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Hewlett Packard 3314A Function Generator 20MHz £1250
Hewlett Packard 3324A synth. function/sweep gen. 21MHz) £2250
Hewlett Packard 3325B Synthesised Function Generator £3250 Rad|o Com munications Te st Sets
Hewlett Packard 3326A Two-Channel Synthesiser £3000 Anritsu MT 8801C Radio Comms Analyser 300kHz - 3GHz (opt 1,4,7) £6500 3 COMMENT 20 RF AUTO-TRANSFORMERS
H.P. 4191A R/F Imp. Analyser (1GHz) £4995 Hewlett Packard 8920B (opts 1,4,7,11,12) £6750 LINE DEVICES MODELLED
H.P. 4192A L.F. Imp. Analyser (13MHz) £4000 Marconi 2955 £1250 A to D conversion
Hewlett Packard 4193A Vector Impedance Meter (4-110MHz) £3000 Marconi 2955A £1750 USING SP'CE
Hewlett Packard 4278A 1kHz/1MHz Capacitance Meter £3750 Marconi 2955B/608 £3500 : . . s :
. 750 Marconi 2955R £1995 5 NEWS The concluding part of Nic Hamilton’s article
H.P. 53310A Mod. Domain Analyser (opt 1/31) 5 \ M tsithe'finishinktouches to a SPICE model of
Hewlett Packard 8349B (2 - 20 GHz) Microwave Amplifier ~ £2500 Racal 6111 (GSM) £1250 Gras e puts the finishing tou
R . y Racal 6115 (GSM) £1750 ® Casio fuel cell for PCs the RF auto-transformer
Hewlett Packard 8904A Multifunction Synthesiser (opt 2+4) £1950 ; ; auto-transto:
N Rohde & Schwarz CMD 57 GSM test set (opts B1/34/6/7/19/42/43/61 £7995 ® Stamping out optoelectronics
H.P. ESG-D3000A 3GHz Signal Gen £6995
X . ’ g Rohde & Schwarz CMT 90 (2GHz) DECT £3995 @ Diamonds are a Chip’S best friend
Marconi 6310 — Prog’ble Sweep gen. (2 to 20GHz) - new £2500 Rohde & Schwarz CMTA 94 (GSM) £4500 27 NEW PRODUCTS
Marconi 2032 10Khz-5.4GHz Sig. Gen. £6995 Schlumberger Stabilock 4031 £2750 The month’s top new products.
Marconi 6311 Prog’ble sig. gen. (10MHz to 20GHz) £2995 Schlumberger Stabilock 4040 £1300
Marconi 6313 Prog’ble sig. gen. (10MHz to 26.5GHz) £3750 Wavetek 4103 (GSM 900) Mobile phone tester £1500
R&S SMG (0.1-1GHz) Sig. Generator (opts B1+2) £2750 Wavetek 4106 (GSM 900, 1800, 1900) Mobile phone tester £2000 CIRCUIT IDEAS
Fluke 5700A Multifunction Calibrator £12500 ® Solid state latchi 1
Fluke 5800A Oscilloscope Calibrator £9995 A atenIge Ay
H.P 3458A DMM (8.5 digits) £3750 ® Relaxation oscillator
Tek 371A Programmable Curve Tracer £15000 TR @ Rail Splitter with Dead Band
R e @ Audio activated switch
OSCILLOSCOPES e 0 @® Electronic indicator for motorbikes
Gould 400 20MHz - DSO - 2 channel £695
Gould 1421 20MHz - DSO - 2 channel £425 'I-I'
Gould 4068 150MHz 4 channel DSO £1250 LE ERS
Gould 4074 100MHz - 400 Ms/s - 4 channel £1100 1
Hewlett Packard 54201A - 300MHz Digitizing £750 b Cynl on measu,rements
Hewlett Packard 54502A - 400MHz — 400 MS/s 2 channel £1600 @ Nonsense requlred
Hewlett Packard 54520A 500MHz 2ch £2750 s’ O o it A RO . 0 0
Hewiett Packard 54600A - 100MHz — 2 channel 2675 i Intel D @ Low distortion measuring
Hewlett Packard 54810A ‘Infinium’ 500MHz 2ch £2995 m ® Intel goes X : ® Budget T&M
Hitachi V152/V212/V222/V302B/V302F/V353F/V550BV650F from £100 = to lead-free warnings
Hitachi V1 100 - 100MHz - 4 channel £750 ® Wake-up g ® Very earthy
Intron 2020 - 20MHz. Dual channel D.S.O (new) £450
Iwatstu SS 5710/SS 5702 - from £125 MISCELLANEOUS . ® Shaky ground
Kikusui COS 5100 - 100MHz - Dual channel £350 Ballantine 1620A 100Amp Transconductance Amplifier £1750
Lecroy 9314L 300MHz - 4 channels £2750 EIP 545 Microwave Féeque';:ncy Countecr (18GHz) £1000
s D Tt UL DE0 aw e b Mo S o 5
Philips 3295A - 400MHz - Dual channel £1400 EIP 585 Puise FreqCountor {18GHz) £1500
Philips PM3070 - 100MHz - 2 channel - cursor readout £650 Fluke 6060A and B Signal Gen. 10kHz - 1050MHz £1250
Phgll_ps PM3392 - 200MHz - 200Ms/s - 4 channel £1750 Genrad 1657/1658/1693 LCR meters from £500
Philips PM3094 - 200MHz - 4 channel £1500 Gigatronics 8541C Power Meter + 80350A Peak Power Sensor £1495
Tektronix 468 - 100MHz D.S.O. £500 Gigatronics 8542C Dual Power Meter + 2 sensors 80401A £1995
Tektronix 2213/2215 - 60MHz - Dual channel £300 Hewlett Packard 339A Distortion measuring set . £750
Tektronix 2220 - 60MHz - Dual channel D.S.O £850 Hewlett Packard 436A power meter and sensor (various) from £750
Tektronix 2221 - 60MHz - Dual channel D.S.0 £850 Hewlett Packard 438A power meter - dual channel £2000
vl e e ey Gt S s
Eﬁﬁﬁﬂii 3%8/2&3182 Mgfg{t; 2?5232' 150MHz from £,1ng8 Hew{eg ';actafg %3%‘86‘.5 Disgital 'Il]ranfmitssiop Analyser ggggg
- - ewle ackar - olgnalling test se - 3
e PPN A i p 55 et e 52 O
ektronix S z - 4 channe 8 ewlett Packar eter 0 ing costs
Tektronix 2465/2465A /24658 - 300MHz/350MHz 4 channel from £1250 Hewlett Packard 4276A LCZ Meter gOOMHz-ZOKHzg £1400 [ FlZZlC‘ cuts antenna .test g .
