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I 1
HB?7 Stirling Engine

Base measurements: 128 mm x 108 mm x 170 mm, 1 kg

Base plate: beech - Working rpm: 2000 rpm/min. (the

engine has a aluminium good cooling Cylinder)

Bearing application: 10 high-class ball-bearings

Material: screw, side parts all stainless steel

Cylinder brass, Rest aluminium and stainless steel.

Available as a kit £80.75 or built £84.99
www.mamodspares.co.uk
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HB9 Stirling engine

Base measurements: 156 mm x 108 mm x 130 mm, 0,6
Kg Base plate: beech Working rpm: approx. 2,000 min
Bearing application: 6 high-class ball-bearings
Material of the engine: brass, aluminium, stainless steel
running time: 30-45 min.
Available as a kit £97.75 or built £101.99

www.mamodspares.co.uk
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HB10 Stirling Engine

Base measurements: 156 mm x 108 mm x 130 mm, 0,6
Kg Base plate: beech Working rpm: approx. 2,000 rpm
Bearing application: 6 high-class ball-bearings
Material of the engine: brass, aluminium, stainless steel
running time: 30-45 min
Available as a kit £97.75 or built £101.99

www.mamodspares.co.uk

HB11 Stirling Engine

Base measurements: 156 mm x 108 mm x 130 mm, 0,7
Kg Base plate: beech
Working rpm: 2000 - 2500 rpm/min,run Bearing applica-
tion: 4 high-class ball-bearings Material: screw, side parts
total stainless steel Cylinder brass Rest aluminium, stain-
less steel.
Available as a kit £97.75 or built £101.99

www.mamodspares.co.uk

HB12 Stirling Engine

Base measurements: 156 mm x 108 mm x 130 mm, 1 Kg
Base plate: beech Working rpm: 2000 - 2500
rpm/min,Bearing application: 6 high-class ball-bearings
Material: screw, side parts total stainless steel
Cylinder brass Rest aluminium, stainless steel.
Available as a kit £136 or built £140.25

www.mamodspares.co.uk

Base measurements: 156 mm x 108 mm x 150 mm, 0,75
kg Base plate: beech Working rpm: 2000 - 2500 rpm/min,
Bearing application: 6 high-class ball-bearings Material:
screw, side parts total stainless steel Cylinder brass
Available as a kit £97.75 or built £101.99

STEAM ENGINE KIT

Everything in the kit enables you to build a fully functional
model steam engine. The main material is brass and the
finished machine demonstrates the principle of oscillation.
The boiler, uses solid fuel tablets, and is quite safe. All
critical parts (boiler, end caps, safety vent etc.) are ready
finished to ensure success. The very detailed instruction
booklet (25 pages) makes completion of this project pos-
sible in a step by step manner. Among the techniques
experienced are silver soldering, folding, drilling, fitting
and testing. £29.70 ref STEAMKIT Silver solder/flux pack
£3.50 ref SSK
www.mamodspares.co.uk

HB14 Stirling Engine
Base measurements: 156 mm x 108 mm x 150 mm, 1 kg
Base plate: beech Working rpm: 2000 - 2500 rpm/min, .
Incl. drive-pulley for external drives Bearing application:
10 high-class ball-bearings Material: screw, side parts total
stainless steelCylinder brass Rest aluminium, stainless
steel Available as a kit £140.25 or built £144.50
www.mamodspares.co.uk

HB15 Stirling Engine
Base measurements: 128 mm x 108 mm x 170 mm, 0,75
kg Base plate: beech Working rpm: 2000 rpm/min. (the
engine has a aluminium good cooling Cylinder)
Bearing application: 6 high-class ball-bearings
Material: screw, side parts total stainless steel
Cylinder brass Rest aluminium, stainless steel
Available as a kit £97.75 or built £102
www.mamodspares.co.uk

HB16 Stirling Engine
Base measurements: 128 mm x 108 mm x 170 mm, 1 kg
Base plate: beech Working rpm: 2000 rpm/min. (the
engine has a aluminium good cooling Cylinder)
Bearing application: 10 high-class ball-bearings
Material: screw, side parts total stainless steel
Cylinder brass Rest aluminium, stainless steel.
Available as a kit £140.25 or built £144.50

2kW WIND TURBINE KIT

The 2kW wind turbine is sup-
plied as the following kit: turbine
generator 48v three taper/
twisted fibreglass blades & hub
8m tower (four x 2m sections)
guylines / anchors / tensioners /
clamps foundation steel rectifier
2kW inverter heavy-duty pivot
tower. £1,499

BULL GROUP LTD

UNIT D HENFIELD BUSINESS PARK
HENFIELD SUSSEX BN5 9SL
TERMS: C/ CARDS, CASH, PO, CHEQUE OR
ONLINE ORDERING. PRICES PLUS VAT
UK DELIVERY £5.50
TEL 0870 7707520 FAX 01273 491813
sales@bulinet.co.uk

Solar Panels
We stock a range of solar photovoltaic panels. These are
polycrystalline panels made from wafers of silicon lami-
nated between an impact-resistant transparent cover and
an EVA rear mounting plate. They are constructed with a
lightweight anodised aluminium frame which is predrilled
for linking to other frames/roof mounting structure, and
contain waterproof electrical terminal box on the rear. 5
watt panel £29 ref 5wnav 20 watt panel £99 ref 20wnav
60 watt panel £249 ref 60wnav. Suitable regulator for up
to 60 watt panel £20 ref REGNAV

Solar evacuated tube panels

(20 tube shown) These top-of-the-range solar panel
heat collectors are suitable for heating domestic hot
water, swimming pools etc - even in the winter! One unit
is adequate for an average household (3-4people), and
it is modular, so you can add more if required. A single
panel is sufficient for a 200 litre cylinder, but you can fit
2 or more for high water usage, or for heating swimming
pools or underfloor heating. Some types of renewable
energy are only available in certain locations, however
free solar heating is potentially available to almost every
house in the UK! Every house should have one -really!
And with an overall efficiency of almost 80%, they are
much more efficient than electric photovoltaic solar pan-
els (efficiency of 7-15%). Available in 10, 20 and 30 tube
versions. 10 tube £199, 20 tube £369, 30 tube £549.
Roof mounting kits (10/20 tubes) £12.50, 30 tube
mounting kit £15

BENCH PSU 0-15V 0-2a Output
and voltage are both smooth

Cms

- and can be regulated according

) to work, Input 230V, 21/2-num-
m — ber LCD display for voltage and

r‘, current, Robust PC-grey hous-

— ing Size 13x15x21cm, Weight
= 3 3,2kg £48 REF trans2

NEW ELECTRONIC CONSTRUCTION KITS
This 30 in 1 electronic kit includes an introduction to elec-
trical and electronic technology. It provides conponents
that can be used to make a variety of experiments includ-
ing Timers and Burglar Alarms. Requires: 3 x AA batter-
ies. £15.00 ref BET1803
AM/FM Radio This kit enables you to learn about elec-
tronics and also put this knowledge into practice so you
can see and hear the effects. Includes manual with
explanations about the components and the electronic
principles. Req’s: 3 x AA batts. £13 ref BET1801
This 40 in 1 electronic kit includes an introduction to
electrical and electronic technology. It provides conpo-
nents that can be used in making basic digital logic cir-
cuits, then progresses to using Integrated circuits to
make and test a variety of digital circuits, including Flip
Flops and Counters. Reqg’s: 4 x AA batteries. £17 ref
BET1804
The 75 in 1 electronic kit includes an nintroduction to
electrical and electronic technology. It provides conpo-
nents that can be used to make and test a wide variety of
experiments including Water Sensors, Logic Circuits and
Oscillators. The kit then progresses to the use of an inter-
grated circuit to produce digital voice and sound record-
ing experiments such as Morning Call and Burglar Alarm.
Requires: 3 x AA batteries. £20 ref BET1806
www.slips.co.uk
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PIC & ATMEL Programmers

We have a wide range of low cost PIC and
ATMEL Programmers. Complete range and
documentation available from our web site.

Programmer Accessories:

40-pin Wide ZIF socket (ZIF40W) £15.00
18Vdc Power supply (PSU010) £19.95
Leads: Parallel (LDC136) £4.95 / Serial
(LDC441) £4.95 | USB (LDC644) £2.95

NEW! USB & Serial Port PIC Programmer

USB/Serial connection.

Header cable for ICSP.

A Free Windows XP soft-

& ware. See website for PICs

supported. ZIF Socket and
S USB lead extra. 18Vdc.

Kit Order Code: 3149KT - £37.95

Assembled Order Code: AS3149 - £49.95

NEW! USB 'All-Flash’ PIC Programmer
USB PIC programmer for all
‘Flash’ devices. No external
power supply making it truly
portable. Supplied with box and
Windows XP Software. ZIF
Socket and USB lead not incl.
Assembled Order Code: AS3128 - £44.95
Assembled with ZIF socket Order Code:
AS3128ZIF - £59.95

‘PICALL’ ISP PIC Programmer

Will program virtually all 8
to 40 pin serial-mode AND
parallel-mode (PIC15C
family) PIC microcontrol-
lers. Free Windows soft-
ware. Blank chip auto detect for super fast
bulk programming. Optional ZIF socket.
Assembled Order Code: AS3117 - £24.95
Assembled with ZIF socket Order Code:
AS3117ZIF - £39.95

ATMEL 89xxxx Programmer

Uses serial port and any
standard terminal comms
program. 4 LED’s display
the status. ZIF sockets not
included. Supply: 16Vdc.
Kit Order Code: 3123KT - £24.95
Assembled Order Code: AS3123 - £34.95

Introduction to PIC Programming
Go from complete beginner
to burning a PIC and writing
code in no time! Includes 49
page step-by-step PDF
Tutorial Manual, Program-
ming Hardware (with LED
test section), Win 3.11—XP Programming
Software (Program, Read, Verify & Erase),
and 1rewritable PIC16F84A that you can use
with different code (4 detailed examples pro-
vided for you to learn from). PC parallel port.
Kit Order Code: 3081KT - £16.95

Assembled Order Code: AS3081 - £24.95

Quasar Electronics Limited

PO Box 6935, Bishops Stortford

CM23 4WP, United Kingdom

Tel: 0870 246 1826

Fax: 0870 460 1045

E-mail: sales@quasarelectronics.com

Web: www.QuasarElectronics.com

08717

All prices INCLUDE 17.5% VAT.

Postage & Packing Options (Up to 2Kg gross weight): UK Standard 3-7
Day Delivery - £3.95; UK Mainland Next Day Delivery - £8.95; Europe (EU)
- £6.95; Rest of World - £9.95 (up to 0.5Kg).

!Order online for reduced price UK Postage!
Payment: We accept all major credit/debit cards. Make cheques/PO’s

Credit Card
Sales

ABC Maxi AVR Development Board
The ABC Maxi is
ideal for developing
new designs. Open
architecture built
around an ATMEL
AVR AT90S8535
microcontroller. All circuits are embedded
within the package and additional add-on
expansion modules are available to assist
you with project development.

Features

8 Kb of In-System Programmable Flash (1000
write/erase cycles) e 512 bytes internal SRAM e
512 bytes EEPROM e 8 analogue inputs (range 0-
5V) e 4 Opto-isolated Inputs (I/Os are bi-
directional with internal pull-up resistors) e Output
buffers can sink 20mA current (direct LED drive) e
4 x 12A open drain MOSFET outputs ¢ RS485
network connector e 2-16 LCD Connector e
3.5mm Speaker Phone Jack e Supply: 9-12Vdc

The ABC Maxi STARTER PACK includes
one assembled Maxi Board, parallel and
serial cables, and Windows software CD-
ROM featuring an Assembler, BASIC com-
piler and in-system programmer.

Order Code ABCMAXISP - £89.95

The ABC Maxi boards only can also be
purchased separately at £69.95 each.

Controllers & Loggers

Here are just a few of the controller and

data acquisition and control units we have.
See website for full details. Suitable PSU
for all units: Order Code PSU445 £8.95

Rolling Code 4-Channel UHF Remote
State-of-the-Art. High secu-
rity. 4 channels. Momentary
or latching relay output.
Range up to 40m. Up to 15
Tx’s can be learnt by one Rx
(kit includes one Tx but more ’
available separately). 4 indicator LED S.

Rx: PCB 77x85mm, 12Vdc/6mA (standby).
Two & Ten Channel versions also available.
Kit Order Code: 3180KT - £44.95
Assembled Order Code: AS3180 - £51.95

Computer Temperature Data Logger
Serial port 4-channel tem-
perature logger. °C or °F.
Continuously logs up to 4
separate sensors located
200m+ from board. Wide
== range of free software
applications for storing/using data. PCB just
38x38mm. Powered by PC. Includes one
DS 1820 sensor and four header cables.
Kit Order Code: 3145KT - £18.95
Assembled Order Code: AS3145 - £25.95
Additional DS1820 Sensors - £3.95 each

Most items are available in kit form (KT suffix)
or pre-assembled and ready for use (AS prefix).

payable to Quasar Electronics.
Call now for our FREE CATALOGUE with details of over 300 Kits,
projects, modules and publications. Discounts for bulk quantities.

177 168

DTMF Telephone Relay Switcher
Call your phone number
using a DTMF phone from
anywhere in the world and
remotely turn on/off any of
the 4 relays as desired.
User settable Security Password, Anti-
Tamper, Rings to Answer, Auto Hang-up and
Lockout. Includes plastic case. 130 x 110 x
30mm. Power: 12Vdc.

Kit Order Code: 3140KT - £46.95
Assembled Order Code: AS3140 - £59.95

Serial Port Isolated I/O Relay Module
Computer controlled 8 channel
relay board. 5A mains rated

8 relay outputs and 4 opto-

H isolated digital inputs (for
monitoring switch states, etc).
Useful in a variety of control
and sensing applications. Programmed via
serial port (use our new Windows interface,
terminal emulator or batch files). Serial cable
can be up to 35m long. Once programmed,
unit can operate without PC. Includes plastic
case 130x100x30mm. Power: 12Vdc/500mA.
Kit Order Code: 3108KT - £54.95
Assembled Order Code: AS3108 - £64.95

Infrared RC 12-Channel Relay Board
Control 12 onboard relays with
included infrared remote con-
trol unit. Toggle or momentary.
15m+ range. 112 x 122mm.
Supply: 12Vdc/0.5A

Kit Order Code: 3142KT - £47.95

Assembled Order Code: AS3142 - £59.95

PC / Standalone Unipolar
Stepper Motor Driver
Drives any 5, 6 or 8-lead
unipolar stepper motor
rated up to 6 Amps max.
Provides speed and direc- -
tion control. Operates in stand-alone or PC-
controlled mode. Up to six 3179 driver boards
can be connected to a single parallel port.
Supply: 9Vdc. PCB: 80x50mm.

Kit Order Code: 3179KT - £11.95

Assembled Order Code: AS3179 - £18.95

Bi-Polar Stepper Motor Driver also avail-
able (Order Code 3158 - details on website)

DC Motor Speed Controller (100V/7.5A)
Control the speed of almost
any common DC motor
rated up to 100V/7.5A.
Pulse width modulation
output for maximum motor
torque at all speeds. Supply: 9-18Vdc. Box
supplied. Dimensions (mm): 60VWx100Lx60H.
Kit Order Code: 3067KT - £13.95

Assembled Order Code: AS3067 - £19.95

Bidirectional DC Motor Driver also avail-
able (Order Code 3166 - details on website)




Hot New Kits This Summer!

Here are a few of the most recent kits

added to our range. See website or join our
email Newsletter for all the latest news.

EPE Ultrasonic Wind Speed Meter

" Solid-state design
wind speed meter
(anemometer) that
uses ultrasonic tech-
=Niques and has no
“'moving parts and
does not need calibrating. It is intended for
sports-type activities, such as track events,
sailing, hang-gliding, kites and model aircraft
flying, to name but a few. It can even be used
to monitor conditions in your garden. The
probe is pointed in the direction from which
the wind is blowing and the speed is dis-
played on an LCD display.

Specifications

« Units of display: metres per second, feet per
second, kilometres per hour and miles per hour

* Resolution: Nearest tenth of a metre

e Range: Zero to SOmph approx.

Based on the project published in Everyday
Practical Electronics, Jan 2003. We have
made a few minor design changes (see web-
site for full details). Power: 9Vdc (PP3 bat-
tery). Main PCB: 50x83mm.

Kit Order Code: 3168KT - £36.95

Audio DTMF Decoder and Display

Detects DTMF tones via
an onboard electret
microphone or direct
from the phone lines
through an audio trans-
former. The numbers
are displayed on a 16
character, single line display as they are
received. Up to 32 numbers can be displayed
by scrolling the display left and right. There is
also a serial output for sending the detected
tones to a PC via the serial port. The unit will
not detect numbers dialled using pulse dial-
ling. Circuit is microcontroller based. Supply:
9-12V DC (Order Code PSU445). Main PCB:
55x95mm.

Kit Order Code: 3153KT - £20.95

Assembled Order Code: AS3153 - £29.95

EPE PIC Controlled LED Flasher

This versatile PIC
based LED or
filament bulb
- flasher can be
used to flash
from 1 to 176
— LEDs. The user
arranges the LEDs in any pattern they wish.
The kit comes with 8 super bright red LEDs
and 8 green LEDs. Based on the Versatile
PIC Flasher, EPE Magazine Dec 02. See
website for full details. Board Supply: 9-
12Vdc. LED supply: 9-45Vdc (depending on
number of LED used). PCB: 43x54mm.
Kit Order Code: 3169KT - £11.95

Most items are available in kit form (KT suffix)
or assembled and ready for use (AS prefix).

FM Bugs & Transmitters

Our extensive range goes from discreet
surveillance bugs to powerful FM broadcast

transmitters. Here are a few examples. All
can be received on a standard FM radio
and have adjustable transmitting frequency.

MMTX" Micro-Miniature 9V FM Room Bug

Our best selling bug! Good

performance. Just 25x15mm.

Sold to detective agencies
worldwide. Small enough to

. hide just about anywhere.

Operates at the 'less busy' top

end of the commercial FM waveband and

also up into the more private Air band.

Range: 500m. Supply: PP3 battery.

Kit Order Code: 3051KT - £8.95

Assembled Order Code: AS3051 - £14.95

HPTX'High Power FM Room Bug
Our most powerful room bug.
Very impressive perform-
ance. Clear and stable out-
put signal thanks to the extra
circuitry employed. Range:
1000m @ 9V. Supply: 6-12V
DC (9V PP3 battery clip supplied). 70x15mm.
Kit Order Code: 3032KT - £9.95

Assembled Order Code: AS3032 - £17.95

MTTX' Miniature Telephone Transmitter
Attach anywhere along
phone line. Tune a radio
into the signal and hear
exactly what both parties

. are saying. Transmits only
when phone Is used. Clear, stable signal.
Powered from phone line so completely
maintenance free once installed. Requires no
aerial wire - uses phone line as antenna.
Suitable for any phone system worldwide.
Range: 300m. 20x45mm.

Kit Order Code: 3016KT - £7.95

Assembled Order Code: AS3016 - £13.95

Wide Band Syntheslsed FM Transmitter
PLL based crystal-locked
wide band FM transmitter
delivering a high quality,
stable 10mW output.
Accepts both MIC audio
signal (10mV) and LINE
input (1v p-p) for example
hi-fi, CD, audio mixer (like our kit 1052) or
computer sound card. Supply: 9-15Vdc.

Kit Order Code: 3172KT - £19.95

Assembled Order Code: AS3172 - £32.95

3 Watt FM Transmitter

¢ Small, powerful FM
transmitter. Audio pre-
amp stage and three RF
stages deliver 3 watts of
RF power. Use with the
electret microphone supplied or any line level
audio source (e.g. CD or tape OUT, mixer,
sound card, etc). Aerial can be an open di-
pole or Ground Plane. Ideal project for the
novice wishing to get started in the fascinat-
ing world of FM broadcasting. 45x145mm.

Kit Order Code: 1028KT - £23.95

Assembled Order Code: AS1028 - £31.95

Credit
Card
Sales

0871
717
7168
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Get Plugged In!

Electronic Project Labs

Great introduction to the world of electron-
ics. Ideal gift for budding electronics expert!

500-in-1 Electronic Project Lab
Top of the range. Com-
plete self-contained elec-
tronics course. Takes you
from beginner to ‘A’ Level
standard and beyond!
Contains all the hardware
and manuals to assemble
500 projects. You get 3
comprehensive course
books (total 368 pages) - Hardware Entry
Course, Hardware Advanced Course and a
microprocessor based Software Program-
ming Course. Each book has individual circuit
explanations, schematic and connection dia-
grams. Suitable for age 12+.

