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PROBLEMS?

No Time

SOLUTION!

PIC based TOOLS to help you realise your project:
from single applications to full scale production

BASIC STAMPS °®

PIC based BASIC Stamps are perfect for one-off and low volume applications. /
Their easy to learn but powerful BASIC syntax (with familiar instructions such as GOTO, FOR ... NEXT,
and IF .. THEN as well as instructions for serial I/0, pulse measurement, button debounce, DTME X-10
etc) will get your application up and running in hours. Once programmed, the Stamp runs independantly
of your PC and programs are stored in non-volatile EEPROM so they can be changed at will. Detailed
manuals cover many commonly needed routines and the Stamp is well supported by a growing list of
custom application kits to cut development time even further. Available in two formats:
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SWITCHES 0-3
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BASIC BTN °° G °° & | . BASIC
Stamp 1 (BS1-IC) = el = Stamp 2 (BS2-IC)
8 1/0 Lines Lo | ;. 16 1/0 Lines
up to 80 program lines e W | = up to 500 program lines
Comms to 2400 baud o ) i ) ] Comms to 50 kbaud
35x10mm size Application note 1: Using the BASIC Stamp as a simple interface terminal 24pin DIP package
£29 single price Typical Application £49 single price

BASIC Stamp Development Kits including PC software, manuals, 24+application notes,
downloader cables, Stamp (BS1-IC or BS2-IC) and corresponding Project Board - £99 / £119

PIC16Cxx DEVELOPMENT TOOLS

For medium to large volumes and high speed requirements, the popular range of PICs is hard to beat.
We offer an extensive range of programmers, emulators and associated hardware to support the
following PICs: 52 54 55 56 57 58 620 621 622 61 62 63 64 65 71 72 73 74 84

PIC16Cxx Programmer In Circuit

Emulators

*True hardware
emulation of
program memory,
registers and 1/0

*Unlimited
breakpoints.

*Single stepping

* Software-programmable oscillator

* ZIF sockets * Windows Environment

* SOIC/SSOP/PLCC adapters *Runs from 32Khz to 10Mhz ('xx) and 20Mhz ('5x)

: Prototyping boards * Source level debugging for PASM(X), MPASM and MPC
Compilers/Simulator * Optional trace facility
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PIC16Cxx-PGM P
Also stocked

Milford Instruments Please call or fax to r.ecei.ve P/F;ALL@)( F4
Milford House, 120 High Street, o o c:ﬁa;?if;ifc?&ep;ff bt 3805 Atherton Road, #102
CL SOUTH MILFORD LS25 5AQ and £3 shipping. Rocklin, CA 95765 USA

916-624-8333, Fax 916-624-8303
registered trademarks of Parallax, Inc. http://www.parallaxinc.com

01977 683665 Fax 01977 681465 BASIC Stamp & the Parallax logo are
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WIRELESS LINK

Covering distances to 120m, Pei An’s
wireless RS232 link hardware operates
up to 9600 baud via type-approved
transmitter/receiver modules.

THE FIRST RADIO PATENT

Exactly a century ago, Marconi filed his
patent, representing the beginning of a new
era in communication. Tom Ivall looks at
that patent and events surrounding it.

_________HP8E647A WINNER
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NEW APPROACH

Improving performance in both am and fm
systems, Archie Pettigrew’s new detection
technique involves an amplitude-locked
loop.

DESIGNING CRT
DEFLECTION

There is one very common application
where bipolar power devices do the job
better than mosfets. David Sharples
explains why.

THERMAL DYNAMICS IN
AUDIO POWER

Douglas Self describes how the location of
an audio power amplifier’s temperature
sensor affects performance.

DESIGNING FOR
SPECTRUM ANALYSIS

Felice Labbrozzi outlines modules of his
high-performance, yet economical,
pe-controlled 1GHz spectrum analyser.

507 SIMULATION FOR

MIXED SIGNALS

Bashir Al-Hashimi explains the benefits of
having seamless analogue and digital
design facilities in one package.

517 PUTTING THE POWER
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BACK IN

John Lenk shows how to apply charging
ICs in a variety of designs for single and
multi-cell NiCd and NiMH chargers.

Regulars

COMMENT
Thanks — but no thanks

NEWS

Light emitting polymer, Low resistance
power FET, EMC amnesty, Low Voltage
Directive, Chip prices softening.

3D optical storage could offer significant
advantages over conventional 2D
techniques — page 450.

RESEARCH NOTES

Photosynthesis, Intelligent micromachines,
Optical switch for 3D data storage, Power
boosted permanent-magnet motor, Benefits
of dual flat-screens.

LETTERS

Cable effects, Oxygen and cancer?,
Transmission lines, Caller ID,
Help please.

CIRCUIT IDEAS

200MHz spectrum analyser, RF signal
generator with sweep, Trickle-charged
emergency light, Electrostimulator.

NEW PRODUCTS
Pick of the month — classified for
convenience.

Combined July-August issue
Watch out for the next issue of Electronics World
16 extra pages for the same price! On sale 4 July.

June 1996 ELECTRONICS WORLD

When Guglielmo Marconi
applied for a patent on his
wireless telegraphy apparatus,
Queen Victoria was still on the
throne - page 461.

Wireless link modules —-
40% discount

Radiometrix is offering a
pair of BiM Tx/Rx modules
for just £60.65. Part of Pei
An'’s design, these devices
can be used over distances
to 120m at speeds to
40kbit/s - page 454.

Depletion regions

0.4um

Two dimensional GaAs

The remarkable characteristic of this 2D
Mesfet is that it functions with only 200
electrons in its channel, allowing ultra-
low-power operation - page 444.

JULY/AUG ISSUE
ON SALE 4 JULY
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“..a very capable package which will be of
interest to many electronic designers,
especially because of its low price."

CADCAM, March 1996

For just £249* Quickroute 3.5 PRO provides a complete schematic
& PCB design system for Windows 3.1, '95 and NT. The system
includes multi-sheet schematic capture with power rall and bus
support, auto-routing on 1 to 8 layers, netilst, CAD-CAM and WMF file
export as well as design rule and connectivity checking.

More advanced functionality Is provided by Quickroute 3.5 PRO+
which for just £399* offers all the features of PRO as well as copper
fill, enhanced auto-routing, netiist import, Gerber import/viewing,
DXF file export, and links to a wide range of simulation packages.
PRO+ dalso includes englneering change/enhanced connectivity
checking which will update your PCB from a schematic, adding or
removing nets and components automaticatly.

Call now and we wili send you our free demonstration pack.

*Prices are PRO £249 and PRO+ £399. Post & packing is £5 (UK), £8

(Europe). and £12 (worldwide). Please add V.AT to the total amount.
Lower cost versions are also available.

Tel/Fax 0161 449 7101
www.quickroute.co.uk
L EMail: info@quicksys.demon.co.uk
u Quickroute Syst;g;i‘lsgjﬁ: ;ég% lI.)(llrle(;Mcrple Bridge,
All radermarks are acknowiedged & espected

CIRCLE NO. 106 ON REPLY CARD
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EMBEDDED (

ACCEMBLY SIMULATION

€051

C compller, first released in 1221, now features:

*  Easy to use interrupt support with register bank switching
* |EEE floating point arithmetic

*  |EEE ©25 source level debug output

* Integrated relocatable assembler

Simulator running under Microsoft Windows provides extensive
support for the 8O51 code development

Ovur first C compiler/assembler package
now supports flaating point orithmetic

*  has been widely adopted by many OEM's to support their
BE000 and 68307 hardware

CPU32

B8020 C compller/ossembler, originolly developed to accompony
Motorola's G80O20 and GEECO20 evaluation models

*  Now supports the CPU32

. BE88) co-processor support

*  |EEE 695 source level debug output

Further information from:

CROSSWARE PRODUCTS

St john's Innovation Centre, Cowley Road, Cambridge, CB4 4WS , ux
Tel: 444 (0) 1223 421263, Fax: +44 (0) 1223 421006

Web: http://www.crossware.com, E-mail: sales@crossware.com

N

CIRCLE NO. 107 ON REPLY CARD

I(S:"??EOI\L/J!'E | Prices and specifications are subject o change without nofice.

CHELMER

VALVE

cvc COMPANY

If you need Valves/Tubes or RF Power

Transistors e.t.c. ...then try us!
We have vast stocks, widespread sources and
33 years specialist experience in meeting our
customers requirements.

o & 700 50 1000 B O &0 500 G [V

Tuned to the needs of the Professional User

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

B44-01245-355296/265865
Fax: 44-01245-490064
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Thanks - but no thanks

Over many years, | have watched in horror as electronics
companies launched products which seemed to have
been designed without any thought for the paying customer.
Even as they hit the market, we just knew they were going
to fail.

This represents a tricky dilemma journalists covering
electronics. Should we write off the product as a flop, and
thereby help to make it one? Or should we try to give it a
helping hand, thereby putting consumers at risk of buying
something that will later become obsolete?

In the case of Sir Clive Sinclair’s C5 trike, it was an easy
call. No matter that the battery went flat as quickly as
anyone who has flattened a car battery with the starter
could have predicted. Had Sir Clive ever actually tried
taking one out on a busy road, and seen how it felt to be
next to the wheels of a lorry?

Last year ICL and Fujitsu joined forces to launch the
Indiana range of PCTVs. Soon after Olivetti followed suit
with Envision. These three companies had one thing in
common; no experience in consumer electronics. Even so it
is hard to imagine how their designers could have made
such a basic mistake.

Although the idea of using one tv screen for both a pc and
tv is superficially seductive, there is an obvious and fatal
flaw. Television screens are intended to display relatively
low resolution tv transmissions. They look fine from across
the room. Move close to a tv set you see interlace jitter;
horizontal lines flicker vertically as the fields change. On
50Hz PAL sets, there is the added problem of wide area
flicker on bright white images. The colour shadow-mask
pitch is coarse, to match the tv scanning raster. So PC text
and graphics look coarse too.

A tv screen makes a rotten pc
display. That is why, after the
| era of Sinclair Spectrums and
Amstrads, the pc industry
moved away from tv standards,
to higher refresh rates, and
started to sell pcs with dedicated
monitors.