Tektronix 7104 - 1GHz Real Time — with 7A29 x2, 7B10 and 7B15 from £1950 Hewlett Packard 5342AMicrowave Freq.Counter (18GHz) £850 @® Tune into Isle of Wight o | .
Tekironix TAS 475 - 100MHz - 4 channel £850 iowloft kackard 53,08, 20Kz Microwave breg.Counten ey ® AM/FM radioes get DSP injection B ]
Tekironi TDS*310°50MHZ DSQ - 2 channel £750 Howlott Packard B033A - Autoranging System PSU (20v-30) £750 2k i, :
Teldronix TDS 520 - 500MHz Digital Oscilloscope £2500 Hewatt Packard 6060A and B Electronc Load 300W from £750 ® Germans add new wireless standard
ewle’ ackar - Dual systemp.s.u LAl H
SPECTR UM ANALYSERS Hewlett Packard 6624A - Quad Output Power Supply £2000 [ ] Dlgltal storage oscﬂloscope 44 CAPACITOR SOUND
Hewlett Packard 6632A - System Power Supply (20v-5A) £695 o s 1ti t ticle he
Advantest 4131 (10kHz — 3.5GHz) £3750 newlleg Eactarg ggggg o ﬁwﬁep (?enerator l\F/‘l?g_nfrarR]e iser (0.1-1050MHz2) g; ggg In Cyrll Bateman’s penu. timate arti f'l()
Advantest/ TAKEDA RIKEN - 4132 - 100KHz - 1000MHz £1350 ewlett Packar —Jigh performance synthesiser (0.1- z 1 hoice - electrolytic or film?
Anritsu MS2613A 9kHz - 6.5GHz Spectum Analyser £4950 Hewlett Packard 8656A - Synthesised signal generator £750 considers the ImF ¢ y
ArdeAS 1 7dts B R s S R, £
AvcomPSA-65A - 2 to 1000MHz £750 owlott Packard 86578 - 100MiHs Bia don 2060 Mitz = 3980 ‘
Farnell SSA-1000A9KHz-1GHz Spec. An. £1250 Howlol Packara Bee7D - X DapSIESie bea 20 MHz 3950 ‘ 60 WEB DIRECTIONS
Hewlett Packard 182T Mainframe + 8559A Spec.An. (0.01 to 21GHz) £2000 Hewlett Packard 8901B - Modulation Analyser £2250 £ 1 .
Hewlett Packard 853AMainframe + 8559A Spec.An. (0.01 to 21GHz) £2500 Hewlett Packard 8903A, B and E - Distortion Analyser from £1000 Useful web addresses for electronics
Hewlett Packard 3582A (0.02Hz - 25.5kHz) dual channel £1500 Hewlett Packard 11729B/C Carrier Noise Test Set from £2500 enpineeng
Hewlett Packard 3585A 40 MHz Spec Analyser £3000 Hewlett Packard 53131A Universal Frequency counter (3GHz) £850 g i
Hewlett Packard 3561A Dynarmic Signal Analyser o £3800 Kelihiay 2535 Frogbi Wltsgeurront Sourcs JEEE £5000
oot G g ooy s i oees SoueeMesse Ut Fiee ~
Hewlett Packard 8567A -100Hz - 1500MHz £3400 Keithley 486/487 Picoammeter (+volt.source) £1350/£1850
Hewlett Packard 8568A -100kHz - 1.5GHz Spectrum Analyser £3500 Keithley 8006 Component Test Fixture £1750 S Dbl 0 oA M Lo f shckoHe AL, Ol a0 o .
Hewlett Packard 8590A (opt 01, 021, 040) 1MHz—1.5MHz £2500 Marconi 2840A 2 Mbit/s Transmission Analyser £1100 oL oo
Hewlett Packard 8596E (opt41, 101, 105,130) 9KHz - 12.8GHz £9950 Marconi 6950/6960/6960A/6970A Power Meters & Sensors from £400 e o
Hewlett Packard 8713C (opt 1 E1) Network An. 3 GHz £6000 Philps 56515 - TN - Colour TV pattern generator £1400 e T ]
Hewlett Packard 87138 300kHz - 3GHz Network Analyser £5000 EAIpSIER S0 aooiMiiz nctionigeneraior SR g e 8! e
Hewlett Packard 8752A - Network Analyser (1.3GHz) £4995 il (100?(,_‘2_13‘/15()‘%2)'?&?”\2}6"\‘,3’ asinewleezn ; e ui! i
Howletthackard 87534 (8000KHz 5 3Ghz) Network An: £3250 Rohde & Schwarz FAM (0pts 26 and 8) Modulation Analyser £3750 iR e s
Hewlett Packard 8753B+85046A Network An + S Param (3GHz) £6500 Rohde & Schwarz NRV/ IgVD Power meters with sensors from £1000 -l 2 Mo DERN IMPEDANCE zi .
Hewlett Packard 8754A - Network Analyser 4MHz -1300MHz) £1500 Sch!umberger 1250 Frequency Response Analyser £2250 @ > Wi
Hewlett Packard 8756A/8757A Scaler Network Analyser from £900 Tektronix 1720 Vectorscope £1150 {
Hewlett Packard 70001A/70900A/70906A/70902A/70205A - 26.5 GHz Tektronix 1735 Waveform Monitor ) £1150 MEASU REMENT TECH NlQU ES
Spectrum Analyser £7000 Tektronix AM503 - AM503A - AM503B Current Amp'’s with M/F and probe  from £800 5 ]
IFR A7550 - 10KHz-GHz - Portable £1750 Wavetek 178 Function generator (50MHz) £750 Alan Bate plOtS the demise of the thddly . e
Meguro - MSA 4901 - 30MHz - Spec Anaylser £600 \é\(ayne Kerr 3245 - Precision Inductance Analyser ggiio r I
Tektronix 492P (opt1,2,3) 50KHz - 21GHz £3500 ias unit 3220 and 3225L Cal.Coil ava;\!;ble if required. L . (E. 508 knob brldge %
Wion 640810 2000MHs FIF Arclyze e | SRUA SR ol M oo wilhBies Unit. gl
Tektronic 2782 (100Hz-33GHz) Spec. An. £9995 W&G PCM-4 PCM Channel measuring set £3750
All equipment is used - with 30 days guarantee and Tel: 02476 650 702
90 days in some cases Fax: 02476 650 773
Add carriage and VAT to all goods. ax.
- - Web: I k
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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 Hef
3144KT
AS3144
AS3144ZIF