Order Code EPL500 - £149.95

Also available - 30-in-1 £15.95, 130-in-1
£37.95 & 300-in-1 £59.95 (details on website)

Tools & Test Equipment

We stock an extensive range of soldering

tools, test equipment, power supplies,
inverters & much more - please visit web-
site to see our full range of products.

Precision Digital Multitester (4.5 Digit)
A highly featured, high-
| precision digital multime-
ter with a large 4.5 digit
LCD display. High accu-
racy (0.05%). Auto-
zeroing, polarity selection
and over-range indication.
Supplied complete with
shrouded test leads,
shock-proof rubber hol-
ster, built-in probe holder
band stand. Supplied fully
assembled with holster,
battery and presentation box. Features in-
clude:
Capacitance * Audio Frequency * Data Hold
hFE / Diode Test « Auto Power Off

Technical Specifications

DC voltage: 200mV-1000V ¢ AC voltage: 2V-700V ©
DC current: 2mA-20A * AC current: 20mA-20A
Resistance: 200Q-200MQ ¢ Capacitance: 2nF-20uF
* Frequency: 20kHz * Max display: 19999

Order Code: MM463 - Was £44.95 Now on
sale at just £29.95!

See our website for more special offers!

www. QuasarElectronics.com

Secure Online Ordering Facilities o Full Product Listing, Descriptions & Photos e Kit Documentation & Software Downloads




BS2-IC

BS2-SX

BS2E-IC

BS2P/24

BS2P/40

Parallax BASIC Stamps - still the easy way to get your project up and running!

Serial Alphanumeric and Graphic Displays,

Mini-Terminals and Bezel kits

Animated Head

3-Axis Machine

Six-Legged Walkers

Robotic Arms

Robotic models for both the beginner and the advanced hobbyist

BAITEILE

ALLILIWE

Servo Drivers

Motor Drivers

On-Screen Displays

DMX Protocol

U/Sound Ranging

Animatronics and Specialist Interface-Control Modules

=

L ';

Quadravox
MP3 & Speech Systems

Sensorylnc

Voice Recognition

Parallax
Ubicom Tool Kits

Tech-Tools
PIC & Rom Emulators

BASICMicro
PIC BASIC Compilers

Development Tools

Milford Instruments Limited Tel 01977 683665, Fax 01977 681465, sales @milinst.com



EPE PROJECT PICs

Programmed PICs for EPE Projects
12C508/9-£3.90; 16F627/8 - £4.90
16F84/71/ - £5.90
16F876/877/ 18Fxxxx - £10.00
All inc. VAT and Postage

1kV/500V Insulation Tester

Super design. Regulated
output and efficient cir-
cuit. Dual scale meter,
compact case. Reads up
to 200 Megohms.

Kit includes wound ferrite|
transformer, drilled and
punched case, meter
scale, PCB & ALL compo-|
nents. (Needs PP3 bat-

tery).

KIT 848...£32.95
DUAL OUTPUT TENS UNIT

An excellent kit for this project based on the EPE March’97
Design. Our Full Kit includes all components, hardware and
an improved Magenta pcb. All hardware and electrodes are
included. Designed for simple assembly and testing, provid-
ing a high level controlled dual output drive.

KIT 866 .. £32.90 : sisivsime

Inc. 4 electrodes * Electrodes £6.50 *

EPE MICROCHIP P.1.
Treasure Hunter

Stable Sensitive Pulse Induction detector. Easy to build and
use. No ground effect - works in sea water. Detects Gold
Silver, ferrous and non ferrous metals.#

KIT 847 ... £63.95 :
Ultrasonic PEST Scarers

Two Ultrasonic PEsT Scarers. Kit 812 produces regular high
level pulses of 32kHz. Kit 867 produces Random pulses and
can work with an optional slave unit to give two separate
ultrasound sources. Both kits need 9V supply.

Kit 812 ... £14.81 psu . 3.99
Kit 867 ... £19.99 867Slave £12.51

MOSFET MKIl Bench PSU
0-25V 2.5A

Based on Mk1 design, with
switching pre-regulator for
high efficiency. Panel meters
for A and V. Toroidal trans-
former. Variable Volts 0 - 25
AND Variable Current limit
from 0 -2.5A

Kit includes punched and la-
belled case. A classic and
essential piece of test gear

Kit 845 ... £64.95

*Kit includes Head- »
. phones, coil and :
.2l Hardware |}

[__68000 Trainer Kit 621.. 99.95 |

Stepping & DC Motors
A range of motors for many applications:
Visit our website for more details
MD100 100 step Unipolar..... £9.99
MD200 200 step Unipolar..... £12.99
MD24 Type ‘23’ size 200 step..£22.95

MAGENTA BRAINIBOT | &l

Full kit with ALL hard-
ware and electronics.

As featured in EPE Feb
‘03 (KIT 910)

Seeks light, beeps, and
avoids obstacles

Spins and reverses
when ‘cornered”

e Uses 8 pin PIC chip
ALSOKIT 911-As 910

PLUS pogrammatle 11940 £16.99
KIT911..£24.99

leads and software CD
included.

PIC PIPE DESCALER

e SIMPLE TO BUILD

e SWEPT FREQUENCY OUTPUT
e HIGH POWER

e AUDIO & VISUAL MONITORING (@]
An affordable circuit which sweeps the
incoming water supply with varying
frequency electromagnetic signals.
May reduce scale formation, dissolve
existing scale and improve the way
salts in the water behave.

Kit includes case PCB coupling coil
and all components.

High coil current ensures maximum
effect. LED and piezo monitor.

PIC WATER
DESCALER

KIT 868 .. £22.95 PSU £3.99
12V EPROM ERASER

A safe low cost eraser for up to 4 EPROMS or other UV
erasable windowed devices at a time in 20 minutes.

Operates from a 12 Volt supply (400mA). Ideal for mobile
work -and in educational applications where mains voltages
are to be avoided. Safety interlock prevents contact with UV.

KIT 790 ..... £29.90
PIC LCD DISPLAY DRIVER

16 Character x 2 Line dis-  Learn how to drive the dis-
play, pcb, programmed play and write your own
PIC16F84, software disk and  code.

all components to experiment e Ideal development base for
with standard intelligent al- meters, calculators,
phanumeric displays. In-  counters, timers --- just
cludes full PIC source code waiting for your application
which can be changed to e Top quality display with
match your application. industry standard driver,

KIT 860.£1 9.99 data and instructions

PIC STEPPING MOTOR DRIVER

PCB with components and PIC16F84 programmed with dem-
onstration software to drive any 4 phase unipolar motor up to
24 Volts at 1 Amp. Kit includes 100 Step Hybrid Stepping
Motor Full software source code supplied on disc. Use this
project to develop your own applications. PCB allows ‘simple
PIC programmer’ ‘SEND’ software to be used to reprogram

o KIT 863.........£18.99
8 CHANNEL DATA LOGGER

From Aug/Sept.’99 EPE. Featuring 8 analogue inputs and
serial data transfer to PC. Magenta redesigned PCB - LCD
plugs directly onto board. Use as Data Logger or as a test
bed for developing other PIC16F877 projects. Kit includes
lcd, programmed chip, PCB, Case, all parts and 8 x 256k

FEPROMS KIT 877.........£49.95

SUPER PIC PROGRAMMER

Magenta’s original parallel port programmer. Runs with
downloaded WINDOWS 95 - XP software. Use standard
Microchip .HEX files. Read/Prog/Verify wide range of
18,28,and 40 pin PICs. Including 16F84/876/877, 627/8, (Inc.
‘A’ versions) + 16xx OTPs.

KIT 862. £29.99 power Supply £3.99

ICEBREAKER

DDDDDDDDDDDD

PIC Real Tlme

In-Circuit Emulator
With serial lead & software disk, PCB, Breadboard,
PIC16F877, LCD, all components and patch leads.

o Featured in EPE Mar’00
KIT 900--£34-99 Ideal for beginners &
PSU £3.99 experienced users. Win-
dows (95 to XP) Soft-
ware included

ICEbreaker uses PIC16F877 in-
circuit debugger functions.

www.magenta2000.co.uk

Tel: 01283 565435

Fax: 01283 546932

20W Stereo Amp.

EPE May ‘05 -- Magenta Stereo/Mono Module
Wide band Low
distortion 11W /
channel Stereo
20W Mono. True
(rms) Real Power

Short Circuit &
Overheat Protect-
ed. Needs 8 to 18V

supply.
Latest Technology - Stable, Reliable, high
performance IC with local feedback.

KIT 914 ...... £11.90

(includes all parts & heatsink for stereo or mono)

Magem‘a BrainiBorg

A super walking programmable robot with
eyes that sense obstacles and daylight.
Y BrainiBorg comes with
PC software CD (WIN95+
& XP) with illustrated con-
e struction details, and can
“ be programmed to walk
' and respond to light and
obstacles on any smooth
surface.
Kit includes all hardware, components, & 3 motor/gearboxes
Uses 4 AA batteries (not supplied).

KIT 912 ... £29.99 |
KIT 913 ... £38.95 % ozounae

(Kit with CD Rom &
Serial Lead)

EPE PIC Toolkit 3

As in EPE Apr/May/Jun ‘03 and on PIC Resources CD

« Magenta Designed Toolkit 3 board with printed com-
ponent layout, green solder mask, places for 8,18, 28
(wide and slim), and 40 pin PICs. and many Magenta
extras. Also runs with WinPic800 prog. Software.

*16 x 2 LCD, PIC chip all parts and sockets included.

« Follow John Becker’s excellent ‘PIC tutorial 2’ series.

KIT 880 ... £34.99 &,
KIT 880 ... £39.99 & ™
OR - Built & Tested £49.99 & £55.99

(With 16F84
Chip)

EPE TEACH-IN 2004

COMPLETE 12 PART Additional Parts as
SERIES FROM NOVO03 listed in ‘misc.” Sec-
All parts to follow this  tion (less RF modules,
Educational Electronics Lock and Motor/g.box)

board, and wie, 2 KIT921.£12.99
listed on p752 Nov 03’ Reprints £1.00 per
KIT920..£29.99 part.

BAT DETECTORS

Magenta’s Super Heterodyne Bat detectors. Our best selling
kit 861 now includes a drilled case and front panel label.
The MklIb and digital MkllIl are supplied built & ready to go

KIT 861 .. £37.99  foran 506

for all 3....£5.99
Mkllb .. £49.95  MKilll .. £89.95

All Prices Include VAT, Add £3.00 P&P per
order, or £7.99 for next day.

Chgs. P.O. & Most major cards accepted.
See our Website for many more kits, prod-
ucts, & Secure On Line ordering.

Mail Order Only.

ELECTRONICS LTD
135 Hunter Street Burton on Trent
Staffs DE14 2ST UK

email: sales@magenta2000.co.uk
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N COMPONENTS

Tel:

0191 2514363
» Fax: 0191 2522296
' sales@esr.co.uk

Prices Exclude Vat @17%%.

Station Road ! UK Carriage £2.50 (less than kg

)

Cullercoats ! m £5.50 greater than Tkg or >£30
Tyne & Wear Cheques / Postal orders payable to
NE30 4PQ ESR Electronic Components.

PLEASE ADD CARRIAGE & VAT TO ALL ORDERS




EVERYDAY PRACTICAL
SIS ECTRONICS

Editorial Offices:

EVERYDAY PRACTICAL ELECTRONICS EDITORIAL
Wimborne Publishing Ltd., 408 Wimborne Road East, Ferndown,
Dorset BH22 9ND

Phone: (01202) 873872. Fax: (01202) 874562.

Email: enquiries @ epemag.wimborne.co.uk
Web Site: www.epemag.co.uk

EPE Online g:iownloadable version of EPE): www.epemag.com

EPE Online
See notes on Readers’ Technical Enquiries below — we regret

THE UK's No.1 MAGAZINE FOR ELECTRONICS TECHNOLOGY & COMPUTER PROJECTS

hop: www.epemag.wimborne.co.uk/shopdoor.htm

technical enquiries cannot be answered over the telephone.
Advertisement Offices:

EVERYDAY PRACTICAL ELECTRONICS ADVERTISEMENTS
408 Wimborne Road East, Ferndown, Dorset BH22 9ND

VOL. 36 No. 4 APRIL 2007

Phone: 01202 873872 Fax: 01202 874562
Email: stewart.kearn@wimborne.co.uk

The Future

Over the last couple of months Barry Fox has reported in News on the giant Consumer
Electronics Show in Las Vegas. As always, the show is the place where innovative new
products are placed in front of consumers. We thought it would be interesting to see
where the major companies think we will be in, say five years from now, given that devel-
opments in electronics seem to go at an ever increasing pace. Jeffrey Belk, one of the
Show’s panelists, commented “If we would have predicted five years ago what’s avail-
able today, they probably would have locked us up in a rubber room.” So you can see pre-
diction is not an easy task.

The general view seems to be more connectivity — in otherwords our TV, DVD, audio,
laptop, phone, MP3, camera, GPS etc., will all talk to each other. One wonders how this
will sit when bugs and viruses invade the system, or whether the major companies will
ever agree on a standard for communication? Maybe all your equipment will have to
come from one manufacturer, in which case we don’t see that catching on in five years!

In addition to more connectivity, they also predict more availability, where practically
every type of information is available, not just when we want it but where we want it.
“Someday, (content transfer) may be embedded in the wallpaper” commented Rudy
Provoost of Philips Electronics.

When asked what they feel the buying public wants, the consensus was for more reli-
ability, i.e. cellphones that never drop a call and computers that never crash, plus value
for money — more performance for fewer pounds — and greater compatibility.
“Affordability and ease of use are two of the biggest issues we have” said Rudy Provoost.
I’ll second that, having spent hours trying to initialise a wireless router only later to be
told by the helpline that the set-up instructions were inadequate. And yes I had (eventu-
ally) read them all. Let’s hope the “affordability and ease of use” issues are soon
improved, and that we will get a standard for communication between equipment
without a massive ‘standards’ battle that helps nobody, least of all the consumer.
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PROJECTS AND CIRCUITS

All reasonable precautions are taken to ensure
that the advice and data given to readers is reli-
able. We cannot, however, guarantee it and we
cannot accept legal responsibility for it.

A number of projects and circuits published in
EPE employ voltages that can be lethal. You
should not build, test, modify or renovate
any item of mains-powered equipment
unless you fully understand the safety
aspects involved and you use an RCD
adaptor.
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from country to country; readers should check
local laws.



A roundup of the latest
Everyday News from the world

of electronics

More at CES 2007

Barry Fox reports on a couple more items he found at this year’s

Dolby Volume

The most common complaint made to
broadcasters by listeners and viewers is
that the commercials are too loud, or some
stations are too quiet to hear, or movies
create impact by suddenly blasting high
volume sound effects and annoy neigh-
bours, especially late at night. Dolby Labs
has already tried to help the industry help
itself, by offering graduated sound level
meters and advice on how to use them. But
largely to no avail, so Dolby has developed
a new consumer system called Dolby
Volume.

After measuring countless broadcasts,
Dolby found that sound levels can vary by
as much as 30dB when the viewer switch-
es channels or is hit by an advert. Pyscho-
accoustically, 10dB is a doubling of per-
ceived volume, so a 30dB difference is an
ear-bending eightfold change. Moreover,
because the ear is non-linear, as the sound
level drops, the bass and treble drop by a
disproportionate amount.

Dolby Volume is a pyschoaccoustic algo-
rithm that will work inside a TV receiver to
even out the overall volume level, and
compensate for the non-linear effects. The
trick, says Brett Crockett, of Dolby’s
Research Lab in San Francisco, is to make
the system track the audio in real time, and
apply intelligent compensation so quickly
that the listener does not notice. A conven-
tional ‘dumb’ compressor or automatic
gain control makes background noise
pump and breathe as the level of speech or
music fluctuates.

CES Show at Las Vegas

Dolby Volume works in the digital
domain, and can handle any input, up to
24-bit, 96kHz and even beyond. After a
one-time calibration set up, when the lis-
tener enters personal listening preferences,
the system continually buffers and ‘listens’
to around 200 PCM samples of the sound,
while adjusting the output level to suit the
listener and compensating for perceptual
loss of high and low frequencies at low lis-
tening levels. This process adds a delay of
only 16ms, which set-makers can trade off
against the much longer video processing
delays in digital TVs.

The system can be used to balance the
different sound levels that an AV amplifier
gets from all its many sources, such as
radio, TV, DVD, BD, HD-DVD and iPod.
Dolby Volume can also be adapted for use
in cars, with a microphone measuring
background noise and adjusting the Dolby
Volume to match.

If Dolby’s offer to the electronics indus-
try is taken up, future TV sets and ampli-
fiers will have a Dolby Volume control.
The computer code, on which the system
relies, will be released to the industry dur-
ing the next few months. Using the same
business model as for other Dolby process-
ing systems, chip-makers will be able to
develop and sell chips without paying a
royalty. Set makers will then pay a royalty
to Dolby when they enable the Volume sys-
tem. Dolby expects to see the first working
sets at CES next year.

“This follows on from all the work we
did on analogue noise reduction” says
Crockett. “We don’t spend time looking for

music and speech that makes a system
sound good, we spend time looking for
material that makes it sound bad. We try to
break the system before announcing it”.
But if anyone does not like the results, they
can disable Dolby Volume and make their
volume control work just like it always did.
Judging by the press reaction to very impres-
sive demonstrations given in Las Vegas, it is
very unlikely many will use the Off switch.
Will broadcasters object? “Currently
some of them are annoying listeners to the
point of completely skipping or muting
adverts” says Crockett. “With Dolby
Volume people continue to listen”.

5.1 Video

Is 5.1 video the next step after 5.1 sur-
round sound? Panasonic’s booth at CES
sported a small room with one of the most
adventurous demonstrations of the show —
the 5.1 Vision Jazz Club.

The room had five plasma panels, a 103-
inch (261.6cm) display at the front and two
65-inch (165cm) panels at each side of the
room, positioned vertically like informa-
tion panels at an airport. But instead of dis-
playing information, all five panels picture
one member of a five-piece jazz group
recorded by respected music producer
Elliot Sheiner. The front panel shows the
pianist, the left side panels show the bass
player and guitarist, and the two right side
panels show the sax player and drummer.

The 5.1 sound matches the video loca-
tion so the viewer is quite literally in the
middle of the band.

Radio-Electronics.Com Tutorials

The website Radio-Electronics.Com
(www.radio-electronics.com) that pro-
vides free radio and electronics related
information, tutorials and articles, now
has more than 400 pages of tutorial con-
tent. The site, which is aimed at elec-
tronics engineers and students, is run and
edited by Ian Poole of Adrio
Communications Ltd, and aims to
provide concise, useful overviews and
tutorials in an easy to read form.

The website covers a wide range of
radio and electronics topics, ranging
from receiver technology, through
antennas, radio propagation, circuits,
components, test and measurement to
the other technologies including cellular

telecommunications, Wi-Fi, Bluetooth,
UWB and more. This makes the site a
one-stop-shop for information for the
electronics engineer and electronics
enthusiast. All of the articles and tutori-
als aim to be written in an easy to read
style, making them approachable for
most people.

The site prides itself on keeping up
with the latest technology and to prove
this there are summaries of Wibree (the
new low power wireless standard from
Nokia) along with summaries of HSDPA
and HSUPA being introduced on many
cellular networks. With new pages being
added all the time, many more new tech-
nologies will shortly be covered.

In passing the 400 landmark, the
Editor, Ian Poole commented, “Having
more than 400 tutorial pages on the site
makes Radio-Electronics.Com one of
the largest electronics information
resources on the Internet. However, we
are not going to stop there. Not only
will we be putting more tutorial and ref-
erence information on the site, but
we have more plans to broaden its
appeal, and we will be adding some new
areas — so keep an eye out on what is
happening.”

The site has been in existence for over
six years and, since its inception, it has
grown steadily in size and the number of
visitors. It also regularly receives very
positive comments from readers who
have found it useful in providing the
information they need.
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EasyDAQ USB Card

EasyDAQ has announced the launch of a
new low cost USB card, adding to its exist-
ing range of USB-powered data acquisition
and automation/control products. The new
USB8VI4DIOR card is available as a gen-
eral purpose, 8-channel voltage input, 4-
channel DIO and 4-channel relay card.
Voltage input and DIO/Relay channels are
opto-isolated.