Did anyone inside ICL, Fujitsu
and Olivetti ever sit down in
front of their own PCTVs and
actually try some serious word
processing, database building or
spread sheet design? Apparently
not.

Like biood from a stone I
have now squeezed the
admission that production of
Indiana and Envision stopped
last winter, and neither ICL/Fujitsu or Olivetti has any firm
plans for the future.

Philips developed Laservision, the 12in optical video
disc, in the seventies. Rival electronics companies all round
the world very quickly saw the elegance of laser read-out
and gave up their research on altemative systems. Never
mind that Laservision was launched later than promised,
and was thus faced with competition from the vcr. The
technology spawned CD, CD-ROM and recordable disc.

Stubbornly, RCA pressed ahead with CED Selectavision,
a 12in grooved capacitance disc that needed a caddy. It was

launched in the US and UK, but plain as pikestaff never had
a chance. Hardly a disc played without skipping and the
player had to incorporate a ‘nudge control’ to knock the
stylus when it stuck in the groove. RCA’s blinkered vision
cost the company so much in hard cash that its name and
trade infrastructure were bought by Thomson of France.

Commodore once had a healthy share of the computer
and games market. Seeing Philips preparing for the launch
of CD-interactive, Commodore dreamed up the idea of
CDTV - an Amiga-based interactive CD that was
incompatible with the Philips format. Commodore hoped
that by rushing to the market ahead of Philips, CDTV
would become the de facto standard.

One selling point was that the CDTYV player was also a
CD player. So how could Commodore have made the basic
mistake of using a computer CD-ROM drive that played
discs only when loaded into a caddy? Commodore’s answer
was that CD data discs need protection from finger marks.

With caddies costing around £5 a time, it was impractical
to give one away with each CDTYV disc. Audio CDs come
in jewel boxes, anyway. So Commodore gave away one
free caddy with each player and the owner had to load each
disc in the caddy before playing it.

Instead of taking a CD out of its jewel box and loading it
into a CD player tray, the owner had to take the CD out of
the jewel box, and load it in the caddy before loading the
caddy in the player. There was no less handling of the disc,
just extra inconvenience.

The caddy issue raises its ugly head again later this year,
but from the opposite direction. Toshiba, Thomson and
Time-Warner are promising to launch high density DVD
movie players, with Philips, Sony and others following next
year, in less of a rush. By early May there was still no final
agreement on vital standards issues, such as copy protection
to prevent people dubbing high quality movies from disc to
tape, and regional control, to stop movies released in the
USA playing on European players.

But there is one issue on which the DVD Alliance is
solid. Having learmned from Commodore's mistake on
CDTYV the hardware and software companies have pledged
that the DVD system will not need a caddy. Discs will be
packaged like ordinary CDs and loaded direct into a tray in
the player.

How strange then that some prototype DVD players still
use caddies. Although the more modem prototypes use
caddy-less tray loading, it pays to watch any DVD display
and see how the demonstrator handles the discs — with
extreme care, at the extreme edges.

No-one grabs a DVD disc with sticky fingers. But
unfortunately this is exactly how the public treats CDs.
They will treat DVDs that way too. Will the error
correction cope? We are assured it will, even though the
capacity of the new disc is so much greater, thanks to pits
that are so much smaller.

If the DVD Alliance launch their system without first
giving players and discs to sticky fingered next door
neighbours, they could pay the same price paid by Sir
Clive, RCA, ICL, Fujitsu, Olivetti and Commodore. That
price is horrendously expensive failure thanks to the
public’s reluctance to pay money for neatly packaged
inconvenience.

Barry Fox
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UP DATE

Wireless LAN
technology connecting
handheld pcs -
including one from
SAIC the UK
ruggedised computer
supplier - is being
tested for
electromagnetic
compatibilify in Russia’s
Mir space station. A
2.45GHz spread
spectrum wireless LAN
rom US company
Proxim was taken up to
the space station on the
space shuttle Endeavor
in March. According to
Yuri Gawdiak, a NASA
computer engineer:
“Today’s astronauts are
surrounded by miles
and miles of cable.
Wireless networks
eliminate their need.”
One important aspect
of the emc tests will be
the system’s
susceptibility to the
impact of cosmic
particles on processors
and memory devices.

The remarkable
characteristic of
this 2D Mesfet is
that it functions
with only 200
electrons in its
channel, allowing
ultra-low-power

operation.
2.5um/

EMC all over again?

ast year’s panic over the introduc-

tion of CE marking for the EMC
Directive is set to be repeated when
the net technical harmonisation
standard rears its head. If industry
thought emc compliance caused
problems, then enter the Low
Voltage Directive, or LVD.

According to industry experts,
many electronics engineers and
manufacturing companies have little
understanding of the LVD.

Andrew Perkins, instrument sales
manager for Schaffner EMC,
involved in conducting seminars
said: “People’s knowledge of the
LVD is akin to that of the EMC
Directive this time last year. Less
than 5% of people attending the
seminars are doing the tests correct-
ly.”

The lack of understanding is also
resulting in few companies conform-
ing to the Directive.

As of January 1, 1997, the LVD
attains the same status as the EMC
Directive, with manufacturers being
required to CE mark for LVD
conformity.

This means that someone will have
to sign a declaration of conformity
and will be held accountable in law.

Safety divisional manager at TRL
EMC is Simon Barrowcliff. “Small
and medium sized companies are
exhibiting good engineering practice
in most cases”, he said. “They are
designing for safety but they are not

conforming to the LVD.”

While the DTI has provided
information on the LVD, its spread
over several years has resulted in it
lacking the profile of the successful
emc campaign. This, however, is
likely to change in the coming eight
months.

Richard Ball, Electronics Weekly

What is the Low Voltage Directive?

@ The LVD is the standard specifying design and tesﬁn% of equipment
connected to the mains. The ‘Low’ refers to voltages below 1kVac and
1.5kVdec. It differs from the EMC Directive in several significant

respects:

® The LVD dates from 1973 and is one of the first technical
harmonisation standards. This has given companies ample time to
prepare for LVD-day. Unlike the EMC Directive, there is no excuse for
ignorance and little or no leniency will be allowed.

@ Harmonised European standards for the LVD are much more
complex. Longer design and testing time will be necessary to ensure
total compliance by 1997. One route to compliance is via approval
schemes such as the BABT scheme for telecoms and the BEAB for
consumer and white goods. These specify third party type testing
and formal quality systems such as ISO9001. Smaller companies
with less funds and manpower may find these schemes prohibitive in

cost and time.

@ More information: DTI booklet, Tel: 01179 444 888.

EMC amnesty for UK manufacturers

ritish electronics manufacturers

have been given an ‘unofficial’
emc breathing space by the govern-
ment.

The DTI has told local trading
standards officers, who have been
officially policing the EMC Directive
since January, to take a lenient
approach to enforcement at least for
this year.

“There has been guidance to local
authorities to allow a period of

grace,” said David Roderick, director

of the safety committee for the
Institute of Trading Standards.

In a move, which seems to be out
of step with the rest of Europe, the
DTI appears to be responding
“sympathetically” to those suppliers
waiting to have their products

qualified in test houses. “There is
concern about the test houses not
being able to cope, so where people
have made attempts to get things
done, we will look upon it sympa-
thetically,” said Roderick. No one in
the UK has yet been prosecuted
under the EMC Directive, and
Roderick believes any prosecutions
are unlikely in the near future.

Ultra-low power 2D mesfet nearer production

University of Virginia’s research
group that recently demonstrated
an ultra-low power two dimensional

Depletion regions
R

Two dimensional GaAs

mesfet has moved a step closer
towards a production version.

The remarkable characteristic of the
original device is that it operates
properly with only 200 electrons in its
channel. Conventional fet structures
are swamped by second order effects
at such low currents.

The advance is in the construction
of the device. The developmental fet
was made using a
AlGaAs/InGaAs/GaAs heterostruc-
ture, built up layer by layer on the
substrate and patterned using an
electron beam. Bill Peatman, a
member of the team said: “This
technique is not at all suited to mass
production.”

The newest version is constructed
using ion implanted bulk n-doped
GaAs - a conventional technique and
material.

Peatman said: ““We made two
transistors with the same geometry,
one with the original construction and
one by ion implanting bulk GaAs.
The two behave very similarly, and
were closely predicted by our theoret-
ical models.”

The channel of the 2D mesfet is a
0.4pm wide strip connecting the drain
and source. The strip is only a few
nanometres thick, hence the 2D label.
Gates on either side of the channel
control the width of the conduction
region within.

444
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SMART CARD EVALUATION SYSTEM

P
o m
2 U Low Cost Introduction to Microprocessor Smart Cards
g : SMART CARD EVALUATION PACKAGE
- N Comprising of Presentation case containing:-
¢ Smart Card Reader / Writer ( Programming Interface)
O I ¢ 244 page Hard Back reference book, covering all aspects of Smart Card design and programming.
Q ¢ Smart Card Interogation System, to identify the commands accepted by a target Smart Card.
I- ¢ Evaluation application, for use with Smart cards provided in'the package.
h ¢ ‘C’ Library & Command descriptions. For the user to design their own Smart card applications using the cards provided.
n ¢ Programmers Development Suite. Text Editor Assembler, Simutator for programming the Cards provided.
g : * Development Boards for use with the programming interface. Allowing the user to simulate a Smart Card
o * Selection of real Smart cards with full programming details.
0 |
(U This package is all that is required to understand and develop, your first Smart Card application. The comprehensive documenta-
o > tion and specially written applications, give the user a valiuable insight into Card architecture and Programming techniques. Com-
prehensive ‘C’ listings are included as Is a complete 'RISC- like' processor development system. The package includes develop-
E ment PCB's to allow the user to program and Simulate a Smart Card, also included are REAL SMART CARDS along with ac-
o : cess commands and complete UNRESTRICTED programming information. The unique SMART CARD iINTERROGATON
I_ — SYSTEM allows the user to Communicate with a Target card and ‘extract the command set used by that card !
For more detailed product information please send a LARGE SAE with your request.
£225.00 discounts are available for muitiple orders and Educational establishments.
THE SMARTEST SOLUTION

Crownhill can offer a broad range of processor based smart cards. Crownhill are not aligned to any single
microprocessor or die supplier. This allows us to work with you the customer, in the selection of the optimal
processor for your application.

