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Circuit ideas: i
Valve amp turn-on delay, Self-decoding
9"770959"833080

indicators, Water level indicator
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Fluke 5700A Multifunction Calibrator with 5725A

Amplifier £17,000
Hewlett Packard 3314A Function Generator 20MHz £1250
Hewilett Packard 3324A synth. function/sweep gen. (2IMHz) £2250
Hewlett Packard 3325B Synthesised Function Generator £3250
Hewlett Packard 3326A Two-Channel Synthesiser £3000
Hewlett Packard 4191A R/F Impedance

Analyser (1-1000MHz) £4995
Hewlett Packard 4192A L.F Impedance Analyser

(5Hz-13MHz) £4000

Hewlett Packard 4193A Vector Impedance Meter (4-110MHz) £3000

Hewlett Packard 4278A 1kHz/1IMHz Capacitance Meter £3750
Hewlett Packard 53310A Modulation Domain Analyser

(opts 1&31) £6750
Hewlett Packard 8349B (2 - 20 GHz) Microwave Amplifier  £2500
Hewlett Packard 8508A (with plug-in 85082A-2GHz)

Vector Voltmeter £2500
Hewlett Packard 8904A Multifunction Synthesiser (opt 2+4) £1950
Hewlett Packard ESG-D3000A (E4432A) 250 kHz-3GHz)

Signal Gen. £6995
Marconi 6310 - programmable sweep generator

(2 to 20GHz) - new £2500
Marconi 6311 Prog’ble sig. gen. (10MHz to 20GHz) £2995
Marconi 6313 Prog’ble sig. gen. (10MHz to 26.5GHz) £4750
R&S SMG (0.1-1GHz) Sig. Generator (opts B1+2) £2750
Rohde & Schwarz SM1Q-03B (opt11,12,14,20,B42)

Vector Signal Generator (300kHz-3.3GHz) £8500
OCSILLOSCOPES

Gould 400 20MHz - DSO - 2 channel £695
Gould 1421 20MHz - DSO - 2 channel £425
Gould 4068 150MHz 4 channel DSO £1250
Gould 4074 100MHz - 400 Ms/s - 4 channel £1100
Hewlett Packard 54201A - 300MHz Digrtizing £750
Hewlett Packard 54502A - 400MHz - 400 MS/s 2 channel £1600
Hewlett Packard 54520A 500MHz 2ch £2750
Hewlett Packard 54600A - 100MHz - 2 channel £675
Hewlett Packard 54616B 500MHz - 2Gs/s 2 Channel £2500
Hewlett Packard 54810A ‘Infinium’ 500MHz 2ch £3500
Hitachi V152/V212/NV222/V302B/V302F/ 353F/V550BV650F from £100
Hitachi V1 100A - 100MHz - 4 channel £750
Intron 2020 - 20MHz. Dual channel D.S.0 (new) £450
Iwatstu SS 5710/SS 5702 - from £125
Kikusui COS 5100 - 100MHz - Dual channel £350
Lecroy 9314L 300MHz - 4 channels £2750
Meguro MSO 1270A - 20MHz - D.S.0. (new) £450
Philips 3295A - 400MHz - Dual channel £1400
Philips PM3070 - 100MHz - 2 channel - cursor readout £650
Philips PM3392 - 200MHz - 200Ms/s - 4 channel £1750
Phitips PM3094 - 200MHz - 4 channel £1500
Tektronix 464/466 - 100MHZ - (with AN. storage) £295
Tektronix 465 - 100MHz - Dual channel £295
Tektronix 468 - 100MHz D.S.0. £500
Tektronix 475/475A - 200MH2/250MHz from £400
Tektronix 2213/2215 - 60MHz - Dual channel £300
Tektronix 2220 - 60MHz - Dual channel D.S.0 £850
Tektronix 2221 - 60MHz - Dual channel D.S.0 £850
Tektronix 2235 - 100MHz - Dual channel £500
Tektronix 2245A - 100MHz - 4 channel £700
Tektronix 2430/2430A - Digital storage - 150MHz from £1250
Tektronix 2440 - 300MHz/500MS/s D.S.0. £2100
Tektronix 2445 - 150MHZ - 4 channel +DMM £850
Tektronix 2445/2445B - 150MHz - 4 channel 8

Tektronix 2465/2465A /24658 - 300MH2/350MHz 4 channel
Tektronix 7000 Series (100MHZ to 500MHZ)

Tektronix 7104 - 1GHz Real Time - with 7A29 x2, 7810 and 7B15
Tektronix TAS 475 - 100MHz - 4 channel

£800

from £1250
from £200
from £1950
£850

Tektronix TDS 310 50MHz DSO - 2 channel £750
SPECTRUM ANALYSERS

Advantest 4131 (10kHz - 3.5GHz) £3750
Advantest R3272 Spectrum Analyser (9kHz-26.5GHz) £12000
Advantest/TAKEDA RIKEN - 4132 - 100KHz - 1000MHz £1350
Ando AC 8211 - 1.7GHz £1500
Anntsu 54111A Scalar Network Analyser (0.001-3GHz) +dets+SWR £7000
Anritsu 54154A Scalar Network Analyser (2-32GHz)+detectors+SWR £9950
Avcom PSA-65A - 2 to 1000MHz £750
Hewilett Packard 1827 Mainframe + 8559A Spec.An. (0.01 to 21GHz, £2000
Hewlett Packard 853A Mainframe + 8559A Spec.An. (0.01 to 21GHz £2500
Hewlett Packard 3582A {0.0?Hz - 25.5kHz) dual channel £1500
Hewlett Packard 8560A (SOMHz-2.9GHz) High pertormance with Tracking

Generator option (02) £5500
Hewlett Packard 8567A -100Hz - 1500MHz £3400
Hewlett Packard 8590A (opt 01, 021, 040) 1MHz-1.5MHz £2500
Hewlett Packard 8596E (opt 41, 101, 105,130) 9KHz - 12.8GHz £9950
Hewlett Packard 8713C (opt 1 E1) Network An. 3 GHz £6000
Hewiett Packard 8752A - Network Analyser (1.3GHz) £4995
Hewlett Packard 8753A (3000KHz - 3GHz) Network An. £3250
Hewilett Packard 8753B+85046A Network An + S Param (3GHz) £6500
Hewlett Packard 8754A - Network Analyser 4MHz -1300MHz) £1500
Hewlett Packard 8756A/8757A Scaler Network Analyser from £900
Hewlett Packard 70001A/70900A/70906A/70902A/70205A - 26.5 GHz

Spectrum Analyser £7000
IFR A7550 - 10KHz-GHz - Portable £1750
Meguro - MSA 4901 - 30MHz - Spec Anaylser £600

All equipment is used - with 30 days guarantee and
90 days in some cases
Add carriage and VAT to all goods.

Telnet, 8 Cavans Way, Binley Industrial Estate,
Coventry CV3 2SF.

Quality second-user
test & measurement
equipment

Radio Communications Test Sets
Anritsu MT 8801C Radio Comms Analyser 300kHz - 3GHz (opt 1,4,7)
Hewlett Packard 8920B (opts 1,4,7,11,12)

Marconi 2955

Marconi 2955A

Marconi 2955B/60B

Marconi 2955R

Racal 6103 (GSM) Digital Radio Test Se

Racal 6111 (GSM)

Racal 6115 {GSM)

Rohde & Schwarz CMT 55 (2GHz)

Rohde & Schwarz CMD 57 GSM test set (opts B1/34/6/7/19/42/43/61
Rohde & Schwarz CMT 90 (2GHz) DECT

Rohde & Schwarz CMTA 94 (GSM)

Schilumberger Stabilock 4031

Schlumberger Stabilock 4040

Wavetek 4103 (GSM 900) Mobile phone tester

Wavetek 4106 (GSM 900, 1800, 1900) Mobile phone tester

£6500
£6750
£1250
£1750
£3500
£1995
£6250
£1250
£1750
£7500
£7995
£3995
£4500
£2750
£1300
£1500

£2000

Meguro - MSA 4912 - 1MHz - 1GHz Spec Anaylser
Tektronix 492P (opt1,2,3) 5S0KHz - 21GHz
Wiltron 6409 - 10-2000MHz R/F Analyser

MISCELLANEOUS

Ballantine 1620A 100Amp Transconductance Amplitier
Bias unit 3220 and 3225L Cal.Coll available if required.
EIP 545 Microwave Frequency Counter (18GHz)