Available with a choice of two relay types
(10A power or 1A gold contact signal), and
either fixed or two-part (male/female) screw
terminal connectors. The card is suitable for
a wide range of voltage measurement, con-
tact closure applications, signal switching or
control, mains voltage power switching pur-
poses etc. It is USB powered and hot swap-
pable, with voltage input, relay channel and
USB power status indication LEDs. It is also
available with LabView, Visual Basic, Visual
C, Agilent VEE and Delphi example pro-
grams, or it can be commanded via programs
such as Windows HyperTerminal.

For more details and full datasheet, contact
EasyDAQ, 14 Brook Lane, Corfe Mullen,
Wimborne, Dorset, BH21 3RD. Tel: 01202
600747. Email: info@easydaq.biz. Web:
www.easydaq.biz.

Microchip Real ICE Emulator

Microchip have announced the MPLAB
REAL ICE Emulation system. This offers
low-cost and faster memory interfacing.

The new emulation system is fully inte-
grated into the free MPLAB Integrated
Development Environment (IDE) used for
writing code, building projects, testing,
verification and programming. With
MPLAB, the new system supports a wide
range of debugging facilities, such as com-
plex breakpoints, application code tracing
and data logging, code execution stop-
watch and real-time variable monitoring.

For  further information  browse
www.microchip.com.

BLETCHLEY £10
SEASON TICKET

Bletchley Park, the historic site of secret
British code breaking activities during
World War II and the birthplace of the
modern computer, is launching a brand
new Season Ticket initiative that will be of
particular benefit to people visiting the
area on an overnight break, as well as those
who live up to at least two hour’s drive
from the Park.

Since January 2007, all visitors have the
opportunity to convert their one-day £10
adult entry ticket into a 12-month season
ticket, which will then allow them to have
unlimited and free visits to the Park fol-
lowing their first visit. Visitors will also be
given the chance to sign a Gift Aid decla-
ration form enabling Bletchley Park, as a
charitable organisation, to recoup around
28 per cent of the ticket value. This will
then be ploughed back into the much need-
ed restoration and upkeep of the Park and
its facilities.

“Figures show that a large percentage of
our visitors have travelled from a wide
range of locations throughout the UK, up
to at least two hour’s drive,” says Simon
Greenish, director, Bletchley Park. “Once
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they get here, most admit that there is too
much to see in just one day, from our pop-
ular guided tours and the Mansion, to
Colossus, the Bombe and, of course,
Enigma and our various other wartime
codebreaking machines.

But with our new 12-month season tick-
et, visitors will be able to make the journey
to Bletchley Park as often as they like and
not pay a penny more for the rest of the
year, whether they are coming back to see
our permanent collections, or for one of
our special events, such as the Churchill
weekend.”

Once again, Bletchley Park has an excit-
ing new programme of special events in
2007, commencing on 9 April with an
Easter Eggstravaganza for the kids and a
Forties Family Festival on 28 May. Other
major events this year include the inaugu-
ration of Alan Turing’s Hut 8, the launch
of Colossus and the Bombe, a Polish Day,
Classic Car and Motorbike Picnic, Alice
in Wonderland event, Churchill Weekend
and Enigma Festival, as well as the annu-
al Blitz Night in November.

Season ticket holders will be eligible to
attend most special events for no extra
charge. Around Easter the Park will also
be launching a brand new restaurant,
which will be returning to Hut 4, home of
the Naval Enigma.

For further information call 01908
640404 or email info@bletchley
park.org.uk. To purchase tickets in advance
through their secure website, go to
www.bletchleypark.org.uk/shop/.

The standard cost of admission is adults
£10, concessions £8 (OAPs and students
with valid ID card) and £6 (children aged
12 to 16), children under 12 admitted free
of charge. Family Ticket: £25 (two adults
and two children aged 12 to 16). Tickets
include a guided tour and/or the use of a
wand. Car parking is £3.

Bletchley Park is open during 2007 every
day except Christmas Day and New Years

Day. Weekdays: 10.30am — 4.00pm, last
admissions 2.30pm. From 26th March:
9.30am — 5.00pm, last admissions 3.30pm.
Weekends/public holidays: 10.30am —
4.00pm, last admissions 2.30pm.

EDUCATIONAL
WEATHER KITS

Quasar Electronics have introduced a
new range of educational weather station
kits.

The Weather Observatory Starter Kit
encourages young children (8+ years) to
learn and understand the science behind
different weather conditions. It provides a
good range of meteorological measure-
ments and is ideal for use in Primary
Schools and at home.

Through it, children can perform meas-
urement of temperature, wind direction
and rainfall, learn about pH, humidity, air
pressure and many more meteorological
subjects. It is supplied with an informative
activity handbook and costs £9.95 includ-
ing VAT. For full details see www.quasar
electronics.com/met128.htm.

The Digital Weather Station Kit is a
unique kit that will provide hours of enjoy-
ment while learning and understanding the
science behind diverse weather conditions.
Quasar say it is a must for Primary
Schools and for children at home from the
age of 10+.

It provides a high precision digital wind
speed meter with temperature, relative
humidity, wind direction and rainfall meas-
urement. It also helps with understanding
pH, pollution, the greenhouse effect,
clouds and lightning. Supplied with a
colour, easy-to-follow, informative activi-
ties handbook, it costs £32.95 including
VAT. Full details are at www.quasarelec
tronics.com/metl31.htm.

Quasar’s full range of science kits can be
found at www.quasarelectronics.com/
science kits.htm.
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is a popular choice when it

comes to the hands-on part of
electronics courses. We can well im-
agine the classroom question “Well,
does it work?” answered in a flash with
“Listen to this, disbeliever!”

That’s the best part of building an
audio amp; you and your peers actu-
ally get to hear the final work punch
out a favourite tune or two hundred!

However, amplifiers that produce
more than a few watts of power can be
difficult to construct and expensive.
This is where our Students’ Amp comes
in. It features a simple board layout for
easy construction, is relatively inexpen-
sive and even includes over-temperature
and short-circuit protection.

As power amplifier modules go,
this unit may not rank at the top for

BUILDING AN AUDIO amplifier

10

raw power but you’ll be hard pressed
to find a simpler circuit. The design
is based on a single IC, the LM1875T
20W audio amplifier from National
Semiconductor. This IC comes in a
TO-220 package and, combined with
a handful of other parts and a suitable
power supply, delivers over 20W RMS
into either a 4Q or 8Q loudspeaker.

What’s more, the specifications are
quite impressive for such a bare-bones
circuit. With a signal-to-noise (S/N)
ratio of 105dB and a distortion figure
ofless than 0.04% for 1kHz at 20W (see
graphs — Figs.7 to 11), it could well be
used as the basis for a hifi stereo ampli-
fier. The frequency response extends
from 14Hz to beyond 100kHz when
measured at 1W RMS.

The LM1875 includes an internal
4A current limit, preventing damage
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should the output be accidentally
shorted to ground. It also includes
‘safe operating area’ (SOA) protec-
tion, meaning that the current limit is
dynamically reduced according to the
voltage present at the output.

Because so much power has to be
dissipated by such a small package, the
LM1875 also has in-built thermal pro-
tection. This effectively shuts the device
down if there is excess heat build up in
the chip itself (at about 170°C).

Circuit description

The circuit diagram (see Fig.1) for
the amplifier module reveals just the
LM1875 power amplifier (IC1) and a
handful of support components.

The closed loop gain of the ampli-
fier is set to 23 by the 22kQ and 1kQ
resistors on the inverting input (pin 2),
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following the standard non-inverting
amplifier feedback rules (ie, voltage
gain = 22k/1k + 1 = 23).

The 22uF capacitor in series with
the 1kQ resistor sets the lower end of
the amplifier’s frequency response.
Another factor in the low-end response
is the high-pass filter in the input sig-
nal path, formed by the 2.2uF coupling
capacitor and 22kQ resistor.

Overall, the result is a rapid fre-
quency response roll-off below about
10Hz (see Fig.11). Following this, a
1kQ series resistor and a 330pF capaci-
tor form a low-pass filter, eliminating
problems with high-frequency noise
pickup on the input leads.

Non-polarised electrolytic capaci-
tors (marked NP) are used in these
positions because the voltages present
are too small to polarise conventional
electrolytics.

Keen-eyed readers will have detected
that the input circuitry is not connected
directly to power supply ground but
instead goes via a 10Q resistor. This
has little effect in a single (mono) am-
plifier setup but in a stereo setup, it
helps to reduce currents circulating in
the ground wiring which can degrade
separation between channels.

Finally, a 1Q 1W resistor in series
with a 220nF capacitor at the output
of IC1 forms a Zobel network, designed
to neutralise the effects of the speaker’s
voice coil inductance at the higher end
of the frequency spectrum.
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STUDENTS’ AMP
(20W AMPLIFIER MODULE)

Fig.1: the circuit consists of little more than the LM1875, which contains a
complete low-distortion 20W amplifier, with overload protection, in a 5-pin

TO-220 package.

Amplifier construction
Construction of the amplifier mod-
ule is quite straightforward, with all
parts mounting on a small PC board.
Fig.2 shows the parts layout.
The resistors should be installed
first, followed by the capacitors. Use

your meter to verify the value of re-
sistors where necessary. Note that the
two 220uF capacitors are polarised
and must go in with their positive
leads oriented as indicated on the
component overlay. The remain-
ing two electrolytic capacitors are

Shown here with its matching power
supply, the Students’ Amp (aka 20W
amplifier module!) takes next to no time
to build, costs very little — and will give
a surprisingly good account for itself in
a variety of audio projects.
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Fig.2: use this diagram when assembling the amp module.
Double-check that you have the two 220uF capacitors in the
right way around, as indicated by the ‘+’ markings.

non-polarised and can be installed
either way around.

Install the fuse clips and terminal
blocks next, pushing them all the way
down onto the board surface before
soldering. Note the retaining tabs on the
fuse clips; be sure to orient these towards
the outer (fuse end) side, otherwise you
won’t be able to plug in the fuses later.

The LM1875 is installed last of
all. First, fit 10mm tapped spacers to
the corner mounting positions of the
board, then slip the LM 1875 into posi-
tion. As its leads are preformed at the
factory, they shouldn’t require more
than minor tweaking for a comfortable
fit in the PC board holes.
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Fig.3: full size PC board pattern for the amplifier. If

Make sure that the LM1875 is sit-
ting ‘square’ (ie, perpendicular to the
board surface) and then carefully turn
the assembly over and solder only the
centre pin of the package. The remain-
ing four pins should only be soldered
after attachment to the heatsink, so
let’s do that next.

Heatsink mounting

Place the board and heatsink on a
flat surface and bring them together,
centring the LM1875 in the avail-
able heatsink width. Dependent on
the particular type of heatsink, it
may also be necessary to line up the
hole in the tab with a gap between

Y
o |, 3

SR =

The completed amplifier module is bolted to its heatsink via the LM1875. Take
particular care once the amplifier is in this state - it’s quite easy to break the
legs of the IC if you allow the board to flex with reference to the heatsink.
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you’re wondering why this looks different to the over-
lay pattern at left, this view is from the copper side
while the overlay is ‘through the board’ as if an x-ray.

fins. Now gently mark around the
inside of the tab hole with a sharp
pencil.

Centre-punch the pencilled circle
and first drill a 1mm pilot hole, then
step up to a 3mm (or 1/8-inch) bit for
the final size.

Once drilled, the edges of the hole
must be deburred to obtain a perfectly
smooth surface. This can be achieved
by gently rotating the tip of a much
larger drill in the hole opening by
hand, held between the thumb and
forefinger.

The LM1875 can now be bolted to
the heatsink using a TO-220 insulating
kit (ie, a mica washer and insulating
bush). Fig.12 shows the assembly de-
tails. Smear all mating surfaces with a
thin film of heatsink compound before
bolting the assembly together. Take
care not to ‘skew’ the LM1875 as the
screw is tightened.

To complete your work, you must
now solder the remaining leads of
the LM1875. Gingerly turn the whole
assembly over, being careful not to
disturb the relationship between the
PC board and heatsink.

Place something under the board to
support its weight and keep it at right
angles to the heatsink while you solder
the remaining leads. It’s also a good
idea to reheat and resolder the centre
pin of the IC to relieve any stresses
imposed during assembly.

Once done, use your multimeter
to confirm that the metal tab of the
LM1875 is indeed electrically isolated
from the heatsink.
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Fig.4: the power supply is simple but more than

S1

250VAC adequate. The +15V supply is for a preamplifier,
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The power supply circuit for the
amplifier module appears in Fig.4. An
80VA mains transformer with two 18V
secondary windings or a single 36V
centre-tapped winding is used. The sec-
ondary feeds a bridge rectifier and filter,
formed by diodes D1-D4 and two 4700uF
35V capacitors. The output is about +25V
unloaded and is suitable for powering
one or two amplifier modules.

If designing your own power sup-
ply, note that the rails to the LM1875
must not exceed +30V. Voltages lower
than therecommended +25V can
be used, but the output power

for a preamplifier.
Wiring

Use heavy-duty (7.5A) multistrand
cable for all DC power and speaker
connections. The +25V, -25V and 0V
wires to the amplifier module should
also be twisted together to minimise
radiated noise.

Now on the mains (230V AC) side,
be sure to use only mains-rated (250V
AC) cable and insulate all exposed
connections. This includes the use

FROM MAINS TRANSFORMER
N CT N

will be less than shown in the
performance graphs. Refer to the
LM1875 datasheet for more in-
formation (from www.national.
com).

The circuit also shows a 15V
preamplifier supply, based on
two simple Zener diode regula-
tors. This supply is optional and
can be left out if not required.

Power supply assembly

Fig.5 shows how to assemble
the power supply PC board to
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on the rear of IEC sockets, switches
and fuseholders. The idea is to en-
sure that even with the covers off
and power on, it is impossible to
accidentally make contact with live
mains voltages.

The mains earth must be connected
to a metal chassis using the arrange-
ment shown in Fig.13. Return all
earth wires to this point to eliminate
potential earth loops.

When in any doubt, refer your work
to an experienced person for checkout

-

AC ~ CT ~ INPUT

=
o

suit the Students’ Amp. Note that O i O

the 4700uF capacitors are 35V 25V OV +25V M

rated but higher voltage types O efone O

are fine too.
Install diodes D1 to D4 first, pli Py OPTIONAL

aligning the banded (cathode] g o g3 '(?Eﬂ?x'}')

ends as shown. Follow these with 87 o tim

the two 3-way terminal blocks

and then the two 4700uF capaci- @ @ @ @ @ L HBY OU -15U |

tors. Make certain that you have -15V OV +15V -

the positive leads of the capaci- TO PREAMP

tors the right way around. Fig.5: here’s how to assemble the power supply board. One of these can power two
You can leave out all the re- modules for a stereo set-up. The full size pattern is shown at right (Fig.6).

maining components unless you
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5

AUMO PRECISION SCTHD-W THD+N(%) vs measured LEVEL{W)
10

01

0o

0.001
20 100 1k

Fig.7: THD versus frequency at 1W into an 8Q2 load.
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Fig.10: THD versus power at 1kHz into an 8Q2 load.
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Fig.8: THD versus frequency at 1W into a 4Q load. Fig.11: frequency response at 1W into an 8Q load.
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]
0010
0.001 Fig.12: this diagram shows how the LM1875 is attached
som 0.1 1 10 100 to its heatsink.
Fig.9: THD versus power at 1kHz into a 4Q2 load
DOUBLE-ENDED LUG
before connecting to the 230V AC . .
mains outlet for the first time. Never glg.13: thf malnshe::lrth L . STAR
take shortcuts with mains wiring - it e securely attached to a meta WASHERS
1d be fatal! chassis as shown here. Tighten the
cou : first nut very firmly before winding CASE BASE
. on the second ‘lock-nut’. The
Testing ) power supply ground (0V) must Mﬁl’}ljso;"ﬁbsg&%” b
Before applying power, go back also be connected to this point. WASHERS

over the board and carefully check
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List = Stuclents’ Ammpllifier

Amp Module

1 PC board, coded 613, available
from the EPE PCB Service,
size 80mm x 63.5mm

2 2-way 5mm/5.08mm terminal
blocks

1 3-way 5mm/5.08mm terminal
block

4 M205 PC-mount fuse clips

2 M205 2.5A slow-blow fuses

1 1.4°C/W heatsink

1 TO-220 insulation kit (bush,
insulating washer) & heatsink
compound

4 M3 x 10mm tapped spacers

4 M3 x 6mm pan head screws

1 M3 x 10mm pan head screw

5 M3 nuts

1 M3 flat washer

Semiconductors
1 LM1875T 20W audio amplifier
(IC1)

Capacitors

2 220uF 35V PC electrolytic

1 22uF 16V non-polarised (bipolar)
PC electrolytic

1 2.2uF 16V non-polarised (bipolar)
PC electrolytic

1 220nF 100V metallised polyester

2 100nF 50V monolithic ceramic
1 330pF 50V ceramic disc

Resistors (0.25W 1%)

1 1MQ 2 22kQ 2 1kQ
110Q 11Q1W 5%
Power Supply

1 PC board, coded 614, available
from the EPE PCB Service,
size 90mm x 54.5mm

4 1N5404 3A power diodes (D1-D4)

2 4700uF 35V (or 50V) PC
electrolytic capacitors

1 18V+18V 80VA mains
transformer

2 3-way 5mm/5.08mm terminal blocks

4 M3 x 10mm tapped spacers

4 M3 x 6mm pan head screws

M4 x 10mm screw, two nuts and
star washers, and a double-ended
solder lug for securing the metal
chasis earthing point

Parts for optional preamp supply

section

2 15V 1W Zener diodes (ZD1,ZD2)

2 100uF 16V PC electrolytic
capacitors

2 560Q 1W 5% resistors

1 3-way 5mm/5.08mm terminal block

that all parts are correctly located and
oriented. That done, install the fuses
and connect the power supply leads,
taking particular care that you have
the positive and negative leads around
the right way!

Do not connect the loudspeaker or
an audio input signal at this stage.

Note that you must have the heat-
sink fitted, as the LM1875 has to dis-
sipate substantial power even without
an audio signal present.

Check the supply rail voltages first
—these must be within 10% of the nomi-
nal value. Finally, check the DC volt-
age across the loudspeaker terminals.
It should be less than +50mV.

If this checks out, the loudspeaker
can be connected (switch off first) and
an audio input signal applied for final
testing. EPE

Reproduced by arrangement with

SILICON CHIP magazine 2007.
www.siliconchip.com.au
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This view shows the completed
power supply for the amplifier. The
components at the bottom are for the
optional 15V preamp power supply
and may be left out if not required.
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All Change

Automotive electronics looks set to change gear, as Mark Nelson reports

change dramatically, although you

might say the transition to digital
photography from analogue film was pret-
ty fundamental. More often it’s evolution
rather than revolution, as with cars. But
automotive electronics looks shortly set to
change gear quite significantly.

Ask most car enthusiasts what’s going
on in their world from a technology per-
spective and they’ll probably mention the
dash for diesel or perhaps a move to bio-
fuels. We certainly need to make our cars
more economical; currently only some 40
percent of British cars run on diesel
although across the Channel in France the
figure is closer to 70 percent. We also
need to make our cars more economically;
more than 90 percent of the energy con-
sumed by a car goes up in smoke during
the manufacturing process itself, which is
why scrapping still viable cars to buy less
thirsty new ones doesn’t make a huge lot
of sense.

ADAS unveiled

Crucial as fuel systems and energy effi-
ciency are, let’s leave them for a moment
and consider how we can make drivers
more efficient and effective. They have an
equal role to play.

The buzzword today is Advanced
Driver Assistance Systems — ADAS for
short — electronic systems designed to
help the driver in his or her process of
driving. The German multinational
company Siemens explains the need and
advantages of ADAS like this. Complex
traffic situations with increasing numbers
of traffic participants always demand
full attention. Intelligently linked
comfort and safety systems support the
driver and convey a more confident
driving experience.

This is a diplomatic and very positive
description of the benefits of ADAS but
others put it more bluntly, that ADAS may
be the only way to reduce the carnage on
the roads. Road accidents are a frighten-
ingly prolific cause of death according to
the World Health Organization, racing
from ninth most common reason world-
wide in 1990 to third place in 2010.

Automobile manufacturers, equipment
suppliers, governments and academics are
in broad agreement that ADAS technolo-
gies represent our best hope of automotive
accident avoidance (the positive spin) or
reducing the severity and lethality of car
crashes (the negative presentation).