Crownhill can supply over 150 different types of IC from more than 12 silicon suppliers, all can be incorporated into
smart card format. Some cards are available from stock, most are manufactured to the customers specification.

JOHN MORRISON

DEVELOPMENT SOFTWARE & OEM PROGRAMMING MODULES
R T

PIC IN CIRCUIT EMULATOR ; ____MEGA PROM I N
: | A versatile EPROM programmer capable of handling

A low cost ICE to emulate all 18 or 28 pin PICE &
devices. All ports are Bi-Directional with 0SC2 EPROMS, EEPROMS, Flash Memeary from 2Kb to |
18Mb NOW Including Microchip 24LC Series serial [

PIC PROGRAMMER :
PIC16C54, 16C55, 16C56, 16C57, 16C58A,
16C61 16C64, 16C65, 16C71, 16C74, 16C84, ’
16C620, 16C621, 16C622 & Memory Chips |
24L.C01, 24LC02, 24LC16, 24LC 32, 24LC65

output and RTCC input. An onboard A/D con-f hi
verter allows emulation of the PIC16C71. Sup-f .rrn:moryc L les with a host PG via the b
plied with PIC DEV software suite, user manual, f ce:trs;?g::;’:z's;‘;e;a:;n il dapri:;tr cablvela Th: -
:zgnperc:l:!cgtsleads, R P aregienS | unit features AC / DC input Voltage handling and
Note the ICE is not ‘real time’ the speed if emula- B m Yy ZiF sockat,
tion is determined by the host PC. However an £99.95

local clock output is available to enable real time
mesurments to be taken.

£125.00

Supplied with powerful editing software allowing the
user to Read, Write & Copy PIC devices inciuding [
data memory and fuse areas. Supplied with an
integrated Editor Assembler software suite. Sample E
files and notes. (PIC 16C84 copy protection removal [
Is possible with the enhanced version) 3

.£99 95

EPROM Emulator
|A versatile EPROM pEmulator for ROM from 1Kb to £
| 32kb i

SMARTIE EEPROM PROGRAMMER
EEPROM programmer covering: 24xx01,02,04,08,16,32,65, 164, 174, 29xx, 59xx, 85xx, 93xx, NMC, PCF.

Smart little unit, just pligs into a free parallel port on the IBMPC and auto detects Microwire or 12C types. Simple t
use and fast operation make this little programmer indespensabie.

£49.95

Although this unit can be used to decode Car Radio’s and Cassete players, we offer no
advice or support for that use......please do not ask! :

port using paralle! cable. The unit features very fast :
Downioad to tarket board EPROM socket and complete F:
lntegratlon with ouw development software suites. :

with no loss of functionality.

£69.95

We stock the full range of JOHN MORRISON development soﬂware for PIC devices, Mlcroprocessors and Mlcrocontrollers Each soﬂware suite has |
aFULLY INTEGRATED TEXT EDITOR, ASSEMBLER, SIMULATOR and DISASSEMBLER :
Code can be downloaded directly to our Emulators. All software is supplied with sample code and operating instructions. Devices catered for include:
MCS-8051/52/552, MCS-8048/49, PIC-16C54/55/56/57 and compatible, PIC 16C71/84 and compatible. HD-63/6809, 6502

£19 95

CHEQUE
CROWNHILL ASSOCIATES LIMITED e & Pos::’l'.T::DER
PO BOX 845 01223 235895 _DELTA
— W FAX 01223 441645 International Money order
Cambridge —— et ] [ ves
TR RESESEEEAELs SREaRE o ¢ ACCESS

CB4 9J4S . MASTER CARD

Subject to 5% Surcharge

All prices are subject to VAT at the prevailing rate ( 17.5%) for EC orders

CIRCLENO. 109 ON REPLY CARD
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UPDATE

Plastic lights

ambridge Display Technology,

CDT, is to give the first public
demonstration of its light emitting
polymer display in San Diego.

The forum is the Society for
Information Display’s annual
conference and the device is a 60
column by 16 row photo-emissive
dot matrix.

The display is said to combine
characteristics of leds and lcds. Mark
Gostick, a spokesman for CDT, said:
*“The technology has the emissivity
of leds, with the patternability of
lcds. Light is emitted wherever
activated electrodes cross one
another.”

Although the demonstration is a
dot matrix display, the first commer-
cial use is likely to be as a backlight.
Gostick said: “The life to 50%
brightness is currently 3000 hours.
This is perceived to be a bit short for
a display, but easily long enough for
a backlight.”

Light emitting polymer backlights
offer similar advantages to electro
luminescent materials. They are
extremely thin, with the same
emissivity and a similar lifetime.

The stated advantage of light
emitting polymers is that they only
require several volts, eliminating the
inverter normally associated with
electroluminescent lights. Gostick
said: “The lack of an inverter makes
a light emitting polymer backlight
cost less to produce than the equiva-
lent electroluminescent panel.”

Most of the development displays
made by CDT so far have been green
and on glass substrates, but other
types have been made. Gostick said:
“We have made red and blue ver-
sions, the blue ones are the most
difficult to produce. We have also
made some flexible displays on
plastic film, but the lifetime is not as
good as the glass ones yet.”

Steve Bush, Electronics Weekly

Satellite tracker handles big waves

Receiving satellite transmissions at
sea presents difficulties, with the
signal being lost when the boat turns,
pitches and rolls. This can be
overcome by gyroscopically directed
dishes; but the comparatively low
power of satellites has meant that
these have had to be large.

The launch of three high power
digital satellites by GM Hughes
Electronics has enabled KVH
Industries of Rhode Island to produce
a compact system capable of
operating up to 200 miles off the US
coast.

The TracVision actively stabilised
antenna has an 18in carbon fibre dish
guided by a robotic arm to maintain
tracking accuracy to within 1°. It uses
a digital, Earth-referenced compass
and attitude sensors to hold

This marine satellite tracker can move at 18°%s. It has a 110°
elevation range and can rotate through 360°.

directional information over long
periods of time, with digital
gyroscopes to provide instant
directional information.

Measurements are relayed to the
cpu, where software calculates the
rate of the movements and translates
them to stable, land-based
coordinates. These are then converted
to commands in the motor control
unit to guide the robotic arm.

Two motors power the arm and
antenna in the opposite direction to
the movement of the vessel. It is
capable of locating the target satellite
with or without GPS information. The
elevation range is +110° from
vertical, azimuth range is 360°
continuous, and the tracking rate is
18°/s at horizontal.

Received video signals are passed
to a set-top receiver box. A patented
robotics gimbal joint system prevents
cables from wrapping around the
antenna pedestal and causing
transmission breaks.

A smaller Tracphone version has
also been produced. It has an 11.5in
dish for satellite phone and fax
communications. With this version,
internal sensors measure the heading,
pitch and roll of the vessel relative to
the satellite. These are then
transmitted to a microprocessor that
directs the motors controlling the arm
and dish.

Winerer

Power fet resistance
lowered to 260mQ

Motorola has announced its next
generation of power fet technol-
ogy — hdtmos-2 — which gives a 30%
reduction in Rpg,, compared with the
original hdtmos process.

Significant structural changes have
bought the resistance of a 2mmx2mm
chip down from 800m¢£2 to 260mg2.
Sample devices are expected in the
second quarter of this year.

Chip prices softening

oftening chip prices could be hit

further as 14 new fabs come on
stream before the end of June, and at
least 16 more are due to start up in the
second half of the year. The total for
the year could be as many as 40 new
fabs.

These are in addition to 60 fabs
which, according to US analysts,
came on-stream last year: 19 in
America, 12 in Japan, 11 in Europe
and 18 in Asia.

FCC considers Internet
radio band

e US Federal Communications

Commission is considering setting
aside a band of radio frequencies for
high speed Internet access over short
distances. The FCC says it may set
aside two bands of frequencies in the
5.15-t0-5.35GHz and 5.725-to-
5.875GHz bands for use by wireless
computer devices that would send and
receive data over a 0.25 mile range at
rates as high as 25Mbits/s.

“Low-power radio technology can
serve as a low-cost, high-bandwidth
on-ramp to the information super-
highway,” said FCC Commissioner
Susan Ness. The FCC has been
petitioned by Apple Computer and
the Wireless Information Networks
Forum to set aside the frequencies.

Apple and other supporters say that
these radio frequencies could be used
for campus style local area networks.
These would operate over a university
or corporate campus linking computer
users, and would be a cheap alterna-
tive to cellular phone or PCS net-
works.

Apple is also proposing a related
technology that would allow high
speed wireless data communications
over a 9.6 mile range at 1.5Mbits/s.
Using wireless technology could
prove popular within corporate
offices and save on the considerable
expense of rewiring offices for high
speed networks. |
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HART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

Hart Audio Kits and factory assembled unis use the unique combina-
tion of circuit designs by the renowned John Linsley Hood. the very
best audiophile components, and ouf own engineering expertise, lo
give you unbeatable performance and unbelievable value for money.
We have always led the field for easy home construction to profes-
sional standards, even in the sixties we were using easily assembled
printed arcuits when Heathkil in America were still using tagboards!.
Many years of experience and innovation. going back to the early
Dinsdale and Bailey classics gives us incomparable design back-
ground in the needs of the home constructor. This simply means that
building a Hart kit is a real pleasure, resuiting in a piece of equipment
that not only saves you money but you will be proud to own.

Why not buy the reprints and construction manual for the kit you are
interested in 1o see how easy it is 10 buld your own equipment the
HART way. The FULL cost can be credited against your subsequent
kit purchase.

K1100 AUDIO DESIGN 80 WATT
POWER AMPLIFIER.

This fantastic John Linsley Hood designed amplifier 1s the fiagship of
our range, and the i1deal powerhouse for your ultimate hifi system.
This kit is your way to get UK performance at bargaln basement
prices. Unique design features such as fully FET stabiised power
supplles give this amplifier World Class performance with starting
clanty and transparency of sound, allied to the famous HART quality
of components and ease ot construction.

Useful options are a stereo LED power meter and a versatile passive
front end giving switched inputs, with ALPS precision Blue Velvet
low-noise volume and balance controls. Construgtion is very simple
and enjoyable with all the difficult work done for you, even the winng
is preterminated. ready for instant use!. All versions are available with
Standard components or Super AL ile come
ponents at £29.60 extra per channel. plus U2.40 if you want to include
Gold Plated speaker terminals.