EIP 548A and B 26.5GHz Frequency Counter

EIP 575 Source Locking Freq.Counter (18GHz)

trom £1500
£1

200

EIP 585 Pulse Freq.Counter (18GHz) £1200
Gigatronics 8541C Power Meter + 80350A Peak Power Sensor £1750
Gigatronics 8542C Dual Power Meter + 2 sensors 80401A £2500
Hewlett Packard 339A Distortion measuring set £750
Hewlett Packard 436A power meter and sensor (various) from £750
Hewlett Packard 3335A — synthesiser (200Hz-8 1MHz) £1995
Hewlett Packard 3457A muli meter 6 1/2 digit £850
Hewlett Packard 3784A - Digital Transmission Analyser £3750
Hewlett Packard 37900D - Signalling test set £2950
Hewlett Packard 4276A LCZ Meter (100MHz-20KHz) £1400
Hewlett Packard 5342A Microwave Freq.Counter (18GHz) £850
Hewlett Packard 5350B 20KHz Microwave Freq.Counter £2000
Hewlett Packard 5351B (pt 1 & 6) Microwave Freq.Counter (26.5GHz) £3000
Hewlett Packard 5385A - 1 GHz Frequency counter £495
Hewlett Packard 6033A - Autoranging System PSU (20v-30a) £750
Hewlett Packard 6622A - Dual O/P system p.s.u £1250
Hewlett Packard 6624A - Quad Output Power Supply £2000
Hewlett Packard 6626A / 6629A Quad O/ P Power Supply £3500
Hewlett Packard 6632A - System Power Supply (20v-5A) £695
Hewlett Packard 8350B - Sweep Generator Mainframe £1500
Hewlett Packard 8603A, B and E - Distortion Analyser from £1000
Hewlett Packard 8642A -~ high performance R/F synthesiser (0.1-1050MHz)  £2500
Hewlett Packard 8656A - Synthesised signal generator £750
Hewlett Packard 8656B - Synthesised signal generator £995
Hewiett Packard 8657A - Synth. signal gen. (0.1-1040MHz) £1500
Hewlett Packard 86578 - 100MHz Si (gen - 2060 MHz £3950
Hewlett Packard 8657D - XX DQPSK Sig Gen £3950
Hewlett Packard 8301B - Modulation Analyser £2250
Hewlett Packard 11729B/C Carrier Noise Test Set from £2500
Hewlett Packard 53131A Universal Frequency counter (3GHz) £850
Hewlett Packard 531518 Microwave Freq. Counter (26.5GHz) £3400
Hewlett Packard 85024A High Frequency Probe £1000
Keithley 237 High Voltage - Source Measure Unit £4500
Keithley 238 High Current - Source Measure Unit £4500
Keithley 486/487 Picoammeter (+volt.source) £1350/£1850
Keithiey 8006 Component Test Fixture £1750
Marconi 2840A 2 Mbit/s Transmission Analyser £1100
Marconi 6950/6960/6960B Power Meters & Sensors from £400
Philips 5515 - TN - Colour TV pattern generator £1400
Philips PM 5193 - 50 MHz Function generator £1350
Leader 3216 Signal generator 100KHz -140MHz - AMFM/CW with built in FM stereo
modulator (as new) a snip at £650
Rohde & Schwarz FAM (opts 2,6 and 8) Modulation Analyser £3750
Rohde & Schwarz NRV dual channel power meter & NAV Z2 Sensor £1000
Tektronix ASG100 - Audio Signal Generator £750
Wavetek 178 Function generator (S0MHz) £750
Wayne Kerr 3245 - Precision Inductance Analyser £1850
Wayne Kerr 3260A + 3265A Precision Magnetics Analyser with Bias Unit £5500
Wayne Kerr 6245 - Precision Component Analyser £2250

Tel: 02476 650 702

Fax: 02476 650 773

Web: www.telnet.uk.com
Email: sales@telnet.uk.com
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® | Gbyte on a 3cm disc
@ Laser steel cutter

@ New superconductor
@ Alien help for disabled

@ Robot zechnology

@ White LED

@ A roll in the PARC

@ Healthy antenna

@ | Mbit magnetic RAM
@ Sub £100 DAB radio

@ Wireless broadband trial

12 TACKLING INTERFERENCE
PROBLEMS ON 433.92MHZ

Migrating from 433.92MHz to 868MHz to
escape interference is only a short-term fix
for Short Range Devices (SRDs)

16 CAPACITOR SOUND

Cyril Bateman continues his
investigations into capacitor borne
distortion

24 SPECTRUM PRICING’S
UNCERTAIN FUTURE

As a tool for managing radio spectrum,
pricing has become the principle tool.
David Rudd concludes his report.

26 TYING THE KNOT

Another excellent DIY project from the
pen of Jeff Macaulay, this time a motion
feedback loudspeaker.
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CIRCUIT IDEAS

® Ozoniser

@ Economical mains LED
®Two channels — one gain pot
® Valve amp turn-on delay

@ Self-decoding | of 4 indicator
® Water level indicator

@ Triac drive

@Zero crossing detector

NEW PRODUCTS

The month’s top new products.

TRANSPARENT V-|
PROTECTION IN AUDIO
POWER AMPLIFIERS

The desirability or lack thereof, of
over-voltage and over-current
protection for power semiconductors in
audio power amplifiers remains a point
of contention in the field.

LETTERS

® Conspiracy theory

® M.G. Scroggie

© 500 Mhz front end

©® More PBCs

® EW improvements

@ Electronics as an occupation
o Electrocution

® Lightning

WEB DIRECTIONS

Useful web addresses for electronics
engineers.
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Surplus always
wanted for cash!

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
GIANT 10”7 SEGMENT DISPLAYSY IC’'s -TRANSISTORS - DIODES 19" RACK CABINETS

A bulk ?umhase enables us to bring to you these OBSOLET HORT SUPPLY -B RS Europe’s Largest Stocks of
Sl The T e e R et 10,000, 000 items EX STOCK S S quality rack cabinets,
abityatbrgdmauerwesahostdapp&» For MAJOR SAVINGS QS, enclosures and accessories.

score boards, digital clocks, coun- gl f Kk
COMPUTER MONITOR SPECIALS QEEnBOgRacke Womictoc

tars event timers etc. As the units are a simple
electromechanical
Legacy products

device and operate from 12 V DC,

This month’s special

:design. For an excellent DIY practical article, see the May issue of ngh spec genUIne multysync 33/42/47 U - ngh Quallty
‘Everyday & Practical Electronics’ magazine. ideal School / College con- CGA, EGA, VGA, SVGA A” steel RaCk Cabinets
struction project Supphied in good RFE condbion, complete with data sheet.  Mitsubishi FA3415ETKL 14 SVGA Multisync colour monitor with fine

Less than 30% 0n|y £29 95(3) or 4 /] £99.00(0) 0.28 dot pich tube and resoluton of 1024 x 768. A vat-  Made by Eurocraft Enclosures Lid to the highest pos-

7 ety of nputs allows connecton to a host of computers  sible spec, rack features all steel construction with
including IBM PC's in CGA, EGA, VGA & SVGA removable side, front and back doors. Front and //'\
modes, BBC, COMMODORE (inciuding Amiga 1200), back doors are hinged for easy access and all & Jy
ARCHIMEDES and APPLE. Many features: Etched |ockable with five secure 5 lever barrel locks. S /
facepiate, text switching and LOW RADIATION MPR  The front door is constructed of double walled

of makers price ! Order PH26

THE AMAZING TELEBOX

SDGCWWUO" Fully guaranteed, in EXCELLENT litle steel with a ‘designer style’ smoked acrylic front

TV SOUND & used condition. Tilt & Swivel Base £4.75 panel to enable status indicators to be seen
VIDEO TUNER VGA cable for IBM PC Included. () Iv £129 Orderas  through the panel, yet remain unobtrusive. §

CABLE COMPATIBLE * n y (E) CG73 Internally the rack features fully slotted rein-

' i ke the heavi-
Extemal cables for other types of computers available - CALL forced verlncal fixing members to ta
Converts your colour monitor into a QUALITY COLOUR TV n - = ::; iz; I12xi r:acskt rz:zsul(g;r;:anst.atr;ﬁat;g)n;?;abrl:
The TELEBOX s an atractve fully cased mains powered unt comaning ot | G@neric LOW COST SVGA Monitors 9 i

fully I A mains
electroncs ready o phug o a hast of video monfors or AV equipment which We choose the make, which includes Compag, B en oo Mamal mited > D e

are fitted with a composite video or SCART input. The compostte video om% Mitsubushi, IBM, etc. Supplied ready to run with all rear, provides 8 x IEC 3 pin Euro sockets and 1 x 8
mﬁﬁgsﬁgf{oﬂ@m;mnm&mm?& cables, Standard RT8 90 day guarantee. 13 amp 3 pin switched utility socket. Overall ventila-
tion is provided by fully louvered back door and double skinned top
BOX MB.) Push bution controls on the front panel allow recepton of 8 fuly 14 iS5 17 seclionpwith top and side louvres. The top panel may be removed
tuneable off ar” UHF colour television chamnets. TELEBOX MB covers virt- £59.00 £69.00 £79.00 for fitting of integral fans to the sub plate etc. Other features
wmmmz:‘?dggznﬁmg "c:n’:)mstgyis Q * o include: fitted castors and floor levelers, prepunched utility panet at
i d lied i llent,
tems & PIP (picture In picture) setups. For complete compatbity - even order TD84 order TG21 order TJ66 lower rear for cable / connector access etc. Supplied in excellent,

— - T slightly used condition with keys. Colour Royal blue some grey
B o e coapofand low levet F Supplied in good used condition. Shipping code (D) | avaiiable - CALL - Can be supphed in many other configurations

audio output are prowded as standard. Brand new - fully guaranteed
VIDEO MONITORS 33U 42U 47U
PHILIPS HCS35 (same style as CM8833) attractively styled 14 | Order as BC44 | Order as DT20 | Order as RV36

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with integral speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95 3 5 s -
For overseas PAL versions state 5.5 or 6 mHz sound spectfication.  colour monitor wit b_o_éhc 231_3 andk s‘tam'ijard COmDO;“E 15.535 5’:“16’1"‘6"’2' Sﬂ’f;eg;;‘g': i’::\e’;;: gﬂ’:eg;g%"i 5’:‘26'2"2"’3' Sﬂ’:egj“s'%"i
“For cable / hyperband signal reception Telebox MB should be con-  Khz video inputs via socket and separate phono jacks 5 = S

o n s Integral audio power amp and speaker for all audio visual uses |603 W. (64 H x 25 |603 W. (79.5 H x 25 {603 W. (88 H x 25