Sleeping at the wheel

So what kind of electronics can we
expect to find in ADAS? The key thing to
grasp is that ADAS do not reduce driver

FEW of the technologies in daily use
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responsibility. They are neither a control
mechanism nor even an automatic pilot or
failsafe system. So no sleeping at the
wheel. Instead, ADAS alert drivers to facts
they may be unaware of, providing drivers
with all the information they need to know.
Active intervention systems may come
later but it’s unlikely that the first genera-
tion of ADAS will dare go this far.

Cunningly, they avoid ‘information
overload’ by prioritising the information
you need to know. As the Siemens litera-
ture explains, all the information collected
is evaluated continually and imperceptibly
for the driver, presenting only what he or
she needs to know. A clearly defined pri-
oritisation process decides how relevant
each kind of information is in each
respective situation and which system
should be used to alert the driver.
Depending on the requirement, it can be a
head-up-display appearing ‘inlaid in light’
on the windscreen, an LED in the door
frame out of direct vision or perhaps a dis-
creet steering correction.

Elementary stuff

So what are the main elements of
ADAS? Chief among these are:

 Adaptive cruise control

¢ Drowsiness detection, with audible

alarms and a blast of icy air

* Blind spot detection

* Parking assistance

* Night vision

* Pedestrian and cyclist detection

* Lane-change warning

e Traffic sign (speed limit) recognition

* Minimum distance maintenance in

slow-moving traffic to avoid low-speed

crashes.

This is by no means an exhaustive list,
but it gives you a good flavour of what’s
feasible. Ignoring the information pro-
cessing techniques, the data gathering
devices are quite fascinating. Traffic sign
recognition and lane-change warning will
rely on miniature CMOS cameras, whilst
enhanced night vision will use infrared
sensors. Adaptive cruise control will most
likely employ radar, whilst parking assis-
tance will make use of ultrasound.

Digital signal processing will underpin
all of these processes, which is where
companies such as Siemens and Texas
Instruments are in the lead with dedicated
data acquisition devices, signal processors
and the digital media processors neces-
sary for handling and presenting the out-
put of all this processed information.

All of which sounds very good, espe-
cially if ADAS live up to their promise
and manufacturers can agree on standard

interfaces and electrical interchangeabili-
ty. We can all look forward to safer and
calmer motoring, as well as fascinating
new articles in this magazine once low-
cost video, radar and ultrasound modules
filter down into our domain.

Boon or gimmick?

What we don’t know yet is how the
public will react to ADAS. Will they pay
the extra for what will presumably be an
optional extra? Will they scorn devices
that call into question their driving skills
or disable anything they think might
reduce their control? Or might ADAS lull
drivers into a false sense of security or
reduce individual responsibility, leaving
all that to the magic box?

Research undertaken into public atti-
tudes by P.T. Blythe and A. Curtis of
Newecastle upon Tyne University indicates
that ADAS should find ready acceptance.
Most people have little awareness of
ADAS applications but perceive them to
offer both safety plus ease and comfort
benefits. The academics say attitudes are
favourable towards such systems provid-
ing they can be switched off by the driver
and negative when they cannot.
Nonetheless, people are only willing to
pay for those applications that they can
easily and readily identify as having a
clear and direct benefit for them, and even
then they are reluctant to fork out much
for these advantages.

Blyth and Curtis suggest that if ADAS
applications are to find commercial suc-
cess, good public education is vital, possi-
bly with tax advantages for those prepared
to take them up. Possibly the greatest bar-
rier to the introduction of ADAS will lie
not in public attitudes but determining
where legal responsibility would lie
should the systems fail. Watch this space!

Great balls of, er, silicon?

New research has been published on
ball lightning, which you may remember
we discussed last year. Brazilian scientists
are the latest team to have created ball
lightning artificially and according to
physicist Antonio Pavao and doctoral stu-
dent Gerson Paiva of the Federal
University of Pernambuco, the physical
manifestation that others and I have seen
is silicon vapour. They postulate the sili-
con vapour is created when forked light-
ning hits soil in the ground and effective-
ly burns it in the air.

According to National Geographic
magazine, Pavdo and Paiva simulated the
process using electrodes to shock silicon
wafers with enough electricity to create a
silicon vapour. Most of the artificial orbs
lasted two to five seconds.
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Our periodic column for your PIC programming enlightenment

PICs and USARTSs - A PICs USART is another valuable

AST month we discussed Timers, a

frequently used internal peripheral.
This month we look at another popular
peripheral, the USART. Unlike a timer, the
USART provides an external interface for
the microcontroller and finds uses in many
projects that require connection to a PC or
another complex electronic device.

Before we dive in, however, we should
discuss what the acronym USART stands
for, and describe the operating modes. The
details appear complex but like many
aspects of microcontroller design, its appli-
cation to a project can be quite straightfor-
ward, as we will see later.

The USART

USART stands for Universal
Synchronous/Asynchronous Receiver
Transmitter. A bit of a mouthful and some-
what misleading, since many of us associate
receivers and transmitters with radios. Here,
it refers to data — sending and receiving
information over port pins using some kind
of protocol. (Protocol means ‘an agreed
method of exchanging information’, a term
stolen from diplomacy circles.)

As you might guess from the name, a
USART supports two modes of communi-
cation: Synchronous and Asynchronous.
Both use a single pin to transfer data in a
serial fashion, bit by bit. Both the transmit-
ter and the receiver need to agree on the
rate at which the data bits are transferred,
and this is where the two modes differ.

Fig.1 shows data communication in syn-
chronous mode. Only one pin is used for
transferring data, but another is used to
send a ‘clock’ signal to the receiver so it
knows when to sample the data line. This
way the two devices do not need to share
knowledge of the data rate; the clock, gen-
erated by the master, synchronises the
receiver to the incoming data.

In synchronous mode the USART
peripheral uses only two port pins for com-
munication, so transmission and reception
cannot occur simultaneously. One must
transmit, then change to receive mode to
get any returned data. This is called ‘half-
duplex’ communication.

The additional benefit of synchronous
communication is that the speed at which
communication occurs can be varied
dynamically, since data is only latched into
the receiver on a clock edge.

Asynchronous communication on the
other hand does not have a separate clock
signal to indicate each data bit. The port
pin previously used to provide the clock
signal can now be used as another data sig-
nal, allowing simultaneous, bi-directional
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internal peripheral facility

communication
(referred to as ‘full-
duplex’.)

Fig.2 demon-
strates the reception
of an asynchronous Data sampled

RC7/RX/DT pin
(Data)

RC6/TX/CK pin
(Clock)

N Y

signal. The eight data hers

bits are ‘framed’ by a
start bit and a stop
bit. The start and stop

Fig.1. Synchronous communication

bits are the same size
as a data bit. As there
is no clock signal the
receiver uses the ini-

Start

Input pin bit

e Y Y N G Y M M O

0 (0 (5 €0 €0 €0 CI £

t;al negative trqns1- =
tion of the start bit as

detected

1.5bit 1bit 1bit 1bit 1bit 1bit 1bit 1bit 1 bit
delay delay delay delay delay delay delay delay delay

a ‘marker’ for the
incoming data. The
receiver then delays
by 1.5 times the length of a data bit, and
takes a sample of the signal, by now hope-
fully in the middle of the first data bit.

This all relies heavily on the receiver and
transmitter agreeing on the exact data rate,
and having accurate internal timing (from a
crystal oscillator for example) to ensure
that one device does not drift relative to the
other. The absence of a dedicated clock sig-
nal forces a requirement on the design to
use precision oscillators. As most micro-
controller designs do use precision oscilla-
tors anyway, this is not normally an issue.

Synchronous mode

Where synchronous operation scores
over asynchronous is that the rate at which
the data bits are transferred from one chip
to another is controlled by the master
device. The receiver neither knows nor
cares what the speed of the transfer will be;
it will shift in a data bit only when the
transmitter’s clock signal toggles. This
greatly simplifies the design of the inter-
face (especially in smaller devices such as
EEPROM memory) since the receiver does
not need to generate an accurate clock sig-
nal that is precisely aligned to the other
communicating device.

This benefit does come at the cost of an
extra I/O pin needed for the clock signal,
but that is a small price to pay in some cir-
cumstances. That is why you don’t see
asynchronous interfaces on small low cost
devices like EEPROM memory — provid-
ing an accurate oscillator would cost more
than the actual memory!

Examples of synchronous communication
protocols include SPI and I’C. These are
such common interfaces that Microchip pro-
vides a dedicated peripheral for those, so the
USART is not often used in this mode. With
speeds of up to 10M bits/second, however,

Fig.2. Asynchronous communication

synchronous mode is ideal for transferring
data at high speed. Perfect for processor-to-
processor communication in a PIC-based
parallel computer for example (very definite-
ly a subject for another article!).

USART variants

The PIC range of microcontrollers
implement a number of variants of the
USART, including none at all on the small-
er parts. (This is not necessarily a problem;
there are ways to implement a software
USART, as we will see later.) The differ-
ences are minor and once you have under-
stood how to use one USART, you will
have no trouble adapting to a different type
on another processor.

The Addressable USART, or AUSART,
provides a mechanism for adding a ‘mes-
sage address’ byte into a transmission.
Rather than generate interrupts on every
byte detected over the serial interface, only
bytes marked as address bytes will generate
an interrupt. This is particularly useful in a
multi-drop serial link where several devices
are connected to the same serial bus. The
microcontroller can ignore all data bytes
except address bytes; when one of these is
received, the processor can check to see if
the address is for itself, and if so, enable nor-
mal data reception. It reduces the amount of
time a processor spends processing data
bytes that are not intended for itself, thereby
freeing up time to do other important tasks,
or remain in a low power mode.

The Enhanced USART, or EUSART,
extends the AUSART features by adding
automatic Baud rate detection into the
hardware of the USART peripheral.
Combined with a little software, it is possi-
ble for a slave device to align its Baud rate
to that of a transmitter. It’s a niche feature
and in the author’s opinion, best ignored.
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Stick with a known Baud rate and crystal
oscillators!

By far the most common use for the
USART is as an asynchronous RS232 link
to a PC. Despite seeming to be coming to
the end of its life as a result of the USB
standard, the ancient RS232 interface is
still with us and likely to remain so for sup-
porting legacy devices. An RS232 interface
to a PC can be a valuable debugging aid
during software development, enabling you
to display memory, status messages or even
the content of SFR registers. Although this
sounds rather primitive, it’s a technique
that is frequently used in professional
embedded software development.

The RS232 standard was created in the
early 1960’s and typically used to talk to
modems, video terminals and their predeces-
sors, teletype printers. The standard is now for-
mally called EIA232 but most of us still refer
to it by its original name. Linking to a PC is
not the only use for a USART, however, as it is
also a popular interface to GPS receivers and
RF modems and so will continue to be an
important interface for years to come.

RS232 interface

A complete RS232 interface consists of
several signals, not just receive and trans-
mit data. Some of these signals are used for
‘flow control’ so that a receiver can instruct
the transmitter to pause data transfer while
it processes the data. These signals, called
‘request to send’ (RTS) and ‘clear to send’
(CTS) are not part of the USART peripher-
al and must be implemented using standard
port I/O pins, should you wish to use them.

For most applications, however, hardware
flow control is unnecessary as the handshak-
ing can be done by the ‘protocol’ used to
transfer data. Send some data, wait for an
acknowledgement and then continue. It
reduces the maximum data transfer rate, but
simplifies the hardware and software design.

There is a surprising problem that should
be taken into consideration when transfer-
ring data from a PIC-based design to a PC
— if you transmit data from the PIC without
delays between bytes the PC can lose data,
since it is unable to respond fast enough to
the data appearing on its serial port. This is
a rather bizarre problem when one thinks
about it; a PC running at IGHz can be out-
gunned by a humble 4MHz PIC. This is
because the PC has many other things to do
(such as managing a TCP/IP stack, or run-
ning a virus scan in the background.) This
can be avoided by adding a delay between
bytes being sent out, or requiring an
acknowledgement before continuing.

USART use

So that’s an overview of the USART and
the different communication modes it can
work in. Now, how do we use it?

The first place to start at is the block dia-
gram in the datasheet, as we did with
Timers last month. We are going to look at
the Enhanced addressable USART in the
PIC18F2420, a favourite of the author. The
receiver and transmitter sections operate
independently, and are shown as two sepa-
rate block diagrams in Fig.3 and Fig.4. The
block diagrams follow a similar style to the
timer block diagram; the words in capitals

x64 Baud Rate CLK

Baud Rate Generator

Pin Buffer Data
and Control Recovery

RX pin

B
SPEN A 4
RX9D RCREG Register
RCIF 48
Interrupt
RCIE
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Fig.4. USART transmitter

are either special function register names
or bits in registers.

The USART itself is really just a shift
register, ‘clocking’ bits out onto a pin in the
case of the transmitter, and clocking them
in, in the case of a receiver. The rate at
which this clocking occurs is determined by
the Baud Rate Generator shown at position
A in the diagrams. This is a register (or pair
of registers, in the case of the PIC18F2420)
that controls a divider circuit that reduces
the main oscillator frequency down to the
data rate required. There is a single Baud
rate generator shared between the receiver
and transmitter, but otherwise the receiver
and transmitter are independent.

There are two pins associated with the
USART, normally PORTC6 and PORTC7.
These are multi-function pins that can be
used for I/O if the USART functionality is
not required.

In synchronous mode, port pin PORTC6
becomes the clock signal, and PORTC?7 is
either the receiver input or the transmitter
output depending on the mode selected.

With asynchronous communication,
reception is more complicated than trans-
mission. The edge of the start bit marks the
beginning of a data byte, and the CPU then
samples the input pin at 16 different points
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within each data bit time period and the
average used to decide if the signal is high
or low at that point. As you might guess, the
transmitter and receiver must have very sim-
ilar Baud rates, otherwise the receiver will
‘drift’ and over the eight data bits being
received will start to record incorrect data.
Problems like these can be very difficult
to find, so it is best to make sure that both
transmitter and receiver use good clock
sources, such as a crystal or ceramic oscilla-
tor. A rule of thumb is that the clocks of the
two communicating devices should be with-
in 2% of each other, which rules out resistor-
capacitor (RC) or inductor-capacitor (LC)
circuits. Although an RC oscillator can be
calibrated it will exhibit too large a variation
across temperature and voltage extremes.

Physical linking

Before setting up a USART, you need to
make some decisions about how the physi-
cal link will operate. There are many
options, and sometimes several ways to
achieve the same result. Let’s assume that
the link will be asynchronous and not
require any hardware flow control (the
common setup), and that we are using a
PIC18F2420 running at 20MHz. We need
to consider the following:
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Baud Rate: How fast do you want your
link to run? Will you use a standard speed?
If your interface is going to connect to a
PC then you should ideally use one of the
standard Baud rates such as 4800, 9600 or
115200. If the interface is going to display
a simple text based menu on a PC then
9600 will be fine, although 115200 would
be better, and easily achievable if you are
running your processor off a fast enough
clock.

Baud Rate Settings: There are three
options for selecting the Baud rate, to give
you the greatest flexibility in selecting a
Baud rate for a given oscillator frequency.
These are determined by the BRG16 and
BRGH bits in the TXSTA and BAUDCON
registers.

Data Width: Eight data bits is the stan-
dard, but you may want to add a 9th bit and
use it for parity indication. A parity bit can
help you identify a corrupted byte, but it
isn’t very effective and requires additional
software written by yourself. You may
have to use it if you are connecting to a
third-party device that insists in transmit-
ting parity (some magnetic card readers
require this.)

Address Recognition: Are you con-
necting several devices to the same serial
bus (like in RS485) and want to have hard-
ware support for recognising address
bytes? This is a useful feature in that case,
but is not normally used in point-to-point
links.

Interrupts: Are you going to have a
simple system for sending and receiving
data that just ‘polls’ the USART for status
changes, or will you use interrupts?
Interrupts complicate the coding effort but
simplify the design, and allows for a more
efficient use of the processor.

Example

To start off with, let’s decide on 115200
Baud, eight data bits, no parity, no address
recognition and no interrupts. There are
several special function registers that we
need to set up before we can start using the
USART.

The order in which we do them is like
this:

Set PORTC®6 to input

Set PORTC7 to input

Load SPBRG register

Load SPBRGH register

Set options in BAUDCON

Set options in TXSTA

Set options in RXSTA

Set CREN bit in RXSTA

The difficult part is in deciding what val-
ues to use for SPBRG and SPBRGH.
There are three register bits that determine
how these values are calculated and fortu-
nately the datasheet gives a series of tables
with example values for different clock
sources (Table 18-3 in the PIC18F2420
datasheet.) These tables offer different
SPBRG values for different settings of the
SYNC, BRGH and BRG16 bits.

Taking our 20MHz clock source as an
example, we can look at the various tables
to find a match with our desired Baud rate
of 115200. The first table gives an SPBRG
value of 2 for that Baud rate, but with an
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error of 9.58%. That’s not going to be good
enough, so looking on two tables down, a
value of 10 for SPBRG gives a 1.38% error
(an actual Baud rate of 113636), close
enough for our needs. To use this value the
BRGH bit must be set, and BRG16 cleared
(meaning that the BRG register is only 8
bits wide, not 16).

This is what the initialisation code
would look like:

movlw 0xCO

movwf TRISC

clrf  SPBRGH

movlw 0x0A

movwf SPBRG

bsf BAUDCON, BRG16
bsf TXSTA, BRGH

bef  TXSTA, SYNC

bsf RCSTA, SPEN

bsf RCSTA, CREN

To receive a byte, poll the RCIF bit in
the PIR1 register, which will be set when a
byte has been received. Before reading the
byte it is important to check for any errors
that may have occurred. To do this, read
the RCSTA register and check the FERR
and OERR bits. If either of these are set
you must clear the error, otherwise the
receiver will go ‘mute’ and ignore any fur-
ther data. To clear an error issue the fol-
lowing instructions:

bef RCSTA, CREN
bef  RCSTA, OERR
bef  RCSTA, FERR
bsf RCSTA, CREN

Transmitting a byte is somewhat easier;
simply write the byte to be sent into the
transmit register TXREG. Before writing a
byte, however, one should check that the
transmit shift register is not still busy send-
ing a previous byte. This is done by polling
the TXIF bit in the PIR1 register:

wait:
btfss PIR1,TXIF
goto  wait

While using polling during transmission
is quite reasonable, it is often impractical
for reception. To enable interrupt process-
ing, simply set the interrupt enable flags
for PEIE, RCIE and the global interrupt
enable flag GIE:

bsf  PIE1, RCIE
bsf  INTCON, PEIE
bsf INTCON, GIE

Then within your interrupt routine, sim-
ply test the receiver flag:

int:
btfss PIRI1, RCIF
bra  otherCode

; check for error
; read byte

Bit-bashing

It is possible to enable interrupts on
other actions, such as the transmitter
becoming empty, which would make a
fully interrupt driven serial transmit and
receive system possible. While the

peripheral provides the interrupt events,
you must write the software to support
them yourself. Fortunately, as previously
mentioned, there are many examples of
code available.

Of course, it is possible to implement a
USART in software without any special
peripheral hardware support, by ‘bit-bash-
ing’ the signal. This technique is used on
smaller devices with no hardware support,
or on larger parts when two or more
USARTs are required. The EPE
CameraWatch2 project did this; it used the
hardware USART for communicating with
an embedded GPS module, and a ‘bit-
bashed’ interface for providing an interface
to a PC.

Bit-bashed transmission is straight for-
ward. The algorithm would look like this:

INITIALISATION
set pin to output
set pin high

TRANSMIT

set pin low

delay 1 bit time

for each bit
set pin to bit value
delay 1 bit time

end for

set pin high

delay 1 bit time

You just need to ensure that the 1-bit
delay is accurate, and that interrupts are
not enabled during the transmission of a
byte.

The receiver section of a bit-bashed
USART is similar:

INITIALISATION
set pin to input

RECEIVE
wait for pin going low
delay 1.5 bit time
for each bit
test input pin
store bit level
delay 1 bit time
end for
test input pin
if low, ignore data

Although this technique works, it has a
few flaws. The error detection is not very
good — a spurious glitch on the receive line
would be detected as a data byte, and also
the sampling of each data bit occurs only
once in the middle of each bit. A real
USART will take several samples in each
data bit time, and average the samples.

Bit-bashing is also very time consuming
since the CPU cannot do any other work
while bytes are being transmitted. Since
you have to perform very accurate delays
in software, you cannot have interrupts
enabled during transmission or reception.
However, these limitations can often be
acceptable.

Application notes

The Microchip website
www.microchip.com has a number of
application notes on serial communications.
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( Batteries )

™ Zinc Chloride, Alkaline, NiMH,
NiCD & Sealed Lead Acid
* batteries. We carry battery
packs for racing & radio control.
We also manufacture the NiCD
Bot-Pack+, a high performance
custom made pack with forced
cooling options for the most
(7.7 TS demanding applications.