Description inc. VAT ea
Enhanced PICALL ISP PIC Programmer £64.95
Assembled Enhanced PICALL ISP PIC Programmer £74.95

Assembled 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, 89C55, 89LV55, 89S8252, 89158252, 89553 &
89LS53 devices. NO special software needed — uses any
terminal emulator program (built into Windows).

Ortier Hef Deseription inc. VAT ea
3123KT ATMEL 89xxx Programmer £29.95

| _As3123 | _Assembled 3123 | £44.95
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 (5mV/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 Ref
3093KT

| As3093

Description inc. VAT ea
PC Data Acquisition & Control Unit £99.95
| Assembled 3093 | £124.95

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 Starter Pack

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

# VisualSpice

|ESERNCr P EME AT RAREY Mo i
hematic Capture & Simulation Software

. | Advanced Hierarchal Schematic Capture, Includes Graphical
4 Library Browser and Device Searcher, Device Library Editor,
Spice and PCB Netlist Generation, Over 7000 device models,
Mode! Import Wizard allows you to download and import models
from device manufacturers web page.

* Advanced 32-hit Analogue, Digital, & Mixed Mode Simulation
* Virtual OhmA/oltage/( wer Multi-meter
shows complex Voltage, Current, Phase, Magnitude etc.
Built in 84-Channel Real-Time Virtual Oscilloscope
Built in Digital Logic Analyzer allows you to set breakpoints
* Supports Advanced BSIM3v3, BSIM4, and SOI Models
* 21 Different analysis types including advanced Monte CarloWC

VisualSpice Software Purchasing Options
Personal Edition £74.95 Standard Edition £149.95
rofessional Edition £224.95

See web site for full details and demifi
7 B
Realy, 5 [ ; ¥ TR 8

Serial Port Isolated 1/0 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 voltage 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, allowing
‘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. All components
provided including a plastic case with pre-punched and silk
screened front/rear panels to give a professional and attractive
finish (see photo).

Drde He pes O f
3108KT Serial Port Isolated 1/0 Controller Kit £54.95

AS3108 Assembled Serial Port Isolated /0 £69.95
Controller

Full details of these items and over 200 other projects can
be found at www.QuasarElectronics.com
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Disclaimer

We work hard to ensure that the
information presented in Electronics World
is accurate. However, Electronics World's
publisher - Highbury Business
Communications - will not take
responsibility for any injury or loss of
earnings that may result from applying
information presented in the magazine. It
is your responsibility to familiarise yourself
with the laws relating to dealing with your
customers and suppliers, and with safety
practices relating to working with
electrical /electronic circuitry - particularly
as regards electric shock, fire hazards and
explosions.

A to D conversion

’ve had a few letters this month about
Ihow much better analogue audio sounds

compared to anything digital. Spurred on
by this, I thought I’d share with you one of
my own personal A to D conversions.

I recently went out (well, picked up my
mouse and credit card, actually) and bought
a DVB TV receiver. And the only reason I
did this was because a UK chain was selling
them on the internet for £60, which seemed
pretty good and certainly much less than
changing my otherwise perfectly good TV. I
ought to add that the reason that DTV boxes
are so cheap in the UK at the moment is
because the commercial broadcasters who
were on the platform went bust. And the
silly distributors thought that the boxes were
almost worthless. But the BBC are taking
over the whole platform and will provide
more (non-subscription) channels and are
also going to up the data rate.

All this is jolly good news for me, when
you consider the cost of the box. But all is
not roses. On switching on the
aforementioned box (and after an
interminably long ‘auto programme’
sequence) my first taste of DVB in the
home arrived. Yes, the pictures are sharper,
which should come as no surprise as the box
delivers RGB to my TV —not going
anywhere near PAL and hence nowhere
near my low bandwidth decoder (it’s only
posh ‘comb-filter’ decoders that deliver the
full broadcast bandwidth). But the low data
rate causes ‘blocking’ on fast moving
objects and dissolves (mixing from one
scene to another) and movement artefacts
that can look like a quick succession of
freeze frames. OK, three-quarters of the
time things are acceptable — but the other
quarter certainly is not.

