sides.

The PSU presents no special difficulties: it is a single-sided
board {figure 9), and no through connections are required.
Observe the polarities of the diodes and electrolytic capacitors
when fitting them. Check also that no ‘whiskers' of copper
remaln around the connections 1o cause short circuits. It is
wise to check operation of the PSU before connecting to the
main board. See under Testing’

It is difficult to give mechanical design instructions for the
box, since not everyone can lay hands on the same box, or
has the same skills. However, Figure 8 shows how the original
was mounted in its box. Holes were cut in the appropriate
place in the top of the box, and the PCB mounted with plastic
spacers so the ZIF socket protruded through the hole, and the
9 pole D-type RS232 connector protruded through a hole cut
in the rear panel. If you have problems finding plastic spacers,
short pieces cut from a plastic ballpoint pen barrel are ideal.

The Reset Switch, Mode Switch and Mode LED are
mounted on the front panel, connected to the PCB with short

v+ Vpp Ro GND

Vpo Ve
Figure 9: the component layout of the power supply board

input (R18) using a short piece of wire,
then Q1 should switch on, and the Vpp cutput should be +5V. If
the Vpc input is now taken to ground, Q1 should be off, and Vpp
should be +25V. This is determined by the values of R17A and B
in paraliel. If it differs by more than 0.2 volt, switch off and
disconnect the 230V AC and adjust the values of R17A and B.
When all these voltages appear OK, switch off the power,
connect the main PCB without inserting the ics, and switch back
on. Check that +5V is available on the appropriate pin of any IC
socket, If it is not, switch off and disconnect the power and look
for the probable short-circuit on the main PCB.

When all is well, insert the ics. If you have access to an
oscilloscope, then the oscillator can be checked, as can the
Baud rate divisor. If the UART is not fitted, then a fink between
pins 24 and 17 of the UART socket connects a clock signal to
the address counters for checking at the eprom socket. Don't
forget A11, A13, A14 and A15 are connected via the personality
module.

Operation of the Vicc Switch, Q6/C11 is checked by
monitoring the eprom Vee on pin 28 of the ZIF socket.
Connecting pin 11 of the Personality Module to +5V (pin 24),
should switch on Q6, so pin 28 of the eprom should be +5v.
Remove the connection, and it should rise to +6.2 voits.

Conclusion

The Programmer is not restricted to use on an IBM compatible
PC. There is no reason why it should not be used on any
machine with a serial port, providing the user can produce the
appropriate software. | have tested the prototype with an Atari ST
machine, as well as 386/486/Pentium based PCs running at
various speeds. 1

Software

Because the Programmer responds to a byte, and retums a
byte, 1 is not possible just to use a simple terminal program
and transmit a data file to the Programmer. The software must
be able to check that each byte has been received and acted
on by getting a response. The original software was written in
QBasic supplied with the later versions of DOS. The problem
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here is that it is not possible to compile an executable
program, although it can be done with the stand-alone
versions of QBasic. The full QBasic listing is teo long to
reproduce here. However, two annotated listings are given:
these show how to write data to the Programmer, and how to
Read data. These are very much ‘bare-bones’ listings: you are
encouraged to expand these and write your own software: it
really is not difficult. An executable program in Visual Basic 3
for use with Windows 3.1 or Windows 95 has been developed,
plus a small application which sends a selected number of
bytes to check the operation of the Programmer on a ‘one-
shot’ basis, and to confirm the operation of the address
counter.

Programming the Programmer
The following addresses apply to standard PCs, and can be
declared as constants.

[—Constant Name Port COM2 |Port COM1 | Function
l
| txport &H2F8 &H3F8 Tx Buffer
mxport &H2F8 &H3F8 Rx Buffer
intenreg &H2F9 &H3F9 Interrupt
Enable Reg.
intident &HZ2FA &H3FA Interrupt
Identification
linecont &H2FB &H3FB Line Control 3

In the following description the actual program instructions are
shown in bold type. &HFF is the QBasic convention for
showing hexadecimal data, in this case hex FF. The following
variables must be inftialised in your program:

workfile % integer containing the active filenumber.,
Byte % integer containing the databyte.

workfiled string variable containing the name of a file.
counter& long integer used as an index.

programmersize& size of the eprom in use in bytes
available = 4 interrupt bit mask for RxData

Port Setup

Before using the Programrmer, your program should set up the
PC port to be used to match the UART settings. This reguires
a divisor to be loaded to set the baud rate (in this case, 9600
baud), and the appropriate stop bits, parity and handshakes
must be set;

OUT linecont, &HB0  set up baud rate: enable baud rate divisors
OUT txport, &HC baud rate division

_ {1843200/baudrate* 16 = &HOC)
OUT intenreg, &8HO

OUT linecont, 3 no parity, 1 stop bit, 8 bits/char,
no handshakes
OUT intenreg, 1 enable data avaiiable interrupt

Writing data to the Programmer from file (this assumes that a
ifile of data exists to be written to the Programmer);

counter& = 1 ‘initialize the counter
IOPEN woridile$ FOR BINARY AS workfile %

‘Now loop until all the data is read from file-and sent to
Programmer.

do

GET workfile %, counter, byte % 'QBASIC reads 2 bytes
from file
‘so reduce it to 1 byte
‘then send it to the
Programmer

byte % = byte % AND &HFF
OUT txport, byte %

‘now wait until the Programmer echoes the data

do ‘wait for ‘data available'
interrupt
‘switch timeout watchdog
on

ready = INPfintident) AND available
LOOP UNTIL {ready = availabie)

TIMER ON

TIMER OFF ‘exit when data received
counter& = counter& + 1 ‘increment the counter
'loop until counter& > Programmersize& ‘and loop if not
) completed
close workfile % ‘close the file when
finished

Reading data from Programmer to file: if data is received by
the PC, it sets a bit in the Interrupt Identification Register. The
Read process enters a loop until this bit is set, then reads the
'waiting byte of data and writes it to file.

counter& = 1 ‘initialize the counter
OPEN workfie$ FOR RANDOM AS workfile % (LEN = 1
FIELD #workfile %, 1 AS databyte$

‘Now loop unti! all data read from Programmer and written to file.

do
OUT beport, &HFF ‘prompt programmer to
return data
DO "loop until 'data available’

interrupt occurs.
‘switch timeout watchdog
on

ready = INP(intident) AND available
LOOP UNTIL (ready = available)
TIMER OFF

TIMER ON

‘exit loop when data
received

rxbyte % = INP(rxport) ‘then read returned data
LSET databyte$ = LEFTS(MKI$(rxbyte %), 1)
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Resistors :
All 0.25 Watt 5% 4
A1, R8, R11, R17A, R18, R20 10k
R2, R21 a3k
R3 100R
R4 470R
RS 10M
‘RS, R19 100k
R7, R9, R13 47

R10 33

. 12k

120R

R15 220R
R16 680R

' o 5k6

i See Text

[LE . %
L £y g
w: ‘; 1*’ C§ - 22uF 35V radial electro

. JPEY ; .‘“- (Maplin AT56L)

i
Y 10pF ceramic
.Mwmx)
HiT e Il / radial electro

. AYIIUVAU=S OUL AVUS 1Sl 1 B I MU

‘convert number to a -
char string

PUT #workfile % 'and put it in the file

counter& = counter& + 1 ‘increment the counter
loop until counter& > Programmersize&  ‘and toop if not
compteted .
close workfile % 'close the file when

finished

Any data may be sent to the Programmer as a prompt in Read
mode (I used FF). It may also be worth noting that if the
Programmer fails to return a byte for any feason, this routine

1O e

e

’*' i

N SO e 7

N, £ e L

l‘.'ivﬂh'" o TP

W= -y

1IC11 7
IC12 3 G g
IC13  317LPv
Q1, Q2, Q4, Q5 e

Q3 a5 i
D1, D2 .
LED
XiL1
FY81C)

-

Miscellaneous el
T1 Transformer 230Vac/ 12Vac - 250maA ! ]

F1 Chassls mount fuse holder 100mA (Maplin RX96E)
Power switch 2 pole on-off (Maplin m-.-f_.,_,'_
Mode switch 1 pole 2-position (Maplin FHO4E}
Reset switch Momentary push to make (Ma

Serial connector 9 pin ‘D' type piug PCB moun aplin |
FG66W) S dona
'”‘t"‘ Baud rate switch 4 pole dip switch (Maplin JHO8J) iy

-lmuc sockets (7 off) use ‘turned pin’
n I/C sockets (2 off) (Maplin FJ65U)
‘socket for target cable {Maplin FJE7X)
socket (Maplin FJB9A)

type (Maplin FJ84U) |

will stay in the loop forever waiting for data. You should include
a check on the Timer value, and exit after a short period,
noting this is a Timeout Emor. The remainder of the program is
left up to you.