Will connect direct to Amiga and Atari BBC computers. Ideat for all |O x 23 ) Dx23 W) DO x23 )

video monitoring / security applications with direct connection | Only Only Only

nected to a cable type service. Shipping on all Telebox s, code (B)
to most colour cameras. High quality with many features such as
front concealed flap controls, VCR correction button etc. Good £245 £345 £41 0
60 x 52 mm enable full tuning control via a simple 3 wire link to used condition - fully tested - guaranteed On|y £99.00 — -
an IBM pc type computer. Supplied complete with sim glo working Dimensions: W14" x H12 " x 15 (D) Call for 5h|pp|ng quotation
program and documentation. Requires +12V & + 5V DC to operate. PHILIPS HCS31 Ultra compact 9 colour video monitor with stan. b
BRAND NEW . Order as MY00.  Only £39.95 code (B) dard composite 15.625 Khz video input via SCART socket. Ideal COL OUR CCD CAMERAS

See www.d/stel.co.uk/data_my00.htm for p/cfure +full details  for aill monitoring / secunty applications. High quality, ex-equipment
futly tested & guaranteed (possible minor screen bums). In attrac- BraoabEdly 2 mirackesot.modern technolog
ea-

HARD DISK DRIVES 2fi 14" tive square black plastic case measuring W10" x H10" x 13" D alr spadel-Blyiog powes UA ST EIaIHe

240 V AC mains powered |
2 " TOSHIBA MK1002MAV 1.1Gb laptop(12.5 mm H) New £59.95 B2 only £79.00 (D) turing a fully cased COLOUR CCO camera at a

2 * TOSHIBA MK4313MAT 4.3Gb laptop 8.2 mm H) New £105.00 give away price ! Unit features full autolight sensing for
2 " TOSHIBA MKB409MAV 6.1Gb faptop (12.7 mm H] New £98.00 INDUSTRIAL COMPUTERS i
2 [ TOSHIBA MK1814GAV 18 Gb laptop (12 mm H) New £149.95 o shoebox sized industriat 40 Mhz 386 PC system measuring

use In low light & high light
applications. A 10 mm fixed focus
2" to 3" conversion kit for Pc's, complete with connectors  £15.95 (mm) 266 w X 88 h X 272 d. Ideal for dedicated controt appli- ‘::-.dae rir;golfu':g: l;ems ce'gggll:gtt golg:s
37 COMPAQ 313706-B21 (IBM) 9 gb ULT/SCSI3  New £199.00 /s nynning DOS, Linux or even Windows | Steel case con- rangeMTHEYeoTPos ltelwleo U UTW
R e o 5 el £59.95 tains 8510 265 V AC'50/ 60 hz 70 Watt PSU, a 3 slot ISA passive Conhec t-any Carpoiie ronkor & TV
g “ CONNER CP3024 20 mb IDE I/F for equiv.) FE £59.gg backplane and a Rocky 318 (PC104) standard, single board com- (via SCART socket) and most video
R el Lo T S £69.00  puter with 8 MByte NON VOLATILE solid state "Disk On Chip’ e oo L (et vreg
3 QUANTUM 405 Prodrive 42mb SCS| IIF New RFE  £49.00 RaNinick  System comprises: Rocky 318 (PG 104) SBC 1SA card e el & kit wriics.
5" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE £49.95  \ith 40MHz ALI 3865X CPU, 72 pin SIMM slot with 16 Mbyte o BT (e e e A
G - QROTETS o1 400 Hi LR R s too9s  SIMM, AMI BIOS, balter) dacked up real time clock 2x9pin D Overall dimensions 66 mm wide x 117 deep x 43 high. Supplied
57CDC 94205-51 40mb HH MFM UF RFE tested 95 16550 serial ports. EPP/ECP printer port, mini DIN keyboard con-
57 HP 97548 850 Mb SCSI RFE tested nector, floppy port, IDE port for hard dnves up to 528 MByte
5"HP C3010 2 Gbyte SCSI differantial RFE tested d capacity, walchdog timer and PC/104 bus socket. The 8 MByte

BRAND NEW & fully guaranteed with user data, 100's of applica-
tions including Secunty, Home Video, Web TV, Web Cams etc, etc.

87 NEC D2246 85 Mb SMO interface. New 00 5oiid state 'disk on a chip’ has its own BIOS, and can be fdisked, OrderasLK33  ONLY £79.00 or 2 for £149.00 s

- 5 5 )
8" FUJITSU M2322K 160Mb SMO I/F RFE tested 00 formatted & booted. Supplied BRAND NEW fully tested and guar- d

8" FUJITSU M2392K 2 Gb SMD |/F RFE tested J
Many other oppy & H drives, IDE, SCS. ESDI efc trom stock a"‘e%g o (')‘;"ada"'l’lgg; é?f’s'“.ifcd RBONELSIeROderasiREs0 SOFTWARE SPECIALS
see website for full stock list. Shipping on all drives Is code (C) ?p ob: ¢ Only £99.00 (D) NT4 WorkStation, complete with service pack 3

TEST EQUIPMENT & SPECIAL INTEREST ITEMS Rl and licence - OEM packaged. = ONLY £89.00 g Bl

ENCARTA 95 - COROM, Not the latest - but at this price !
MITSUBUSHI FA3J445ETKL 14 Ind. spec SVGA monitors £245  HP6030A 0-200V OC @ 17 Amps bench power supply £1950 DOS 5.0 on 3 " disks with concise books c/iw QBasic £14.95
FARNELL 0-60V OC @ 50 Nné; bench Power Supplies £995 Intel SBC 486/125C08 \'Enhanced Multibus (MSA) New £1150 Windows for Workgroups 3.11+ Dos 6.22 on 3.5" disks  £55.00

State of the art PAL (UK spec) UHF TV tuner module

with composite 1V pp video & NICAM hi fi stereo sound

outputs. Micro electronics all on one small PCB onl{ 73 x
[

FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy £1850 Nikon HFX-11 (Ephiphot) exposure control unit £1450 Windows 95 COROM Only - No Licence - £19.95
KINGSHILL CZ403/1 0-50V @ DC 200 Amps - NEW £g950 PHILIPS Cm%sgﬂ pBro v sa:ggal generator SHENES £1250 Wordperfect 6 for DOS supplied on 3 " disks with manual £24.95
1kW to 400 kW - 400 Hz 3 phase power sources - ex stock £POA Motorola us Boards omponents List. / CALL £POA B0 :

1BM 8230 Type 1, Token nng base unit driver £760  Trio 0-18 vdc Inear, melered 30 amp berich PSU. New €550 Shigping oRABES-CFSERIGEC (5 ootas
Wayne Kerr RA200 Audio frequency response analyser £2500 ujitsu M3041R 600 LPM high speed band printer £1950

INFODEC 1U, 24 port, R445 netwgnyk patchpaneis. #TH93 £49  Fujitsu M3041D 600 LPM printer with network interface £1250 SOLID s TA TE LASERS

3COM 16670 12 Port Ethemet hub - RJ45 connectors #LD97 £69 Siemens K4400 64Kb to 140Mb demux analyser £2950 Vvisible red, 670nm laser diode assembly, Unit runs from 5 V DC at
3COM 16671 24 Port Ethemet hub - RJ45 connectors £8 Perkin Elmer 2998 Infrared spectrophotometer £500 approx 50 mA. Originally made for continuous use in industrial bar-
3COM 16700 8 Port Ethemet hub - RJ45 connectors NEW Perkin Elmer 597 Infrared spectrophotometer £3500 code scanners, the laser is mounted in a removable solid aluminium
IBM 53F5501 Token Ring ICS 20 port lobe modules VG Electronics 1035 TELETEXT Decoding Mar\?in Meter  £3250 block, which functions as a heatsink and ngid optical mount. Dims of
IBM MAU Token nng distribution panel 8228-23-5050N LightBand 60 output high spec 2u rack mount Video VDA's £495 block are 50 w x 50 d x 15 h mm. Integral features include over tem-
AIM 501 Low distortion Oscillator 94z to 330Khz, IEEE 1/0 £550  Sekonic SD 150H 18 channel digital Hybnd chart recorder £1995 perature shutdown, current control, laser OK ouput, and gated TTL
ALLGON 8360.11805-1880 MHz hybrid power combiners B&K 2633 Microphone pre amp £300 ON/OFF. Many uses for experimental optics, comms & lightshows
Trend DSA 274 Data Analyser with G703(2M) 64 i/o Taylor Hobson Tallysurf amplifier / recorder £750 etc. Supplied complete with data sheet.

Marconi 6310 Programmable 2 to 22 GHz sweep generator ADC $S200 Carbon dioxide gas detector / monitor £1450 Order as TD91 ONLY £24.95 (4
Marconi 2022C 10KHz-1GHz RF signal generator £ BBC AM20/3 PPM Meter (Emest Tumer) + drive electronics  £75 .

HP1650B Logic Anatyser ANRITSU 9654A Optical DC-2.5G/b waveforrn monitor £5650

HP3781A Pattem generator & HP3782A Error Detector ANRITSU ML93A optical power meter £990 DC PO WER SUPPLIES
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts ANRITSU Fibre optic characteristic test set £POA

HP6264 Rack mount vanable 0-20V @ 20A metered PSU R&S FTDZ Dual sound unit geso Virtually every type of power supply you

HP54121A DC to 22 GHz four channel test set R&S SBUF-E1 Vision modulator €775 can imagine.Over 10,000 Power Supplies
HP8130A opt 020 300 MHz pulse generator, GPIB etc WILTRON 66308 12.4 / 20GHz RF sweep generator £5750 Ex Stock - Call or see our web site.