As usual the great consuming public has
been sold digital as better. It’s true, that
when CDs arrived the sound quality (to

- most people) was better. The media was a

lot more resilient and portable and the
hardware was quite cheap to produce,
meaning that a low price player would
sound better than its price equivalent in
analogue. That was in the heady days of no
data compression — just a fairly good
sampling rate, 16-bit depth and good error

correction. Audio does not take up much
room, but video certainly does, which is
why it can look bad — especially when
accountants get their grubby hands on the
system and try and squeeze far too much
down the available pipe.

Governments also delude themselves on
matters digital. The UK government keeps
harping on about ‘broadband Britain’ but
has offered hardly any incentive for
broadband service suppliers, or the public to
go ‘digital’. The new G3 phone system will
have a serious bandwidth for portable, and
even home use. This could have been used
for fixed services as well. But the ridiculous
auction situation that most European
governments put the telcos through has
scuppered that idea until they get a return.
And since we are talking billions of
whatever currency you fancy, it’s going to
take some time.

The other broadband alternatives are also
getting less penetration than a decent roll-
out deserves. Cable is only viable in urban
areas and the health of the cable companies
suggests that areas with lower revenue
potential will be a long time off being
cabled. DSL services are great — but
subscribers need to be quite close to their
fibre point, meaning that again remote
dwellers will not be on the superhighway
for a while.

But there is an alternative. A study group
is working on a variation of DVB that
allows a data return path. In fact, I ran an
article on this subject in my last magazine
over three years ago, and that was about the
last I heard of it. The idea is pretty simple —
you put a small (1W) transmitter in your set
top box. The output is sent up to your
receive antenna and carries encoded data
back to the local DVB site. From there it
can be plugged into whatever transport
media you like. Spare capacity on the data
carousels (opportunistic) can be used as the
incoming data line (or even dedicate a
whole channel for the purpose). Now a
system like that would not alienate people
who choose to live a few miles from a town
and would truly ‘broadband’ up any
country. And cheaply too.

Phil Reed, Editor.
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Casio makes fuel cell for PCs

Fuel cells for laptop PCs and other
handheld consumer devices are being
developed by Casio. The Japanese
firm said its design is unique, despite
being based on the commonly used
direct methanol fuel cell (DMFC)
format.

Casio has developed what it calls a
micro-reactor, a device made from
silicon to reform methanol and water
and produce hydrogen. The firm
claims 98 per cent efficiency for the
design.

The silicon reformer was produced
in-house, while the catalyst used in
the process was developed at Japan’s
Kogakuin University.

The electricity generating section of
the fuel cell recombines hydrogen
with oxygen to produce energy and
water.

Casio has tested its design in its
Cassiopeia FIVA laptop (pictured),
which runs for 20 hours on fuel cells,

four times longer than a lithium ion
battery can manage.

The firm points out that making
batteries consumes large amounts of
power. It is generally reckoned that it
takes 50 times as much energy to
make a battery as ever comes out of
it.

Production of fuel cells is expected
to start at Casio by 2004, ahead of the
industry’s plans for the devices.

Meanwhile, a research organisation
has been set up by the European
Union in order to investigate
hydrogen as a power source for
vehicles and fuel cells.

"Hydrogen marks a revolution in
how energy can be produced and
stored,” said the EU research
commissioner Philippe Busquin. The
latest work on hydrogen in the EU is
scattered, resources are scattered
widely, and costs are high, he said.

Various research centres,

Stamping out optoelectronics

A team of UK scientists has created a
technique for embossing photonic
structures onto light emitting polymer
substrates.

Researchers at the University of St
Andrews collaborated with colleagues
at Exeter University to produce
structures such as Bragg gratings. The
work could dramatically cut the cost of
LEDs and optoelectronic components.

“Our group is very interested in
using polymers,” said Justin Lawrence

from St Andrews and the lead author of

a paper on the technique. “One of the
advantages of polymers is they’re very
easy to process.”

However, to make useful photonic
microstructures such as gratings and
LEDs, the polymer must be processed
using complex, expensive processes,
such as electron-beam,
photolithography or chemical etching.
“Hot embossing is very easy,” said
Lawrence.

In order to make structures, a master
is patterned into silica using
conventional methods. The polymer
substrate is heated to 20°C above its
glass transition temperature of around
200°C, at which point it starts to flow.

The master is pressed into the
polymer and, once it has taken the
shape of the mould, the polymer is
cooled. A non-stick chemical between
the master and polymer stops them

bonding together.

The team has embossed a cross
grating with a period of 400nm and
depth of 20nm which can couple light
into and out of the material through
Bragg scattering. Moreover, the team
used a conjugated polymer known as
PPV, which has the desirable attribute
of being a light emitting material.

Using PPV, St Andrews’ researchers

component and fuel cell system
makers, utilities and energy
companies and transport bodies will
be represented in the group.

have constructed LEDs using
conventional etching techniques.
Lawrence hopes to use the embossing
technique to form more complex
structures in the near future. “There
will be some problems, but it’s not too
far away from happening,” he said.
Lasers and LEDs made using Bragg
reflectors are very well understood and
should be possible to manufacture.