Software

A disk containing the Eprommeér software S available from
Forest Electronic Developments, 10 Holmehurst Ave.,
Christchurch, Dorset BH23 5PQ, priced £5 inciusive of post
and packing. A kit may be available in the future - please
enquire at FED at the address above.
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Peak

Reading
VU Meter

Tony Sercombe’s peak-reading VU
meter combats momentary overloads
in your audio system.

or volume unit meters, were first used in the

early days of broadcasting, principally in the

United States. These early versions suffered

many drawbacks. They consisted of a basic

moving coil meter, with a diode, and perhaps

resistor in series, simply connected across
the signal path. They thus did fittle more than indicate the average
value of the signal. The main problems with such a simple system
were an inability to follow the signal levels accurately, poor
frequency response, and a tendency to indicate a different level for
differing programme contents of the same level. Another point is
that other than the 0 dBm or 100 percent scale marking, levels
could not easily be read.

At that time these meters were used in the UK also, but in the
early 1930s attempts were made to improve matters, and the
PPM or peak programme meter, was deveioped. This represented
a great step forward, These meters had active electronics driving
them. To begin with, they used variable siope [gain} pentode
valves, and a right-hand mechanical zero system, so that an
increase in signal was indicated as the valve gain reduced, being
pulled up by the hair-spring. Modermn PPMs use the conventional
left-hand zero systern, and solid state electronics.

The PPM has many advantages over the VU meter. Perhaps
the most significant is that the circuit is logarithmic in nature and
thus imitates the response of the human ear. This allows the scale
to be marked in a linear fashion. The scale covers a range of 28

dB, or 25 times, and can be read Over its entire length quite easily.
The meter itself is specially designed to have a very fast response,
or attack, an the electronics provide a slow decay or fallback of
about 1 second. This has been the standard in this country and
the majority of Europe for many years. Lately the LED column has
become popular, however, many technicians find they suffer a
degree of eye strain with this system, and still prefer the PPM.

A professional PPM attempts to indicate .5 Hz at 20 kHz, and
1o do this they have become very expensive, particularly as a
stereo pair, and so are probably well beyond the pocket of most
enthusiasts.

Between the extremes

This present circuit is intended to fall somewhere between these
two extremes. It uses a VU meter movement, but has a fast
response time and good frequency response beyond the audio
bandwidth of 20 Hz to 20 kHz. The circuit is linear, in theory
rmaking the scale accurate. However, the point of real interest is
the 0 dBm or 100 percent mark on the scale, which will be the
reference point adjusted to in use.

The circuit uses two singe ics and one dual ic per channel, The
first stage is a TLO71 connected as an inverting amplifier with a gain
of approximatety 6 dB, or two times. The 22k preset enables the
basic sengitivity to be set. f somewhat more gan is required, the
value of the feedback resistor from pin 6 to pin 2 may be increased.
The input resistor shoud not be reduced much in value, otherwise
the circuit being monitored may be loaded unduly by the meter. The
resistor from pin 3 to ground goes some way to reducing the offset
voitage, and should have the same value as the input resistor, The
output of the amplifier is connected to the input of a full wave rectifier.
Full wave rectification is needed because the level of the signal in one
half of the waveform may exceed that in the other, and therefore
could be missed using a half wave systemm. With all the resistors of
equal value , the rectifier operates broadly by inverting a positive
signal twice, with D1 off and D2 on, and with negative inputs it inverts
it once, with D1 on and D2 off, to provide a positive output.

The output of the rectifier is fed, via a further diode, to a buffer
amplifier. The purpose of this is to provide a very high input
impedance, and to supply out put curent from a very low
mpedance source. Because the input is at high impedance, a
capacitor may be connected to ground. This has the effect of
delaying the signal voltage decay after large peaks. Since the
Impedance is very high and the input current tiny, a large value
resistor is needed to shunt the capacity. By this means, the decay
time is controlled. The dicde is used to prevent the decay voltage
from dissipating through the previous circuit. The resistor at pin 6 of
the buffer is simply to give the meter some protection, and should be

D4 - D7 1N400Y

S -

Figure 1: the circuit of the Peak Reading VU meter with power supply
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adjusted to suit the movement, as should the values of the decay
components. If the meter has a tendency to fall back too quickly,
the capacitor may be increased to about 1 uF. It is recommended
that if & stereo pair are to be constructed, that polyester type
capacitors are used, since the tolerance of the electrolytic varety is
such that they might have to be selected to give equat decay
times. If it falls too slowdty, the resistor value may be reduced by a
small amount to adjust for this. No standard reference voltage is
given, since it is assumed that this will differ, depending on the
equipment to be monitored; however, a reference level of about
.75 of the maximum to be used should be chosen and set by VR1
to 0 dBm or 100 percent on the scale.

Linearity

Although the drive circuitry is essentially linear, there exists a degree
of non-linearity at the diode output, Since VU meters first came into
being, they have been very simple instruments, simple a dioge and
sometimes a resistor as aready mentioned, in serious with the meter,
The scale calibration has historically taken this into account. Of
course, this is only a half-wave rectifier, and thus ignores the other
half of the signal, adding another imitation to the system. The reason
why it is included in the present dircuit is to bring the calibration to
equality, and isolate the decay components, as alreadly stated.

The next, and perhaps most practical point to note, is that the
main importance of the scake is for setting steady tone. The main
portit of interest is the 0 dBm or 100 percent marking, and a slight
overswing of the pointer on peaks here should be what is aimed for.
The calibration cannot be used in the same way as a PPM - the
diode specified will introduce a non-linear charactenistic at the start of
conduction, but in this case it is only around the -18/20 dB point on
the scale, which is 10 times below peak, and of littie importance in
practical terms. Once the reference level of 0 dBm has been
estabiished, any signal betow that must be within the dynamic range
of the circuit being monitored anyway. The voitage drop across a
germanium diode is in the order of 2/300 milivolts, which is
absorbed by the previous circuitry

It is perhaps worth menticning here that many VU meter
movements are damped in much the same way as the traditional
moving coil panel meter. This causes a VU meter to rise, or attach,
a little more slowly. It is better to obtain an undamped movement i
possible. A simple check for this is to gently rock the meter from
side to side. The pointer should move by a few mil each time.
However, an undamped meter will exhibit a degree of overshoot.
That is to say, if a steady tone is applied, the pointer will rise
quickly, and then settle back a small amount to a steady value.
This is probably the best in use, since any overshoot will be taken
up in contraliing the levels anyway. The prototype instrument has
been built into an audic mixer as an “aux send" level monitor,
however, as described here it is intended as a stand-alone unit,
and to this end a suitable power supply circuit is shown. If this is
constructed, the proper care should be taken with mains suppty
connections, as malns voltages can be very dangerous, and all
work and any adjustments, apart from the leve! setting preset,
must be camied out without the power supply connected.

The choice of enclosure is left to the constructor; it could, for
example, be used as a master monitor in a home studio, in which
case it could be built into a separate free-standing case and so
be transportable. -

All components, except the meter movements, may be
obtained either from Maplin Electronics (01702 554000) or
Cirkit Distribution (01992 448899). Suitable analogue
movements may be obtained from Henry's Electronic
Components {formerly Henry's Radio) at 404 Edgware Road
London W2 1ED Tel. 0171 723 1008.