HP A1, AFOTB pesnTl;PGLehugh speed drum pllotters - from ;EK 2445 150 MHz 4 tra&e oscilloscope £1250

HP DRAFTMASTER 1 8 pen high speed plotter K 2465 300 Mhz 300 MHz oscilloscope rack mount £1955
EG+G Brookdeal 95035C Precision lock in amp TEK TDS380 400Mhz digital realtime + disk drive, FFT etc  £2900 RELA Ys 200' 000 FROM s TOCK
Keithley 590 CV capacitor / voltage analyser TEK TDS524A 500Mhz digital realtime + colour display etc  £5100 Save ££££'s by choosing your next relay from our Massive Stocks
Racal ICR40 dual 40 channel voice recorder system HP3585A Opt 907 20Hz to 40 Mhz spectrum analyser £3950 covering types such as gﬂmary, Octal, Cradle, Hermetically Sealed,
Fiskers 45KVA 3 ph On Line UPS - New battenes £4500 PHILIPS PW1730/10 60KV XRAY generator & accessones £POA Continental, Contactors, Time Delay, Reed, Mercury Wetted, Solid
Emerson AP130 2.5KVA industrial spec.UPS £1499 VARIACS - Large range from stock « call or see our website State, Printed Circuit Mounting etc. , CALL or see our web site
Mann Tally MT645 High speed line printer £2200 CLAUDE LYONS 12A 240V single phase auto. volt. regs £325 www.dlstel.co.uk for more information. Many obsolete types from
Intel SBC 486/133SE Multibus 486 system. 8Mb Ram £945 CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900 stock. Save ££££€'s

ALL MAIL TO
Dept W, 29 / 35 Osborne Rd
Thornton Heath
Surrey CR7 8PD, UK
Open Mon - Fri 9.00 - 5:30

18 Million It%ms On Line Now ! ALL ﬁ ENQUIRIES
Secure Ordering, Pictures, Information
visen www . distel.co.uk 0208 653 3333

Secure Site

email = admin@distel.co.uk FAX 0208 653 8888
AlprmforUKManlmdUKo.;stm\ersadd175%VAT!oTOTALomeram0tanmmomer£10 BmaFueammm from Govemment. School
Universies and Local Authoribes - minsmum account order £100. Cheques over £100 are subject to 7 days dearance. W(AH:}SO (B)=£6.50, (Cy=£ 1t
(D)=£15.00, (E)=£1800(F)=CALLAlowappmx3daysfasrw\g faster CALL. Algoodssuppiedm tandard Conditons of Sale be viewed at our websde ar
unless stat led guaranteed for 90 days. All guarantees on a retum to base basis. Al nghts reserved dlangep'w/speaﬁm&x\s pnor nobice. Orders subject to stoc
Discounts for volume. Top CASH pnices paid for suplus goods. All trademarks, tradenames elc acknowiedged ' Display Electronics 2002. E & OE.
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CONSULTANT °

jon Hickme Reader enthusiam
hat an enlightening month! I have
never worked for a magazine

before who's readers feel so passionately

about it.

My mailbox was jolly full this month,
as you can see from the extended letters
pages. It was not all good, as some of
you were quite critical about EW - but |
certainly do not mind that. And nor do |
mind publishing them. My job here is to
produce a magazine that you want to
read, and as I said last month, all
comments are welcome.

I am trying to broaden the horizons of
EW and I for one, would to see more in
the way of computer articles, perhaps
setting up small networks and even
software reviews. Whilst I have plenty of
traditional EW articles to hand — some of
this ‘new’ stuff is a bit more rare. So, if
any of you feel up to the challenge - let
me know.

I am also considering running some
‘new technology’ items, which would
take the form of insights into the
enabling technologies of new products
and services. Some ideas of mine would
encompass digital imaging, video and
audio compression, Bluetooth and
wireless LANs. Again any suggestions
gratefully received.

One reader suggested a free ‘readers
ads’ page, where you could ask other
readers’ help in finding rare electronic
items or old articles. Feedback please.

This month sees a mixed bag of articles
from the second part (of six) of Cyril
Bateman’s excellent ideas on distortion
caused by capacitors, the final part of
David Rudd’s spectrum pricing article
and part one of a DIY motion feedback
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Cyril Bateman’s excellent ideas on distortion.

loudspeaker project from Jeff Macaulay.
Also on the subject of audio (a subject
dear to your hearts, I know) comes part |
of an article on V-I protection in audio
amplifiers by Michael Kiwanuka. For the
RF aficionados, Marc Isherwood tackles
interference problems on 433.92MHz.
And of course we have the usual mixed
bag of circuit ideas, industry news and
new products.
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£1 BARGAIN PACKS
Selected items

PIEZO ELECTRIC SOUNDER, also operates effi-
ciently as a microphone. Approximately 30mm
diameter, easily mountable, 2 for £1. Order
Ref: 1084.

LIQUID CRYSTAL DISPLAY on p.c.b. with i.c.s
etc. to drive it to give 2 rows of 8 figures or letters
with data. Order Ref: 1085.

30A PANEL MOUNTING TOGGLE SWITCH.
Double-pole. Order Ref: 166.

SUB MIN TOGGLE SWITCHES. Pack of 3. Order
Ref: 214.

HIGH POWER 3in. SPEAKER (11W 8ohm). Order
Ref: 246.

MEDIUM WAVE PERMEABILITY TUNER.
IYs almost a complete radio with circuit. Order
Ret: 247.

HEATING ELEMENT, mains voltage 100W, brass
encased. Order Ref: 8,

MAINS MOTOR with gearbox giving 1 rev per 24
hours. Order Ref: 89.

ROUND POINTER KNOBS for flatted %in. spin-
dles. Pack of 10. Order Ref. 295.

REVERSING SWITCH. 20A double-pole or 40A
single pole, Order Ref: 343.

LUMINOUS PUSH-ON PUSH-OFF SWITCHES.
Pack of 3. Order Ref. 373.

SLIDE SWITCHES. Single pote changeover. Pack
of 10. Order Ref: 1053.

PAXOLIN PANEL. Approximately 12in. x 12in.
Order Ref: 1033.

CLOCKWORK MOTOR. Suitable for up to 6
hours. Order Ref: 1038.

TRANSISTOR DRIVER TRANSFORMER.
Maker's ref. no. LT44, impedance ratio 20k ohm to
1k ohm; centre tapped, 50p. Order Ref: 1/23R4.
HIGH CURRENT RELAY, 12V d.c. or 24V ac.,
operates changeover cocntacts. Order Ref: 1026.
3-CONTACT MICROSWITCHES, operated with
slightest touch, pack ot 2. Order Ref: 861.

HIVAC NUMICATOR TUBE, Hivac ref XN3. Order
Ref: 865 or XN11 Order Ref: 866.

2IN. ROUND LOUDSPEAKERS. 502 coil. Pack of
2. Order Ref: 908.

SK POT, standard size with DP switch, good
length %in. spindie, pack of 2. Order Ref: 11R24.
13A PLUG, fully legal with insulated legs, pack of
3. Order Ref: GR19.

OPTO-SWITCH on p.c.b., size 2in. x 1in., pack of
2. Order Ref; GR21.

COMPONENT MOUNTING PANEL, heavy pax-
olin 10in. x 2in., 32 pairs of brass piliars for solder-
ing binding components. Order Ref: 7RC26.
HIGH AMP THYRISTOR, normal 2 contacts from
top, heavy threaded fixing underneath, think
amperage to be at least 25A, pack of 2. Order
Ref: 7FC43.

BRIDGE RECTIFIER, ideal for 12V to 24V charger
at 5A, pack of 2. Order Ref: 1070.

TEST PRODS FOR MULTIMETER with 4mm
sockets. Good length flexible lead. Order Ref: D86.
LUMINOUS ROCKER SWITCH, approximately
30mm square, pack of 2. Order Retf: D64.

MES LAMPHOLDERS slide on to %in. tag, pack
of 10. Order Ref: 1054.

HALL EFFECT DEVICES, mounted on small
heatsink, pack of 2, Order Ref: 1022.

12V POLARISED RELAY, 2 changeover contacts.
Order Ref: 1032.

PROJECT CASE, 95mm x 66mm x 23mm with
removable fid held by 4 screws, pack of 2. Order
Ref: 876.

LARGE MICROSWITCHES, 20mm x 6mm x
10mm, changeover contacts, pack of 2. Order
Ref: 826.

COPPER CLAD PANELS, size 7in. x 4in., pack of
2. Order Ref; 973,

100M COIL OF CONNECTING WIRE. Order
Ref: 685.

WHITE PROJECT BOX, 78mm x 115mm x 35mm.
Order Ref: 106.

LEVER-OPERATED MICROSWITCHES, ex-
equipment, batch tested, any faulty would be
replaced, pack of 10, Order Ret. 755.

MAINS TRANSFORMER, 12V-0V-12V, 6W. Order
Ref: 811.

QUARTZ LINEAR HEATING TUBES, 306W but
110V so would have to be joined in series, pack
of 2. Order Ret. 907.

REELS INSULATION TAPE, pack of 5, several
colours. Order Ref: 911.

LIGHTWEIGHT STEREO HEADPHONES. Order
Ref: 989.

THERMOSTAT for ovens with %in. spindle to take
control knob. Order Ref: 857.

MINI STEREO 1W AMP. Order Ref. 870.