K11008 Complete STANDARD Ampirfier Kit..
A11008B Factory Assembled .

K1100SC Complete SLAVE Amplifier Kut

A1100SC Factory Assembled.

K1100M Complete MONOBLOC Amplifier K,
A1100M Factory Assembled..

RLH11 Repnnts of (atest Amplifier amcles
K1100CM Construction Manual with full parts hists .

“CHIARA” SINGLE ENDED
CLASS “A” HEADPHONE
AMPLIFIER.

£395.29
£499.21

.£422.62
.£261.20

. .£329.20
£1.80
£5.50

This unit provides a high quality headphone output for *stand alone®
use or to supplement those many power amplifiers that do not have
a headphone faciiity. Easily installed with special hnk-through teature
the unit draws its power from our new Andante Ultra High Quality hn-
ear toroidal supply. Housed in the neat, black firushed, Hart minibox
it features the wide frequency response, low-distortion and ‘musical-
ity’ that one associates with designs from the renowned John Linsley
Hood. Pre-terminated interconnecting leads and PCB mounted sock-
ets prevent supply polanty reversal and on-board diagnostics provide
visual indication of supply hne integrity. Volume and balance controts
are Alps “Blue Velvet” companents. Very easily bullt, even by begin-
ners, since all components fit directly on the single pnnted circuit
board. The kit has very detailed instructions, and even comes with a
complementary roll of Hart audiograde sitver solder. It can aiso be
supplied factory assembled and tested. Selling for less than the total
cost of all the components. if they were bought separately, this unt
represents incredible value for money and makes an
attractive and harmonious addition to any hifi system

K2100 Complete Kit

K2100SA Senes Audlophite version with selected audtopmle
components. .
A2100SA Senes Audiophile version, factory Assembled
K3565 “Andante” Power Supply Kit to suit "Chiara”.
A3565 Power Supply, Factory Assembied.

CM2100 Construction Manual,

SPECIAL OFFER. Both units together. Kit Form..
Factory Assembled and Tested..

..£109.50

. £112.46
. .£149.46

£333.62°

“Andante” SERIES 20VA
AUDIOPHILE POWER
SUPPLIES

Specially designed for exacting audio use requifing absolute mini-
mum noise, low hum field and total freedom from mechanical noise
this unit is a logical development from our highly successful 1550
senes.

Utilising linear technology throughout for smoothness and musicality
makes it the perfect partner for any module requiring fully stabilisec
215v supplies.

Two versions are available. K3550 has 2 +15v supplies and a single
15v for relays etc. and can be used with our K1400 preamp and our
K1450 RIAA pickup preamp, as well as other useful modules soon to
be introduced. The K3565 is identical in appearance but only has the
215v highter current supply for use with the K1450 RIAA pickup pre
amplifier or "Chiara”™ headphone amplifier.

K3550 Full Supply with all cutputs. .. ........
K3565 Power Supply for K1450 & K2100.

ALPS “Blue Velvet”
PRECISION AUDIO
CONTROLS.

Now you can throw out those nolsy ill-matched carbon pots and
replace with the famous Hart exclusive ALPS 'Blue Velvet' range
components only used selectively in the very top flight of World ctass
amplifiers. The improvement in track accuracy and matching really is
incredible giving better tonal balance between channels and rock
solid image stapility. Motonsed verslons have 5v DC motor.
MANUAL POTENTIOMETERS

2-Gang 100K Lin.

2-Gang 10K, 50K or 100K Log.

2-Gang 10K Special Balance, zero crosstalk and zero
centre loss. oo

MOTORISED POTENTIO! ERS

2-Gang 20K Log Volume Controt . .£26.20
2-Gang 10K RD Speciat Balance, zero crosstalk and |ess man 10%
loss in centre position. .£26.98

£15.67
.£18.40

£17.48

TECHNICAL BOOKSHELF
NEW! Another Classic by John Linsley Hood. "AUDIO ELECTRON-
ICS™ Following the enormous ongolng success of his “Art of Linear
Electronics” the latest offenng Is the all-new edition of “Audio
Electronics™. now entirely re-written by the master mmself.
Underlying audio techniques and equipment is a wortd of electronics
that determines the quality of sound. For anyone involved in design-
ing. adapting or using digital or analogue audio equipment under-
standing etectronics leads to far greater controt over the reproduced
sound. The subjects covered Include tape recording. tuners. power
output stages, digital audio. test instruments and loudspeaker
crossover systems. John's lifetime of experience and personal inno-
vation in this field allow him to apply his gift of being so familiar with
his subject that he can wnte clearly about it and make 1t both
interesting and comprehensibie to the reader. Containing 240 pages
and over 250 line illustrations this new book represents great value for
money at only .£18.99°

“THE ART OF LINEAR
ELECTRONICS.”

The defintive linear electronics and audio book by John Linsiey
Hood. This 300+ page book will give you an unparalieled insight into
the workings of all types of audio circuits. Learn how to read circuit
diagrams and understand ampiiers and how they are designed to
give the best sound. The virtues and vices of passe and active
components are examined and there are separate sections covenng
power supplies and the sources of noise and hum. As one would
expect from this wniter the history and dervation of audio amplifier
aircuitry have an entire chapter. as does test and measurement equip-
ment, Copwously iflustrated this book 18 incredible value for the
amount of information it contains on the much neglected fieid of Iin-
ear, as opposed to digital, etectronics. Indeed it must be destined to
become the standard reference tor all who work. or are interested in,
this field. Latest repni edition with Index. 1994 344
Pages. 247 x 190. tKg. 0-7506-0868-4. £16.95°

“DIGITAL AUDIO AND COMPACT DISC TECHNOLOGY"
0-7506-0614-2 . .£17.95°
INTRODUCING OIGITAL AUDIO CD, DAT AND SAMPLING. ISBN
1870775228 .£7.95
“THE ART OF SOLDERING™ 0-85935-324-3. 0 £3.95
“TOWERS' INTERNATIONAL TRANSISTOR SELECTOR"
0-572-0t1062-1. 5 .£19.95°
~AUDIO" F.A Wilson. BPH! ..... £3.95
“HOW TO USE OSCILLOSCOPES & OTHER TEST EQUIPMENT"
R.A.Penfoid. BP267. .

“THE LOUDSPEAKER DESIGN COOKBOOK"

vance Dickason.

(4thIEdR)|0-9624-191-7-6 .. . .lgmoL i oL S

ELECTROSTATIC LOUDSPEAKER DESIGN AND CONSTRUC-
TION Ronaid Wagner BKT6 .£1895
“AN INTRODUCTION TO LOUDSPEAKERS & ENCLOSURE
DESIGN™ V. Capel. BP256 ... ... . £2.95
“LOUDSPEAKERS FOR MUSICIANS" BP297 ......... .£3.95
“THE HART PRINTED CIRCUIT BOARD CONSTRUCTION
GUIDE.” .£2.50

VALVE -& EARLY
CLASSIC BOOKS

THE VTL BOOK David Mantey BKVT1. £17.95
LOUDSPEAKERS; THE WHY AND HOW OF GOOD REPRODUC-
TION. G.Briggs. 1949 0:9624-1913-3. .£8.95
MULLARD TUBE CIRCUITS FOR AUDIO AMPLIFIERS BKAAZ27
5 5 S oot . .£13.85

“THE WILLIAMSON AMPLIFIER." 0-9624-1918-4. .. . . £6.95
AN APPROACH TO AUDIO FREQUENCY AMPLIFIER DESIGN.
GEC 1957, 1-882580-05-2 . . . .£18.95
AUDIO ANTHOLOGIES, articles from Audio Engineenng. Six voumes
covering the days when audio wasyoung and valves were king'.
BKAAS3/1 to 6. Al . £13.95 each.
“A SIMPLE CLASS A AMPLIFIER" J.L.Uinsley Hood M.LE.E. 1969.
RLM12... .. £2.50
Postage on all books unless staned ls only u1.50 per book maxi-
mum 44.50 for any number, any size!, Starred items are heavy books
costing .£2.50 to send.
No waiting!. All hsted books are normally in stock!.

SPECIAL OFFER. All book orders over £15 will receive a FREE John
Linsley Hood monograph entitled “Digital versus Analogue, Black
Disks or Silver?”

SPECIAL OFFER
PRECISION Triple Purpose
TEST CASSETTE TC1D.

Are you sure your tape recorder i1s set up to give its best? Our latest
triple purpose test cassette checks thethree most important tape
parameters without test equipment. Ideal when fitting new heads.
A protessional quality, digitally mastered tes! tape at a price anyone
can afford. Test Cassette TC1D. Our pnce only. . £9.99.

HC80 Replacement Stereo
Cassette Head.

The excellent performance of modern cassette recorders depends
totally on the quality of the R/P head.Even the shightest amount of
wear can imparr the frequency response and distortion levels. Our
HCB80 1s atop quality head from one of the foremost manufacturers in
Japan, easily fitted to most standard stereo recorders (except Sony)
and will transform the performance over a worn head. Only the fact
that we buy these in vast quantities enables us to offer them at the
amazing pnce of only £11.70 each or 2 for £17.60.

We also stock a range of other heads. including ™ reel-to-reel stereo

SOLDERING

The size of modern components makes the right soldering equipment
essential for good results. Everything we offer we actually use in our
own workshops!. See our Lists for the full range. 845-820 XS240
ANTEX 240v 25w Soldefing Iron. This is the ideal Muiti-purpose iron
as the bit is designed to totally surround the element giving the best
heat transfer. This excellent design also means that aithough it I1s
small and handy enough for modern components its heating capacs-
ty is better than larger rons of conventional construction. Excellent
Value. ... . £9.93
845-080 ST4 Lightweight Soldenng Iron Stand. This has prowision for
the classic damp sponge for bit wiping . .. £3.95

HART SUPER AUDIOGRADE
SILVER SOLDER.

Hart Super Audiograde Stlver Solder has been specially formulated for
Ihe serious audiophile. Not only does It give beautiful easy-to-make
joints but it is designed to melt at normal soldering temperatures
avoiding the possibility of thermal damage to components or the need
for special high temperature irons. A very low residue flux makes per-
fect joints easy but ehminates the need for board cleaming atter
assembly.