Lrdig

*Adjust on test

R11

Resistors

R1,R2 33K

R3 68k

R4 to R8 10k

R9 2M2*

R10 1KO* ¥
RV1 22k
Capacitors 3
ci 470n*

Semiconductors

D1 to D3 0A90/91

IC1, IC3 TLOT1

ic2 TLO72

Miscellaneous

VU meter movement/s as required

Power supply section

Switch, fuse as required.

to suit LED and supply

470 uF

1N4001

Red LED

Mains transformer pri: 6-0-6V to
10-V-10V
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The Low Cost Controller .-
. That’s Easy To Use

The K-307 Module provides the feacures
required for most embedded applications

Analogue * 4 Channels in 1 Channel out gy
Digria * 36 Digital in or out & Timers

Serial RS-232 or RS-485 plus 12C

Display LCD both text and graphics

Keyboard * Upto 8 x 8 matrix keyboard

Memory > 2Mbytes available on board
Low Power Many modes to choose from

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

Operating System + Real Time Multi Tasking
Languages * “C*, Modula-2 and Assembler

Expansion » Easy to expand to a2 wide range
of peripheral cards

Real Time Calendar Clock, Battery Back Up,
Watch Dog, Power Fail Detect, STE [/O Bus,
8051 interface, 68000 and PC Interface

Cambridge Microprocessor
Systems Limited

‘ Units 17 - 18 Zone ‘D’ !
I gy Chelmsford Road Ind Est
Great Dunmow Essex CM6 1XG
E-mail cms@dial.pipex.com
Phone 01 371 875 644

SUMMERTIME IS
OUTSIDE BROADCAST TIME

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 to 1 ms. Purveyors of Quality
Input Voltage: 1V, 10 V, 100 V.

Trigger: tinternal, tExternal, Auto, - y
Voltmeter: AC and DC. Very Friendly Prices telephone network

Supply Voltage: 9 V 1o 13 V DC, 13 mA, external. X . e
| Trigger, ground, power & serial cables included. £199 - £399 Prices to svit your pocket

é"‘ For broadcasting

Elsctronic Thingies at g ‘tqo over any standard

Ngt.f Also Available; PARYRIDGE ELECTRONICS E
3 mW Laser Pointers £26 ; -
A el oy AR Suppliers of approved equipment for use on P.S.N.
Limited Pinhole camera in wall clock £80 or private circuits
Colour CCD modules from £170
2 Chase Cottages, Ploase add £2 p&p to all orders. 56 Fleet Road, Benfieet ESSEX, SS7 5JN
New Road. Aldham Phone:01268 793256 Fax: 01268 565759

Essex CO6 3QT Tel. & Fax 01206 213322
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Circuit simulation with software, by Owen Bishop.
This month, part 3 - More about frequency.

€ begin by analysing the circuit in part 2
(ET! Issue 5, 1997), which some readers
may have recognised as a band-pass filter
of the multiple feedback type (figure 1). The
netiist is entered either by typing it in, or by
using Geseca, as described in part 2. When specifying the
voltage generator, set its amplitude to 100mV (a greater
amplitude might saturate the op amp) and its frequency to
1kHz {(see later). The problem was to investigate the
frequency-dependent behaviour of the circuit.

Using a signal generator and an oscilloscope with a
breadboarded version of the circuit, you can sweep the
generator frequency over a given range, using a sine-wave
signal, and watch the changing signal amplitude on the
oscilloscope. A simulator program such as SpiceAge plots
output amplitude against frequency to obtain the
frequency response. To make interpretation easier, we can
elect to have the results plotted on logarithmic scales. For
the first run of this analysis, where we have no idea of the
possible result, we select a wide range, say from 1Hz to
1MHz (figure 2). The plot has a sharply peaked pass-band,
centre frequency 531Hz, rolling off symmetrically on either
side. Note that it does not matter to what value we
originally set the frequency of the generator, as the
frequency response test sweeps it over the specified
range, irrespective of its nominal value.

The operation of the circuit is based on feedback. We
have two feedback loops, each containing a filter. The
C1/R1 combination is a high-pass filter and the C2/R2
combination is a low-pass filter. High-frequency and low-
frequency signals passing through the op amp are fed
back to the inverting (-) input where they act to cancel out
the signal coming from the generator. Only signals of
Intermediate frequency can pass. Taken as a simple high-
pass filter, the C1/C2 combination has a cut-off frequency
of 0.5piRC = 4813Hz. This is the frequency at which the
power of the output signal has been reduced to half the
input power. This happens when the output voltage
amplitude is 3dB below the input amplitude, so this is
sometimes known as the -3dB point. For the low-pass
filter C2/C3, the -3dB point is 0.5piRC = 60Hz, The
responses of the two filters overlap, as In figure 3 and we
can see why the pass-band is so narrow, for the frequency
at the -3dB point of the high-pass filter is higher than that
of the low-pass filter. The location of the peak would be

22n
° ° i
o1 IZOk o
_= _— 4
-
LW I—
| vin | f‘) T Yout
@ \T TL081C
o NODE NUMBER

et

| LOW PASS C2R2 HIGH PASS C1/R1 |

N

AMPLITUDE

I
[~ 531Hz
60Hz 4813Hz

Figure 3: overlapping responses of the low-pass and high-pass
sections of figure 1 produce a sharply peaked band-pass
response
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expected to come half-way between the two -3dB points,
but this is a mean on a logarithmic scale, the geometric
mean. Instead of adding them and dividing by 2, we muitiply
them and take the square root:

Centre frequency = Square root of (4823 x 60) = 538Hz

This agrees well with the curve plotted in figure 2. We can
use the cross-hairs to measure roll-off. For example, place
the cross-hairs on the curve with the vertical cross-hair
exactly on 10Hz. Read the corresponding decibel figure,
which is -47.3. Now move the cross-hairs further up the
curve to 80Hz. This is 10Hz doubled three times, a span of
3 octaves. The dB value at this point on the curve is -29.57.
So the amplitude has increased by 17.73dB per 3 octaves,
or about 6dB per octave. This is a typical figure for the roll-
off of a single stage RC filter.

Similarly, the portion of the curve above the pass-band
shows a roll off of -6dB/octave. There is a slight increase of
response above about 1MHz. This is due to the frequency
response of the op amp itself, amplification falls off above
about 1MHz, the exact point depending on the type of op
amp. The effect is that feedback is reduced, the high
frequencies are not cancelled out as strongly as before, so
there is an upturn in response.

Phase

Another piece of information provided by a frequency
analysis is the phase of any given signal with respect to the
input signal. We obtained this by checking ‘Phase’ in the
Frequency Selector box when we plotted figure 2, which
shows the phase response at node 4 (filter output). In
general, it is -90 degrees for frequencies below the centre
frequency, and +90 degrees for frequencies above it. There
is a sharp 180 degree change in frequency at centre
frequency. Sudden changes in frequency are bound to
mean abrupt changes in the timing of signals. Signals
around 531Hz that are close together in frequency may
show big difference of phase. Since most signals we
produce in everyday life are not pure sine waves, but
consist of a mixture of sine waves of a wide range of
frequencies, we might expect that this leads to distortion.
Signals below and above 531Hz will be retarded or
advanced in phase. One way of quantifying this is known as
Group Delay, and we can obtain a group delay analysis by
checking Group Delay in the Frequency Selector box. The
curve {figure 4) shows both positive and negative delay.

T T BeE W R (MR MR B T@ vwe wWa W

Figure 4: group delay peaks at the centre frequency of the filter

While delay may have its uses in other circuits, it plays
havoc with a signal of mixed frequencies, and is a
disadvantage of this kind of filter. But perhaps this is being
unfair to the filter. Usually we set the cut-off point of the
low-pass section to be higher than that of the high-pass
section. This results in a wider pass-band (figure 5). Phase
lag decreases gradually and fairly evenly from -90 degrees
to about -180 degrees. The phase curve falls below the
scale at the centre frequency, but is plotted 180 degrees
higher up the scale above the cut-off point. This is a
continuous fall, not an abrupt reversal, and a plot of group
delay shows only a gradual variation in delay throughout
the frequency range.