SELLING WELL BUT STILL AVAILABLE
IT1S A DIGITAL MUL- =
TITESTER, complete
with backrest to stand
it and hands-free test
prod holder. This tester
measures d.c. voits up
to 1,000 and a.c. volts
up to 750; d.c. current
up to 10A and resist-
ance up to 2 megs.
Also tests transistors
and diodes and has an
internal buzzer tor con-
tinufty tests. Comes complete with test prods, battery and
instructions. Price £6.99. Order Ref: 7P29.

INSULATION TESTER WITH MULTIMETER. Internally gen-
erates voltages which enable you to read insulation directly in
megohms. The multimeter has four ranges: AC/DC volts, 3
ranges DC milliamps, 3 ranges resistance and 5 amp range.
These instruments are ex-British Telecom but in very goed
condition, tested and guaranteed OK, probably cost at least
£50 each, yours for only £7.50 with leads, carrying case £2
extra. Order Ref: 7.5P4.

REPAIRABLE METERS. We have some of the above
testers but siightly faulty, not working on all ranges, shouid
be repairable, we supply diagram, £3. Order Ref: 3P176.
PHILIPS 9in. MONITOR. Not cased, but it is in a frame for
rack mounting, It is high resoiution and was made to work
with the IBM 'One per disk’ computer. price £15. Order
Ref: 15P1.

METAL CASE FOR 9in. MONITOR. Supplied as a flat
pack, price £12. Order Ref: 12P3.

ANOTHER PROJECT CASE. Should be very suitable for a
non-recognisable bug or similar hand-held device. It is
150mm long, 36mm wide and 15mm thick. Originally these
were TV remote controls, price 2 for £1. Order Ref: 1068.
A MUCH LARGER PROJECT BOX. Size 216mm x
130mm x 85mm with Ild and 4 screws. This is an ABS box
which normally retails at around £6. All brand new, price
£2.50. Order Ref: 2.5P28.

BTTELEPHONE EXTENSION WIRE. This is proper heavy
duty cable for running around the skirting beard when you
want 10 make a permanent extension. Four cores properly
colour coded, 25m length only £1. Order Ref: 1067.
HEAVY DUTY POT. Rated at 25W, this Is 20 ohm resist-
ance so 1t could be just right for speed controlling a d.c.
motor or device or to contraol the output of a high current.
Price £1. Order Ref: 1/33L1.

1mA PANEL METER. Approximately 80mm x 55mm, front
engraved 0-100, Price £1.50 each. Order Ret: 1/16R2.
VERY THIN DRILLS. 12 assorted sizes vary between
0-6mm and 1-8mm. Price £1. Order Ref: 128.

EVEN THINNER DRILLS. 12 that vary between 0-1mm
and 0-5mm. Price £1. Order Ref:129.

D.C. MOTOR WITH GEARBOX. Size 60mm long, 30mm
diameter. Very powerful, operates off any voitage between
6V and 24V D.C Speed at 6V Is 200 rpm, spaed controller
available. Special pnce £3 each. Orger Ref: 3P108.
FLASHING BEACON. ideal for putting on a van, a tractor
or any vehicle that should always be seen. Uses a Xenon
tube and has an amber coloured dome. Separate fixing
base is included so unit can be put away if desirabie. Price
€5, Order Ref: 5P267.

MOST USEFUL POWER SUPPLY. Rated at 9V 1A, this
plugs into a 13A sockel, is really nicely boxed. £2. Order
Ref: 2P733.

MOTOR SPEED CONTROLLER. These are suitabie for
D.C. motors for voitages up to 12V and any power up to
1/6h.p. They reduce the speed by intermittent full voltage
pulses so there shouki be no loss of power. In kit form
these are £12. Order Ref: 12P34. Or made up and tested,
£20. Order Ref: 20P39.

BALANCE ASSEMBLY KITS. Japanese made, when
assembled ideal for chemical experiments, complete with
tweezers and 6 weights 0-5 to 5 grams. Price £2. Order
Ret: 2P44.

CYCLE LAMP BARGAIN, You can have 100 6V 0-2A
MES bulbs for just £2.50 or 1,000 for £20. They are beau-
tifully made, slightly larger than the standard 6-3V pilot
bulb so they woukd be ideal for making displays for night
lights and simiiar applications.

SOLDERING IRON, super mains powered with long-lite
ceramic element, heavy duty 40W for the extra special job,
complete with plated wire stand and 245mm lead, £3.
Qrder Ref: 3P221.

HIGH AMP THYRISTOR. Normal two contacts from the top
and heavy threaded fixing underneath. We don't know the
amperage of this but think it to be at least 25A. Price 50p
each. Order Ref: 1/7RC43.

THREE LEVEL PRESSURE SWITCH. All 3 are low pres-
sures and the switch could be blow-operated. With a sult-
able tubing these switches could control the level of liquid,
etc., price £1, Order Ref: 67.

BREAKDOWN UNIT, Order Ref: BM41001. This is proba-
bly the most valuable breakdown unit that you have ever
peen offered. It contains the items specified below, just 2 of
which are currently selling at £3.50 each. Other contents
are:

Computer grade electrolytics, 330nF 250V DC, you get 4 of
these. 4,700iF at 50V DC, you get 2 of these. 1,000iF at
16V DC, you get one of these, and 16A 250V double rock-
er switch, 115V to 250V selector switch. You also get a
standard fiat pin instrument socket, a 250V 5A bridge rec-
tifier, 2 x 25A bndge rectifiers mounted on an aluminium
heatsink but very easy to remove.

2 NPN power transistors ref. BUV47, currently listed by
Maplins at £3.50 each, a power thyristor, Mullard ref.
BTWES or equivalent, listed at £3.

All the above pants are very easy to remove. 100s of other
parts not s0 easy 10 remove, all this is yours for £5. Order
Ret: 1/11R8.

RELAYS

We have thousands of
relays of various sorts in
stock, so if you need any-
thing special give us a ring.
A few new ones that have
just arrived are special in
that they are plug-in and
come complete with a spe-
clal base which enables you
to check voltages of con-
nections of it without having
to go undermeath. We have 6 different types with varying
coil voltages and contact arrangemenits.

Coil Voltage Contacts Price  Order Ref.
12V DC 4-pole changeover  £2.00 FR10
24V DC 2-pole changeover  £1.50 FR12
24v DC 4-pole changeover  £2.00 FR13
240V AC 1-pole changeover  £1.50 FR14
240V AC 4-pole changeover  £2.00 FR15

Prices include base
MINI POWER RELAYS
For p.c.b. mounting, size 28mm x 25mm x 12mm, alt have
16A changeover contacts
for up to 250V, Four versians
avaiable, they all look the
same but have different
coils:

6V Qrder Ref: FR17
12V Order Ref: FR18
24V Orgder Ref: FR19
48V Order Ref: FR20
Price £1 each less 10% if
ordered in quantities of 10,
same or mixed values.
4 CIRCUIT 12V RELAY. Quite small, clear plastic enclosed
and with plug-in tags, £1. Order Ref: 205N.
NOT MUCH BIGGER THAN AN OXO CUBE. Another
relay just arrived Is extra smali with a 12V coil and 6A
changeover contacts. It is sealed so it can be mounted in
any position or on anc.b. Price 75p each, 10 for £6 or 100
for £50. Order Ret: FR16.
BIG POWER RELAY. These are open type fixed by
screws into the threaded base. Made by Omron, their
ret: MM4. These have 4 sets of 25A changeover con-
tacts. The coll is operated by 50V AC or 24V DC, price
£6. Qrder Ref: 6P.
SIMILAR RELAY but smaller and with onl
25A changeover contacts. Coil voltage 24
AC, £4. Order Ref: 4P.
BIG POWER LATCHING RELAY. Again by Omron, their
ref. MM2K. This looks iike a double relay, one on top of the
other. The bottom one has double-pole 20A changeover
contacts. The top one has no contacts but when energised
it will lock the lower relay either on or off depending on how
it is set. Price £6. Order Ref: 6P.
RECHARGEABLE NICAD BATTERIES. AA size, 25p
each, which is a real bargain considering many firms
charge as much as £2 each, These are in packs of 10,
coupled together with an output lead so are a 12V unit
but easily divideable into 2 x 8V or 10 x 1-2V. £2.50 per
pack, 10 packs for £25 including carriage. Order Ref:
2.5P34.

Pt

2 sets of
DC, sov

BUY ONE GET ONE FREE
ULTRASONIC MOVEMENT DETECTOR. Nicely
cased, free standing, has internai alarm which can be
silenced. Also has connections for external speaker or
hight. Price £10. Order Ref: 10P154.

CASED POWER SUPPLIES which, with a few small
extra components and a bit of modifying, would give
12V at 10A. Originally £9.50 each, now 2 for £9.50.
Order Ref: 9.5P4.

3-OCTAVE KEYBOARDS with piano size keys, brand
new, previous price £9.50, now 2 for the price of one.
Order Ret: 9.5P5.

1-5V-6V. MOTOR  WITH
GEARBOX. Motor is mounted
on the gearbox which has
interchangeable gears giving a
range of speeds and motor
torques. Comes with full
instructions for changing gears
and calculating speeds, £7.
QOrder Ref: 7P26.

MINt BLOWER HEATER.
1kW, ideal for under desk or airing cupboard, etc., needs
only a simpe mounting frame, price £5. Order Ref: 5P23.
T IS VERY POWERFUL. In fact it is almost %h.p. and can
be driven by a 12V battery, so one on each wheel would
drive a go-kart and fts passenger. Made by the famous
Smiths company, this motor should give a good, long, trou-
ble-free service. Offered at £12 each or if you order a pair,
then you can have the pair for £20. Order Ref: 12P41.