Rabbit Semiconductor has created this 10/100 Ethernet board around its own
processor design. Squeezed into the 69x47mm board are six serial ports that
can alternatively be set as up to 52 digital I/O lines. The on-board processor
can also be used as the main controller in an

embedded system. A C compiler
protocol stack are also available.
www.rabbitsemi.com

and free TCP/IP
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UPDATE

Motorola has used micromachining
techniques to create a family of
accelerometers with ranges from 1.5 to

8g

offset.

All five devices in the family are single
axis sensors in 16-pin small outline
packages. Z-axis sensors come on 1.5,
2.5, 5 and 8g forms, while there is also a

1.5g x-axis device.

Typical applications include washing
machines, video game pads, seismic
detectors, security systems and vehicle

roll-over detection.

Not to be outdone, Analog Devices has
developed a gyroscope that it claims is the
first commercial device to integrate both
an angular rate sensor and signal
processing electronics.

The devices are aimed at sensing shock,
vibration, tilt, movement or acceleration.
The sensors include signal conditioning,
temperature compensation and zero-g

Diamonds are a chip’s best friend

Diamond has moved a step closer to
being used as a substrate for
semiconductor development,
following work by Swedish and
British researchers.

Jan Isberg from ABB's
nanotechnology and materials group
in Sweden claims to have grown
single crystal diamond, a major
stumbling block to commercial
production. Working with experts
from De Beers Industrial Diamonds in
Ascot, the team avoided the
polycrystalline forms that usually
result from synthesising diamond.

Moreover, Isberg’s team are also
able to dope the crystals to create a p-

The ADXRS is mounted in a 7x7mm ball
grid array package, and draws 5mA at 5V.
The gyro is aimed at applications such as
car airbags during rollover, GPS
navigation systems, and stabilising moving

type semiconductor and then fabricate
p-i junction diodes on the substrate.

Chemical vapour deposition is used
to grow pure layers of diamond on a
synthetic diamond substrate.
Thicknesses up to 700um can be
grown, and then removed from their
substrate using a laser.

By doping layers with boron, and
then adding pure diamond layers, the
team produced p-i diodes with a
reverse breakdown exceeding 2.5k V.

Diamond has excellent physical
characteristics and shows tremendous
promise as a semiconductor, once a
reliable synthesis can be achieved.

Isberg’s team measured a very high

Intel goes 3D to cut leaks

Three dimensional transistors are
being designed to combat the

problems of leakage current and the
diminishing returns as manufacturing
processes shrink.

The use of 3D designs for
transistors, as compared to today’s
planar layouts, can help reduce
leakage and give better power
efficiency.

"Our research shows that below 30
nanometres, the basic physics of the
flat, single-gate planar transistor leaks
too much power to meet our future
performance goals," said Dr Gerald
Marcyk, director of Intel's
components research lab.

Marcyk’s teamrecently unveiled
Intel’s approach to the problems of
scaling with its tri-gate transistor.

In this layout, the channel between

electron mobility of 4,500cm?/Vs, at
least three times that of silicon, while
holes at 3,800cm?/Vs have very
nearly the same mobility as
electrons.

Only indium phosphide (InP) comes
close in terms of electron mobility,
but its hole mobility is very poor in
comparison (5,400 and 200 cm?/Vs
respectively).

A maximum electric field strength
of 10’V/cm is two orders of
magnitude better than silicon or
gallium arsenide (GaAs), and better
than gallium nitride (GaN) or even
silicon carbide (SiC). Diamond’s
indirect bandgap is 5.5eV.

Above X-lateral g-cell
Left Z Axis g-cell

platforms such as aeroplanes, robots,
antennas and industrial equipment.

Two devices are available, capable of
measuring angular rates of 300 or 150
degrees/s.

the source and drain is a 3D structure,
with the gate wrapping around three
sides. Current flows equally in a
channel occupying all three sides of
the structure.

The image shows a tri-gate
transistor with multiple fingers to
improve current flow.

So far Intel has built devices with
gate lengths measuring 60nm.
Compared to a planar device with
similar dimensions, the tri-gate
transistor give 20 per cent more drive
current.

A fully depleted silicon substrate is
used to raise switching speed and
help reduce leakage, while the raised
structure of the whole device helps to
lower resistance, Intel said.
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Fizzle cuts antenna testing costs

A Merseyside invention could cut the
cost of antenna testing.

The standard way to plot the
response of an antenna is to put it on
a rotary mounting and connect it to a
receiver with an antenna some way
off providing a signal. Unfortunately
the test has to be performed in an
open field or in an anechoic chamber
otherwise reflections ruin the results.
These options are inconvenient or
expensive.

With the Merseyside method "you
don't need an anechoic chamber, you
can accurately measure the radiation
pattern in an ordinary laboratory",
said Dr David Parsons who has

founded a company called Fizzle
Technologies to exploit the invention.

Fizzle's modified test set-up
involves initially replacing the
antenna-under-test with an antenna
with known characteristics.

It also requires an equaliser, a
device which provides a different
attenuation and phase-shift in the
receive path for each angle the
antenna is measured at, in front of the
receiver.

The equaliser is then adjusted until
the known antenna plot is correct.

Once the equaliser is set, the
unknown antenna can be measured
and results will be as though no

Power firm has designs on web

A website devoted to power supply
design has been developed by
International Rectifier.

The first incarnation of the site,
called myPower, is able to design
multiphase DC-DC converters in the
20 to 80A range. Designs can have
1.1 to 1.85V outputs and 200kHz to
1MHz switching frequencies.

In the future the firm expects to
extend myPower to work with other
DC-DC converters, AC-DC power
supplies, generic switch mode
supplies and lighting circuits.

“Systems are getting more
complex, require more power and
lower voltages,” said David
Schroeder, design services manager
at IR. “We need to provide these
tools so designers have confidence.’