Figure 5: exchanging R1 and R2 makes the pass-band much wider
o

Fourier

We continue by using last month's problem circuit to
illustrate another important aspect of frequency response.
The basis of the Fourier anaiysis is the fact that any
periodic signal, or whatever shape, can be analysed into &
number of sine waves of different frequencies and
amplitudes. If f is the frequency of the original signal, the
fundamental, the frequencles of its other constituent sine
waves, the harmonics, are 1, 2f, 3f, 4f, and so on.
Sometimes one or more of the harmonics may have zero
amplitude. We may, for example, find that only the odd-
numbered harmonics are present. After you have
processed a signal in SpiceAge, you may carry out a
Fourier analysis to find out what sine-wave components it
has and what are their amplitudes.

To obtain the signal, we use another major kind of Spice
analysis, the Transient Analysis. In this analysis the voltage
generator (one or more), and current generators {if any} are
put to work feeding their outputs into the circuit and the
resultant voltage at all the nodes and currents through all
the branches are calculated at specified time-intervals. For
example, since our generator has a frequency of 1kMz, and
we would like to follow the action of the circuit for 10
cycles of the generator, we click on Time, then on Sweep
Times and set the Start time to 0, Stop time to 10m
(milliseconds} and the Step time to 10u (microseconds).
This gives us 1000 sampling times during the run. We can
then plot the voltage at one or more nodes. Figure 6 shows
output voltage from time C. The 1kHz signal has an initial
bias superimposed on it as the capacitors gradually acquire
their charges. To eliminate this stage, return to Sweep
Times and amend Start and Stop times to 10ms and 20ms
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Figure 6: a Transient analysis shows how filter output varies in time

respectively. Re-run the Transient Analysis to obtain 10
reasonably stable oscillations. Having done this, clicking on
Fourier produces a plot of the spectral composition of the
signal. It is similar to what we could produce by using a
Spectrum Analyser.

The analysis {figure 7) shows its strongest component at
1kHz, as expected. But distortion has introduced signals at
other frequencies. The next strongest signal is at 500Hz,
but this is -45dB down on the 1kHz signal. This means that
its amplitude is onty about 0.000032 of the maln output
signal, so we can Ignore it. This particular component is
probably due to the initial oscillations that have not
completely died away. The other signals shown by a
multitude of vertical lines really represent a continuous
spectrum of ‘signals’ and probably all of them are due to
approximations in the calculations. In short, they are
mathematical noise. Usually we put a -60dB Hold on the
minimum of the decibel scale to eliminate this noise from
the display.

Figure 7: a Fourier analysis of the signal of figure 6 shows a peak
at 531Hz, a hint of early oscillation, and mathematical noise

The Fourier analysis also displays the phase of the
signals, using small square symbols. In figure 7 the phase
of the 1kHz output signal is +9.81 degrees. Owing to the
way the analysis is calculated, this is with respect to the
input plus 90 degrees, so at 1kHz the output is 99.81
degrees ahead of the input, as already shown in figure 2.

Square waves
Pure sine waves are instructive but now for something
more exciting! Amend the netlist to Ex=square on the

generator line, and re-run the Transient analysis {figure 8) to
plot both input and output signals. The square wave input
is clearly seen and we can see an output signal of larger
amplitude, but what has become of the ‘squareness’? The
Fourier analysis of the input {figure 9) demonstrates what-
we mean when we say that a square wave is rich in
harmonics. We have cut out the noise by holding the
minimum dB level to -50dB and are not plotting phase. The
1kHz signal dominates and the next strongest signals are
the odd harmonics at 3f, 5f, 7f, 9f and so on. There are
also even harmonics, but at considerably lower amplitudes.

Figure 8: transient analyses of input and output demonstrate
what the filter does to a square-wave signal

The Fourier analysis of the output signal (figure 10) shows
what the filter does to each component of the signat. The
1kHz signal is still the strongest. The next in decreasing
order of amplitude are 3f, 5f, 7f, and 9f.

It can be seen that the filter attenuates the higher
frequencies more strongly. For example the 1kHz signal is
amplified from 127mV to 850m, a gain of over 6 times. By
contrast the higher harmonics are redluced more and more as
frequency increases. The SkHz signal, originally at -14.2dB
has been reduced to 31.0dB, an attenuation of -16.8dB.

Figure 9: Fourier analysis of the square-wave input

Further along, the 9kHz signal shows attenuation of -22dB.
There are also signals at 2f, 41, 6f etc. in the square wave,
but of these only the 2f signal is above the -50dB level in
the filtered signal. The output spectrum is dominated by
the odd harmonics, which is typical of a triangular wave.

Exploding netlists
If you re-load the netlist used in Part 1 (ETI issue 3 1997),
which included a BC548BP transistor, you can explode it
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Figure 10: Fourier analysis of the output, for comparison with
figure 9, The constituent signals have a complicated phase
relationship
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Figure 11; the ‘npn’ transistor model is basic but quick-running
-

by clicking on Netlist and then Explode. The transistor is
normally specified in the netlist solely by its model name
and its netlist connections. Exploding calls up more detail
from a file stored in the Nets subdirectory. In this case the
fila is one originated by Zetex PLC, using the full Spice
format. As in other Spice mode! files, the description
consists simply of a list of parameters and their values.
What the computer is to do with these parameters is
decided by the Spice software. Parameters include such
guantities as 1S, the saturation current, here with the value
1.3 x 10 "14A. Another important parameter is the forward
current gain, BF, which equals 400 in this transistor,
Altogether Spice has 40 parameters for specifying a bipolar
junction transistor. The BC548BP model specifies only 22
of these, the remainder of the parameters being given
default values when a simulation is run. Thus the transistor
is represented by a set of equations with 40 parameters to
put into them. A model such as this gives a highly accurate
representation of the transistor, but at the cost of taking an
appreciable time to evaluate. If the netlist includes several
transistors, it may take too long to run.

An alternative way of modelling a complex component is
to represent it by a netlist of simpler components. Models
of this kind are stored as .lib files and their netlist is
incorporated into the main netlist wherever they are named.
One such is the cheap-and-cheerful ‘npn’ model (figure
11), which is perfectly good enough for non-critical
modeilling. We leave the reader to discover how it operates.
At least it runs very fast!

Problems

Set up the circuits of figure 12 on a breadboard or
simulator: (a} is an amplifier which needs improving; find
out what is wrong with it and do what you can to correct it.
{b) is a precision voltage regulator; how precise is it?

POS
—
!
B1
4+ 9V
“— Vin
*
Vin SOURCE
b 1w
| PORTIPRIRET e Ay |

I Figure 12: two more problem circults

Vout

ELECTRONICS TODAY INTERNATIONAL

64




The Electronic Pathway in Advanced GNVQ
Engineering

Barry Lewis and Tim Strickland

Price £16.99 ISBN 0 3334 9914 4 P/b
Macmillan Press Basingstoke 1996

This practical textbook covers the Advanced GVNQ Optional
Units 11 (Electrical Principles) 13 (Electronics) 19
{Microelectronic Systems) and 8 (Communications
Engineering), which between them contain many of the most
Important topics in basic electronics - to ilustrate, the chapter
headings run through DC circuits, capacitance, electro-
magnetism, AC circuits, semiconductors diodes and
transistors, power supplies, amplifiers, digital electronics,
information transmissions {comms), microslectronics and test
meters {including oscilloscopes).

The book starts with OC circuits, covering Ohms Law,
series and parallel circuits, power dissipation, and so on.
it has a good explanation of reslstor colour codes, including
five-band resistors, and goes on to describe other resistor
components such as pots and light-dependent resistors. The
text does not avoid advanced concepts - by page 23 we have
Kirchoff's Laws - but there are practical experiments to
demonstrate, and detailed circuit calculations to help make
things clear. By page 31, you are learning Thevinin’s Theorem
and Norton's Theorem, and when you have completed this,
you have a better than average understanding of DC circuits.
Matched attenuators, bias networks, and the like are treated
matter-of-factly. Chapter 2 covers capacitors equally well.
There are examples, with detailed illustrations of individuat
types of capacitors showing the structure and the dielectric,
with the relevant formulae.