J & N FACTORS

Pilgrim Works (Dept. WW)
Stairbridge Lane, Boiney

Sussex RH17 5PA
Telephone: 01444 881965
E-mail: jnfactors@aol.com
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Blue laser fits 1Gbyte into 3cm disc

Philips has demonstrated a 1Gbyte
fully functional 3cm optical disc
drive, claiming it to be the worlds
first.

Behind the development is the
technology which will be used in
Blu-ray optical discs, the generation
to follow DVDs.

A blue laser is the key to storing so
much data on a small disc and an all-
plastic objective lens has cut the
thickness of the 56x34mm drive to
7.5mm.

The lens makes a difference
because it is mounted above the disc
and has to have a certain
diameter/thickness ratio.

Thinning it means reducing the
diameter from the normal 3.5mm to a
hard-to-handle 1.3mm. Although
Philips has made both glass and
plastic lenses, plastic allows
extensions to be moulded onto the
lens, which are later removed, for
production handling.

Electronics are currently in a
separate box, but the company sees
no problems in fitting them in with
the optics and mechanics.

The drive, which has a fully-
removable disc, will allow Philips to
try out future PDA and personal
music player concepts, said the
company.

Laser cuts inches of steel

IPG Laser from Germany has built
an infra-red fibre laser that has a
2kW single mode, continuous wave
output.

Diode-pumped fibre lasers such as
this are gaining popularity in
applications such as welding and
cutting. They do not need any water
cooling and the quality of the beam
is far better than competing devices
such as CO, or Nd:Yag lasers.

This 2k W version could easily be
used to cut through several inches of
steel or weld steel, copper and
aluminium. In areas such as
automotive, the beam can be
delivered by up to 20m of single
mode optical fibre.

IPG’s design is an example of a
standard diode-pumped fibre laser.
made from a double clad fibre, with
an ytterbium-doped core, said the
firm's Dr Sergei Popov. The inner
cladding is used to contain the pump

light which is launched into the fibre
from multiple diodes, each providing
a portion of the input power.

The output is at around 1085nm.
With a beam size of 50um, the laser
has a power density of around
100MW/cm?. The lifetime of the
diode pumps is claimed to be over

iy

100,000 hours, another advantage
over other solid state lasers.

The entire system fits in a box
measuring 1.1x1.2x0.6m. Higher
power versions with outputs of 5 and
10kW are planned before the end of
the year.

Superconductors yield another secret

Researchers at Ohio State University have
nailed an answer to one of the remaining
high-temperature superconductor (HTS)

questions.

The mystery is associated with cuprate-type

HTSs.

Scientists, according to professor Thomas
Lemberger at Ohio, are still arguing whether

cuprates exhibit d-wave or s-wave
superconductivity.

S-wave is more desirable because this gives
better properties at high temperatures.

Unfortunately, most HTS cuprate compounds
appear to exhibit d-wave behaviour.

The Ohio team has shown ceramic cuprates
switch between s and d-wave under certain
circumstances and by doping certain cuprates
with enough cerium s-wave superconduction
can be promoted.

“It seems that the mechanisms for both
kinds of behaviour are always present in these
materials,” Lemberger said. “So if you do
something to suppress one, a cuprate will
automatically switch to the other.”
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UK firm ousts copper with
superconductors

A superconductor company has been
set up in Cambridge to exploit
magnesium diboride, the material
unexpectedly found to have
superconducting properties by
Japanese scientists in 1999.

Called Diboride Conductors, the
company already has £10,000 from
the Cambridge Virtual Incubator
Fund. “In mid-Autumn we plan on
going for £300,000, which will be a
mixture of angel and VC [venture
capital],” said the companys founder
and managing director Dr Philip
Sargent.

According to Sargent, the big
interest in MgB, conductors is their
low cost, cheaper than copper. He
puts high-temperature
superconductors (HTSs) at an
expensive $3,000/kA.m, non-
superconducting copper at $15/kA.m,

Europe invests in nanotech

As part of its funding
programme, the European
Union is planning to invest
€700m in nanotechnology in
the coming four years.

“The challenge is so big that
it has to be faced by solid
public-private partnerships,”
said EU Research
Commissioner Philippe
Busquin.

“With private sector
contributions this amount
should rise to €1bn,” he said.

Typical projects that could
benefit include those in energy
storage, processors and display
technologies, bio-analysis and
drug delivery, robotics and
prosthetics.

Funding would cover projects
such as COUNT, run by six
European metrology institutes,
including NPL in the UK. It is
creating a single electron
current source and current
meter. The equipment pictured
allows the circuits to work at
temperatures below 50mK.

However, the EU's
investment is still far short of
the US funding for nanotech.
“The US government is
pouring 600 to 700 million
dollars per year into this
sector,” Busquin said.

followed by MgB, at an estimated
$5/kA.m.

Sargent is a material scientist with a
background in running companies.
Diboride Conductors already has two
patents on MgB, preparation for
superconducting wires, with more on
the way.

Although magnesium diboride is a
true superconductor, having no
resistance at all below its operating
temperature, it is not a metal, but a
black powder.

MgB,; wires are prepared like
HTSs, by filling a metal tube with
superconductor powder, then drawing
it into a wire.

“You pull it down [in diameter] at
room temperature,” said Sargent.
"The powder gets [crushed] finer and
finer."

Unlike HTS, which need a silver
tube, MgB, can be drawn inside
cheaper iron or copper.

MgB, superconducts around 20°K,
too low for liquid nitrogen but “you
can buy cryo-coolers that get to this
temperature in one stage”, said
Sargent. A motor, for instance, could
be cooled using gaseous helium.

Using post-drawing heat-treatment,

MgB, wires able to carry
7)(]0§A/cm2 have been made, said
Sargent, compared with 103°A/cm? for
copper in room-temperature motors.

A drawback of MgB; is its poor
performance in strong magnetic
fields, but this is changing. “It has a
pretty ropey resistance to high fields
in wires made now. You could use it
at 2T in an ordinary motor and could
get up to 10T in some years," said
Sargent. “Typical working conditions
are 25K and 1T, so it can be used in
transformers, motors and generators,
but not in most MRI scanners.”

Some small MRI scanners use
weaker conventional copper-iron
electromagnets and Sargent thinks
MgB, will be used to make
superconducting versions of these. “I
expect to see demonstration machines
in 2003,” he said, “either low-field
scanners or electric motors.”

Continuously-used big electric
motors are another obvious target as,
over a 30-year life, electricity cost for
these are 100 times the initial motor
cost. Superconducting motors are also
80 per cent smaller, so ships could be
another market.

Disabled man helped by Aliens

Using two motors, speech-
recognition software and an exo-
skeleton inspired by the film Aliens,
undergraduates at the US Johns
Hopkins University have designed
and built a device to help a disabled
man grasp and lift.

The project was started after the
disabled man, with progressive
muscle deterioration, approached
Volunteers for Medical Engineering,
a non-profit organisation, which got
in touch with the university.

The team rejected electromagnets
and air pressure systems, finally
settling on two stepper motors for

motive power. These move fingers
and elbow in small, slow, increments
and hold position without power.

The words *“arm” and “hand” wake
up the device, the elbow motor then
responds to “raise”, “down” or
“stop”, and hand motor responds to
“open”, “close” and “stop”.

A waist-carried rechargeable 12V
lead-acid battery powers the whole
set-up. With the device a user can
clasp a cup firmly without crushing
it. “The students did a wonderful
job,” said Jan Hoffberger, executive
director of Volunteers for Medical

Engineering.

ELECTRONICS WORLD September 2002



Batteries get Guardian angel

A four-person firm from Manchester
is developing a chip that monitors
standby batteries, giving constant
updates on their condition and
potentially extending their lifetimes.

Guardian Link said its technology
could be used in thousands of sites
across the UK, including hospitals,
air-traffic control and other
important sites where standby cells
provide backup in case of mains
outages.

“But nobody knows what condition
these cells are in, because there's no
fluid in them anymore,” said Nigel
Scott, MD of Guardian Link.

Also, said Scott, “they are more
sensitive than the old batteries used
to be”.

Scott developed a technique to
analyse the cell from the waveforms
produced when varying frequency
currents are placed across the cell’s

terminals. He worked with UMIST
which formulated the algorithms
needed to analyse the data.

“We wanted to use spectrum
analysis to break cells down into
electrochemical components,” said
Scott.

In 1999 this resulted in a benchtop
instrument, sold to AVO in the US.
Now Scott is working on a single
chip version where the IC is
integrated into the cell. The cell’s
condition is monitored constantly,
with data delivered over a CAN-bus.

The mixed signal chip is in design
at the University of Glamorgan. “It’s
fairly well advanced into its design.
We should have it within nine to 12
months,” said Scott.

Moreover, Scott said the technique
is applicable to any battery
chemistry. “The chip could goin a
nickel metal hydride pack and tell

Robot technology steps forward

This is Honda's ASIMO robot,
designed eventually to assist
humans.

“I think it will take another dozen
years until the robots will be used at

home,” said Toru Takenaka, chief
engineer for the ASIMO project.
“Until then there will be some use
in the public areas, such as the
robots working as a guide at the
museums or robots working as a
body guard to some persons. Or
could be used in the dangerous
situations instead of human beings
actually being there.”

It stands 1.2m tall and weighs
52kg. Currently ASIMO can walk,
wave, grasp and lift things on its
own, without human assistance.

Power comes from internal
nickel-zinc batteries, brushless

servomotors provide movement and

the body is magnesium alloy.