845-007 3mtrs 22SWG in Hart Mini Tube . . . .
845-008 100g. Reel Special Vaive Grade, 20swg . £12.90
845-009 100g. Precision PCB Grade, 22swg . .. . £14.75
845-110 100g Reel Superfine 24swg for ultra precise control and
easy working

QUALITY
AUDIO KITS

(01691) 652894

24 hr. SALES LINE JALL PRICES
INCLUDE
UK/EC VAT

eLecTRON T
WART ‘,Euvun ROPSY“RE
.oswES“‘ 10 3#“

447



SMALL SELECTION ONLY LISTED - EXPORT TRADE AND QUANTITY DISCOUNTS - RING US FOR YOUR REQUIREMENTS WHICH MAY BE IN STOCK

HP New Colour Spectrum Analysers

HP141T+85528B IF + 85538 RF — 1KH2—110Mc/s — £700.

HP141T+8552B IF + 8554B RF — 100KHz-1250Mc/s - £900.

HP141T+8552B IF + 8556A RF — 20Hz—300KHz - £700.

Special Offer just in from MOD Qty 40 HP8555A RF Units 10Mc/s — 18GHzS.

HP141T7+85528 IF + 8555A 10Mc/s—18GHzS —£1200.

HP ANZ Units Available separately - New Colours — Tested

HP141T Mainframe ~ £350.

HP8552B IF — £300.

HP8553B RF 1KHz to 110Mc/s — £200.

HP8554B RF 100KHz to 1250Mc/s — £500.

HP8555A RF 10Mc/s to 18GHzS - £800.

HP8556A RF 20Hz to 300KHzS — £250.

HP8443A Tracking Generator Counter 100KHz-110M¢/s — £300.

HP84458 Tracking Preselector DC to 18GHz - £350.

HP3580A 5Hz - 50KHz ANZ - £750 - £1000.

HP3582A .02Hz to 25.6KHz — £2k.

HP8568A 100Hz-1500Mc/s ANZ — £6k.

HP8569B 10Mc/s—22GHz ANZ - £6k.

HP Mixers are available for the above ANZ's to 40GHz

TEK 492 — 50KHz - 18GHz Opt 1+2 — f4k-£4.2k

TEK 492 ~ 50KHz - 18GHz Opt 1+2+3 — £4.5k.

TEK 492P - 50KHz - 21 GHz Opt 1+ 2+3 - £5k.

TEK 494AP 1KC/S - 21GHz - £7k.

TEK 496P 1KHz-1.8GHz - f4k.

TEK 5L4N 0-100KHz — £400.

TEK 705 + L1 - 20Hz-5Mc/s — £700.

TEK 7L5 + L3 - Opt 25 Tracking Gen — £900.

TEK 7L12 — 100KHz-1800Mc/s - £1000.

TEK 7L18 - 1.5-60GHzs - £1500.

TEK 491 10Mc/s-12.4GHzs—40GHzs — £750. 12.4Gh2s—40Ghzs with Mixers.

Tektronix Mixers are available for above ANZ to 60GHzs

Systron Donner 763 Spectrum ANZ + 4745B Preselector .01-18GHz + Two Mixers 18-40GHz in
Transit Case — £3k.

HP8673D Signal Generator .05-26.5GHz — £20k.

Systron Donner 1618B Microwave AM FM Synthesizer 50Mc/s 2-18GHzs
R&S SWP Sweep Generator Synthesizer AM FM 4-2500Mc/s — £3.5k.

ADRET 3310A FX Synthesizer 300Hz-60Mc/s — £600.

HP8640A Signal Generators — 1024Mc/s - AM FM - £800.

HP3717A 70Mc/s Modulator — Demodulator — £500.

HP8651A RF Oscillator 22KC/S - 22Mc/s.

HP53168 Universal Counter A+B.

HP6002A Power Unit 0~5V 0—10A 200W.

HP6825A Bipolar Power Supply Amplifier.

HP461A—465A—467A Amplifiers.

HP81519A Optical Receiver DC—400Mc/s.

HP Plotters 7470A—7475A.

HP3770A Amplitude Delay Distortion ANZ.

HP37708B Telephone Line Analyser.

HPB182A Data Analyser.

HP53401A Bus System Analyser.

HP6260B Power Unit 0—10V 0-100 Amps.

HP3782A Error Detector.

HP3781A Pattern Generator.

HP3730A+3737A Down Convertor Oscillator 3.5-6.5GHz

HP Microwave Amps 491-492-493-494-495-1GHz-12. 4GH1 £250.

HP1058B Quartz Oscillator — £400.

HP5087A Distribution Amplifier.

HPB034A System Power Supply 060V 0—-10A=200W — £500.

HP6131C Digital Voltage Source+ — 100V Y2 Amp.

HP4275A Muiti Frequency L.C.R. Meter.

HP3779A Primary Multiplex Analyser.

HP3779C Primary Multlrlex Analyser.

HP8150A Optical Signal Source.

HP1630G Logic Anal ser.

HP5316A Universal Counter A+B.

HP5335A Universal Counter A+B+C.

HP59501B Isolated Power Supply Programmaer.

HP8901A Modulation Meter AM —FM — also 8301B.

HP5370A Universal Time Interval Counter.

Marconi TF2370 — 30Hz-110Mc/s 750HM Output {2 BNC Sockets +Resistor for 500HM MOD with
Marconi MOD Sheet supplied — £650.

Marconi TF2370 30Hz-110Mc¢/s 50 ohm Output - £750.

Marconi TF2370 as above but late type — £850.

Marconi TF2370 as above but late type Brown Case — £1000.

Marconi TF2374 Zero Loss Probe — £200

Marconi TF2440 Microwave Counter — 20GHz — £1500.

Marconi TF2442 Microwave Counter — 26.5GHz — £2k..

Marconi TF2305 Modulation Meter — £2.3k.

Racal/Dana 2101 Microwave Counter — 10Hz-20GHz — £2k.

Racal/Dana 1250-1261 Universal Switch Controller + 200Mc/s Pl Cards.

Racal/Dana 9303 True RMS Levelmeter+Head — £450. IFFE - £500.

TEKA6902A also A63028B Isolator — £300-£400

TEK 1240 Logic Analyser — £400.

TEK FG5010 Programmable Function Generator 20M¢/s — £600.

TEK2465A 350Mc/s Oscilloscope — £2.5k + probes —£150 each.

TEK CT-5 High Current Transformer Probe — £250.

TEK J16 Digital Photometer + J6523-2 Luminance Probe — £300.

TEK J16 Digital Photometer 4+ J6503 Luminance Probe — £250.

ROTEK 320 Calibrator + 350 High Current Adaptor AC-DC - £500.

FLUKE 5102B AC-DC Calibrator ~ £4k,

FLUKE 1120A IEEE — 488 Translator — £250.

Tinsley Standard Cell Battery 56448 — £500.

Tinsley Transportable Voltage Reference — £500.

FLUKE Y5020 Current Shunt — £150.

HP745A+746A AC Callbrator — £600.

HP808B0OA MF + 8091A 1GHz Rate Generator + B092A Delay Generator + Two 8033A 1GHz Amps
+ 15400A - £800.

HP54200A Digitizing Oscilloscope.

HP117298B Carrier Noise Test Set .01-18GHz - LEF — £2000.

HP3311A Function Generator — £300.

Marconi TF2008 — AM-FM signal generator — also sweeper — 10Kc/s — 510M¢/s — from £250 -
tested to £400 as new with manual — probe kit in wooden carrying box.

HP Frequency comb generator type 8406 — £400.

HP Vector Voltmeter type 8405A — £400 new colour.

HP Sweep Oscillators type 8690 A & B + plug-ins from 10Mc/s to 18GHz also 18-40GHz. P.O.R..

HP Network Analyzer type 8407A + 8412A + 8501A —100Kc/s — 110Mc/s — £500 - £1000.

HP Amplifier type 8447A - 1-400Mc/s £200 — HP8447A Dual - £300.

HP Frequency Counter type 5340A — 18GHz £1000 — rear output £800.

HP 8410 — A — B — C Network Analyzer 110Mc/s to 12GHz or 18GHz — plus most other units and
displays used in this set-up — 8411a — 8412 - 8413 - 8414 - 8418 - 8740 - B741 —8742- 8743 —
8746—8650. From £1000.

Racal/Dana 9301A — 9302 RF Millivoltmeter — 1.5-2GHz — £250-£400.

Racal/Dana Modulation Meter type 3003 - 8Mc/s — 1.5GHz - £250,

Marconi RCL Bridge type TF2700 — £150.

Marconi/Saunders Signal Sources type — 60588 —~ 6070A — 6055A — 6059A — 6057A — 6056 -
£250-£350. 400Mc/s to 18GHa.

Marconi TF1245 Circuit Magnification meter + 1246 & 1247 Oscillators — £100-£300.

Mareoni microwave 6600A sweep osc., mainframe with 6650 Pl — 18-26.5GHz or 6651 Pl — 26.5-
40GHz - £1000 or Pl only £600. MF only £250.

Marconi distortion meter type TF2331 — £150. TF2331A - £200.

Tektronix Plug-ins 7A13 — 7A14 - 7A18 - 7A24 - 7A26 — 7A11 - 7M11-7811-7D10- 7512~ 51
— 82 — 86 ~ 5§52 — PG506 — SC504 — 5G502 ~ SG503 ~ SG504 — DC503 -DC508 ~ DD501 —

WR501 - DM501A —- FG501A — TG501 — PG502 - DC505A ~ FG504 — 7BB0 + 85-7B92A

Gould J3B test oscillator + manual ~ £150.

Tektronix Mainframes — 7603 - 7623A — 7613 — 7704A — 7844 — 7904 — TM501 - TM503 - TM506 —
7904A - 7834 - 7623 — 7633.

Marconi 6155A Signal Source — 1 to 2GHz — LED readout — £400.

Barr & Stroud Variable filter EF3 0.1Hz — 100k¢/s + high pass 4 low pass — £150.

Marconi TF2163S attenuator— 1GHz. £200.

Farnell power unit H60/50 — £400 tested. H60/25 — £250.