Sample pricing:
*GP AA Greencell £0.79 / pk4
*GP AA Greencell £0.13 / cell in trade boxes of 320
(ideal for schools)
*GP AA Ultra Alkaline £1.20 / pk4
*GP AA NiMH 1300mAh £3.95 / pk4
*Racing packs from £11.95
+12V 2.2Ah to 44Ah SLA from £6.99

( Power Supplies / Chargers )

e,

Power supplies fixed and
variable voltage to 15V
40A. Chargers for NiCD,
NiMH, LiPo & SLA batteries
to 12V 20A.

o

13.8V 20A power
supply with Amps
display £43.87

Sample pricing:
*GP AA charger with 2 off 1300mAh cells £5.45
13.8V 20A Power Supply from £34.12

( Motors )

Probably the best range

of DC model motors in the
UK. From under 0.5W

to 1000W, 1.5 to 36V.
Geared motors from 0.3W
to 800W. Ideal for most
model engineering applica-
tions especially robotics.
Planetary geared motors
from just 1.2g to our top

of the range 750W (that’s
1HP) weighing in at 6.35kg.

As well as motors, we
have wheels, axles &
bearings to help complete your project.

Sample pricing:
Visit our website to see over 140 models of motor
*12V 150W Motor £17.95
*Geared motors from £4.70
*750W 36V geared motors from £90.95

( Visit our website to see over 2,000 products R
to order on-line. Need advice?, we offer full
technical support via our FAQ forum.

Technobots Ltd
The Old Grain Store
Rear of 62 Rumbridge Street
Totton, Hampshire, SO40 9DS
Tel: 023 8086 3120 Fax 023 8086 1534
L Lines open Mon - Thur 0900 to 1330 J

Technobots.co.uk
Robotics, Models and
Technology Supplies

Established in 2001, Technobots Ltd supply
a wide range of electronics and engineering
products to the hobby market, schools,
Colleges & Universities.

( Motor Speed Controllers |

DC motor speed controllers
from 1A to 300A. Various
interfacing options
including RC, 12C, serial &

analogue voltage. Relay
reversing and fully solid
state H-bridge, single and
dual channel varients.

Sample pricing:
*Dual 1A motor controller £17.09
+10A motor controller kits from £19.87
«75A controllers from £87.50

( Radio Control ]

A wide range of radio
control products including
transmitters, receivers,
servos, gyros, crystals,
interfaces, leads etc.
Sample pricing:
*4-Channel 40MHz FM
transmitter / receiver /
crystals from £34.95

[ Microcontrollers ]

The ‘PICAXE’ range

of programmable
microcontrollers. Write in

- BASIC or Flowchart and
download straight into

the microcontroller, so no
expensive programmers are required. The 8 pin
version provides 5 i/o pins (1 analogue input). The
18 pin version provides 8 outputs and 5 inputs (3
of the inputs have analogue capabilities). The 28-
pin version provides 9-17 outputs, 0-12 inputs and
0-4 separate analogue inputs.

Sample pricing:
«8 pin starter kit including software, lead, battery
holder, PCB & components for £9.94
28 pin version pictured above £21.74

( Robot Kits ]

[ Mechanical & Hardware )

We carry a wide range of
mechanical products many
of which are hard to find
elsewhere. Bearings from
1mm to 30mm bore. Plastic
and steel pulleys, plastic and
steel gears from MOD 0.5
to MOD 2.0. Steel chain
sprockets in 6 & 8mm, 3/8”
& 1/2” pitch. Silver steel,
EN24T steel, collets &
shaft couplings. Nuts and

bolts from M2 to M12,
springs, clips & Pins. Wide
range of engineering ma-
terials including aluminium
(6082 T6 to 12mm thick),
brass tube, rod, sheet etc..
Polycarbonate sheet from 1mm to 12mm thick,
PVC sheet, polymorph etc.. Wheels from 9mm to
250mm diameter.

[ Featured Product ]

We believe this
to be the lowest
retail priced 4-
channel 40MHz
FM radio control
set in the UK.
The set includes
the transmitter,
receiver and
crystal pair from
just £34.95.
Upgrade options
available.

Sample pricing:
*Transmitter, receiver and xtals £34.95
*As above but with a set of 8 AA batteries £35.95
or with a set of 8 AA rechargeable batteries £41.49
*Add a fast charger for an additional £11.46

[ Electrical ]

Glass, automotive and
maxi fuses from 1A to
i 100A, fuse holders, cable
from 0.5mm? to 16mm?2.
Pre-stripped wire kits for
breadboards. Connectors from 5A to 300A, wide
range of crimp connectors bagged in 100’s or
in kits. Circuit breakers
from 3A to 30A. Cable
ties, tie bases, spiral wrap
and heatshrink (1.2 to
101.6mm diameter).

We carry a wide range of robot kits from BEAM to
full combat and includes
the very popular Robonova
biped walker. Kits range

in price from £16.95 to
£689.05 built by enthusi-
asts & school pupils from
all over the UK. Many are
programmable via a PC,
RC or
autono-
mous.
Full
details
of these
\ and lots more
can be found on
our website.

=5 _ 4 Whilst we are
_ 4 aninternet

“ T based

7 company, we
do have a
shop where

@ visitors are

very welcome

for opening hours and if
making a long journey, we
suggest phoning first to
ensure stock availability.

If ordering on-line, 90% of
orders dispatched within 2
working days.



The photo at left shows the
completed power supply
module. Position the inductor
(L1) so that it’s well

clear of surrounding 7
components and

secure it to the PC

board using small

cable ties. At right

is a 5W Luxeon star

LED, shown about

50% larger than actual

size.

High-efficiency supply for Luxeon Star LEDs

Based on a switching regulator IC, this simple
project is just the job for powering 1W to 5W
ultrabright Luxeon Star LEDs. It’s easy to build,
runs off 12V DC and can be easily tailored to

suit your requirements.

By PETER SMITH

ACKIN THE October 2006 issue,
Bwe presented a simple linear

power supply for powering 1W
Luxeon Star LEDs from a 12V supply.
Predictably, we’ve already received
requests for a version that will drive
the, brighter 3W and 5W Stars.

In addition, many constructors want
a higher efficiency supply for use in
boats, caravans and cars. This new
design fits the bill and includes low
battery cutout as well.

Unlike the original design, which is
based on a linear regulator, this new
supply employs a step-down switch-
ing regulator. The advantages of this
method include much improved effi-
ciency and significantly reduced heat
generation.

In fact, when driving a single 3W
Star, this supply is at least twice as
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efficient as a linear supply or simple
current-limiting resistor. Obviously,
this means longer battery life. Lower
heat generation also means that you can
build the supply into a case without the
need for additional heatsinking.

The project can be powered from
any 12V DC (nominal) supply and can
be set up to source 350mA, 700mA or
1000mA of regulated current to suit
the Luxeon Star LED range.

Block diagram

The circuit is based around a Mot-
orolaM(C34063 DC to DC converter IC.
This chip contains all of the functions
necessary to construct a complete
low-power step-down switchmode
regulator — see Fig.1.

A simplified block diagram of the
step-down regulator appears in Fig.2.

Essentially, when transistor Q1 switches
on, current though the series inductor
(L1) increases with time, storing energy in
its magnetic field. When Q1 is switched
off, the magnetic field collapses and the
energy is discharged into the output filter
capacitor and load via diode D3.

A free-running sawtooth oscillator
in the MC34063 determines the maxi-
mum switch ‘on’ time. The ‘on’ time
of the switch (Q1) versus its ‘off’ time
determines the fraction of the input
voltage that appears at the output.

IC1 controls the ‘on’ time by moni-
toring the voltage on its feedback pin.
As this voltage falls below 1.25V, Q1’s
‘on’ time increases. Conversely, as the
feedback voltage increases, the ‘on’
time decreases. Complete ‘on’ cycles
are skipped if the feedback voltage
remains above the 1.25V set point for
the duration of the ‘on’ period.

In a typical implementation, the
feedback pin would be connected to
the output via a voltage divider to
regulate the output voltage. However,
our design regulates output current
instead.

Current through the LED(s) is sensed
via resistor R1 and then amplified by
op amp IC2. Theresultis applied to the
feedback pin of IC1 via a trimpot, VR1,
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e Powers one or two 1W or 3W
Stars, or a single 5W Star

e High efficiency for minimum
battery drain

e Low battery cutout (11.5V)

e Input polarity and transient
protected

e Qutput short-circuit protected

e |dealforuse in boats, caravans
and cars

)

allowing accurate current adjustment’s
to be made.

Simply put, the output current is
regulated by maintaining the volt-
age across the sense resistor at about
100mV. In practice, the actual sense
voltage depends on the value of R1 and
the position of the trimpot VR1.

Circuit details

The complete circuit diagram ap-
pears in Fig.3. Following the circuit
from the input voltage side, diode D1
provides reverse-polarity protection.
A Schottky type is used here to reduce
voltage losses.

Next, a 24V Zener diode (ZD1)
clamps input transients to less than
the maximum voltage rating of down-
stream components. A 470uF capacitor
then filters the input and provides a
low-impedance source for the high-
frequency switching circuitry.

As described earlier, transistor Q1 acts
as a switch in series with the inductor
(L1). A Zetexlow Vgsar (collector-emit-
ter saturation voltage) type was chosen for
Q1 toimprove efficiency and reduce heat
dissipation.

The performance of the switching
circuit is further enhanced by a turn-
off speed-up circuit, which operates
as follows:

During an ‘on’ cycle, transistors
internal to the MC34063 switch on,
bringing pins 1 and 8 towards ground.
This forward-biases the base-emitter
junction of Q1 via D4 and L2, switch-
ing the transistor on.

When the ‘on’ cycle ends, pins 1
and 8 go open circuit and the cur-
rent through L2 ceases abruptly. The
magnetic field around L2 collapses,
generating a voltage of opposite polar-
ity to the charge voltage. This forward-
biases the base-emitter junction of Q2,
momentarily switching it on and con-
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CAPACITOR SENSE

MC34063 DC-DC CONVERTER IC

Fig.1: inside the MC34063 DC-DC Converter IC. It contains the circuitry
to build a step-up, step-down or inverting switching regulator.

12V DC L1
INPUT Ql -
D3 J'
I LUXEON
1) SIAR
g g LED
SWITCH
VRI
FEEDBACK A L R
vce FB é LM358 3 CglII;NREIEIT
IC1
- MC34063 T
CURRENT L
TRIM SENSE
AMPLIFIER
- (x15)

Fig.2: the basic block diagram of the step-down switching regulator
section. A fraction of the input voltage is transferred to the output under
control of an MC34063 switching regulator IC. The LED current is reg-
ulated by sensing the voltage drop across a small series resistance (R1).

necting the base of Q1 to its emitter.

This results in significantly faster
turn-off of Q1 than is possible with a
resistive pull-up alone. By minimising
the transition time between saturation
and turn-off, collector power dissipa-
tion, and therefore switching losses,
are effectively reduced.

When Q1 switches off, diode D3
provides a discharge path for the in-
ductor (L1) to the output filter capaci-
tor and load. Again, a Schottky diode
is used for its fast switching and low
forward voltage characteristics. Note
that we’ve specified high current
(3A) devices in order to withstand a
continuous short-circuit condition at
the output.

In normal operation, the peak
current that flows in the transistor
and inductor during each switching
cycle is well within the limits of the
component ratings. However, with an

overloaded or short-circuited output,
or with excessively high input volt-
ages, the peak current could increase
to destructive levels.

To counteract this problem, IC1
senses peak current via a 0.15Q 5W
resistor in series with the input. When
the peak voltage across this resistor
nears 330mV, the MC34063 progres-
sively reduces the maximum ‘on’ time
of the switch by shortening the posi-
tive ramp of the oscillator.

Current sensing

A resistor in series with the LED
provides a means of sensing output
current. The voltage developed across
R1 is amplified by one half of a dual
op amp (IC2b), which is configured as
a differential amplifier. With the resis-
tor values shown, the sense voltage is
amplified by a factor of 15 and applied
to one end of VR1.
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COPPER WIRE ON POWDERED IRON TOROID RIING-CORE

L1: 50 TURNS OF 0.8mm ENAMELLED

Q1
FZT1151A

D1
1N5822

4o

Fig.3: the complete circuit diagram
for the power supply module. A low
VCEgat transistor (Q1) is used for the
switching circuit to minimise heat
dissipation and improve efficiency.
Output current is selectable in three
ranges by choosing an appropriate
value for R1.

UPTO 2

1W or 3W

STARS IN SERIES
-or-
1 x 5W STAR
(SEE TEXT)

FOR R1 & C1 VALUES
C
BCE
FZT1151A

*SEE TABLES 3 & 4

Wy
1k
Wy

Effectively, trimpot VR1 provides
a means of adjusting the voltage drop
across R1. As the wiper is moved
towards the top (clockwise), less volt-
age is required across R1 to satisfy the
feedback loop, so the output current
decreases. The opposite occurs when
the wiper is moved downwards, at-
tenuating the op amp’s output and thus
increasing the output current.

During construction, R1 is selected
from Table 3 to suit the desired LED
current. These values were chosen
such that close to 100mV will be
present across the resistor at the listed
LED current level. It’s then just a mat-
ter of adjusting VR1 to get the precise
current level.

To reduce harmonics in the switch-
ing circuit, a novel scheme is used to
WW ‘feed forward’ a small portion of the
switching signal into the feedback
circuit. This is achieved with a 680pF
capacitor between the ISENSE and FB
pins of IC1.

470,
5k
4.
IC2b
LM358

15k
A
Wy

CURRENT SENSE
AMPLIFIER
2N3904
C

7

TRIM

E_~C
B

"= CURRENT

1k
A
4.7k
AMA
Wy
D6
1N4148

vy
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AAAA
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0.5

STARPOWER - LUXEON STAR POWER SUPPLY
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7
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cﬁ
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I
|
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I
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o

0.15Q
A

vy

5W

IC1
MC34063

EMITTER

vcc
T

Low battery cutout

IC2a is used as a simple voltage
comparator for the low battery cutout
circuit. It works as follows.

Zener diode ZD2 provides a clean
+7.5V supply for this op amp. This
7.5V rail is also divided in half by two
47kQ resistors to provide a reference
voltage for the comparator on (non-
i inverting) pin 3. Similarly, the power
£3 i supply input voltage is divided down

S : by 18kQ and 9.1kQ resistors and ap-
- plied to the negative (inverting) input
53% (pin 2).

Ne _+u|_ - When the voltage on pin 2 falls below

9 33 that on pin 3 (corresponding to less than

- t—AF—- 11.5V at the supply input), the output

2\ - m > swings towards the positiverail, forcing

N\ o Ny IC1’s feedback input above the 1.25V set
o8
-

GND

L
I
“f,
g

vy
LOW BATTERY
COMPARATOR

:
|
:

+7.5V

23 point. This stops IC1 from switching
and reduces the input current drain to
:éz W MW —- quiescent levels (less than 10mA).
= ~ A 1MQresistor between the op amp
B o output (pin 1) and its positive input
Reproduced by arrangement with ensures fast switching and provides a
SILICON CHIP magazine 2007. few hundred millivolts of hysteresis.
www.siliconchip.com.au In addition, a 1uF capacitor at the

inverting input (pin 2) filters out any

750
D

MAXIMUM
INPUT
RANGE)

g2
1
) —
CON1 1_
(11.5:17V DC
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Parts List: Star Power — Luxeon LED Power Supply

1 PC board, code 615, available
from the EPE PCB Service,
size 105mm x 60mm

1 powdered-iron toroid ring-core,

28 x 14 x 11mm (L1 — see text)
170cm (approx) 0.8mm enam-
elled copper wire

1 10uH RF choke (L2)

2 2-way 5mm (or 5.08mm)
terminal blocks (CON1, CON2)

1 2-way 2.54mm SIL header (JP1)

1 jumper shunt (JP1)

1 8-pin IC socket

2 M205 PC mount fuse clips

1 M205 3A slow blow fuse

4 M3 x 10mm tapped spacers

4 M3 x 6mm pan head screws

2 small cable ties

1 heatsink for 3W or 5W LEDs
(see text)

1 2kQ miniature horizontal
trimpot (VR1)

Heavy-duty (7.5A) cable for
power input and LED output
wiring. (Cable length between
output and LEDs should be no
more than (25cm.)

Semiconductors

1 MC34063 DC-DC converter (IC1)

1 LM358 dual op amp (IC2)

1 FZT1151A PNP transistor (Q1)

1 2N3904 NPN transistor (Q2)

2 1N5822 3W Schottky diodes
(D1, D3)

1 1N4004 diode (D2)

3 1N4148 signal diodes (D4 - D6)

1 24V 5W Zener diode (ZD1)

2 7.5V 0.5W (or 1W) Zener
diodes (ZD2, ZD3)

1 or2 1TW or 3W Luxeon Star
LEDs; or 1 5W Luxeon Star
LED (see text)

Capacitors

2 470uF 50V low-ESR PC
electrolytic

1 100uF 50V low-ESR PC
electrolytic

1 100uF 16V PC electrolytic

1 1uF 16V PC electrolytic

2 100nF 50V monolithic ceramic

1 1.2nF 50V ceramic disc (or_l
polyester)

A see
2 680pF 50V ceramic disc toxt

1 560pF 50V ceramic disc
1 330pF 50V ceramic disc

Resistors (0.25W 1%)

1 1MQ 2 4.7kQ

2 47kQ 1 3.6kQ

1 18kQ 4 1kQ

2 15kQ 1 750Q

1 9.1kQ 1390Q 1W 5%

2 0.15Q 5W (or 3W) 5%_53ae
10.1Q 5W (or 3W) 5% text

10.27Q 5W (or 3W) 5% |

Additional resistors for testing
1 10Q 5W 5% (350mA test)

1 4.7Q 5W 5% (700mA test)

1 3.3Q 5W 5% (1000mA test)

momentary transients and ensures that
the negative input remains below the
positive input during power up.

Note that despite this filtering, the
LED will flash momentarily at power
on and power off. This is because un-
like the LM358 op amp, the MC34063
operates right down to 3V.

Finally, a series diode (D6) and
7.5V Zener diode (ZD3) connected
between the output and the feedback
circuits prevents the output voltage
rising much above 9V if the LED is in-
advertently disconnected. This helps
to reduce the peak current flow that
occurs if the output is reconnected
with power applied.

Construction

The assembly is straightforward,
with all the parts mounted on a PC
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board coded 615 and measuring 105
x 60mm. The parts are all installed on
the board in the conventional manner,
except for switching transistor Q1, a
surface-mount (SMT) device, which is
installed on the copper side (Fig.6).

Fig.4: this scope shot
shows the switching
waveform present on the
cathode of D3 (top trace)
versus the MC34063’s
on-board oscillator on
pin 3 (bottom trace).
Note that the switching
frequency will vary
significantly according
to LED type and number
and will not necessarily
equal the oscillator
frequency.

The first job is to mount Q1. Al-
though this is an SMT device, it has
relatively large pins with ample spac-
ing that are easy to solder.

To install it, place the copper side
of the board up and position Q1 pre-
cisely as shown on the overlay diagram
(Fig.6) before soldering the leads.

With Q1 in place, turn the board
over and install the two wire links
using 0.7mm tinned copper wire
or similar. One of the links (shown
dotted) goes underneath IC2, so it’s
important that it goes in first!

Next, install all the low-profile
components, starting with the 0.25W
resistors and diodes. All the diodes,
including the Zeners, are polarised
devices and are installed with their
banded ends oriented as shown.

An IC socket can be installed for
IC2. However, IC1 should be soldered
directly to the board (no socket!) to
eliminate the effects of contact resist-
ance. Be sure to align the notched (pin
1) ends as indicated.

Allremaining components can now
be installed except for the electrolytic
capacitors. It’s easier to leave these un-
til after the inductor (L1) is in place.

Select appropriate values for C1 and
R1 from Tables 3 and 4. It’s very im-
portant that these match your intended
application (type of LED and one or
two LEDs in series). The parts list
includes all of these parts, so you will
have an extra three ceramic capacitors
and two 5W (or 3W) resistors left over
once assembly is complete.

Winding the inductor

The inductor (L1) must be hand-
wound using the specified toroidal
core and about 170cm of 0.8mm
enamelled copper wire. Play out the
wire into a straight length, removing
any kinks before you begin.