Honda's biggest contribution to
robots is probably its research into
balance and walking which has
produced some of the best biped
movement algorithms that exist,

These are pulled together under
Wind River's VxWorks real-time
operating system.

“In the program at any given time
more than ten tasks are running and
if you include all of the programs,
there should be something like
some hundreds of thousands of
commands in it,” said Takenaka,
“For instance, a task to take control
of leg balance and task to operate
arms and also the wireless
communication with external
systems. Also, there is
communication between the motors
that actually move joints.”

UPDATE

you the condition of each cell in the
pack.”

Such a system could help
paramedics in life-threatening
situations when using defibrillators,
for example, or with battlefield
comms systems.

By controlling terminal voltage
and avoiding under and over-
charging, the chip can also extend
battery life, Scott claimed.

This is because all standby cells
have slightly differing terminal
impedances, so charging at constant
voltage causes slightly different
charging levels. Over-charging
causes heat damage, while under-
charging results in sulphation.

Thus a battery with a rated lifetime
of ten to 12 years might only
manage six. “The chip can actively
do something for the cell itself,”
Scott pointed out.

Old idea cleans new telescopes

The huge hi-tech Gemini optical telescopes are being cleaned
using surprisingly old-tech materials.

After much experimentation, detergents normally used to wash
horses and natural sponges have proved to be the best
combination.

Horse soap, apparently, is a strong detergent but non-abrasive
and leaves no residue. Using it and sponges to clean the 8m
mirrors was originally developed by technicians at the Gemini
8 South telescope in Chile, but it has now been adopted at Gemini
North in Hawaii.

The mirrors are 20cm thick, weigh 24 tonnes, and have to be
lowered to the ground for cleaning.
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Bright white LED breaks all records

Lumileds, the Agilent-Philips joint
venture, has announced what it claims
it the brightest white LED in
production.

Called the Luxeon 5-Watt, it emits
an incredible 120 lumen, four times
the previous record holder which is
also a Lumileds product.

Although the LEDs are available un-
mounted. heat-sinking is said to be so

A roll in the PARC

US researchers at PARC, the former Xerox Palo Alto
Research Center. have developed a technique for
rolling copper into micro-scale out-of-plane
inductors.

The manufacturing process is simple, they say, and
the resulting devices have high Q-factors, up to 70 at
1GHz.

To make the coils, copper is electroplated onto a
stress-engineered film. The stress in the underlying
layer forces the copper to curl into shape.

Inductances range from | to SOnH, while the Q on a
standard CMOS process is over 40.

PARC became an independent company in January
this year.

critical that Lumileds will only be
supplying most customers with SW
Luxeons pre-mounted to a
aluminium-PCB sandwich. Even then,
the devices must only be operated
with this PCB in good contact with
further heatsinking.

Several beam patterns are available,
including a ‘side-emitting’ version
which looks to be designed for use

with a reflector.

Lumileds' 1W devices are available
in a /O variant which has in-built
beam-forming optics. Unfortunately
for experimenters, this will not be the
case with the SW LEDs.

Green, cyan, blue and royal blue
SWatts are also planned, delivering
outputs from 301 (blue) to 1201 (green
and cyan).

Greek legend protects PC

Software giant Microsoft is
developing an operating system that
adds hardware encryption to block
viruses, spam and limit software
piracy.

Called Palladium, the system uses
its combination of hardware and
software to check data from the
Internet, CD-ROMs, and even inside
the PC, such as from the keyboard or
to the monitor.

Palladium checks all applications for
author and source before installing,
which should stop viruses from
loading. It could also apply
encryption to documents, so e-mails
could only be read and not modified,

copied or forwarded by the recipient.

The OS will also be liked by the
music and video industries, as it
might allow CDs and files to be
copied once for personal use, but not
more, ensuring copyright is
maintained.

Processor firms AMD and Intel are
supporting the development of
Palladium with dedicated chips for the
encryption of data.

The OS could be included in an
update to Windows within two or
three years.

It is named after the statue of
Athena that stood at the gates of Troy,
allegedly protecting the city.
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Women suffer in science

Women scientists have fewer
opportunities than men, drop out of
the profession sooner, while their
careers progress slower, claims a
report from the European
Commission.

The EC survey, covering 30
countries’ found discrimination
against women in all the European
nations.

Philippe Busquin, the EU’s
Research Commissioner, said: “The
evidence demonstrates
unquestionably that women scientists
are under-represented in key
scientific and research positions.”

This is despite the fact that women
outnumber men at undergraduate
level in science, especially in fields
such as biological and medical.

Antenna cuts RF radiation

UK aerial specialist Sarantel has
produced a mobile phone antenna
that has a specific absorption rate
(SAR) just six per cent that of
competing designs.

The Wellingborough-based firm’s
PowerHelix design has an SAR of
0.07mW/gm, much lower than the
1.26mW/gm typical of existing
mobile phone antenna.

New legislation is set to force
mobile phone makers to state the
SAR of their handset on
packaging.

“The issue of mobile phone
health is escalating rapidly,” said
Professor Yiannis Vardaxoglou of
Loughborough University’s Centre

Magnetic RAM

A magnetic memory device with a
density of 1Mbit has been fabricated
by Motorola. The achievement is a
significant step toward commercial
MRAM ICs.

Several firms are pursuing MRAM
as it is dense, low power and non-
volatile. Motorola and IBM have the
major research programmes,
although Infineon Technologies and
some Taiwanese firms are also
interested.

“MRAM has the potential to
become the prevalent memory of

for Mobile Communications
Research (CMCR). The centre has
worked with Sarantel to model the
near field from the antenna, which
uses ceramics and a double-helix
moulded aerial.

“The inspiration for a radical
redesign of the wireless antenna hit
me while I was sending a fax
through to our patent agent,” said
inventor Dr Oliver Leisten, technical
director at Sarantel. “Our double-
helix design provides lower SAR
values for mobile users and reliable
connections for wireless LAN and
Bluetooth applications.”

The firm has 12 patents filed on its
designs.

reaches 1Mbit

choice for the vast majority of digital
consumer applications,” said Saied
Tehrani, director of MRAM
technology at Motorola.

All the research efforts with a
reasonable chance of success are
using a single transistor combined
with a magnetic tunnelling junction
to form the memory cell.

Both IBM and Motorola are
expecting to go into commercial
production of magnetic memories in
2004, by which time they hope to
reach densities of 256Mbit.

Magnetic sensor is most sensitive

Researchers at the State University
of New York at Buffalo claim to
have developed the world’s most
sensitive nanoscale magnetic sensor.

“The magnitude of the magnetic
effect created surpasses all previous
records,” claims the US National
Science Foundation which funded
the work. Sensor resistance changed
“more than 3,000 per cent”, said the
foundation.

Made of nickel and only a few

atoms in diameter, the sensor works
with ultra-small magnetic field, at
room temperature, said inventors
Harsh Deep Chopra and Susan Hua.

The effect is spintronic and called
‘ballistic’ magnetoresistance
(BMR).

Chopra predicts the sensor will be
used for data storage and the
ultimate capacity will be around a
terabit per square inch, far above
today’s densities

UPDATE

However, by the time they reach the
top jobs, women are in the minority.
“This issue has to be addressed if
we are to improve the position and

role of women in scientific
research,” said Busquin.

He described the situation as a
waste of women'’s skills and
knowledge, as women drop out of
scientific careers at every level.

Digital radio breaks £100 barrier

Digital audio broadcasting has come one step closer
to the mainstream with the launch of a sub-£100
DAB radio. VideolLogic Systems’ EVOKE-1 radio has
gone on sale in the high street priced at £99.99. The
radio is both mains powered and portable.

EVOKE-Y
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BT tests mesh radio in Wales Into the Valley

BT is running a wireless broadband
trial in Pontypridd, South Glamorgan
using technology from Radiant
Networks.

The 100 home trial run by BT
Wholesale will test the technology’s
ability to supply interactive TV and
video-on-demand from Yes

Tachos to go digital

One of the UK’s most archaic forms
of technology, the tachograph, is set
to be junked in favour of all-digital
units logging data onto smartcards.

Switching to digital tachographs
on trucks and commercial vehicles
across Europe will result in millions
of smartcards being issued to
professional drivers.

By April 2004, all new vehicles
over 3.5 tonnes will have the digital
units. The ruling follows the
European Commission’s adoption of
technical specifications for the
tachograph.

“We’re replacing an instrument

Curved lithium ion cells are being produced by
Philips. The ‘Lithylene’ batteries aimed at handheld
products. To physically stabilise the cells, Philips has
developed a technique of creating microscopic holes
in the electrodes and separators which are then
filled

that been in use since the 1970s in a
way that’s frankly prehistoric,” said
a spokesperson at the Freight
Transport Association.

Existing tachos scratch through a
layer of wax on their paper disc to
record speed.

“It’s a natural progression, but like
any change it costs time and
money,” said the FTA spokesperson.
“I’m told it will be 20 to 25 per cent
more than existing tachos, and the
cost relative to the vehicle is small.”

The new tachos will interface
better with vehicle electronics, said
Steve Wilson from manufacturer
Siemens VDO: “Vehicles are
advancing by using CAN-bus
systems, and the tacho must link to
that.”

The unit itself will include a small
alphanumeric LCD and thermal
printer.

Television.

Radiant uses a mesh structure to
deliver wireless data, allowing the
system to be used in areas where
point-to-multipoint networks suffer
from multipath fading and non-line
of sight problems.