Besides design, the site includes a
simulation tool, claimed to be

accurate within plus or minus five
percent, and taking under five
seconds to return the results.

Simulation based on Spice models
includes Bode plots and transient
analysis of steady state, step inputs

)

Wake-up to lead-free warnings

Electronics companies in the UK
must wake-up to impending lead-free
(Pb-free) legislation from the EU.

"It's the whole supply chain. Many
companies, particularly SMEs, have
not woken up to the jssues. A lot of
SMEs think it does not affect them
and solder suppliers or assemblers
will sort it out," said Soldertec's Dr
Jeremy Pearce.

Soldertec is a tin industry body, set
up to research and promote Pb-free
soldering.

Although the Pb-free deadline has
not been formally set, it will be

during 2006 or 2007. After the
deadline almost every piece of
electronic equipment sold must be
Pb-free.

Many electronics companies have
no idea how to remove lead from
their products. "It is not nearly as
difficult as people like to imagine,"
said Kay Nimmo, Soldertec's director
of R&D.

Free Pb-free information including
EU target dates is on Soldertec's
website at www.lead-free.org.

Soldertec's labs.

reflection paths were present -
providing the antenna-under-test
"positioned within one tenth of a
wavelength" of the known antenna,
said Parsons.

Results so far are encouraging and
the technique could be extended to
improve existing test sites.

Parsons and co-founder Dr Paul
Leather, both formerly of the
University of Liverpool, are currently
concentrating on phone-type small
UHF antennas.

Fizzle is funded by a £45,000 DTI
SMART award.

www.fizzletechnologies.com

and step loading. The analysis
includes parasitics, and can show up
unwanted ringing in the circuits.

“We not only do electrical
simulation, we also provide thermal
and mechanical information,” said
Schroeder.

The tool outputs schematics and a
complete bill of materials for free,
while customised design kits costing
$335 can be delivered within three
days to European customers.

For more information visit
myPower.irf.com

Programmable boards
on the rise

Scottish firm Nallatech has developed a PCI-card that
can hold up to seven leading edge Xilinx FPGAs,
giving up to 56 million gates of programmable logic.
Dubbed BenNUEY, the board fits in a standard PC
slot and has a single FPGA as standard. Extra devices

are added via daughter modules.

"A lot more people are beginning to understand
FPGAs, courtesy of the likes of Xilinx and Altera,"
said Dr Malachy Devlin, Nallatech's chief technology

officer.

He likens the programmable logic market to
microprocessors in the 1970s, it has a lot of growth yet
to come. "Reconfigurable computing is just starting

out," said Devlin.

The firm also has modules with Xilinx’s Virtex-II
Pro FPGAs, which contain hardwired PowerPC

processors.
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Tune into Isle of Wight

RF Engines from the Isle of Wight has
developed a signal processing system
that extracts multiple frequency
transforms from a wideband channel.
Called the tunable pipelined frequency
transform (TPFT), the system can

simultaneously perform several
transforms on different sectors across
an 80MHz channel.

The firm unveiled its basic
technology last year, and the TPFT
extends the concept. Both designs are

AM/FM radios get DSP injection

AM/FM radio design could get a
digital boost as Motorola announces a
chipset that borrows heavily from
mobile phone technology.

Called Symphony, the chipset has a
fairly conventional RF front-end chip,
but that is where the similarities end.

The IF chip includes analogue to
digital converters that pass on the
received signal as a digital bit stream
to a baseband processor. This
includes special purpose digital signal

processors (DSPs) alongside
Motorola's general-purpose 24-bit
Onyx DSP core. All told the baseband
chip is capable of 1.5Gips
(gigainstructions per second).
Filtering and demodulation is done
digitally in a series of algorithms
which means filter and other
parameters can be adjusted on-the-fly
to get the best audio output.
Motorola claims its variable IF
filter algorithm cuts adjacent station

AM/FMIsub-carrier radio

programmed into a Xilinx FPGA.

"PFT essentially is a technology
which slices the channel into equal
divisions," said John Summers, v-p of
business development at RF Engines.
"TPFT allows the user to define what
his channel analysis is."

Rather than analyse a complete
80MHz bandwidth, for example, the

TPFT only works on areas in which the

user is interested. Several different
sized frequency bins can be analysed
which are arbitrarily distributed across
the channel.

The firm is pitching the technique
against standard digital down
converters.

Because the TPFT is implemented in
an FPGA, the whole design can be
reconfigured if different areas of
spectrum need to be analysed.

One possible application could be as
a power meter. Existing systems go
through each channel in turn, whereas
the TPFT can simultaneously check all
signals within a 80MHz range.

RF Engines sees a market for the
TPFT in satellite comms,
instrumentation and mobile
basestations.

interference and a channel effects
equaliser holds on to stations longer
in moving car radios. In addition
there are algorithms to reduce
multipath interference.

The FM demodulator algorithm,
said Motorola, provides superior
range extension and improved signal-
to-noise ratio (SNR) under weak
signal conditions. Stereo separation is
"often greater than 40dB".

There is sufficient capacity in the IF
and baseband chips to handle two RF
front ends - allowing two channels to
be received or the SNR of one station
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UPDATE

Nils Jasper,
Nanotron’s head
of sales.

Germans add new wireless standard

Nanotron from Germany has
developed a 2Mbit/s wireless local
area network protocol with 60m
indoor range, even in licence-free,
low power bands.

The firm’s chips are based on a
modulation technique it calls multi-
dimensional, multiple access
(MDMA). The scheme claims to
combine the quality of CDMA (code
division, multiple access) with the
flexibility of TDMA (time division,
multiple access).