Chi Freq
I7. 24kHz

Ch1 +Duty
67.35 %
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Fig.5: follow this layout diagram when installing the parts on the PC
board and don’t forget the link under IC2.
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BOTTOM (COPPER) SIDE

Fig.6: the mounting details for transistor Q1. It’s soldered on the copper
side of the board using a fine-tipped soldering iron.

It’s easier to wind one half at a
time, so start by feeding about half
of the wire through the centre of
the core. Wind on the first half us-
ing firm even tension and keep the

turns as close as possible without
overlapping.

Now repeat this procedure with
the second half of the wire. In total,
the core will accommodate 50 turns

Table 2: Capacitor Codes

Value uF Code EIA Code IEC Code|
100nF 0.1uF 104 100n
1.2nF 0.0012uF 122 1n2
680pF - 681 680p
560pF - 561 560p
330pF - 331 330p

if there are no gaps between adjacent
turns on the inside of the core.

Now count the total number of turns.
With a bit of luck, you should have 49
or 50 (one less is OK!). Trim and fashion
the ends of the wire so that the assem-
bly slips home easily into the holes in
the PC board with a few millimetres
protruding out the opposite side.

Next, scrape the enamel off the ends
of the wire, tin them and reposition
the inductor on the PC board. Don’t
solder the wires just yet though. It’s
important to first attach the inductor
to the board using small cable ties.
Position the inductor so that it is well
clear of surrounding components be-
fore tightening up the ties. That done,
solder and trim the wire ends.

Finally, install all the electrolytic ca-
pacitors to complete the job. Take particu-
lar care with orientation — their positive
leads must go in as indicated by the ‘+’
markings on the overlay diagram.

Setup and testing

Before connecting an LED to the
output for the first time, the supply
should be checked for correct opera-
tion. During the test, we’ll also set the
output current to an initial value to suit
the type of LEDs being used.

The testinvolves inserting a 5W test
resistor in the LED output terminals.

Table 1: Resistor Colour Codes

z
o

Value
1MQ
47kQ
18kQ
15kQ
9.1kQ
4.7kQ
3.6kQ
1kQ
750Q

oddododododo
_ =t BN =S N = N =N =

390Q2 5%

4-Band Code (1%)

brown black green brown
yellow violet orange brown
brown grey orange brown
brown green orange brown
white brown red brown
yellow violet red brown
orange blue red brown
brown black red brown
violet green brown brown
orange white brown gold

5-Band Code (1%)

brown black black yellow brown
yellow violet black red brown
brown grey black red brown
brown green black red brown
white brown black brown brown
yellow violet black brown brown
orange blue black brown brown
brown black black brown brown
violet green black black brown
not applicable
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The resistor value to use depends on
the output current level selected dur-
ing assembly. For 350mA of current,
use a 10Q test resistor, for 700mA
a 4.7Q value and 1000mA a 3.3Q
value.

Don’t cut the resistor leads short. It
should be screwed into the LED output
terminal block and suspended in mid-
air, such that it’s not in contact with
anything; it will get very hot! With this
in mind, the circuit should not be pow-
ered up for more than a few minutes
with the test resistor in place.

Remove the jumper shunt on JP1 if
you installed it earlier and rotate VR1
fully clockwise. Connecta 12V DC (1A
or higher) power source to the input
terminals and power up. Monitor the
voltage across R1 (not the test resistor)
with your multimeter and adjust VR1
to get the desired current level. The
correct sense voltage for each current
level is listed in Table 3.

For example, if you want 700mA for
a 3W LED, you will have installed a
0.15Q resistor for R1, so adjust VR1 to
get a 105mV reading on your meter.

If all checks out, you're almost
ready to go. Remove the test resistor
and replace it with the Star LED leads.
Power up again and check that the
voltage across R1 is as previously set.
If necessary, readjust VR1 to get the
listed reading.

Note: the light output from these
LEDs could damage your eyesight.
Do not stare directly into the LED
beam at close range!

If you have a variable DC bench sup-
ply, you can also test the low battery
cutout circuit by slowly reducing the
input voltage. Atabout 11.5V, the LED
should switch off. Remember to install
the jumper shunt on JP1 to enable this
function.

Note: in a quiet environment, you
may be able to hear a low level ‘squeal’
coming from the inductor (L1). This
is completely normal and is due to
the harmonics caused by the gated
oscillator architecture of the MC34063
switching regulator IC.

Fault-finding

If your meter reads way off the mark
and/oradjusting VR1 has no effect, then
there is a fault on the board. Switch off
immediately and remove the test resis-
tor, then power up again with nothing
connected to the output.

With your meter set to read volts,
first measure between pins 1 and 8 of
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IC2. These are the op amp supply pins,
so you should get close to 7.5V. If not,
look for problems around ZD2 and its
associated circuitry.

Next, measure between pins 6 and 4
of IC1. Again, these are the supply pins
of the IC, but this time, expect about
0.3V less than the input voltage.

If you have an oscilloscope, you
can check that the oscillator in the
MC34063 is working by examining
the waveform on pin 3. You should
see a clean sawtooth waveform like
that shown in Fig.4.

Assuming the above measurements
are OK, then it’s back to basics. Ex-
amine the board closely for correct
component placement and soldering
defects, especially around IC1, IC2 and
the 100uF 16V capacitor. It’s easy to
get solder bridges between the closely
spaced tracks in these areas.

Mounting and wiring

The completed power supply mod-
ule can be mounted without an enclo-
sure ifa protected location is available.
Alternatively, it can be housed in a
UB3-sized box for ruggedness.

For marine applications, the entire
assembly will need to be conformally
coated or installed in a sealed enclo-
sure to keep corrosion at bay.

The power input and LED output wir-
ing mustbe run using heavy-duty (7.5A)
cable. We recommend no more than

,..u'uhuu.“”
i

-
-
-
-

Bend and shape the ends of the
winding so that the assembly slips
easily into the holes in the PC board.
This shot of the underside of L1 shows
the general idea, although this core
doesn’t have the full 50 turns!

This larger-than-life size view shows
how transistor Q1 is mounted on the
underside of the PC board.

Table 3: Selecting Resistor R1

LED Type LED Current R1 Sense Voltage
1W Star 350mA 0.27Q 94.5mV
3W Star 700mA 0.15Q 105mV
3W Star 1000mA 0.1Q 100mV
5W Star 700mA 0.15Q 105mV

Table 4: Selecting Capacitor C1

No. of LEDs
LED Type in Series Colour C1
Red, Red-Orange,
1W Star 1 Amber 330pF
Red, Red-Orange,
1W Star 2 N 680pF
White, Green, Cyan,
1W Star 1 Blue, Royal Blue 560pF
White, Green, Cyan,
1W Star 2 Blue, Royal Blue 1.2nF
3W Star All 560pF
3W Star 2 All 1.2nF
5W Star All 1.2nF




about 25cm of cable length between the
power supply output and the LEDs.

Keeping your LEDs cool

This project can be used to power
any of the 1W, 3W or 5W Luxeon Star
range. Out of these, the 1W version is
by far the easiest to use because of its
relaxed heatsinking requirements.

In fact, when operated in low ambi-
ent temperatures, no additional heat-
sinking is necessary for versions with
board mounted optics (Star/0).

However, in most real-world applica-
tions, a small heatsink will help to keep
the LED junction temperature within
spec, as well as prevent heat damage
to the acrylic lens. This can often be as
simple as a flat metal panel or the lid
of a metal case, for example.

Unlike the 1W types, the 3W and 5W
Stars require careful attention to heat-
sinking, particularly when reliability
and long service life are important.
Despite this requirement, the excel-
lent ‘lumens per pound’ rating of the
3W Stars definitely makes them worth
a look. So how is the heatsink size
determined? Let’s find out!

Heatsink basics

We can calculate the required heat-
sink thermal resistance once we know
the maximum junction temperature,
ambient temperature and power dis-
sipated.

As only about 10% of the input
power to the LED is emitted as light,
it is disregarded in the following cal-
culations. Assuming a nominal LED
forward voltage of 3.6V, power dissipa-
tion can be found using Ohms law:
Pp=V/I=3.6V/1A = 3.6W

We mounted our 3W
Star on a 48mm square
heatsink pinched from
an old 486 motherboard. Drill
two 3mm mounting holes in
line with the slot between
the fins and then deburr

the holes to obtain a

smooth mounting surface.

A thin smear of heatsink
compound between surfaces
will aid heat transfer. You’ll need
to use nylon washers under the heads

of the screws to prevent short circuits to the
solder pads on the Star PC board. Don’t be tempted to run the
3W or 5W Stars without a heatsink - they’ll quickly self-destruct!

Wide, narrow and elliptical beam lenses can be fitted to suit most applications.

Using the absolute maximum LED
junction temperature of 135°C and an
ambient temperature of 25°C, the junc-
tion to ambient thermal resistance is:
RTHj.A =Tj-Ta /Pp

= 135°C - 25°C/ 3.6W
= 30.5°C/W

Next, subtract the junction to board
resistance (RTHj.g) listed in the data-
sheet to find the board to ambient
thermal resistance. For most board-
mounted Stars, this is 17°C/W:
RTHp.p = RTH]_ A- RTH]_B

= 30.5°C/W - 17°C/W
= 13.5°C/W

The result is the maximum allow-
able heatsink resistance needed to
keep the LED junction temperature at
or below the maximum rating at 25°C
ambient.

The 48 x 48mm finned heatsink
shown in the adjacent photo was
originally designed for cooling Intel
486 and Motorola 68000 series mi-
croprocessors but works equally well
here. According to our rough calcula-
tions, it has a thermal resistance of

7

Fig.7: this is the full-size etching pattern for the PC board.
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about 8°C/W when operated in free
air in the vertical position.

So far, we've assumed operation
up to the maximum LED junction
temperature of 135°C. However, when
operated continuously at this maxi-
mum, LED light output decreases quite
markedly over time. To achieve the
20,000 hours at 50% lumen mainte-
nance figure shown in the datasheets,
Lumileds specifies a lower maximum
junction temperature of 90°C.

Reworking the figures for this lower
temperature, you can see that a heat-
sink resistance of 1°C/W would be
required. This would be difficult to
implement in practice, necessitating
a bulky heatsink, perhaps even with
forced-air cooling.

For maximum life with a realistic
heatsink size, the answer is to drive
the LEDs at reduced current. For this
reason, Lumileds also characterises the
3W Star for operation at 700mA, stating
lumen maintenance of 70% after 50,000
hours at the lower temperature figure.

The maximum heatsink resistance
needed in this case is 8.8°C/W at 25°C
ambient, meaning our chosen heatsink
barely makes the grade. If operation in the
horizontal position is required or higher
ambient temperatures are likely, then a
lower resistance heatsink is needed.

The above information is also appli-
cable to the 5W Star, although it’s life
versus junction temperature figures are
radically different to the 3W version.
Note also that it’s rated for a maximum
of 700mA forward current and has a
higher forward voltage than the 3W
device. Refer to the individual device
datasheets for more information.

To learn all about heatsinking, check
out the ‘Thermal Design using Luxeon
Power Light Sources’ application brief,
available from the Lumileds website at
www.lumileds.com. EPE
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FREE ENTRY
COMPETITION

Win a Microchip PICkit 2 Debug Express Kit!

Everyday Practical Electronics is offering its readers the chance to win one of three
Microchip PICkit 2 Debug Express Kits! The kit supports Microchip’s popular
PICkit™2 development programmer by allowing in-circuit debugging of selected PIC
microcontrollers. This enables engineers to begin development with PIC
microcontrollers for a very low initial investment. The kit connects to any personal
computer via USB, and its in-circuit debugging features include halt, single step
and setting a breakpoint.

The Kit includes Microchip’s 44-pin PIC16F917 Flash microcontroller demo board,
the PICkit 2 programmer, USB cable and software CDs, including Microchip’s free
MPLABP® IDE, integrated development environment, and a host of other software -
enabling new users to easily get started with an embedded control design.

For the chance to win a PICkit 2 Debug Express Kit, log onto www.microchip-comp
.com/epe-pickit2debug and enter your details in the online entry form.
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INTERFAC

Robert Penfold

ARE YOUR SOFTWARE PROGRAMS VISTA COMPATIBLE?

T the time of writing this piece, the

new Windows Vista operating system
had just been launched by Microsoft. From
the point of view of writing software for
use with PC add-ons, the launch of
Windows XP, a little over five years ago,
was not particularly helpful.

In fact, it was quite troublesome, and
produced problems with many existing pro-
grams that had worked well with Windows
98 and ME. New programs written using
tried and tested methods often failed to
operate with Windows XP. On the plus
side, existing programming languages such
as Visual BASIC 5 and 6 worked well
under this operating system.

Losing Touch

The main problem with the new
Windows XP was that it did not permit
direct control of the addresses in the
input/output map. This meant that writing
directly to hardware at its output address
did not work. Reading direct from an input
address was equally ineffective. In order to
ensure that conflicts were avoided, the
operating system required read and write
operations to the ports to be handled via its
official and well controlled routes.

This was not actually new, and was a
requirement when using Windows NT or
2000. Windows XP was the upgrade path
for these operating systems, and for
Windows 98 and ME. Upgrading from
Windows NT or 2000 was relatively
straightforward, but there were big differ-
ences between Windows 98/ME and
Windows XP.

Programs that handled the ports directly
worked well under Windows 98/ME, but at
best with Windows XP they failed to con-
trol or read from the add-on gadget. Some
programs ground to a halt with error mes-
sages while others crashed the computer.

Ways around this problem were found,
and on the face of it these should work as
well with Windows Vista as they did with
XP. With some methods this is probably the
case, but it would be naive to expect all pro-
grams for PC add-ons that worked perfectly
well with Windows XP will perform equally
flawlessly under Vista. Apart from this spe-
cific issue, there are other potential prob-
lems due to general compatibility matters.

Runtime Modules

An important point to keep in mind here
is that some programming languages do not
produce fully-compiled programs, and
Visual BASIC 6 is certainly in this catego-
ry. Some programs written in Visual
BASIC 6, and other versions of this pro-
gramming language, seem remarkably
small when they are compiled. The usual
reason for this is that the program is relying
on one or more runtime modules, which are
mostly in the form of dynamic link library
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(DLL) files, but there are a few other types,
such as ActiveX (OCX) files.

Many of these runtime modules are sup-
plied with a modern version of Windows
and are included as part of a standard
installation. Consequently, there is normal-
ly no need to distribute them with Visual
BASIC programs.

Unfortunately, only a subset of tried and
tested runtime modules are supplied with
Windows Vista. This leaves a substantial
number of modules that are also tried and
tested with Vista, but are not supplied as part
of the Vista operating system.

A full list of the modules supplied as part
of Vista, plus a list of those that have been
tested but are not included, can be found at
this web page:

http://msdn2.microsoft.com/en-
us/vbrun/ms788708.aspx

One notable omission from the runtime
modules supplied with Vista is the
mscomm32.ocx ActiveX component that
enables Visual BASIC 6 to access the seri-
al (COM) ports. However, this module is
in the list of tried and tested modules not
included with Vista, so programs that use
this as a means of reading and writing to
the serial ports should work properly in this
respect when used with Windows Vista.
This includes some software featured in
past issues of EPE.

As far as I am aware, this module was not
included with earlier versions of Windows
either, so the situation has not really
changed. It used to be necessary to distribute
this component with any programs that
utilised it, and it still is necessary to do so.
This component was only supplied with the
more upmarket ver-
sions of  Visual
BASIC, which also
included a license to
distribute it with any
software that
required its facilities.

It Just Works
The web page
mentioned previ-
ously also includes
some general infor-
mation about the
Vista compatibility
of Visual BASIC 6
itself and programs

applies to the Visual BASIC 6 program
itself, as well as any programs written
using this language.

Third-Party

Of course, there are numerous third-party
runtime modules for use with Visual
BASIC and other PC programming lan-
guages. Understandably, Microsoft takes
no responsibility for how well (or other-
wise) these operate under Windows Vista.
It is up to the producers of these modules to
check their compatibility and, where neces-
sary, modify them to suit the new operating
system.

Many of the programs featured in the
Interface series rely on Inpout32.dll to
enable Visual BASIC 6 programs to per-
form direct read and write operations with
devices in the input/output map. The sup-
porting software for some EPE projects
also requires the services of this module. It
provides programming languages such as
Visual BASIC 6 with the Inp and Out com-
mands that were at one time a standard part
of most programming languages, but are
hardly ever included these days.
Unfortunately, Inpout32.dll does not seem
to work at all with Windows Vista. This is
perhaps a bit surprising, since it contacts
the hardware via approved routes and
works perfectly with Windows XP.

The Visual BASIC 6 programs that I
have tried all worked perfectly in the
sense that everything appeared to be
operating correctly on the screen. Fig.1
shows the result when using a Vista based
system to run the power supply program
featured in the previous Interface article.
It all seems to be working properly and
there are no error messages, but it has no

written using this
programming lan-
guage. Microsoft is
committed to ‘it
just works’ compat-
ibility, which is
presumably meant
to be taken literally.
This apparently

Fig.1: The power supply program runs perfectly under
Windows Vista, apart from the fact that it does not write any
data to the printer port.
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effect on the power supply unit driven
from the printer port. Everything worked
fine when using the same hardware
and program with Windows XP as the
operating system.

As yet, there is little information on the
Internet regarding Windows Vista and
Inpout32.dll, but it would appear that it
does not work with 32-bit or 64-bit ver-
sions of Vista. Possibly, in due course,
someone will produce a new version of
Inpout32.dll that is fully Vista compati-
ble. In the meantime though, programs
that rely on this component are unusable
with systems running Windows Vista.

[ PSUprog Properties

Gereral | -OMPEHoHty | Segumy | Details

Compatiblity made

ET,

Fig.2: Windows Vista provides compatibility modes for pro-
grams written to operate with previous versions of Windows.
In practice, the degree of compatibility provided is some-

times inadequate

Setting Compatibility

There is a facility in Windows Vista that
enables programs written for earlier ver-
sions of Windows to be run in a so-called
compatibility mode. The idea is for Vista to
run the program in the same way that it
would be run in some previous version of
Windows. This is essentially the same fea-
ture that was introduced in Windows XP,
and like its predecessor, it is not always
effective.

The compatibility level of a program can
be altered by locating the program (EXE)
file using Windows Explorer and right-
clicking its entry. Then select Properties
from the pop-up menu, followed by the
Compatibility tab in the new window that
appears.

If there is no compatibility tab, run the
program, close it, and then try again. The
required operating system is then selected
from the drop-down menu (Fig.2).
Unfortunately, this does not give sufficient
compatibility to make Inpout32.dll usable
with Windows Vista, but it might give bet-
ter results with other compatibility
problems.

The inevitable conclusion from this is
that Visual BASIC 6 programs have good
compatibility with Windows Vista, but
there can be problems with any that are
reliant on some form of third-party add-
on. It is unlikely that there will be any
problems with a Visual BASIC 6 program
that uses Microsoft’s mscomm32.0cx
ActiveX control to provide communica-
tion with the serial ports. With non-
Microsoft it is a different matter, and it
could be necessary to obtain an updated
module.

Of course, there should be no problems
with incompatible programs when using a

up

voLTS
00000

BASIC 6 installed, but an error message is
produced each time it is launched.

However, once the program is ‘up and run-
ning’ it does seem to run all right when pro-
ducing simple applications (Fig.3). Apart from
any contentious add-ons, it produces compiled
programs that seem to run well under
‘Windows XP or Vista. Of course, things might
not operate quite as smoothly when producing
more advanced pieces of software.

Progress?
It is noticeable that the more PC hard-
ware and software progresses, the harder it

more recent pro-
gramming  lan-

guage, such as
Visual C# or
Visual  BASIC
2005  Express.
These program-
ming languages

were designed to
provide compati-
bility with
Windows Vista.
Apart from any
problems due to bugs that have yet to be
corrected, the compiled programs are
guaranteed to be fully compatible with
Windows Vista. Using the built-in facili-
ties to communicate via the serial port
should produce programs that run equally
well under Windows XP and Vista.

Once again though, compatibility is
not guaranteed if a third-party add-on is
used. Using an old add-on with a mod-
ern programming language will not
remove any incompatibility problems.
Using Inpout32.dll with modern pro-
gramming languages tends to be a bit
awkward anyway, but even if you do
manage to do so, this ploy will certainly
not produce programs that are Vista
compatible.

VB6 Under Vista

Trying to install Visual BASIC 6 on a PC
running Windows Vista produces warning
messages, some of which indicate that the
operating system ‘thinks’ that it is actually
Visual C++ that is being installed. With
persistence it is possible to get Visual
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Fig.3: Visual BASIC 6 can be installed and run under
Windows Vista, but only just. This is in line with Microsoft’s ‘it
just works’ compatibility for this software

becomes to use a PC with simple add-on
projects. In most respects Visual BASIC is
well suited to producing programs for user
add-ons, but it requires some supporting
software in order to access the input/output
ports.