Racal/Dana 9300 RMS voltmeter — £250.

HP 8750A storage normalizer — £400 with lead + S.A or N,A Interface.

Marconi TF2330 - or TF2330A wave analysers — £100-£150.

Tektronix - 7514 -7T11-7811 -7512- 51~ 52 -539-547 - §51 - §52- 553 -TM11.

Marconi mod meters type TF2304 — £250.

HP 5065A rubidrum vapour FX standard - £1.5

Systron Donner counter type 60548 — 20Mc/s — ZdGHz LED readout — £1k.

Racal/Dana 9083 signal source — two tone — £250.

Systron Donner — signal generator 1702 — synthesized to 1GHz — AM/FM — £600.

Tektronix TM515 mainframe + TM5006 mainframe — £450 — £850.

Farnall electronic load type RB1030-35 — £350.

Racal/Dana counters — 9904 — 9905 — 9906 — 9915 — 9916 — 9317 - 9921 - 50Mc/s —~ 3GHz - £100-
£450 - all fitted with FX standards.

HP4815A RF vector impedance meter ciw probe — £500-£600.

Marconi TF2092 noise receiver. A, B or C plus filters — £100-£350.

Marconi TF2091 noise generator. A, B or C plus filters — £100-£350.

Marconi 2017 S/G 10Khz - 1024MHz.

HP180TR, HP182T mainframes £300-£500.

Philips panoramic receiver type PM7900 — 1 to 20GHz - £400.

Marconi 6700A sweep oscillator + 18GHz PI's available.

HP8505A network ANZ + 8503A S parameter test set + 8501A normalizer - £4k.

HP8505 network ANZ B505 + 8501A + 8503A.

Racal/Dana VLF frequency standard equipment. Tracer receiver type 900A + difference meter
type 527E + rubidium standard type 3475 - £2750.

HP signal generators type 626 — 628 — frequency 10GHz - 21GHz.

HP 432A - 435A or B - 436A — power meters + powerheads — Mc¢/s — 40GHz - £200-£1000.

Bradley oscilloscope calibrator type 192 — £600.

HP8614A signal generator 800Mc/s — 2.4GHz, new colour £400.

HP8616A signal gen 1.8GHz — 4.5GHz, new colour £400.

HP 3325A syn function gen 20Mc¢/s — £1500.

HP 3336A or B syn level generator — £500-£600.

HP 35868 or C selective level meter — £750-£1000.

HP 3575A gain phase meter 1Hz — 13Mc/s — £400.

HP 8683D S/G microwave 2.3 — 13GHz — opt 001 - 003 - £4.5k.

HP 8660 A-B-C syn S/G. AM + FM + 10Kc/s to 110Mc/s Pl — 1Mc/s to 1300Mc/s — 1Mc/s to
2600Mc/s — £500-£2000.

HP 8640B S/G AM-FM 512Mc/s or 1024Mc/s. Opt 001 or 002 or 003 — £800-£1250.

HP 86222BX Sweep Pl - 01 - 2.4GHz + ATT - £1750.

HP 8629A Sweep Pl - 2 - 18GHz - £1000.

HP 86290B Sweep Pl - 2 - 18GHz - £1250.

HP 86 Series PI's in stock — splitband from 10Mc/s — 18.6GHz - £250-£1k.

HP 8620C Mainframe — £250. IEEE - £600.

HP 8615A Programmable signal source — 1MHz - 50Mc/s — opt 002 - £1k.

HP 8601A Sweep generator .1 — 110Mc/s — £300.

HP 3438A HP —IB switch control unit— £500 + control modules various — £175 each.

HP 8160A 50Mc/s programmable pulse generator — £1000.

HP 853A MF ANZ - £1.!

HP 8349A Microwave Amp 2- 20GHz Sohd state — £1500

HP 3585A Analyser 20Hz - 40Mc/s — £4k.

HP 85698 Analyser .01 — 22GHz - £5k.

HP 3580A Analyser'5Hz — 50kHz — £1k.

HP 19808 Oscilloscope measurement system — £600.

HP 3455A Digital voltmeter — £500.

HP 3437A System voltmeter — £300.

HP 3581C Selective voltmeter — £250.

HP 5370A Universal time interval counter — £450.

HP 5335A Universal counter — 200Mc/s — £600.

HP 5328A Universal counter - 500Mc/s — £250.

HP 6034A System power supply — 0 — 60V — 0 - 10 émps — £500.

HP 5150A Thermal printer — £250.

HP 1645A Data error analyser — £150.

HP 4437A Attenuator — £150.

HP 3717A 70Mc/s modulator — £400

HP 3710A - 3715A — 3716A - 37028 - 3703B - 3705A - 3711A - 3791B - 3712A - 3793B
microwave link analyser - P.O.R

HP 3730A+B RF down converter - P.O.R.

HP 3552A Transmission test set - £400,

HP 3763A Error detector —£500.

HP 3764A Digital transmission analyser — £600.

HP 3770A Amp delay distortion analyser - £400.

HP 3780A Pattern generator detector — £400.

HP 3781A Pattern generator — £400.

HP 37818 Pattern genearator (bell) — £300.

HP 3782A Error detector — £400.

HP 3782B Error detector (bell) - £300.

HP 3785A Jitter generator + receiver — £750-£1k.

HP 8006A Word generator — £100-£150.

HP 8016A Word generator - £250,

HP 8170A Logic pattern generator — £500.

HP 59401A Bus system anatyser — £350.

HP 539500A Multg;rogrammer HP - 1B - £300.

Philips PM5390 RF syn - 0.1 - 1GHz - AM + FM — £1000.

S.A. Spectral Dynamics SD345 spectrascope 111 — LF ANZ — £1500.

Tektronix R7912 Transient waveform digitizer — programmable — £400.

Tektronix TR503 + TM503 tracking generator 0.1 — 1.8GHz— £1k —or TR502.

Tektronix 576 Curve tracer + adaptors — £300.

Tektronix §77 Curve tracer + adaptors —£900.

Tektronix 1502/1503 TOR cable test set — £1000.

Tektronix AM503 Current probe + TM501 m/frame — £1000.

Tektronix SC501 — SC502 — SC503 — SC504 oscilloscopes — £75-£350

Tektronix 465 —4658 — 475 — 2213A — 2215 — 2225 — 2235 — 2245 — 2246 £250-£1000.

Kikusui 100Mc/s Oscilloscope COS6100M - £350.

Nicolet 3091 LF oscilloscope — £400.

Racal 1991 — 1992 — 1988 — 1300Mc/s counters — £500-£300.

Fluke 80K-40 High voitage probe in case — BN — £100.

Racal Recorders — Store 4 — 4D — 7 — 14 channels in stock — £250 — £600.

Racal Store Horse Recorder & controt — £400-£750 Tested.

EIP 545 microwave 18GHz counter — £1200.

Fluke 510A AC ref standard — 400Hz - £200.

Fluke 355A DC voitage standard — £300.

Wiltron 610D Sweep Generator + 6124C Pl -4 - 8GHz - £400.

Wiltron 610D Sweep Generator + 61084D Pl— 1Mc/s — 1500M¢/s — £500.

Time Electronics 9814 Voltage calibrator — £750.

Time Electronics 9811 Programmable resistance — £600.

Time Electronics 2004 D.C. voltage standard — £1000.

HP 8639B Sweep PI YIG oscillator .01 — 4GHz — £300. 86308 MF — £250. Both £500.

Schlumberger 1250 Frequency response ANZ — £1500.

Dummy Loads & powaer att up to 2.5 kilowatts FX up to 18GHz — microwave parts new and ex
equipt - relays — attenuators — switches — waveguides - Yigs - SMA —~APC7 plugs — adaptors.

B&K Items In stock —ask for list.

W&G Items in stock — ask for list.

Power Supplies Heavy duty + bench in stock —Farnell— HP — Weir— Thuriby —Racal etc. Ask forlist.

TTEMS BOUGHT FROM HM GOVERNMENT BEING SURPLUS. PRICE IS EX WORKS. SAE FOR ENQUIRIES. PHONE FOR APPOINTMENT OR FOR DEMONSTRATION OF ANY ITEMS, AVAILABILITY OR PRICE CHANGE. VAT AND CARRIAGE EXTRA
ITEMS MARKED TESTED HAVE 30 DAY WARRANTY. WANTED: TEST EQUIPMENT-VALVES-PLUGS AND SOCKETS-SYNCROS-TRANSMITTING AND RECEIVING EQUIPMENT ETC.

Johns Radio, Whitehall Works, 84 Whitehall Road East, Birkenshaw, Bradford BD11 2ER. Tel. No: {01274) 684007. Fax: 651160
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RESEARCH NOTES

Jonathan Campbell

Energy technology is truly green

lants can exploit virtually every

photon they absorb to create a
working electron that is efficiently
taken up into chemical processes. Our
own efforts in making electricity from
the Sun using solid state devices are a
lot less efficient. But a team from
University of California and Princeton
University looks to have taken a step
towards developing a technology that
uses a mechanism much closer to that
used in nature.

The technology is based on
materials given the name
‘chemophylls’ because of the way
they mimic the chlorophyll process. A
prototype chemophyll is a stable
preparation that binds a layer of
electron-donor substance (papd) to a
layer of an electron acceptor substance
(pv). The donor papd can be grown as
true film, without crystalline structure,
while the acceptor pd forms extremely
small crystals that can be neatly
arrayed in layers one molecule deep.

Both papd and pd consist of an
active core sandwiched between
structures called phosphonates. Atoms
of zirconium bind to the
phosphonates, tying the assembled
‘sandwiches’ to one another. The
structure resembles a stack of papd
and pd sandwiches piled on an ultra-
thin sheet of gold foil. Sandwiches
with papd ‘filling’ alternate with
sandwiches with pd filling, and

zirconium atoms hold them together.

When illuminated with light,
electrons move from the papd to the
pd, creating an electrical potential. By
providing an appropriate receptor
material to accept the electrons on the
other side of the surface, a continuing,
one-way flow is set up.

University of Southern California
chemist Mark E Thompson, leader of
the scientific group responsible for
the prototype’s creation, explains the
possible application of the chemophyll:
“While this material would be
inefficient at powering a device, like a
radio or a hair dryer, that runs on
electric current, it could be an
extremely effective power source for
light-induced chemical reactions, such
as breaking down water into oxygen
and hydrogen or making natural gas
out of the carbon in carbon dioxide to
create clean-burning fuels.”