MDMA chips from the Berlin-
based company will squeeze into an
already crowded piece of public
spectrum at 2.4GHz - the industrial,
scientific and medical (ISM) band.

Nils Jasper, Nanotron’s head of
sales, defended his company’s use of

the ISM band, adding: "It [MDMA]
is very unique - nothing you can
compare to existing systems.”

The first MDMA test chips, called
Nanonet TRX, will have an indoor
range of 60m, while outdoors this
can extend to 700m. At 2Mbit/s, the
chips manage to stay within the ISM

band’s output power limit of 10dBm,

Jasper said.

"What’s even nicer is we have a
standby current of below 1QA," he
added. "And we are significantly
more robust than any other
transmission." He attributes this
robustness to the MDMA scheme,
which uses double spreading
techniques.

MDMA uses 'chirp' FM pulses,
which makes it possible to keep

Rat proves asyncronous point

Asynchronous logic can be designed
to automatically make the best use
of any voltage supply available. To
demonstrate the point, researcher
Charles Brej made this generator
which produces between nothing

and 1W as its electric mouse
falteringly runs around.

The attached Amulet 2e processor
correspondingly self-throttles and
offers performance from nothing to
its maximum of 40Mips. Amulet
power efficiency is 290Mips/W and
Brej is thinking of moving from
mice to rats. "A rat should be about
2W, thus a rat can generate S80Mips
on Amulet2e. This is very good
when compared with a processor
like the Athlon which uses 60W - 30
Rats - to produce the same speed,"
he said.

Brej is based at the University of
Manchester's computer science
department which has designed a
number of asynchronous processors
in addition to its ARM-compatible
Amulet series.

If funding can be found the
department will spin-out a company
called Self-Timed Electronics to
exploit its expertise commercially.

Of particular interest is the
department's Balsa synthesis tool
which can be used to generate
asynchronous logic designs from
high-level circuit descriptions.

LeCroy has unveiled a digital
storage oscilloscope that can
capture signals with a 6GHz
bandwidth and 75picosecond
(ps) rise time. The WaveMaster
8600A adds to existing 5 and
3GHz versions. By using silicon
germanium front end chips, the
scope can sample data at
20Gsample/s, with triggering on
glitches as short as 600ps, the
firm said.

average power constant, the firm
said. A dispersive filter compresses
the distributed energy at the
receiver.

The bit error rate of the system is
variable, but is set on the first chips
to 103, the same as the Bluetooth
specification. It could be increased
to as much as 1072, presumably at the
expense of data rate or by using
higher power.

In the lab Nanotron is using a
standard Bluetooth aerial, although
Bluetooth can only reach around
700kbit/s in good conditions. Even
wireless LAN, in its 802.11b guise,
only manages 4Mbit/s at a range of
10m, Jasper claimed. Wireless LAN
chips are far more complex, and
potentially more expensive.

Batteries get
charged up

Irish technology firm NTera has
demonstrated lithium ion cells that
can be charged and discharged 10
or 20 times faster than commercial
batteries.

The firm says that while production
devices are limited to 1C rates - 1A
charge for a 1Ah cell - in the lab it
has achieved 10C and 20C rates.
NTera has been able to speed up the
chemical process by using smaller
active particles. Increased surface
area allows lithium ions to get into
and leave the material quicker, it
said.

While particles in standard designs
arearound 10 to 30xm in diameter,
NTera’s work has reduced this to
between 20 and 200nm.

The downside to faster rates is a
reduction in overall energy
capacity. Charging at 10C, giving a
six minute charge time, reduces
total available charge to 95 per cent,
while working at 20C cuts the
energy to 60 to 70 per cent of
maximum.

Besides raising charge and
discharge rates, the firm is hoping
to improve the safety record of Li-
ion cells, which hold more energy
in terms of W/kg than dynamite.
This is being done by changing
from using carbon as the anode
material, and replacing it with
lithium titanate spinel (LiTi5O5).
Carbon is inherently unstable, said
the firm, because material
accumulated at the anode is close in
terms of electrochemical potential
to lithium metal.
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Develop and test complete micro-controller designs without
building a physical prototype. PROTEUS VSM simulates the
CPU and any additional electronics used in your designs. And it

does so in real time. *

® CPU models for PIC and 8051 and series
micro-controllers available now. 68HC11
comming soon. More CPU models under
development. See website for latest info.
Interactive device models include LCD
displays, RS232 terminal, universal keypad
plus a range of switches, buttons, pots,
LEDs, 7 segment displays and much more.
Extensive debugging facilities including
register and memory contents, breakpoints
and single step modes.
Source level debugging supported for
selected development tools.
Integrated ‘make’ utility - compile and
simulate with one keystroke.
Over 4000 standard SPICE models included.
Fully compatible with manufacturers’ SPICE models.
DLL interfaces provided for application specific models.
Based on SPICE3F5 mixed mode circuit simulator.
CPU and interactive device models are sold separately -
build up your VSM system in affordable stages.
ARES Lite PCB Layout also available.

Write, phone or fax for your free demo CD - or email info@labcenter.co.uk.

: C Tel: 01756 753440. Fax: 01756 752857. 53-55 Main St, Grassington. BD23 5AA.

*E.g. PROTEUS VSM can simulate an 8051 clocked at 12MHz on a 300MHz Pentium I
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measured using manual balancing

and later semi auto balancing
bridge instruments. These
instruments consisted of a network
that included the unknown
impedance, which was matched or
balanced against a known impedance
‘reference’ network. The great
advantage was that they were null
measuring instruments: the indicator
had no more to do than display zero.
This enabled instruments to be made
with high precision.