Each section also has “guided examples®, showing how
calculations are applied to practical circuits. At the end of the
sections there are sample questions to test your knowiedge.

Subsequent sections include Semiconductors, Power
Supplies, and Amplifiers {with a selection of op-amp building
blocks). The impaortant aspects of combinationai and sequential
logic circuits are covered, and there is a substantial section on
information fransmission, which includes radio modulation
systems and fibre optics. Section 10 covers machine code
programming, and section 11 covers test equipment.

Satellite Projects Handbook
Price £14.99 ISBN 0 7506 2406 X P/b
ButterworthHeinemann/Newnes Oxford 1996

This book has been written by Lawrence Harris, who has
worked in a satellite ground station, sending commands and
receiving data from British scientific satellites. Clearly he has
maintained a personal interest in the subject in his spare
time as well, and he relates his experiences of satellite
monitoring with various types of equipment.

The first five chapters talk about satellites in general,
experiences of launching and cperating a particular satellite,
and various current satelltes in detail: what they are for, the
frequencies on which they transmit, and other information

St

/4

Nics

The basics of electronics are presented clearly in this
book, with understandable explanations throughout, even
for topics which are easily made confusing. The authors
have aimed for clarity and a down-to-earth approach without
sacrificing detail. | would have appreciated this book in my
first year at university, and yet it would also be useful to a
complete novice.

If you want to learn about electronics at this level, |
recommend this book - it is good enough to read for
interest, not only to help with gaining GNVQs. The text
makes nothing more complicated than it has to be, and will
appeal to practical engineering people who want to make
things work.

such as amateur radio retransmissions of shuttle
communications. There are pictures received from weather
and survey satellites to whet your appetite.

Chapter 6 begins the practical project side of this book,
describing the basic hardware and terminolegy, and the
basics of setting up a personal ground station. The author
suggests starting with a simple station to receive UOSAT2,
for which in his experience a simple and inexpensive dipole
will suffice, though he suggests a crossed dipole for better
reception of the clrcularly polarised signal. A simple scanner
will receive UOSAT2 telemetry and data as an introduction
to satellite receiving.

Chapter 7 covers the reception of weather satellite data.
The necessary specification for the various parts is covered.
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Kits are mentioned as a good way to build up equipment,
but circuits and designs are not given. It must be said that
the title may be a little misleading to project constructors:
this is not a “project” book - it Is a handbook for the
electronics and radio enthusiast who already understands
the principles but has not deait with satellite reception
before. Personally, | would have liked to see some practical
circuits.

Subsequent chapters deal with the decoding of weather
satellite images, including a fair amount about the necessary
computer equipment, although much of this will be familiar
to those readers of ETI who are more computer-oriented.
There are pointers on how you might understand and use
weather satellite data once it has.been converted to a
picture: monitoring hurricanes and looking at thermal ocean
currents are among the suggestions.

Of course, there is more to satellite monitoring than
simply receiving weather pictures from known spacecraft.
Chapter 10 talks about listening for new or unfamiliar signals
and identifying the source - with a warning: sometimes the
source of an apparent satellite signal can be the clock of
your computer.

This book Is not a reference source for information on
microwave and UHF reception. Assuming that you already
have a fair knowledge of general electronics and at least a
minimal acquaintance with rf, then this book tells you how to
go about receiving satellite signals and how to start making
sense of what you receive. There are useful appendices, and
| found the one on Kepler elements of particular interest,

! have noticed Kepler orbital elements specified for amateur
radio satellites, but Appendix 3 here is the first simple

LAWRENCE HARRIS

AR

Satellite

Projects

HANDBOOK

WEATHER
SATELLITES
AND BEYOND

explanation | have seen of how to use these figures to
calcutate where the satellite will be at a given time.

Although developments move faster than any book
publication can, much of the information here will probably
be relevant for years to come. If you want to monitor satellite
transmissions but do not know much about how to make a
start, this is a good handbook.

Construction Authors

' fyou have designed and built any kind of
electronics gadget for yourself, your home,
your friends or your business, it may be
suitable for publication in ETI.

Read on!

You may have a one-off project you would like
to share; you may be a regular constructor
with a new design you are especially pleased
with, or you may be a pro designer trying out
ideas and looking for feedback.

Your ideas may be simple or complex,
analogue or digital, computer-related or
rooted in tradition; elaborately cased or

(in some cases) not cased at all.

You may be a private hobbyist, an engineer of

advanced standing, or a student. You may be
yourself and a soldering iron, a club or a
business.

ETl is looking for original project design for
publication. “Original” simply means that you
have designed the project for a particular
purpose or to a general specification, and
have worked out how you want to do it for
yourself. You can be applying well-known and
established techniques, or using the latest
components in new applications, as long as
the final result is your own design.

For further details of authors’ fees and how to
write up a project for publication, please write
to ETI for our Potted Project Production
information sheet at PPP, ETlI Nexus House,
Boundary Way, Hemel Hempstead Herts HP2
7ST. A self-addressed envelope is always a
help, but not a necessity.

WRITE FOR ETI!

Much as we like all mod cons, project authors do not have to produce CAD output, professionally drafted plans or Shakespearean prose.
£TI's rmisslon is to publish projects and "how to” articles. ETI does not buy news items or short feature articles from outside contributors.
ETl commissions a small number of full fength feature articles from experienced indepsendent contributors only.
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CONTACT

Cooke International

ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex, P022 OHO U.K.

Tel (+44)01243545111/2 Fax: (+44)01243 542457

CATALOGUE NOW ALSO AVAILABLE ON DISK

OMNI ELECTRONICS

174 Dalkeith Road,
EDINBURGH EH16 5DX

The following items are available until stocks are finished.

MISCELLANEOQUS
Microswitch Omron V4 1A button

RF screened ABS box 150x80x50mm
PCB switches red, yellow, green & blue
Please state colour mix required.

30p/each
£1.50/each
10p/each
£1/pk 16

£5/pk 100
CAPACITORS

50Vdc 6mm
50Vdc 5mm
50vdec  dil
63Vdc 7.5mm
100Vde 15mm
250Vdec 15mm
100Vdc 7.5mm
25Vdec  32mm
35vdc 22mm
10vVde 2.5mm
10vde 2.5mm
10Vde 2.5mm
25Vdc  5mm £1.25/pk 10
63Vdc bBmm £1/pk 10
150mm solder tails
Smm 25p/each
63x25mm 50p/each
83x25mm 50p/each

Ceramic inF
Ceramic 2n2
Mono Ceramic 100nf
Polyester 470nF
Polyester 680nF
330nF

50p/pk 10
80p/pk 20
£1/pk 20
£1/pk 10
50p/pk 10
50p/pk 5
30p/each
£1/pk 5
£1/pk 5
30p/pk 10
40p/pk 10
50p/pk 10

Polyester
Bipolar (Rad) 6.8uF

Axial Elec.

Axial Elec.

Radial Elec.
Radial Elec.
Radial Elec.
Radial Elec.
Radial Elec.
Radial Elec.

470uF
220uF
47uF
100uF
220uF
100uF
47uF
105°C
1,000uF 16Vdc
4,700ufF 16Vdc
3,300uF 25vdc

Can Elec.
Can Elec.

Prices VAT inclusive. Add £1.25 P&P
Payment by cheque, PO, Switch, Amex, Visa, Mastercard
We stock a wide range of electronlc components. Catalogue £2.00

Tel. 0131-667-2611 Fax. 0131-662-4063
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Send your requirements to:

fAindy Forder
01442 66551

ETI Classified Department, Nexus, Nexus House,
Boundary Way, Hemel Hempstead, HP2 7ST
Lineage: 75p per word {+ VAT) {minimum 15 words)
Seml display: (minlmum 2.5cms)
£10.50 + VAT per single column centimetre
Ring for information on series bookings/discounts.
All advertisernents in this section must be pre-paid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisernent rate card {available on request).