Three characteristics make it
particularly interesting. It is produced
in extraordinarily uniform layers and
can deliver its energy evenly
throughout an entire surface of
arbitrarily large size. It can also be
applied as a coating to an irregular
surface.

Like chlorophyll — and unlike silicon
cells — its photovoltaic action is a wet
process, working in an electrolyte
solution conducive to chemical
reactions. It might even float on top

gold
foil

acceptor film, e.g.

donor film, ,e.g.

_|

Current densay ( Mem

0 100 200 0 400 60
Time (sac)

of a liquid that would form the raw

material for the chemical reaction.
Finally, although the conversion

efficiency of the material so far

prepared is low, the team is confident
that materials of similar structure with

much higher efficiencies can be
made.

More information from Mark
Thompson, Associate Professor,

Department of Chemistry, University
of Southern California, Los Angeles,

CA 90089-0744 , USA. Tel: (213)

740-6402 Fax: (213) 740-0930 email:

mthompso@cheml .usc.edu

Micromachines get a little intelligence

Several research teams have
recently made breakthroughs in the
manufacture of micromachines. Now
researchers at Sandia National
Laboratories, Albuquerque have taken
the next step by giving their
micromachines built in intelligence.

Unlike previous machines, an
intelligent micromachine can signal
for more power, communicate that it
is operating too fast or slow, or even
perform actions on an automated
basis. But using standard fabrication
techniques, machines consisting of
tiny motors with integrated circuit
*brains’ on individual silicon chips -
are now being mass produced by
Sandia researchers.

Compact design, made possible by

sinking the motors in tiny etched
trenches, enables the fabrication of
entire electromechanical systems on a
chip.

In the past, the difficulty with
Jjoining a microcircuit to a
micromachine on a silicon chip has
been that aluminum circuit
interconnectors, if formed first, melt
when the micromachines are heat-
treated. But if the micromachines are
fabricated first, their elevation above
the chip surface creates bumps that
distort the delicate process of etching
accurate microcircuits.

In the Sandia process tiny trenches
are etched in silicon chips and the
machines are fabricated within these
depressions. The machines, heat-

treated, are then submerged in a tiny
hardening sea of silicon dioxide. The
hardened silicon dioxide re-creates a
level chip surface upon which
circuitry is fabricated by

Chemophyll’s
photovoltaic
action is a wet
process, working
in an electrolyte
solution, and
could even float
on top of a liquid
that would form
the raw material
for the chemical
reaction itself. The
graph shows
cathode
photocurrents
produced by an
Au.papd/pv
electrode with an
electron acceptor
in solution.

A dust mite puts
the new
generation of
micromachines
in perspective.
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Micromachine and
control circuitry
fabricated on a
chip.

CMOS Device Area

Miaomechanical Device Area

6um arseric-dopede pitaxial layer

photolithography. Removal of the
silicon dioxide at the end of the
process frees the microengines.
Working systems are manufactured
with a 78% success rate — a
reasonably high measure of
production yield.

The micromachines are
approximately lmm square embedded
in chip trenches 6pm deep, producing
a single level structure suitable for

Three-level structures have been
fabricated to a depth of 18pm.

Circuits fabricated only microns
from a machine also eliminate ghost
signals — parasitic currents — created
by excess electrical capacitance in
long connecting wires.

“Without this interference, by
applying a mechanical load you can
measure the capacitance change in the
drive gear teeth as they move in and

Garcia. “Then you know how fast the
machine is moving. The sequence
allows you to understand velocity.”
Analog Devices, the largest
producer of automated airbag sensors
in the US, says it is already having
preliminary talks with Sandia to use
its technology in prototype devices.
More information from Ernest
Garcia, Sandia National
Laboratories, Albuquerque, New

accelerometers and other sensors.

out,” says Sandia engineer Emest

Mexico, 87185-0167

Optical switch polarises arguments

light-activated optical switch under development at the

Georgia Institute of Technology could be the basis for a new
type of rewritable three-dimensional data storage system. By
making use of a small number of ‘trigger molecules’ to induce a
phase transition in liquid crystal materials, the system would write,
read and erase information using different forms of polarised and
unpolarised light.

Such an optical storage system could offer significant advantages
over conventional computer floppy disks, magnetic tape and
compact disks, which use two-dimensional media to store data. The
optical switch materials could also be used in spatial light
modulators, and in active coatings for optical fibres.

The idea is that the liquid crystal could be written to, with
circularly-polarised light, read from, with linearly-polarised light,
and erased, with unpolarised light.

Operation of the new optical switch is based on chiral molecules
that Gary Schuster, professor of chemistry at Georgia Tech, and co-

Georgia Tech researchers have been making microscope studies of
liquid crystals suspended in glycerol, which helps to provide information
about key properties.

workers are using to trigger changes in the liquid crystal. Chiral
molecules exist in right-handed and left-handed forms. Each form is
affected differently by circularly-polarised light — which also exists
in right-handed and left-handed versions.

When right-handed trigger molecules are struck by left-handed
light they may be converted preferentially to left-handed molecules.
If the chiral molecules are dissolved in a liquid crystal material, this
structural change can be used to prompt a phase transition in the
crystal, altering the optical properties of the liquid crystal material.

Multiple phase transition ‘switches’ could therefore be used
together to store digital information.

Returning the storage material to its original state would make the
system truly rewritable — and of significant potential value as a
computer data storage media, for example.

Schuster believes the system is an improvement over earlier
optical switches not only because it is rewritable, but also because a
small number of photons can trigger the phase transition. This
makes the liquid crystals amplifiers for the photonic signal.

Before the switches become useful for optical data storage, they
must be converted from two-dimensional layers to a true three-
dimensional system, perhaps written by three-dimensional
holograms.

Development of practical optical switches has long been
frustrated by the lack of suitable materials. Optical materials
studied earlier used irreversible photochemical changes to store
information. That meant data could be written to them only once,
limiting their practical value for computer information storage.

Though the Georgia Tech system shows promise, Schuster
emphasises that much work remains to be done before it could
reach practical application.

“From a scientific point of view, looking off into the future, this is
what we hope to do with these materials,” he said. “Our
grandchildren might see the first computers based on this system.”
Move information from Gary Schuster at Georgia Institute of
Technology Atlanta, Georgia 30332-0828
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Rotor

configuration with

air slots that is

Researchers pack more power into electric motor

wo researchers in the Department

of Electrical and Electronic
Engineering, University of Hong
Kong, claim to have invented a new
design of permanent magnet motor
that promises much higher power
densities and efficiencies than other
similar units. The permanent magnet

enabling greater ;
,,,,,,ﬁ,gpowe, synchronous motor drive has been
densities to be developed for electric vehicle
achieved. applications, with the greater power

N '
Non-magnetic wedge

- Air siot

density resulting in savings in energy
and space.

Improvements in the motor’s
performance have been bought about
by developing a special rotor
geometry and using new neodymium-
iron-boron magnets that have only
recently become available,

In the past, efforts to boost the
power density of pmsms have relied
on increasing the flux density in the
air gap — resulting in a smaller
effective gap and leading to a strong
armature reaction which limits the
force density of the motor.

But the Hong Kong researchers say
they have reduced this armature
reaction considerably by making air
slots along the D-axis within the
motor (‘An advanced permanent
magnet motor drive system for
battery-powered electric vehicles’, CC
Chan and KT Chau, IEEE
Transactions on Vehicular

improvement is possible because in the
new design, the air slot at each pole
centre has to be bridged by the
armature field while the flux path for
the excitation field experiences only an
insignificant change. Power density of
the experimental motor is 2009kW/m?3,

So far a prototype of the 3.2kW
battery powered drive system has
been designed and built for an
experimental vehicle. Specifications
for the vehicle are a top speed of
30km/h, an acceleration of 0-20km/h
in 8s and a payload rating of 200kg,
able to be carried up a 15° gradient.

In principle, the proposed pmsm
could be scaled up to fit the needs of a
regular on-road electric vehicle with a
50kW motor. But the researchers warn
that any economic advantages would
be diminished because of the need for
bigger quantities of the relatively
expensive magnetic material.

More information from the authors at

Non-magnetic shaft

Technology, Vol 45, No 1).
According to Chan and Chau the

University of Hong Kong,
Pokfulam Road, Hong Kong.

How to take in twice as much information?

I n the stimulus-overload world of the multimedia ’90s, with the
amount of data squeezed on to a computer screen nearing saturation
point, we plainly need some new thinking on how to cope with this
out-pouring of information. Now a team of Japanese researchers have
come up with an answer — simply add another screen!

According to the researchers from Hitachi’s Central Research
Laboratory, conventional display systems are simply not capable of
coping with the abundance of information being presented.

“Multi display systems, rather than single-display systems, may be
more suitable for taking advantage of a multimedia environment,” is
the conclusion.

Fortunately, that doesn’t mean we have to worry about our brains
— and necks — seizing up as we twitch from screen to screen (to
screen) surrounding our desks. Well not yet anyway. Because the
solution proposed is an altogether friendlier foldable flat-screen
display that looks as much like a book as a computer peripheral.

The prototype foldable display system built by the team
(‘Foldable-display systems as a standard platform for multimedia
use’, Y Kaneko et al, ‘IEEE Transactions on Consumer Electronics’,
Vol 42, No 1.) is based on connecting two or more active matrix lcds
mechanically and electrically. The resulting system can be opened
up and laid on a table.

Possible applications suggested by the researchers are by using
one screen as the palette space with details on brushes etc, and the
other as the canvas. In more general terms, the system could be
useful wherever information needs to be manipulated and data, tools
and a work space are all needed. Another application being tested is
in an electronic translator. Two people sit with the display between
them, looking at equivalent text, inverted towards them, in their
respective languages.

Pointing to a phrase by touching the screen by one person causes
the equivalent phrase to be displayed on the other screen in the
foreign language.

There could be economic advantages as well, as two 250mm
active-matrix lcds are much cheaper to produce than a single display

Foldable flat screens could be
a simple way to handle
information overload.

Thickness

with the same area, about 355mm diagonally.