Recent versions of Visual BASIC have
been aimed at those producing complex
applications, which makes them less
accommodating when producing simple
control software for a PC hardware project.
On the hardware side of things, the gradual
demise of the ISA bus plus the phasing out
of the standard serial and parallel ports has
made things even more difficult.

While it is probably a bit early to pro-
claim simple interfacing to the serial and
parallel ports as a thing of the past, it
seems unlikely that this method will be a
practical proposition for very much
longer. In the not too distant future it will
probably be a matter of using USB or not
bothering at all. Unfortunately, using a
USB port is never likely to be as straight-
forward as directly accessing a port in the
input/output map.
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Three Stage FM Transmitter

KJ-8750 £6.50 + post & packing

The circuit board may measure just 2"(L) x 11/16(W),

but it can transmit signals over half a mile in the

open. It has flexible power requirements, with 6 to

12VDC input voltage (so a 9V battery would be

suitable). It is quick to build, and fun to use.

« Kit supplied with circuit board, electronic
components, and clear English instructions.

Lead-Acid Battery Zapper Kit
KC-5414 £11.75 + post & packing
This simple circuit is designed to produce bursts of
high-energy pulses to help reverse the damaging
effects of sulphation in wet lead acid cells. This is
particularly useful when a battery has been sitting
for a period of time without use. The effects are
dependant of the battery's condition and type, but
the results can be quite good indeed.
« Kit supplied with case, silk screened lid, leads,
inductors, all electronic components, and clear
English instructions

Universal High Energy Ignition Kit
KC-5419 £27.75 + post & packing

A high energy 0.9ms spark burns fuel faster and
more efficiently to give you more power! This
versatile kit can be connected to conventional points
twin points or reluctor ignition systems. Includes
PCB, case and all electronic components with clear
english instructions.

NEW

Call or log on to our website and
apply for a FREE 412 page catalogue.
You can also purchase from our
website www.jaycarelectronics.co.uk
through our secure encrypted system.
Post and packing charges are modest
—— T and you can have any of 8000+
unique products delivered to your
door within 7-10 days of your order.

Video Enhancer/Stabiliser Mkll

KC-5390 £31.95 + post & packing

Get the video quality you paid for.

Copy protection is put in place on videos and DVDs for a good reason,
but this robs you of the true high quality reproduction that it
is capable of. It supports composite and S-video signals

and can be configured for NTSC or PAL format. Kit

includes case, circuit board, all electronic components,

and clear English instructions. Note: Some SMD

soldering required.

Caution. During signal conditioning, this unit removes
copyright protection. Piracy is a crime & Jaycar Electronics
takes no responsibility for its potential for unlawful use.

Requires 9VAC wall adaptor
(Maplin #GUO9K £9.99).

High Performance Electronic Projects for Cars
BS-5080 £7.00 + post & packing

Australia's leading electronics magazine Silicon Chip, has developed a range of
projects for performance cars. There are 16 projects in total, ranging from
devices for remapping fuel curves, to nitrous controllers. The book includes all
instructions, components lists, colour pictures, and circuit layouts. There are also
chapters on engine r gement, ad ed sy and DIY
modifications. Over 150 pages! All the projects are available in kit
form, exclusively to Jaycar. Check out our website for all the details.

N Y We stock an
extensive range of
quality automotive

kits

Universal Voltage Switch Smart Fuel Mixture Display
KC-5377 £9.95 + post & packing KC-5374 £8.95 + post & packing

This is a universal module which can be adapted This kit features auto dimming for night driving,
to suit a range of different applications. It will emergency lean-out alarm, better circuit

trip a relay when a preset voltage is reached. It protection, and a ‘dancing’ display which operates
can be configured to trip with a rising or falling when the ECU is operating in closed loop. Kit
voltage, so it is suitable for a wide variety of supplied with PCB and all electronic components.
voltage output devices eg., throttle position  Car must be fitted with air flow and EGO
sensor, air flow sensor, EGO sensor. You could sensors (standard on all EFI

even use it to trigger an extra fuel pump under systems) for full

high boost, anti-lag wastegate shutoff, and much functionality.

more. Kit supplied with PCB, and all electronic

components.

. -r""i‘

Recommended box
UBS (HB-6015)

£1.05 each Recommended box UB3

(HB-6014) £1.40 each

el Add on Intercooler Water Spray
Digita Speedo CorreCt.or Controller for Fuel Mixture Display kit
KC-5380 £14.75 + post & packing ' . KC-5422 £3.00 + post & packing
If you upgrade your gearbox, change diff ratios Simply add these few components to the Smart
or even change to a Iarg_er cnrc.umference tyre, Fuel Mixture Display Kit (KC-5374) shown
you could be plaguec! with an inaccurate speedo. above and reduce water consumption by up to
It alters the speedo signal up or down from 0% T S
to 99% of the original signal. The adjustment is
easy to dial in using multi position switches Picture shows
* Requires car to be fitted with Spray
electronic type speed sensor. Controller
It will not work with a a fitted to the {
cable type system. Display Kit. \
/
1 q
Recommended - oo |} st N
: ~ ThebeSt T o -
box UBS5 (HB-6015) mot'\\'e klti'/
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Theramin Synthesiser Kit

KC-5295 £14.75 + post & packing

The Theremin is a weird musical instrument that
was invented early last century but is still used
today. The Beach Boys' classic hit "Good
Vibrations" featured a Theremin. By moving you
hand between the antenna and the metal plate,
you create strange sound effects like in those scary
movies! Kit includes a machined, silk screened, and
pre drilled case, circuit board, all electronic
components, and clear English instructions.

Requires 9VDC
wall adaptor
(Maplin #GS74R £9.99).

Speaker Bass Extender Kit
KC-5411 £6.00 + post & packing
Most audiophiles know that loudspeaker enclosures
have a natural frequency rolloff which is inherent in
their design.
The Bass Extender kit boosts the level of the bass
to counteract the natural rolloff of the enclosure,
producing rich, natural bass. It gives an extra
octave of response, and is sure to please even the
most avid audiophiles.
« Kit supplied with PCB, and all elec-

tronic components. .

50MHz Frequency Meter Kit
KC-5369 £22.50 + post & packing
This compact 50MHz Frequency Meter is
invaluable for servicing and diagnostics. Its
autoranging and displays the frequency in either
Hz, kHz, or MHz. Its compact (130 x 67 x 44mm)
size features, an 8-digit LCD display, high and low
resolution modes, and can be powered by a 9V
battery or a 9-12VDC wall adapter.
¢ 0.1Hz resolution up to 150Hz, 1Hz resolution
maximum up to 150Hz and 10Hz resolution
resolution above 16MHz.

v W
o prEaut™
SN

Requires 9VDC
wall adaptor
(Maplin #GS74R £9.99).

STOP PRESS STOP PRESS

EPE are publishing a series of popular projects by Silicon Chip Magazine,
Australia. The projects are well designed, 'bullet proof' and already tested
down under. Watch out for these projects in future Jaycar advertisements.

Tiptronic Style Gear Indicator Kit
KC-5344 £20.30 + post & packing
This display indicates up to 9 gears, neutral and
reverse. The unit is calibrated in setup, so it will
work with almost any vehicle. Using a PIC
Microcontroller, it calculates the gear via the engine
RPM and speed. Gear indication is displayed on a 7
segment LED display, and features an automatic
dimmer for night driving. Supplied with case,
pre-punched silk screened front panel, PCB and all
electronic components. Hall Effect Sensor Included!
¢ As published in Everyday

Practical Electronics

Magazine (January)

AV Booster Kit
KC-5350 £31.95 + post & packing
This kit will boost your video and audio signals
preserving them for the highest quality transmission
to your projector or large screen TV. It boosts
composite, S-Video, and stereo audio signals. Kit
includes case, PCB, silk screened & punched panels
and all electronic components.
¢ As published in Everyday

Practical Electronics

Magazine

Uanuary)

Requires 9VAC
wall adaptor
(Maplin #GUO9K
_ £9.99).

AC/DC Current Clamp Meter Kit

for DMM's
KC-5368 £8.75 + post & packing
A great low cost alternative. It uses a simple hall
effect sensor, an iron ring core and connects to
your digital multimeter. It will measure AC and DC
current and has a calibration dial to allow for any
magnetising of the core. Kit supplied with PCB,
clamp, case with silk screened front panel and all
electronic components.
* As published in Everyday

Practical Electronics

January 2006
— Sy )

—

Programmable Continuity

Tester Kit

KC-5362 £8.70 + post & packing

This unit will test for continuity from 1-100o0hms,
making it ideal for measuring low resistance
devices. It is accurate, reliable, and works
extremely well. kit supplied with PCB, case with
silk screened panel and all electronic components.

"Clock Watchers" LED Clock Kits
KC-5404 £41.75 + post & packing
KC-5416 £55.25 + post & packing

They consist of an AVR driven clock circuit, that also produces a dazzling
display with the 60 LEDs around the perimeter. It looks amazing, but

can't be properly explained here. We have filmed it in action so you can see
sided silk screened plated

for yourself on our website! Kit supplied with doubl:

i
\" THESE ,
CLOCKS ARE
HYPNOTIC!

~

—_—

—_

through hole PCB and all board components as well as the special clock housing!

Available in Red (KC-5404)
and Blue (KC-5416).

Requires 12VAC wall adapter
(Maplin #GU10L £9.99)

\ )
NMEXCLUSIVE 7
TO JAYCAR =

Post and Packing Charges:

410+ page
Catalogue
£100 -

£200 -
£500+

Order Value
£20 - £49.99 £5
£50 - £99.99

Cost

£10
£20
£30
£40

£199.99
£499.99

Max weight 12lb (5kg) - heavier parcels POA.
Minimum order £20.

Log on to

www.jaycarelectronics.co.uk/catalogue

for your FREE catalogue!
0800 032 7241

(Monday - Friday 09.00 to 17.30 GMT + 10 hours only).

For those who want to write:

100 Silverwater Rd Silverwater NSW 2128

Sydney AUSTRALIA




EPE IS PLEASED TO BE ABLE TO OFFER YOU THESE

ELECTRONICS CD-ROMS

ELECTRONICS PROJECTS

CoRCT=" ERrAEET S|
Logic Probe testing

Electronic Projects is split into two main sections: Building Electronic Projects
contains comprehensive information about the components, tools and techniques
used in developing projects from initial concept through to final circuit board
production. Extensive use is made of video presentations showing soldering and
construction techniques. The second section contains a set of ten projects for
students to build, ranging from simple sensor circuits through to power amplifiers. A
shareware version of Matrix's CADPACK schematic capture, circuit simulation and
p.c.b. design software is included.

The projects on the CD-ROM are: Logic Probe; Light, Heat and Moisture Sensor;
NES555 Timer; Egg Timer; Dice Machine; Bike Alarm; Stereo Mixer; Power
Amplifier; Sound Activated Switch; Reaction Tester. Full parts lists, schematics
and p.c.b. layouts are included on the CD-ROM.

ELECTRONIC CIRCUITS & COMPONENTS V2.0

- - .

Circuit simulation screen

Provides an introduction to the principles and application of the most common types of
electronic components and shows how they are used to form complete circuits. The
virtual laboratories, worked examples and pre-designed circuits allow students to
learn, experiment and check their understanding. Version 2 has been considerably
expanded in almost every area following a review of major syllabuses (GCSE, GNVQ,
A level and HNC). It also contains both European and American circuit symbols.
Sections include: Fundamentals: units & multiples, electricity, electric circuits,
alternating circuits. Passive Components: resistors, capacitors, inductors,
transformers. Semiconductors: diodes, transistors, op.amps, logic gates. Passive
Circuits. Active Circuits. The Parts Gallery will help students to recognise common
electronic components and their corresponding symbols in circuit diagrams.

Included in the Institutional Versions are multiple choice questions, exam style
questions, fault finding virtual laboratories and investigations/worksheets.

ANALOGUE ELECTRONICS V2

bl l&
Complimentary output stage

Analogue Electronics is a complete learning resource for this most difficult
branch of electronics. The CD-ROM includes a host of virtual laboratories,
animations, diagrams, photographs and text as well as a SPICE electronic circuit
simulator with over 50 pre-designed circuits.

Sections on the CD-ROM include: Fundamentals — Analogue Signals (5
sections), Transistors (4 sections), Waveshaping Circuits (6 sections). Op.Amps
— 17 sections covering everything from Symbols and Signal Connections to
Differentiators. Amplifiers — Single Stage Amplifiers (8 sections), Multi-stage
Amplifiers (3 sections). Filters — Passive Filters (10 sections), Phase Shifting
Networks (4 sections), Active Filters (6 sections). Oscillators — 6 sections from
Positive Feedback to Crystal Oscillators. Systems — 12 sections from Audio
Pre-Amplifiers to 8-Bit ADC plus a gallery showing representative p.c.b. photos.

DIGITAL ELECTRONICS V2.0

Filter synthesis

Digital Electronics builds on the knowledge of logic gates covered in Electronic
Circuits & Components (opposite), and takes users through the subject of digital
electronics up to the operation and architecture of microprocessors. The virtual
laboratories allow users to operate many circuits on screen.

Covers binary and hexadecimal numbering systems, ASCI|, basic logic gates,
monostable action and circuits, and bistables — including JK and D-type flip-flops.
Multiple gate circuits, equivalent logic functions and specialised logic functions.
Introduces sequential logic including clocks and clock circuitry, counters, binary
coded decimal and shift registers. A/D and D/A converters, traffic light controllers,
memories and microprocessors — architecture, bus systems and their arithmetic logic
units. Sections on Boolean Logic and Venndiagrams, displays and chip types have
been expanded in Version 2 and new sections include shift registers, digital fault
finding, programmable logic controllers, and microcontrollers and microprocessors.
The Institutional versions now also include several types of assessment for
supervisors, including worksheets, multiple choice tests, fault finding exercises and
examination questions.

ANALOGUE FILTERS

Analogue Filters is a complete course in designing active and passive filters that
makes use of highly interactive virtual laboratories and simulations to explain
how filters are designed. It is split into five chapters: Revision which provides
underpinning knowledge required for those who need to design filters. Filter
Basics which is a course in terminology and filter characterization, important
classes of filter, filter order, filter impedance and impedance matching, and effects
of different filter types. Advanced Theory which covers the use of filter tables,
mathematics behind filter design, and an explanation of the design of active
filters. Passive Filter Design which includes an expert system and filter
synthesis tool for the design of low-pass, high-pass, band-pass, and band-stop
Bessel, Butterworth and Chebyshev ladder filters. Active Filter Design which
includes an expert system and filter synthesis tool for the design of low-pass,
high-pass, band-pass, and band-stop Bessel, Butterworth and Chebyshev

ELECTRONICS
CAD PACK

-

PCB Layout

Electronics CADPACK allows users to
design complex circuit schematics, to view
circuit animations using a unique SPICE-
based simulation tool, and to design
printed circuit boards. CADPACK is made
up of three separate software modules.
(These are restricted versions of the full
Labcenter software.) ISIS Lite which
provides full schematic drawing features
including full control of drawing
appearance, automatic wire routing, and
over 6,000 parts. PROSPICE Lite
(integrated into ISIS Lite) which uses
unique animation to show the operation of
any circuit with mouse-operated switches,
pots. etc. The animation is compiled using
a full mixed mode SPICE simulator. ARES
Lite PCB layout software allows
professional quality PCBs to be designed
and includes advanced features such as
16-layer boards, SMT components, and
an autorouter operating on user generated
Net Lists.

ROBOTICS &
MECHATRONICS

Case study of the Milford
Instruments Spider

Robotics and Mechatronics is designed to
enable hobbyists/students with little
previous experience of electronics to
design and build electromechanical
systems. The CD-ROM deals with all
aspects of robotics from the control
systems used, the transducers available,
motors/actuators and the circuits to drive
them. Case study material (including the
NASA Mars Rover, the Milford Spider and
the Furby) is used to show how practical
robotic systems are designed. The result
is a highly stimulating resource that will
make learning, and building robotics and
mechatronic systems easier. The
Institutional versions have additional
worksheets and multiple choice questions.
@ |nteractive Virtual Laboratories
@ Little previous knowledge required
® Mathematics is kept to a minimum and
all calculations are explained
® Clear circuit simulations

PRICES

Prices for each of the CD-ROMs above are:
(Order form on third page)

34

Hobbyist/Student..........ccccccrvicrnicrniscnnssnsssnsnnenn . £45
Institutional (Schools/HE/FE/Industry).
Institutional 10 user (Network Licence)
Site Licence......ccoomrrerisnnssnnsnnns
(UK and EU customers add VAT at 17.5% to “plus VAT” prices)

inc VAT
.£99 plus VAT
£249 plus VAT

....................... £499 plus VAT
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PICmicro TUTORIALS AND PROGRAMMING

HARDWARE

VERSION 3 PICmicro MCU
DEVELOPMENT BOARD

Suitable for use with the three software packages

listed below.

This flexible development board allows students to learn
both how to program PICmicro microcontrollers as well as
program a range of 8, 18, 28 and 40-pin devices from the
12, 16 and 18 series PICmicro ranges. For experienced
programmers all programming software is included in the
PPP utility that comes with the development board. For
those who want to learn, choose one or all of the packages

below to use with the Development Board.

® \Makes it easier to develop PICmicro projects

® Supports low cost Flash-programmable PICmicro devices

® Fully featured integrated displays — 16 individual l.e.d.s,
quad 7-segment display and alphanumeric I.c.d. display

® Supports PICmicro microcontrollers with A/D converters

® Fully protected expansion bus for project work

® USB programmable

® Can be powered by USB (no power supply required)

£158 including VAT and postage

e

supplied with USB cable and

SOFTWARE

programming software

Suitable for use with the Development Board shown above.

ASSEMBLY FOR PICmicro V3
(Formerly PICtutor)

Assembly for PICmicro microcontrollers V3.0
(previously known as PICtutor) by John
Becker contains a complete course in
programming the PIC16F84 PICmicro
microcontroller from Arizona Microchip. It
starts with fundamental concepts and
extends up to complex programs including
watchdog timers, interrupts and sleep modes.
The CD makes use of the latest simulation
techniques which provide a superb tool for
learning: the Virtual PICmicro micro-
controller. This is a simulation tool that
allows users to write and execute MPASM
assembler code for the PIC16F84
microcontroller on-screen. Using this you
can actually see what happens inside the
PICmicro MCU as each instruction is
executed which enhances understanding.
® Comprehensive instruction through 45
tutorial sections @ Includes Vlab, a Virtual
PICmicro microcontroller: a fully functioning
simulator @ Tests, exercises and projects
covering a wide range of PICmicro MCU
applications @ Includes MPLAB assembler
® Visual representation of a PICmicro
showing architecture and functions ®
Expert system for code entry helps first time
users @ Shows data flow and fetch execute
cycle and has challenges (washing
machine, lift, crossroads etc.) [ Imports
MPASM files.

o —— -
ST RTINSy B SR NE T e

‘C’ FOR PICmicro
VERSION 3

The C for PICmicro microcontrollers CD-
ROM is designed for students and
professionals who need to learn how to
program embedded microcontrollers in C.
The CD contains a course as well as all the
software tools needed to create Hex code
for a wide range of PICmicro devices —
including a full C compiler for a wide range
of PICmicro devices.

Although the course focuses on the use of
the PICmicro microcontrollers, this CD-
ROM will provide a good grounding in C
programming for any microcontroller.

® Complete course in C as well as C
programming for PICmicro microcontrollers
® Highly interactive course ® Virtual C
PICmicro improves understanding @
Includes a C compiler for a wide range of
PICmicro devices ® Includes full Integrated
Development Environment @ Includes
MPLAB software ® Compatible with most
PICmicro programmers ® Includes a
compiler for all the PICmicro devices.

T e L ——

Minimum system requirements for these
items: Pentium PC running Windows 98,
NT, 2000, ME, XP; CD-ROM drive;
64MB RAM; 10MB hard disk space.

FLOWCODE FOR PICmicro V3

Flowcode is a very high level language
programming system for PICmicro
microcontrollers based on flowcharts.
Flowcode allows you to design and simulate
complex robotics and control systems in a
matter of minutes.