88-108MHz FM
TRANSMITTERS

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

18 Victoria St, Queensbury, BRADFORD, BD13 1AR
Tel 01274 816200 Email veronica@legend.co.uk

iwm.
-

S W SCIENTIFIC
WIRE COMPANY
ENAMELLED COPPER WIRE
TINNED WIRE SILVER
PLATED COPPER WIRE
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

£50 BT INSTRUMENT
FOR ONLY £7.50

e refar 1 the BT insulerion tester ond muki-ater with which
you tam reod imasotion diectly It megahrs, AL volts up 0 230,
4 ronges of D vols vp o 500, 3 rompas of miliomps ond one
54 ronge ond 3 ronges of resisionce. These ore i perfect
condifien, hove hod very ittle wa, i any, tested and fully
guaroaleed. (ompiete with leods ond prods £7.50, Order fef
150 (arrying cose which oill dake small ook o5 wll, €2 extre.
Postoge £3 usess pour ordes & £25 ond over
J & N Foctors
Dept ETL, Pikgrien Works, Stairbridge Lane, Boiney,
Swssex, RH1T 5PA
Telephone: ((1444) 881965

VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220/240V A 0/60
QUTPUT 0-260V
Price P&P
PANEL MOUNTING
05KVA 25 amp max £3306  £6.00 (E45.83 inc VAT)
1KVA 5 amp max £45.25 - £7.00 [£61.39 inc VAT)

SHROUDED
0.5KVA 2.5 amp max £34.00  £6.00 (E47 00 inc VAT)

IKVASampmax  $46.25  £7.08 (P62.57 inc VAT)
£65.00  £8.50 (586 36 inc VAT
JvA 15 amp max £86.50  EZ58(£111.83 inc VAT)
5MVA 25 amp max  £150.00 Pius Carniage & VAT
‘MVA 45 amp mex  £300.00 Plus Carriage & VAT
KV 3 PHASE Slz £205.00 Fus Carnage & VAT
in the coantry

Buy direct from the Imponers Kegnest prces
COMPREHENSIVE RANGE OF
TRANSFORMERS-LTHSOLATION & AUTO
(110-240V Aifo transter eithar cased with Amencan sacket and

2KVA 10 2mp max

WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquires

ULTRA VIOLET BLACK LIGHT BLUE
FLUORESCENT TUBES

411 40 war £14.00 {callers only; (£16.45 nc VAT)
2R 20 wat £9.00 {callers only} {£30.58 ing VAT)
12in B watl £4.80 & 750 pAp (BA.52 1n¢ VAT
9in B wall £3.96 4 50p pAp {£5.24 Inc VAT)
6 4 watl £3.98 + 500 pSp {£5.24 inc VATY

200V AC BALLAST WIT
For ofther fin_ Bin or 12in tubes £8.05 + £1.40

12V D.C. BILGE PUMPS
500 GPH 15h paad 3 amp £19.08
1750 GPH 19l haad 5 amy 34 56
Abommztvﬂ.ﬁ.!msm!vw
S armp £35.55 ANl gessgred lo
submenged. PRICES INCLLBE PAFA VAT

TELEPHONE

BUGGING?

“STOP IT NOW!!” WITH
THE NEW BUG X
TERMINATOR.

Blocks all phone taps &
telecorders, keeps phone
calls and fax's private.
For details send a S.A.E. or
Tel/Fax: Write for details with
S.A.E. 10: F.K.Electronics
services, Northgate house, St
Marys Place, Newcastle Upon
Tyne, NE1 7PN.

Tei: 0191 4601706
Fax: 0191 4601707.

TURN YQUR SURPLUS
TRANSISTORS, ICS ETC INTO
CASH immediate settlement.

We also welcome thé opportunity to quote
tor complete factory clearance

Contact:
COLES-HARDING & CO
Unit 58, Queens Road, Wisbech,

Cambs PE13 7PQ
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 20 YEARS

AUDIO TRANSFORMERS
% SESCOM, INC.  sescomBanvne!
(267 o e
Technology Lid
HT Filament chokes high & low voltage
Unit 2dE, Samue! Whites Estate, Medina

FREE 15 PAGE CATALOG AVAILABLE
2100 WARD DR, HENDERSON, NY 89015
TRANSFORMERS
TRANSFORMERS
Standard and custom design
Road, Cowes, Isie of Wight PO31 7LP

Professional
Fax Toll-Free 0800-96-7106
rmmmmu@m-mm
ll Variable Voltage
For valve and translstor circuits
large and small quantities
Tel 01983 280592 Fax 01983 280593

Tel: 01945 584188 Fax: 01945 475216

~ FAX
your advert

to us on
01442 66998

Old  Wharf

SUPER HY-LIGHT STROBE KIT

for Disco. Theatricsl uses etc
Approx 16 joules. Adjustabie spaad T50.00 + £3.00 pAp
(62 28 nc VAT)
Csse @) refiector £24.00 + £3.00 plp (£31.73 Inc VAT)
SAE tor further detais including My-Ught and in-
ustne Strobe Kits

maira lead of open fame fype. Avadabie for mmediats deirvery,

5KVA ISOLATION TRANSFORMER
As New Ex-aquipment fully shrouoed Line Nose
Suppressson, Uitra isolaton Transtormer with tarminal
covars and Knock-out cable entries. Pnmary 120240V
Secondary 120/240V 5060 Hz. 005 pF Capaciance.
Size L.37 x W.10 x H.15cm Werght 42 Kilos. PRICE
£120.00 VAT
x-warshouse. Camege on reguest

24v DC SIEMENS CONTACTOR
Type 3THB0Z2 DB 2 x NO and 2 x NC 230V AC 10A
contacts Scrow or Dn Radl fixing. Swe M 120 x W 45 x
0.75mm. Brand Now Pnico £7.63 :nct. PAP and VAT,

240V AC WESTOOL SOLENIODS
TT2 Mod 1 fiat 1 MAx stroke 1/4 in. Base mourting 1/2in.
‘stroke 5ibs pull approx. TTE Mod 1 Rat. 2 Max stroke 1/8
in. Fronl mountng 1/2n. Front mounting 1/2 in. siroke
1508 pull spprox. Price incl. p&p & VAT TT2 £5.88, TTB
£8.81. SERIES 400 £7.84.

AXIAL COOLING FAN
230V AC 120mm square X J8mm 3 Dlace 10 wall Low
Noisg tan. Pnce £7.20 incd. PAP and VAT. Other voltages
ang szes avallabie fom slock. Pease telephone your
Bnquines

INSTRUMENT CASE
Brand new Manuf, by imho! L3t x H18 x 19cm deep
Removeable front and rear panel for easy assembly of

components. Gray finish complato with caso feel.

PRICE £18.45 INCL. PAP A VAT 2 off £28 20 inclusive.

SEWING MACHINE MOTOR
Brand new 22(r240v AC/DC SEW-TRIC 2 wad Brush
Motor. Size L 100mwm x H. 70mm x W 55mm s
Trdin, dis X 1in, long. £14.10 Inci. P&P & VAT

GEARED mOTORS
71 RPM 20 nch torgue reverssbie 115V AC mput
including capacitor and transtormer for 240V AC

-oparation
Price inc VAT & pap £27.73

SOLIC STATE EHT UNIT
(pest 230240V AC, Output approx 15KV, Proeuwmomm
sparie Busit-in 10 sec timer, Easlly modihed jor 20sec, 30|
56¢ 10 contnucus. Dessgned for boiker ignibon. Dozens ol
us58 in the fieid of piysics and slectroncs, Bg supplying
neon or argon lubds #ic. Pnoce less case
[£2.50 + £2.40 phip (£12.91 ing VAT) NMS

EPROM ERASURE KIT

Budd your own EPROM ERABURE for a fraction of the
price of & made-up vt KR of parts lesy case mchudes 12
B waft 2537 Angst Tube Ballas! urdt, pair of bi-pen saade.
neon indicalor, ool switch, safety microswich and
circurt £18.00 + £2.00 pAp {£19.98 inc VAT)

WASHING MACHINE WATER PUMP
Brand ngw 240V AC. tan cooled. Can be used fof & varicty
of purposes. Inlat 1%in. cutiat 1 . da Prce ncludes pip &

VAT, £11.20 each or 2 for £20.50 inclusive.