If the Hitachi prototype makes it into production, it looks as
though we may have a route to turbo-charging the output of
information from our computers — but what about the input? We
already use a keyboard and mouse together, and can even talk to
some machines. But don’t you feel a little frustrated that your feet
have nothing to do?

More information from Yoshiyuki Kaneko at the Central Research
Laboratory, Hitachi Ltd, Kokubunji, Tokyo 185, Japan.
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RF DESIGN

Computer

RS232 wireless link

Covering distances of up to 120m, Pei An’s wireless
R$232 link hardware operates at up to 9600 baud via
type-approved transmitter/receiver modules.

which allows two or more computers to communi-
cate with each other over a wireless link via their
RS232 interfaces.

This article introduces a radio communication system

Reliable communication can be
achieved over a distance of 30 metres in buildings or 120

metres on open ground.

The radio link uses Radiometrix low power 418MHz uhf
fm data transceiver modules which are type-approved to
the Radio-communication
MPT1340 in the U.K. This avoids the need to submit the

final product for further approval.

By implementing suitable software, this system can form
a local computer network. It can also be used for remote

sensing or remote control applications.

RADSI:) RS232 I;INK N
e Connected la
the RS232
port of pamtop

=7

RADIO
RS232
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Master unit

Master unit
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the R5232

== Pt ol e PC
bl )
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— ——
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Slave unit t
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RS232
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Slave unit 1jiKs] the A

5232
port of the taptop

Fig. 1. Desktop, laptop or palm-top
computers can be connected by the
RS232 radio link to form a local
computer network. The system can
also be used for remote control or
remote sensing applications. Each
unit uses a Radiometrix BiM-418-F
uhf radio data transceiver.

Authority  Specification

How the system works

The system consists of a number of identical radio trans-
mitter/receiver units, each connected to the RS232 interface
of the various computers, Fig. 1. Each unit can be config-
ured as a transmitter or a receiver. When it is configured as
a transmitter, serial data from the RS232 interface is fm
modulated by a uhf radio-frequency carrier signal and is
transmitted to the surroundings. If it is configured as a
receiver, radio signals picked up by the antenna are demod-
ulated. Demodulated data — the serial data put into the
transmitter — is fed into the RS232 interface.

A system may include one master unit and several slave
units. By using appropriate software, half-duplex data
transmission can be achieved between the master unit and
the other units, Fig. 1. i

RS232 interfacing

The RS232 is an industrial standard bi-directional asyn-
chronous serial data communication interface for data com-
munication between two devices. With computers, it is fre-
quently used for connecting peripherals such as printers,
modems and mice.

A pc’s parallel port comprises eight data lines and infor-
mation is conveyed one byte at a time. Unlike the parallel
i/o port, the serial COM port has only one line for data
transfer in either direction. Each eight-bit byte is trans-
mitted or received serially, one bit at a time.

With asynchronous data transmission, the transmitted sig-
nal contains both data and synchronisation information.
This synchronisation information enables the receiver to
reassemble, or ‘frame’, the serially transmitted words cor-
rectly back into parallel form.

The format of the transmitted serial data includes a start
bit, 7 or 8 serial data bits, a parity check bit and 1 or 1.5
stop bits. Figure 2 shows a typical serial data format. The
receiver device, which runs at the same clock frequency as
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the transmitter, detects the start bit and receives the data Table 1. Functions of the pc uart’s internal registers.
bits. It checks the parity bit and upon receiving the stop bit

it terminates the data receiving cycle and waits for the next Offset  Address Function Description
transmission. The rate at which data bits are sent is mea- 0046 3F8:¢ Receiver buffer register Store received data
sured by baud rate. Transmitter buffer register Store data to be transmitted

In practice, the asynchronous communication is facili- (useful register)
tated by a family of industrial standard computer peripheral 014¢ 3F9¢ Interrupt enable register Set the mode of interrupt request
ICs known as uarts, or universal asynchronous receiver and 02,6 3FAg Interrupt identification register Check mode of interrupt request
transmitters. Most computers use a 8250 or /16450 uart. 0316 3FBg Data format register Set the format of serial data
These devices operate at ttl voltage levels but RS232 oper- transmission (useful register)
ates at higher, bipolar voltages. For this reason, ttl-to- 0415 3FCy¢ Modem control register Set modem controls
RS232 and RS232-to-ttl converters are needed. (RTS, DTR, etc) (useful register)

0516 3FD,¢ Serialisation status register Contains information on status

The pc’s RS232 interface of receiver and transmitter
A standard RS232 interface is a 25-pin interface, which is 0615 3FEqg Modem status register Contains the current status of
housed in a 25-pin D-type male connector. A 9-pin version DCD, RI, DSR and CTS.
is also used on pcs. Figure 3 gives the pin layout and func- {useful register)
tions of the RS232 connectors viewed from the back of the 0716 3FFy6 Scratch-pad register Acts as one-byte memory
computer. The functions of the pins are briefly described as ]
follows:
Prot — protective ground line. This pin connects the Table 2. Base i/o addresses

metal screening of the cable to the chassis of the for the pc’'s COM ports.

equipment.
GND - Ground line provides a common voltage Interface Base address Addresses for

reference for all signals. internal registers
TD - Transmitting data output. Serial data is transmitted Ccom1 3F8:¢ 3F8-3FF ¢

on this line. COM2 2F8,¢ 2F8-2FF
RD - Receiving data input receives serial data. CcOoM3 3E8:6 3E8-3EF,¢
RTS - Request to send is a handshake output indicating COM4 2E8;¢ 2E8-2EF¢

that a transmitting device is ready to send data. If

handshake is not required, it can be used as an output.
CTS - Clear to send is a handshake input from which a

receiving device is informed to receive data. If

9 . . . WAITING | START | DATA ' DATA | DATA , DATA | DATA | DATA | DATA | DATA [PAHITY\ SYoP

handshakmg is not used, it could be used as an nput. STAGE BIT BIT0 ' BT  BIT2 BIT-3 BIT4 BT-5 pT6  87T-7 | BT BIT
DTR - Data terminal ready is a handshake output and

indicates that a transmitting device is ready. If . - o~ ! /a

handshaking is not used, it can be used as an output. ' {‘—l | . o !_‘[ ] r
DSR — Data set ready is a handshake input from which a | ' [

receiving device is informed that the data set is ready. B — o .

If handshaking is not used, it could be used as an input.

An pc-compatible computer can have up to four RS232  Fig. 2. Format of serial data generated by uarts. This example has eight data bits
interfaces. They are labelled COM1 to COM4. Each COM  (data bits 0 to 7), one parity check bit and one stop bit. The start bit is for

port is associated with a uart chip inside the computer.  synchronising the receiving devices.

Operations of the COM port are controlled by internal reg-

isters of the uart. For register functions, see Table 1.

{a) 9-pin male socket viewed from the back of a computer NPT Recelve data

here. Register 00,¢ (data buffer register) stores the received

The i/o addresses of each internal register is calculated by 123 48
adding the offset to the base address of a COM port. Table s=——== SR CHR e comaes
1 shows the i/o address for COM port 1 which has a base o O POPRESPRY sawe Tomecron | oescairmon
address of 3F8¢. e - — o e —
Some registers are used for the wireless link described 2 | 8 |™ | OUTRUT [Trersmicas
_’ .!_l RO
__lj 7 RTS

OUTPUT | Request 1o send |

data and the data to be transmitted. Register 044, the :‘i“E o | apr | o i
. 8 INPU ata sel re:

modem control register, controls the status of RTS and 13l d Sty & g8 ao )tk R o | (s o e ]
DTR.of the port. When handshaking is not required, the o Ki PR B T 2 T o Jn_! L Do | et :g%::::.ﬁ:,
two lines can be used as outputs. Register 06169 the modem 00000000 DO00O EXRRL INPUT | Ring indcator
status register, stores the status of CTS and DSR, which, A e A e e I:i" 2SR WV I owe R oy |
when handshaking is not used, can be used as two inputs.

Base i/o addresses for COM1 to COM4 are summarised (b} 25-pin male socket viewed from the back of a computer

in Table 2. Fig. 3. Pin layout and functions of the pc’s R§232 connector.
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Connecting devices using R$232
Two types of RS232 link are shown in Figure 4. The
arrows show the direction of data flow. Figure 4a) is
known as a null modem. Some lines of the two RS232
interfaces are used as handshakes between the two devices.
Figure 4b) shows a connection using only three lines.
One line is for transmitting data and the other for receiving
data. The connection is arranged so that the transmitting
line of the first device, TD, is connected to the receiving
line of the second device, RD.

Software control

Before a COM port can be used, it must be configured.
This configuration includes setting of the following: the bit
rate, length of data bits, number of stop bits and the parity
check bit. Two computers communicating with each other
must have the same configuration. There are three methods
of carrying out the configuration.

® The first method is to use DOS command ‘MODE’
under DOS prompt. The syntax of the command is:

MODE COMm: baud=b, parity=p, data=d,
stop=s, retry=r

or

Table 3. BIOS initialisation bit functions.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Define bit rate bits Define parity check Stop Bit Data length
111=9600 011= 600 00= No parity 0=1 10= 7 bit
110= 4800 010= 300 10= No parity 1=2  11= 8 bit
101= 2400 001= 150 01= Odd
100= 1200 000= 110 11= Even
™ ™
o § o | o ]
RTS 3 /TS RTS 3
cts B g crs G0
otR B Z oM DTR &
Josr & = DSsR psA &
« GND & GND |, G W
{ PROT PROT |- - PROT
Fig. 4. RS232 pin connections between pcs and external devices.
Radi i
BIMX0OCF i ST T
L FM modutated o
0 Modaton 1 (= Q ™0
=5 = i
T 10k
@ g —1 CI) Audio
A & " 4\:;4:1 i TX/RX swich . ,\ 1o A
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Ground . v =
ide = 10K .
2nd Mixes 3 mer
" 1Mz | | {— e
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0 ) sgnat | | g _c_ TX select
o/ detect
O 2nd local Ground
15t local osaillator |:] -
oscillator

Fig. 5. Block diagram of

the Radiometrix radio data transceiver module. It has a

transmitter, receiver and other circuits integrated in one module.

MODE COMm: b, p, d, s, r

F