From this basic concept a whole
range of bridge types was spawned,
each specialising in measuring certain
aspects of impedance. All these types
are now totally eclipsed by the
modern microprocessor-based ‘smart’

In the early days, impedance was

LCR instruments. These have

The original Wheatstone bridge for measuring resistance with d.c.
(Fig. 7.1), from which so many varieties have evolved, is a symmetrical
network of six  arms ", one containing a source of current such as a

Simple

Wheatstone bridge, on

whick all other forms
of bridge are based

battery, and another a detector such as a galvanometer, When the
resistances of the remaining four are in proportion, i.e.,

Ry Rs

(which of course is the same a R,R, = R,R; and Ry = R, Rs/R,)
then the two points between which the detector is connected are at
the same potential, so the indication is zero. The bridge is balanced,
If any three of the resistances are known, the fourth can be calculated.
It is not necessary to know the actual values of three; the value of one
and the ratio of two are enough. So R, and R, (say) are called the
ratio arins. If R, is the unknown, to be measured, then R, should
be a variable standard resistance. Supposing first that Ry = R;
then at balance R, = R,. By varying theratio R, : R,, measurements
can be made beyond the range of R,.

In theory there is no limit to the range of bridge measurement,
but in practice the sensitiveness of indication, which is greatest when the
resistances of all six arms are equal, falls off the more unequal they are.

The bridge network being symmetrical, the condition for balance
is not affected by interchanging the source and detector.

Fig. 1a. Basic Wheatstone bridge."

Fig. 1b. There’s a variety of different bridge measuring
configurations.’

Modern impedance
measurement techniques

Since the early days of electrical science until the advent of the microprocessor, the
measurement of impedance was a grubby affair. In this set of in-depth articles,
Alan Bate (BEng (Hon’s) MIEE) takes us through the history and future of
impedance measurement.

superior performance in every aspect
and are far more user friendly. This
article discusses the modern
approach.

The demise of the bridge
Such instruments are of course
known as bridges, probably due to the
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balance detector. This is often a
sensitive micro-ammeter ‘bridged’
across the two networks, Fig. 1a. The
network arms were adjusted for
balance giving a zero or null reading
on the meter.

Bridges were slow and fiddly to
operate. It was often not obvious for
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inexperienced users to determine
which way to adjust the ‘arms’.

A certain government
establishment that I worked for in the
1960s had a sizeable room — known
as the ‘bridge room’ — which was
devoted solely to a range of such
instruments for all the general
impedance measurement made on
site.

Each bridge was designed to cover
a segment of the impedance plane.
They ranged from the Wheatstone
Bridge for resistance measurement at
DC, to various AC types for
inductance/capacitive reactance,
often with a single test frequency of
1592Hz, or 10000 radians, which
made the maths simpler! Figure 1b
shows a selection of bridge types.

The results read from the bridge
dials where often in admittance form
and reciprocal look up tables were
provided in the operating manual to
derive the required result. Such
instruments operated at a fixed
frequency or were limited to the
audio to low RF range.

Radio-frequency bridges existed
but could not measure very high or
low impedances. Neither could
adjustments be made to correct for
the shunt impedances of the bridge
itself although the ratio arm bridge
had good immunity to shunt loading
when balanced.

With the AC bridge, a tuned
amplifier was often employed with
head phones to increase the null
detection sensitivity and avoid the
problem of protecting the ammeter —
but not the ear! A special type of
display valve known as a ‘magic eye’
was also employed. One adjusted the
bridge until the magic eye displayed
a coloured band with minimum
width. d

Basic accuracy of the AC bridge
was usually around 0.1% to 1%. DC
resistance bridges have always
achieved high accuracy. By careful
design, the open and short-circuit
errors and losses to ground can be
made negligible at ‘zero frequency’.

The UK bridge manufacturer
Wayne Kerr eventually came up with
an auto-balancing instrument. While
these instruments were easier to use,
they were very limited in frequency
range and still fell far short of the
flexibility and basic accuracy of
modern instruments which no longer
use the traditional bridge method.

Finally, apart from the ratio arm
bridge, in circuit measurements
could not readily be made due to the
lack of guarding: more on this later.
With the development of the modern
LCR, a microprocessor-based
instrument, several major

Source resistance
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Fig. 2. All modern LCR
measuring instruments and

automatic test equipment
use the three-terminal
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improvements all came about at
once:

® Theresult could be displayed in
the most convenient and
appropriate form. The
microprocessor making the

_ necessary calculations and
decisions from the measured raw
data.

@ In circuit, measurements over a
wide frequency range could be
made.

® Fast repetitive measurements for
high volume manufacturing
became possible.

® Trim corrections could be made in
the software calculations.

® A wide range of test frequencies
became possible.

® A widerange of drive stimulus
could be provided.

® Programmable DC bias of voltage
for capacitors and current for
inductors could be easily applied.

@ Greater all up accuracy and
stability as all unknown
impedance types could be

referenced to a highly accurate,
stable and near pure resistor. Only
resistive precision impedances are
practical to manufacture in
volume.

Three-terminal measurement
All modern LCR instruments and
automatic test equipment, or ATE,
use three-terminal measurement
methods. This enables accurate in
circuit measurements of impedance to
be made with a simple circuit, Fig. 2.

If the ammeter is perfect, i.e. it has
no shuntresistance, it presents a
perfect short at terminal /. Hence
even if a shunt impedance exists from
terminal / to ground, no reading error
can occur as the ammeter will ‘hog’
allthe current, i.e. provide perfect
‘current guarding’.

A perfect differential amplifier
monitors the unknown voltage drop
across Z, directly at the unknown
terminals £ and /. The modulus of the
impedance can now be derived by the
ratio of the voltage to current reading.
Notice that the generator source and

Fig. 3. Practical
three-terminal
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