KN

SERVICE TRADING CO

A 57 BRIDGMAN ROAD, CHISWICK, LONDON w4 588
- 0181-995 1560 FAX 0181-995 0549
R ACCOUNT CUSTOMERS MIN, ORDER £10 i,

ELECTRONIC PLANS,
designs, solar and
generators, high voltage teslas,
surveillance devices, pyrotechnics
and com-puter graphics tablet. 150
projects. For catalogue, SAE to
Piancentre Publications, Unit 7,
Industrial Estate,
Dymock Road, Ledbury.
Herefordshire, HRB 2HS.

PRINTED CIRCUIT BOARDS

PRINTED CIRCUIT BOARDS

Designed & Manufactured
@ Profotype or Production Quantities
® Fas! wmaround svaliable
® PCBs Designed from circuit disgrams
® Almiost alf computer flles accepled
Easy PC / Arfes / VuTrax / Cadsiar Gerber/
HPGL / IDraw and many others.
® Fas! intornational service
@ Contrac! Assembly & Test available
TELEPHONE 01232 473533

INTERNATIONAL +44 1232 473533

i agar FAX - 01232 473533
125m Circuits  Email - agar@argonet.co.uk

36 WOODCOT AVENUE. BELFAST BT5 5JA

VALVES

@mm%

{PROP JIM FISH G4MH)
Over 50,000 vaives slocked,
2000 different types,
vinlage, military. audio, etc
Fast servics. Send SAE for list
VALVES WANTED FOR CASH
28 Banks Avenue. Golear, Hudderstieid,
West Yorks HD7 4LZ
N Tal: 01484 654650 ?I
b3 Fax: 01484 655699 =]

Call Our Friendly
Sales Team on
01442 66551
& ask for details
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EPROMMER: THE POWER SUPPLY BOARD

secRONGS| §@rvice

ETI can supply printed circuit boards for most of our current projects
see the list below for boards available. For recent boards not listed, check
the constructional article for an aternative supplier.

Piease use this order form or a copy of it. Check that all relevant
information is filed in, including the Unit Order Code, and that you have
signed the form if sending a credit card number. Overseas custormers
please add postage appropriate to the number of units you are ordenng.
Make cheques/POs/money orders, in £ sterling only, payable to Nexus
Special Interest Limited. Please allow 28 days for delivery. Access/NVisa
orders may be made on 01442 66551 (ask for Readers Services).

Only boards listed here are available from our PCB Senvice. For past
issues of magazines, copy articles or binders, please ses the admin panel
{page 75} or contact Readers Senvices (see below) for information.

Terms of trade

Terms stctly payment with order. We cannct supply credit arders, but wil supply a proforma
Ivoics it requested. Proforma orders will not be prooessed urtl payrnent is received. Al boards oo
manutactured from the fos that appear In the ETI Foils Pages for the appropnate issue. Please
check that our folls dre sutable for the component packages you infend to use belore ordenng as
we cannot supply modfied boartss Or epkaoa boands that have been modified or soldersd, Boards
are only supplied I the ksted units. Somy, wo cannct break units. Prices and stock may be aftered
mwm.mmammmhmmwmmstmkmh
any previous issue. ET1, Nexus Spacial Interests and thewr representatives shall not be kabie for any
loss or damage suffered howsoever arising out of or In connection with the supply of printed clrcut
boards or other goods or senicas by ETI, Nexus Specal interests or their representatives other
Than to supply goods ar sences offered or refund the purchaser any money paid in respact of
goods not supplied,

Name and issue of project Unit code Price
ET! Issue 7 1997

Eprommer - main board {double sided) E797/1 £13.32
Eprommer - PSU board E7a7/2 £5.64
Eprommer - personality modules (double sidad): E797/3

Ay ONE module board £5.09
Any two modules £7.90
Any three modules £11.85
Any four modules £15.80
Any five modules ; £19.75
All six modules £23.70

Plaase specify which Eprom modiules you require. Modules are for 2718, 2732,
2764, 27128, 27256 or 27512. One order code/overseas postal charge apphes
whether 3 sedection or all six personaltty module boards are orgersd.

Are Your Lights On? E/797/4 £6.09

Peak Reading VU Meter E/797/5 £5.09
Hlease supply: 1
Quantity Project Unit Order Code  Price Total price

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

lenclose payment of £ ................... {cheque/PO/money order in €
Sterling only) to:

PCB Senice, READERS SERVICES DEPARTMENT, Nexus Special
Interests Ltd., Nexus House, Boundary Way, Hemel Hempstead, Herts
HP2 78T UK.
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Practically Speaking

BY TERRY BALBIRNIE

Over the next few months we shall be looking at some calculations used in electronics.
Don’t be put off - the maths is quite easy! We shall start by looking at units.

eginners - and not only beginners - in electronics

are often confused by the number of

abbreviations - usually standard scientific symbols

- in use. For instacne, on any multi-tester there

are miliamp and microamp scales, and there may
be a millivolt scale as well as volt scales, and so on.

The reason for this complication is that the
measurements need to span a very wide range of values,
and the use of prefixes like milli (one thousandth) and micro
(one millionth) makes life much easier and avoids a lot of
zeros. Some examples will make this clear. Suppose, in
making a check on a circuit, we measure a current of four
amps (written 4A). This would be measured on the 0-10A
scale (many amateur muti-testers do not have one of these,
but many professicna models do). Suppose, at some other
time we measured a current of five thousandths of an amp.
This would be measured on a milliamp scale - 1 milllamp
being one-thousandth of an amp. This is written “5mA”
because it Is much guicker and more straightforward than
writing 0.005A - and there is not the risk of “losing” zeros in
reading or writing it. And please note! These “value signs”
are case-sensitive - “m” is not the same thing as “M” - but
we will come to that below.

Ohm, amp and volit scales on a popular type of multi-meter

1 200 2k

A 200
V__ 200m 2000m 20 200 1000

In a similar way, one millivolt (mV) is one-thousandth of a
voit and one milliwatt (mW) one thousandth of a watt.

Suppose we then need to measure six millicnths of a an
amp. This would be measured on a microamp scale - 1
microamp being ¢ne millionth of an amp. Six microamps
would be written 6(WA. The prefix micro p is the Greek
letter called “mu” and is used - like many, many Greek
letters in scientific notation - because otherwise we simply
run out of letters to designate the different values. The letter
“m" could not be used for both thousandths and millionths.
The “longhand” way of writing 6pA Is 0.000C06A. Again,
the micro prefix may be used in other situations such as
microvolt (uV) and microwatt (uW).

But, as you will have noticed, there is a catch here
modern typesetting is faster and more reliable than the old
“retyping” process - but still shares some limitations with old-
fashioned typewritersl. “Copy” (the publishers’ name for what
you are reading here) may “hop” several different computers
before it reaches the printer - and Greek notation is not part of
the basic ascii character set, just as it was not featured on a
normal typewriter keyboard. Ascii is still the most reliable way
of “moving” copy without inviting unwanted transformations
so authors and publishers still use substitute letters for Greek

b d J

20k 200k 2000k _20M
2m 20m_200m 2000m__10

B i '

— COM
o [

L

&
2

.u

L

ELECTRONICS TODAY INTERNATIONAL




notation. The most well-known ones are “u” for “u” and “R” for
"Q" {ohms).

We sometimes use prefixes to divide a unit into even smaller
parts. This Is best illustrated by capacitor values. The standard
unit of capacitance, the farad, is generally too large for everyday
use. A 1F capacitor is not needed very often. It is much more
usual to use millionths, thousand-millionths and millionth-
milionths of a farad. The prefix for a thousand-millionth is nano
(n) and for a millionth-milionth, pico {p). Thus, a capacitor having
a value of 100 millionths of a farad would be written 1004UF or
10QuF (or simply 100u). One having a value of 100 thousand-
millionths of a farad wouid be written 100nF (or 100n) and one
of 100 millionths of a millionth of a farad, 100pF, or 100p.