“This trial, with Radiant Networks’
mesh radio solution, will give us an
extended look at the technology in a
real-life situation and let us explore
its suitability for BT to deliver
broadband services in areas beyond
the reach of ADSL,” said Paul
Reynolds, CEO at BT Wholesale.

Pictured alongside a Radiant node
are Tom Kressner (back), Geoff
Butcher (front left), and Paul
Reynolds, the chief executives of
Yes TV, Radiant and BT Wholesale.

US organic LED developer
Universal Display Corporation has
demonstrated a full-colour, active-
malrix OLED mobile phone
prototype with a 5.6cm display.
Samsung made the phone using
UDC's proprietary phosphorescent
OLED (PHOLED) technology. UDC
came out of Princeton Universily.

Pico scopes out car diagnostics

PC instrumentation firm Pico
Technology has introduced an
automotive diagnostics package for
its oscilloscopes.

The Automotive Diagnostics
Package can measure car systems
such as starter current, signals from
ignition, injectors and ABS, and
RPM sensor outputs.

The system *“affords automobile
technicians and engineers the ability
to make accurate and high-
resolution measurements and
compare them to... expected
results”, said Alan Tong, Pico’s
technical director.

The system uses the firm’s ADC-

212 oscilloscope, which uses a
standard PC to display traces. The
kit includes a 600A current clamp,
secondary ignition pickup and test
clips, leads and probes. Software
includes drop-down menus of
common automotive tests and
expected waveforms - including
common faults.

“The test package is everything
you need to measure and record the
majority of the signals, currents and
voltages responsible for whether a
vehicle is functioning or not,” said
Tong.

The complete package costs £599,
or £200 without the ADC212. [

10
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Enhanced ‘PICALL’ ISP PIC Programmer

Kit will program virtually ALL 8 to 40

pin® serial and parallel programmed

PIC microcontrollers. Connects to PC

parallel port. Supplied with fully

functional pre-registered PICALL DOS

and WINDOWS AVR Software

packages, all components and high

quality DSPTH board. Also programs

certain ATMEL AVR, SCENIXSX and EEPROM 24C
devices. New devices can be added to the software as they are
released. Blank chip auto detect feature for super-fast bulk
programming. Hardware now supports ISP programming.
‘A 40 pin wide ZIF socket is required to program 0.3" devices
(Order Code AZIF40 @ £15.00).

Order Ref
3144KT

inc. VAT ea
£64.95

Description
Enhanced PICALL ISP PIC Programmer

AS3144 Assembled Enhanced PICALL ISP PIC Programmer | £74.95

AS31442IF Assembied Enhanced PICALL ISP PIC Programmer | £89.95

c/w ZIF socket

ATMEL 89xxxx Programmer

Powerful programmer for Atmel 8051

micro controller family. All fuse and lock

bits are programmable. Connects to

serial port. Can be used with ANY

computer and operating system. 4

LEDs indicate programming status.
Programs 89C1051, 89C2051, 89C4051, 89C51, 89LV51,
89C52, 89LV52, 8ICSS, 89LVS5, 8958252, 89L 58252, 89553 &
89LS53 devices. NO special software needed — uses any
terminal emulator program (built into Windows).

Order Ref Description inc. VAT ea
3123KT ATMEL 89xxx Programmer £29.95

| as3i23 | Assembled 3123 | £44.95

ABC Mini "Hotchip’ Board

Currently learning about
microcontrollers? Need to do
something more than flash a LED
or sound buzzer? The ABC Mini
‘Hotchip® Board is based on
Atmel's  AVR 8535 RISC
technology and will interest both
the beginner and expert alike.
Beginners will find that they can
write and test a simple program,
using the BASIC programming
language, within an hour or two of
connecting it up. Experts will like the power and flexibility of the
Atmel microntroller. as well as the ease with which the little Hot
Chip board can be "designed-in" to a project. The ABC Mini
Board ‘Starter Pack’ includes just about everything you need to
get up and experimenting right away. On the hardware side,
there’s a pre-assembled micro controller PC board with both
parallel and serial cables for connection to your PC. Windows
software included on CD-ROM features an Assembler, BASIC
compiler and in-system programme. The pre-assembled boards
only are also available separately.

ABC Stmite: Pach

Order Ref
ABCMINISP
| ABCMINIB

Description inc. VAT ea
ABC MINI Starter Pack £59.95
| ABC MINI Board Only | £34.95

Advanced 32-bit Schematic Capture
and Simulation Visual Design Studio

Advanced Schematic Capture & Simulation Software 3

™ Advanced Rierarchal Schematic Caplure, includes Graphical
Librery Browser and Dewice Searcher Device Library Baitor,

| Bice and PCB Motk Geos:aton, Over 7000 Govics moden.
Model Import Wizard sliows you 16 downiosd and npont models
from device manulaciurers web page.

L Advanced 32-bi Mubou. Digtal & "nﬂ Mode Simulation
 Vintual Mult-metes
. shows complex Vonp c\m« Phase Magnitude etc
* Bulk in M-Channel Redl-Tims Virtual Oscllloscope
" Bult in Digital Logic Anal aliows you to sat breakpoints
* Supports Advanced 881 3, B84, and $OI Models
* 21 Qifferent enalysn types including advenced Monte CenaMWC

VisualSpice Software Purchasing Options
. "3 § Personai Edition £74.93 Standard Edition £1M4.93
- ' Professional faion £174.93

Atmel 89Cx051 and AVR programmers also available.

PC Data Acquisition & Control Unit

Use a PC parrallel port

as a real world

interface. Unit can be

connected to a mixture

of analogue and digital

inputs from pressure,

temperature,

movement, sound, light

intensity, weight sensors,

etc. (not supplied) to sensing switch and relay states. It can then
process the input data and use the information to control up to
11 physical devices such as motors, sirens, other relays, servo
motors & two-stepper motors.

FEATURES:

@ 8 digital Outputs: Open collector, 500mA, 33V max

@® 16 Digital Inputs: 20V max.Protection 1K in series, 5.1V
Zener to ground.

@ 11 Analogue Inputs: 0-5V, 10 bits (SmV/step)

@ 1 Analogue Outputs: 0.2.5V or 0-10V. 8 bit (20MV/step.)

All components provided including a plastic case (140mm x

110mm x 35mm) with pre-punched and silk screened front/rear

panels to give a professional and attractive finish {(see photo).

with screen printed front and rear panels supplied. Software

utilities & programming examples supplied.

Order Rof Description Inc. VAT ea

453093 ‘ Assembled 3093 | £124.95

i Sa¢ web site for full detalls and demo é

Serial Port Isolated I/0 Controller

Kit provides eight relay outputs capable

of switching 5 amps max and four

optically isolated inputs. Can be used

in a variety of control and sensing

applications including load switching,

external switch input sensing, contact

closure and external voitage sensing.

Programmed via a computer serial

port, it is compatible with ANY

computer & operating system. After programming, PC can be
disconnected. Serial cable can be up to 35m long, aliowing
‘remote’ control. User can easily write batch file programs to
control the kit using simple text commands. NO special software
required — uses any terminal emulator program (built into
Windows). Screw terminal block connections. Ail components
provided including a plastic case with pre-punched and silk
screened front/rear panels to give a professional and attractive
finish (see photo).

inc. VAT ea
£54.95
£69.95

Order Ref
3108
AS3108

Damcription

Senal Port Isolated /O Controller Kit
Assembled Senal Port Isolated VO
Controller

Full details of these items and over 200 other projects can

be found at www,QuasarElectronics.com
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RADIO DATA

Figure 1: Correctly

wired 4-pin SM
package with no
shared vias

Figure 2:
Degradation in
performance

caused by common

ground pin

Tackling interference

probiems on 433.92MHz

Marc Isherwood, RF specialist at contract design and manufacturer,
EMA, asserts that migrating from 433.92MHz to 868MHz to escape
interference is only a short-term fix for Short Range Devices (SRDs)
and that improving receiver design is a better long-term solution.

have continually migrated to higher frequencies in
order to escape the interference caused by ever-
increasing user numbers. Now, with the spectrum fully
allocated from 9kHz to 300GHz, designers of Short-Range
Devices (SRDs), such as security and automotive remote
entry systems, are finding that they have nowhere left to run.
There are no more green-field sites in the RF spectrum.
The harmonisation of radio frequencies in the EEC should
have made life easier for manufacturers. Instead of producing
devices for 224MHz, 315MHz, 418MHz and 433.92MHz the
single Europe-wide standard was defined by ETSI 300-220
as 433.92MHz%. But 433.92MHz is not exclusively reserved

s ince the days of the earliest transmitters, designers
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for SRDs and the frequency is available for radiolocation as
well as amateur and military users.

More traffic means more interference, and many designers
of SRDs are abandoning 433.92MHz and have begun an
exodus to the newly allocated 868MHz band*. But already
the cycle is repeating itself: the level of interference on
868MHz is rising and it will only be a matter of time before
868MHz is as crowded as 433.92MHz.

Of course, modulation techniques such as the various
spread spectrum systems’ make extraordinarily good use of
the available bandwidth, but older, less efficient systems are
firmly entrenched. Even with the government’s desire to turn
off analogue TV transmissions to free up much needed
space, interference will be a constant challenge for designers.
The only viable long-term solution is to make best use of the
space that is available. This means better receiver design and,
when required, use of the more exotic modulation systems.

At the receiving end

Efficient front-end filtering is critical to overall performance.
Today, SAW front-end filters are available with bandwidths
of +150kHz, making best use of the improved stability of the
SAW manufacturing process. The major manufacturers such
as RFM, Murata and Epcos make parts available in very
small surface mount packages with all four connections<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>