Bigger and bigger

Other prefixes are used to scale units up. In electronics, this
is usually by factors of one thousand and one million. One
thousand is given the prefix “kilo-" and one million the prefix
“mega-". This is familiar in everyday life as the kilogram (1000
grams}, the kilometre (1000 metres} and even someone
earning megabucks! It is particularly convenient when talking
about resistance values. Remembering that the symbol for
the ohm is “Q”" or (informally} *R", a 10-chm resistor would
be written 10R. However, it is common to use resistor values
of thousands or millions of ohms. Ten thousand ohms ( “ten
kilohms” - not “ten kilo-ohms™) is written 10kR or just 10k,
and ten million ohms, 10MR or just 10M (*ten megohms”, not
“ten mega-ohms”). To carry this further, a resistor having a
value of four thousand and seven hundred (4,700) ohms
would be written 4.7k, and one of six million eight hundred
thousand (6,800,00) ohms wauld be written 6.8M.

There is a clever way of avoiding the decimal point and
that is to use the prefix in place of it. For example, in a
parts list you may find 4k7 or 6M8 specified for the values
of the resistors above. A resistor of value 4.7 ohms may be
written 4R7 or 4Q7, and so on.

No mixing!
There are hundreds of alphabetic, Greek and other letters in
use as abbreviations and symbols, although you may meet
only a few of them, and you can see that there is roomn for
confusion. For instance, If you write “Ma”, instead of “mA”, it
could be read by the unwary as “mega-metres-per-second”
{a unit of acceleration), instead of "miliamps” as required.
Whereas “S"” means “siemens” (a unit of conductance), “s”
means “seconds” (the most commonly used unit of time in
electronics) - an “ms” is a “millisecond”, but an “mS” is a
“milliseimens”. “k" means “kilo” {one-thousandth) but to
confuse matters further, a computing “digital thousandth” is
1024 , written “K" and is still called a “kilo-" {as in a
“kilobyte", 1024 bytes). The whole field of computing is still
ambiguous as to abbreviations, but *B” is most consistent
for "bytes”, and “bit” for "bits”. But in a different field “K”
also stands for “Kelvin”, a specialised measure of
temperature. And "m”, as everyone knows, alsc means
“metre”, as in “mm” for “millimetre”. So it is wise to be wary.
Fortunately, not many of these notations clash in meaning
in a disasterous way, but there is one where wariness is really
important. The high voltage needed for a TV picture tube is
several thousand volts (kV) and in scientific research voltages
of several million may be used (MV). An LED may consume 20
milliwatts {20mW) but a power station may generate 2000
megawatts (2000MW). So you will see that it is vital not to mix
up your “m" with your “M™
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New equipment, scanners, packet radio, construction,
dub news, views and much more.

This month in HRT:

Control that rig!

Bob Howlett GORHB desdribes o simpie digital controller
for your ex-PMR transceiver based on the P 16058
micocontroller chip
On Test: Realistic scamner receivers
Chris Lorek GAHCL tokes a look at the new PR0O-2014 base
scanner and PRO-29 handheid

Free Competition
‘Your chance to win a Rodio Receiver Trainer in this month’s

free competition

Radio Today, Scanners for listeners, free radio Software
Offers, free reader’s ad's, band reports and more.
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s you will see from our
Contents page, the ETI
PCB Service is back this
month after a period of
absence. This gives us great pleasure,
because we know that although a lot of
constructors make their own.boards,
there are always some of you who are
unable to for one reason or another -
lack of basic equipment, lack of
somewhere suitable to set it up of just
lack of time in the busy world of today -
and woutd like the opportunity to buy
ready-made boards for projects.

This gives us even more pleasure
because, dunng that dark few years
known by everyone in the UK as “the
Recession” - which our governers, past
and present, tell us is behind us now
there were many kinds of shake-out in
businesses, including the entire
electronics industry, and one of them
was the need for suppliers to hold less
stock. This affected the ability of our
suppliers to make large batches of
board at an economic price, and our
ability to keep stock.

Now we have a new arrangement and
a new supplier and we hope that our
service will be helpful to many readers.
Of course, as these things happen, we
start with one rather unusual package
this month - including the Eprommer
personality modules, tiny double-sided
optional PCBS - which we decided in
the end to offer on a pick-and-mix
basis. But no, we won't be doing
liquorice allsorts next month,

| would like to thank our new
suppliers, and | would also fike to thank
our old suppliers, who provided us with
a fine service and stili make boards for

Next Month...

Around the

orner

us when we need long runs. The
“recession” only affected the cash flow,
not the quality.

Bear essentlals
Swindon-based part-time adventurer
and explorer David Hempileman-Adams
and fellow adventurer Rune Gjeldnes
from Norway were presented with two
custom-programmed “Minder” pagers
by Blick Telefusion Communications
Ltd. of Swindon to accompany them on
their insupported walk to the North
Pole

The four preprogrammed pager
messages were: “Stop”, *Lunch”
“Emergency” and "Bear"

The two travellers are travelling some
distance apart for safety reasons. The
pagers pass essential information
between them. On the face of it, these
messages contain 75 percent of all the
information needed for survival in the
modern world - never mind the Arctic.
But what is the fourth essential? Our
consultant says that the answer is
obvious - but is he right? The Editor
welcomes suggestions, of course.

Last Month’s Competition
Winners

The lucky winners of last month’s Swift
Designs competition (skilful as well as
fucky, of course) are Mr. K Mitchell of
Loughton and Mr. L Hadden of
Ballygawley. Mr. Mitchell wins a copy of
£DWin NC Deluxe 3 along with Thermal
Analysis and EDSpice simulation, Mr.
Hadden wins our runner-up prize of
EDWin NC Basic. Congratulations and
we hope that both readers enjoy many
happy hours in CAD country.

Volume 26 no. 8 of Electronics Today International will be in your newsagent on 18th
July 1997 ... Douglas Clarkeson will be chasing intelligent robots (or maybe they will
be chasing him) ... as valve hifi, radio and and amplifier equipment becomes
evermore popular , Peter Kenyon has designed a portable Value Characteristic Tester
for identifying and matching valves ... If you can never find the tiles, the cards and the
dice for the family word games, try Electronic A-Z for your letters of the alphabet ...
Terry Balbirnie's Brake Light Checker is a safety feature for your car ... If you are
thinking of doing Electronics at college, we look at some of the country’s leading

departments ... alt the regulars, and more.

Contents are in preparation but are subject to space and availability.
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Full Control of Schematic Appearance
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Available in 5 levels - prices from £295 to £1875 + VAT.
Call now for further information & upgrade prices.

NEW Version IV

@Produces attractive schematics like you see in the magazines.
®Netlist, Parts List & ERC reports. ®Hierarchicat Design. ®Full
support for buses including bus pins. ®Extensive
oomponentlmodel libraries. ® Advanced Property Management.
®Seamiess Integration with simulation and PCB design,
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ﬂ._ sl "T_.,_, VEROGE Autorouter with tidy pass. ®PinswapiGateswap Optimizer &
f Tart A, Backannotation. ®32 bit high resolution database. @Full
= TERMAAL ) DRC and Gonnectivity Checking. ®Shape based gridless

power plartes. #Garber and DXF Import capability.

®Non-Linear & tinear Anatogue Simulation. ®Event driven
Digital Simulation with modelling language. ®Partitioned

simulation of large designs with multiple analogue & digital
sections. ®Graphs displayed directly on the schematic.

Write, phone or fax for your free demo disk, or ask about our fulf evaluation kit
Tel: 01756 753440, Fax: 01756 752857,  EMALL: infol@abeenienco. uk
53-55 Main St, Grassington. BD23 5AA. WL hitp: wew st aterco.uk

Fully interactive demo versions available for download from our WWW site.
Call for educational, multi-user and dealer pricing - new dealers always wanted.
Prices exclude VAT and delivery. All manufacturer's trademarks acknowledged.
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