Flowcode is a powerful language that uses
macros to facilitate the control of complex
devices like 7-segment displays, motor
controllers and l.c.d. displays. The use of
macros allows you to control these
electronic devices without getting bogged
down in understanding the programming.
Flowcode produces MPASM code which is
compatible with virtually all PICmicro
programmers. When used in conjunction
with the Version 3 development board this
provides a seamless solution that allows
you to program chips in minutes.

@ Requires no programming experience

® Allows complex PICmicro applications to
be designed quickly ® Uses international
standard flow chart symbols (1ISO5807) @
Full on-screen simulation allows debugging
and speeds up the development process

® Facilitates learning via a full suite of
demonstration tutorials ® Produces ASM
code for a range of 18, 28 and 40-pin
devices ® New features in Version 3 include
16-bit arithmetic, strings and string
manipulation, improved graphical user

interface and printing, support for 18 series
devices, pulse width modulation, 12C, new
ADC component and many more.

PRICES

Prices for each of the CD-ROMs above are:
(Order form on next page)

Hobbyist/Student

Instltutional (Schools/HE/FE/Industry)
Institutional/Professional 10 user (Network Licence)

Site Licence

Flowcode 10 user (Network Licence)
Flowcode 50 user (Network Licence)

£45 inc VAT
£99 plus VAT
£300 plus VAT
£599 plus VAT
£350 plus VAT
£699 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT” prices)

Everyday Practical Electronics, April 2007
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TEACH-IN 2000 - LEARN ELECTRONICS WITH EPE

EPE’s own Teach-In CD-ROM, contains
the full 12-part Teach-In 2000 series by
John Becker in PDF form plus the Teach-
In interactive software (Win 95, 98, ME
and above) covering all aspects of the
series. We have also added Alan
Winstanley’s highly acclaimed Basic
Soldering Guide which is fully illustrated
and which also includes Desoldering. The
Teach-In series covers: Colour Codes and
Resistors, Capacitors, Potentiometers,
Sensor Resistors, Ohm’s Law, Diodes
and L.E.D.s, Waveforms, Frequency and
Time, Logic Gates, Binary and Hex Logic,
Op.amps, Comparators, Mixers, Audio
and Sensor Amplifiers, Transistors,
Transformers and Rectifiers, Voltage
Regulation, Integration, Differentiation, 7-segment Displays, L.C.D.s, Digital-to-Analogue.
Each part has an associated practical section and the series includes a simple PC |2
interface (Win 95, 98, ME ONLY) so you can use your PC as a basic oscilloscope with the
various circuits.

A hands-on approach to electronics with numerous breadboard circuits to try out.

£12.45 including VAT and postage. Requires Adobe Acrobat (available free from the
Internet — www.adobe.com/acrobat).

FREE WITH EACH TEACH-IN CD-ROM - Understanding Active Components booklet, . :
Indentifying Electronic Components booklet and The Best Of Circuit Surgery CDROM. —

DIGITAL WORKS 3.0

FREE TWO
BOOKLETS
PLUS CD-ROM

Counter
project

WITH
TEACH-IN

Digital Works Version 3.0 is a graphical
design tool that enables you to construct
digital logic circuits and analyze their
behaviour. It is so simple to use that it will
take you less than 10 minutes to make your
first digital design. It is so powerful that you
will never outgrow its capability ® Software
for simulating digital logic circuits ®Create
your own macros — highly scalable ®Create
your own circuits, components, and i.c.s
®Easy-to-use digital interface ®Animation
brings circuits to life ®Vast library of logic
2 macros and 74 series i.c.s with data sheets
\\ i e = e : ®Powerful tool for designing and learning.
Hobbyist/Student £45 inc. VAT.
Institutional £99 plus VAT.

Sine wave relationship values

== —

Institutional 10 user £249 plus VAT.
Site Licence £599 plus VAT.

ELECTRONIC
COMPONENTS PHOTOS

A high quality selection of over 200 JPG
images of electronic
components. This
selection of high

PROJECT DESIGN WITH CROCODILE TECHNOLOGY

An Interactive Guide to Circuit Design

An interactive CD-ROM to guide you through the process of circuit design. Choose from an extensive range of input,
process and output modules, including CMOS Logic, Op-Amps, PIC/PICAXE, Remote Control

Modules (IR and Radio), Transistors, Thyristors, Relays and much more.

Click Data for a complete guide to the pin layouts of i.c.s, transistors etc. Click More Information
for detailed background information with many animated diagrams.

Nearly all the circuits can be instantly simulated in Crocodile Technology* (not resolution photos can be 0 i 6

included on the CD-ROM) and you can customise the designs as required. 223 a.s S used to enhance ,"“ -
WHAT'S INCLUDED g:g]szcnt?aétiiggs or to help

Light Modules, Temperature Modules, Sound Modules, Moisture Modules, Switch A at -
Modules, Astables including 555, Remote Control (IR & Radio), Transistor Amplifiers, gggcgﬁgrllg?riggerial o L e L

Thyristor, Relay, Op-Amp Modules, Logic Modules, 555 Timer, PIC/PICAXE, Output
Devices, Transistor Drivers, Relay Motor Direction & Speed Control, 7 Segment Displays.
Data sections with pinouts etc., Example Projects, Full Search Facility, Further
Background Information and Animated Diagrams.
Runs in Microsoft Internet Explorer
*All circuits can be viewed, but can only be simulated if your computer has Crocodile
Technoloy version 410 or later. A free trial version of Crocodile Technology can be
downloaded from: www.crocodile-clips.com. Animated diagrams run without Crocodile Technology.
Single User £39.00 inc. VAT.
Multiple Educational Users (under 500 students) £59.00 plus VAT. Over 500 students £79.00 plus VAT.
(UK and EU customers add VAT at 17-5% to “plus VAT” prices)

They are royalty free for
use in commercial or
personal printed projects, and can also be
used royalty free in books, catalogues,
magazine articles as well as worldwide web
pages (subject to restrictions — see licence for
full details).

Also contains a FREE 30-day evaluation of
Paint Shop Pro 6 — Paint Shop Pro image
editing tips and on-line help included!

Price £19.95 inc. vaT

Minimum system requirements for these CD-ROMs: Pentium PC, CD-ROM drive, 32MB RAM, 10MB hard disk space. Windows 95/98/NT/2000/ME/XP, mouse, sound card, web browser.

Note: The software on each version is VAT or provide your official VAT registration

[ Project Design — Multiple User (under 500 students)

e
I pleasesendme: CD-ROM ORDER FORM : ORDERING
I [ Electronic Projects 1
: [] Electronic Circuits & Components V2.0 : ALL PRICES INCLUDE UK
I [] Analogue Electronics Version required: 1
| [ Digital Electronics V2.0 [ Hobbyist/Student ! POSTAGE
I [] Analogue Filters [ Institutional 1 ) )
| [J Electronics CAD Pack ] Institutional/Professional 10 user ! Student/Single User/Standard Version
1 [] Robotics & Mechatronics [ Site licence ] price includes postage to most
| O Assembly for PICmicro V3 ! countries in the world
1 [ ‘C’ for PICmicro V2 [l EU residents outside the UK add £5 for
: ; Flowcode V3 for PICmicro : airmail postage per order
1 [ Digital Works 3.0 1
1 1
: [ PICmicro Development Board V3 (hardware) :
! ! Institutional, Multiple User and Deluxe
: : Versions — overseas readers add £5 to the
| O Teach-In 2000 + FREE BOOK | basic price of each order for airmail postage
1 [J Electronic Components Photos 1 (do not add VAT unless you live in an EU
| O Project Design — Single User | (European Union) country, then add 17%2%
1 ) : 1
| O Project Design — Multiple User (over 500 students) the same, only the licence for use varies. 1 number).
1 1
1 1
i Full name: ! Send your order to:
! ! Direct Book Service
L AdAIESS e h Wimborne Publishing Ltd
L Postcode: ................. Tel.LNO: « oo i 408 Wimborne Road East
) ) ! Ferndown, Dorset BH22 9ND
Signature: . .. ... H

[ | enclose cheque/PO in £ sterling payable to WIMBORNE PUBLISHING LTD for £ WO CC LT [ DU

[J Please charge my Visa/Mastercard/Amex/Diners Club/Maestro: £

01202 873872. Fax: 01202 874562

Goods are normally sent within seven days

Valid Fi S Card irydate: ....... .. ...
ald From ard expiry date E-mail: orders @wimborne.co.uk
Card NO: . .o Maestro Issue No. ....... : Online shop:
Card Security Code .. ........ (The last 3 digits on or just under the signature strip) I www.epemag.wimborne.co.uk/shopdoor.htm
i
e e e, e, e, e, e, ————— |
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Helping You Succeed

294
Technical

SSupport

Authorlsed

Online
Programming

Coneuitan: / rTIIcr‘OGhIp ggional Trammg

Free Samples

Centres

Technical
Support

VolumerPricing

Does your business need more support
and resources?

Successful organizations recognize the value of a
strategic supplier relationship to help them deliver
innovative products to their markets in a timely and
cost-effective manner. Microchip Technology supports
more than 45,000 customers worldwide, and we’re

committed to helping you succeed. In addition to our
high-performance silicon solutions, Microchip provides
a long list of support functions that reduce time to
market and lower your total system cost. And we have
significantly expanded our local technical resources.

or credit line

pricing on all devices
» Check our product inventory

programming (now available)

Use microchipDIRECT to:

* Order directly from Microchip, 24 hours  * Place and maintain your order securely
a day, 7 days a week with a credit card from any network connection

* Receive Competitive, direct volume e Create a unique part number for any

* Order broken reels at steep discounts deliveries, quote status and more
* Use fast and inexpensive production

* Assign a PO number to your order

item ordered
* Receive e-mail notification of orders,

microchip \
.owmect R MicROCHIP

The Microchip name and logo, PIC, and dsPIC are regi: i ip Technology in the USA and other countries. All other and i are the property of their respective owners.
© Microchip Technology 2007. All rights reserved. ME156Eng/01.07
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By JOHN BECKER
Part 2: LED Display Control Interface

AST MONTH in Part One we
Ltold how when visiting vari-

ous steam fairs, the author has
been fascinated by the grandeur of
the sights and sounds of the superb
showman’s fairground organs there
in abundance. We then described a
PIC-controlled unit that commemo-
rated them, generating polyphonic
music in response to data keyed in as
music scores on a PC and sent to the
PIC’s onboard memory devices.

Inside-out

This month we describe two means
whereby the same data can be output
to the outside world to control ad-
ditional software or hardware, emu-
lating perhaps some of the moving
artifacts seen on such grand organs,

38

and which the user can design for
themselves. We shall not describe
the construction of such hardware,
but shall now illustrate how the data
can be used to control two different
multi-bank arrays of LEDs.

Giant message display unit

First we describe how the Poly-
phonium’s master control unit can
be interfaced to the EPE Giant LED
Message Display of November 2006,
with just the addition of one chip
— another PIC microcontroller, used
in semi-slave mode. The circuit for
this PIC is shown in Fig.4.

The circuit is purely for those
who love to experiment. It and its
software simply prove the basis for
what some may wish to take further

& Diaw Scieen - PIC Polyphonium O70CT0G

in some way. No guidance is given
on this point.

This PIC takes the 8-bit data output
by IC1 pins RB0-RB7 in Fig.1 — last
month. It ignores any note length
bytes. Bytes containing notes and
their octaves are converted to a se-
rial data stream which is output at
9600 Baud to the first Slave PIC on
the Giant LED Message Display. As

+5v

14]
reo LYRA0 Ve
re1 24 Ra1
Re2 —JRA2 RASMCLR -
RB3 —4RA3
ne Zdras ras - N
ne Y ra7
o <Jreo Peterss | —
ne g res
res 2Res  RBIRX|-NC
res LdRes  Re2TX S
res 24 RBsiCLK
re7 A RB7IDIO

GND

°l

ov
I

SERIALOUT 0OV
TO LED MESSAGE
FIRST SLAVE Rx
(EPE NOV 06)

N.B.
NO PCB OFFERED
FOR THIS FIG.

Fig.4: circuit diagram for a simple RS232
serial interface for the LED Display
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with the published unit, datais

then rippled though all the slave
displays used, in Moving Message
mode, visually displaying the note
and octave values.

The bytes coming in from the right,
progressively become history along
the chain of LEDs as the music and
display progresses. Bytes which
are a repeat of the previous one are
ignored.

The PIC used is a PIC16F628, op-
erating under its own internal clock
oscillator running at 4AMHz. Selected
pins on PORTA and PORTB are used
to input the data from IC1 in Fig.1,
last month. Serial data is output at
pinRB2. Itis powered from the Poly-
phonium controller’s 5V supply.

Software for this PIC
(PolyLEDMSGxx.asm), is available
from the EPE Downloads site (access
via www.epemag.co.uk). The PIC is
not available preprogrammed. No
constructional details are offered
for Fig.4, it could be assembled on
stripboard.

To use the interface, remove the
master control PIC in the unit, and
connect the serial output from Fig.4
to the serial line previously served
by that PIC, connecting to the first
Slave circuit.
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Dedicated LED display

A separate dedicated LED display
unit is now described, along with
its constructional guidance. This
uses a bank of LEDs which show the
note, octave and relative on-time, as
dictated by the type of note being
played: crotchet, minim, quaver,
etc. Pre-programmed PICs are avail-
able from Magenta Electronics. See
their advert in this issue for contact
details. The circuit diagram is

shown in Fig.5.

Data is input to IC1’s

port pins RCO to RC7
from the Polyphonium’s
control PICIC2. The data
has been split by that
device so that it is output
as pairs of separate data
bytes. The first byte of the

pair holds the note (A, B,

C etc) in its LSN (least sig-
nificant nibble, bits 3-0) and
its octave in its MSN (most

significant nibble, bits 7-4).

The second byte of the pair
holds the data value for the
note’s type.

There are twelve possible
notes, including sharps, for each
octave. A range of seven octaves

is possible. There are 14 note

types, seven principle ones, plus
their dotted versions. In music,
the principle types have a ‘play
duration’ that doubles for each type

Last month’s Master Control and Note Generator Unit

39



+5v
11] 32 R11ESQR7 éme
+VE +VE 10K
Reo —>Arco re1 2 M SXkR1 DISPLAY TR1
16 35 14 13 .
RB1 ———RC1 RB2 ALY, kR2 act TR5
17 36 8
RB2 RC2 RB3 YAYAY, kR3 a2 .
18 37 5
van | RE8 ——4Rc3 RB4 YAYAY, kR4 aca? b
— 2 38
PCB | Re4 *{rea RB5 VWV A irs aca |2
24 39 7 6 @
RB5 RC5 RB6 YAYAY, kR6 acs —
25 40 2
RB6 RC6 RB7 | M, KR7 2N3904
2
RB7
N Re7 g DATA CLK
RBO f— NC 1
3
RA1
4
. RA2
— 2 5
e B RA3
7
RA5
o S2 . "
@ | REO
D1
9
LENGTH RE1
R15 RE2 (10
1k IC1
4 . | _prctersrr BTeRY
= i = MCLR 1000 |
20
10p RD1 YAYAY, S TR DISPLAY TRG
13 21 14 13 0
—I osci RD2 AVAY: kR2 act TR10 H
22 8 3
RD3 YAAY, kR3 ac2
27 5 4 °
sa RD4 AVAY: kR4 ac3 b
10MHz == 28 1 10
RD5 YAAY, kRS ac4 )
29 e
RD6 vV 4 P acs
—I  Joscz ro7 2 YAVAY, 2 AR
19
c3 RDOJ— NC
10p GND _GND |
b 9 YkR1 DISPLAY
ov . _
” TR11
L | TR
RB7 RB6 KRS &le c
1] E Prvs aczf2 b
Io S & (_)l *TP1 * SEE TEXT 1Rs :l_
— 7 e
MCLR DATACLK OV kR6
2 . 2N3904

Fig.5: circuit for the example dedicated LED Display Control Interface for the PIC Polyphonium

up from the shortest time, for the
demisemiquaver. Dotted notes have
one and half times the duration of
their undotted versions.

Incoming data is formatted by the
software so that the individual notes
each control a vertical line of seven
LEDs, 12 of them, in order of A, A#, B,
C,C#,D, D#,E, F, F#, G, G#. Modern
music convention is that the flat of a
note is the same as the sharp of the
note preceding it.

Multiplexed matrixing
Dot-matrixed LED display modules
are used, each consisting of five verti-
cal columns, each seven LEDs high.
Three such modules are used, allowing
for all 12 notes to be represented, with
three columns unused. The LED cor-
responding to the received note and its
octave is turned on for a time relative
to the note type. The LED is turned on
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when the note is received and, using a
counter/timer, is automatically turned
off at the end of the relative time.

The effect is that of a block of LEDs
responding to the music. In a sense
it is similar to the familiar sound-
to-light displays used to accompany
pop music, except that the brightness
of the LEDs does not change, merely
whether they are on or off.

L NOTE NAME « 3 FREQUENCY
<(00808uLFod NoTEA®
7 ©0 000000060 00 3520Hz
6 0000000000 OO 1760Hz
Y5 000000000000 330H:
S1 000000000000 440H:
83 000000000000 220H
2 000000000000 110Hz
1 0000000000 OCEO 55Hz
* NORMAL OCTAVE SWITCH, PLUS OR MINUS
ONE OCTAVE FOR +1 AND -1 SETTINGS
MIN = 55Hz, MAX = 3520Hz

Fig.6: how the LED modules illustrate
the notes being played

The format of the LED modules is as
shown in Fig.6, together with the notes
that they represent, plus the octaves (and
frequency in relation to note A), lowest
at the bottom, highest at the top. Fig.7
and Fig.8 respectively show the arrange-
ment of the LEDS in a module, and the
physical order of those pins on it.

The LEDs are multiplexed by means
of using PORTB and PORTD to pro-
vide the octave data in the LED rows,
synchronised with control of which
column is turned on by PORTA and
PORTE. Columns 1 to 5 and 6 to 10
are jointly controlled by RA1, RA2,
RA3,RA5 and REO, while columns 11
to 12 are controlled by RE1 and RE2.
Columns 13 to 15 are not used.

The synchronised control of the
displays is too fast for the human eye
to notice that columns and rows are
being constantly fed by ever-chang-
ing data — persistence of vision.
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LED control circuit

The circuit for the LED control is
shown in Fig.5 to the right of the con-
trol PIC, IC1. The columns are turned
on via transistors TR1-TR12, which
provide them with +5V when active.
The LEDs in any row are turned on
when their controlling voltage is at
0V and the corresponding column
is at +5V. Resistors R1-R14 limit the
current flowing through the LEDs
when turned on, limited to the maxi-
mum total current that can be sunk
by each of the PIC’s Ports B and D
(typically 200mA, as quoted in the
PIC’s datasheet).

The values of the resistors should
not be decreased in order to attempt
to increase the brilliance of the
LEDs. The use of high-brightness
LED modules is recommended. The
multiplexing technique inherently

4 kR2 2ND ROW

3aC1 CoL 1

2 kR4 4TH ROW

1aC3 COL 3

0aC4 COL 4
kR1 TOP ROW

@ 8 kR33RD ROW

[ ]
[ ]
[ ]
[ ]
[ ]
®9

5THROW kR5 1 @
BOTROW kR7 2 @
COL 2 aC2 3 @
COL 3 aC3 4 @
4THROW kR4 5 @
COL 5 aC5 6 @
6THROW kR6 7 @

PINS 4/11 INTERNALLY CONNECTED
PINS 5/12 INTERNALLY CONNECTED

Fig.8: connections and their notations
for the LED modules

Parts List — PIC Polyphonium

1 PC board, code 612, available
from the EPE PCB Service,
size 116.8 x 96.5mm

1 plastic case, size and type to

individual choice

2-inch, high brightness, 35-

LED matrix modules (X1 to X3)

10MHz crystal (X4)

s.p.d.t. toggle switches (S1, S2)

14-pin DIL sockets — see text

40-pin DIL socket (IC1)

w

—_ OON =

Semiconductors

1 1N4148 signal diode (D1)

12 2N3904 npn transistors (TR1
to TR12)

\

LED Display Interface

1 PIC16F877-20 preprogrammed
microcontroller — see text (IC1)

Capacitors
1 100n ceramic disc (C1)
2 10p ceramic disc (C2, C3)

Resistors (0.25W 5%)
1410022 (R1 to R14)

1 1k (R15)

1 10k (R16)

Multicoloured ribbon cable and
connectors (see text); Tmm
terminal solder pins; solder etc.

reduces the average brightness seen
compared to that which would be
expected from LEDs under constant
power with the same voltage and
ballast resistor values.

Switches S1 and S2 change the overall
LED note length periods, in multiples of
two, in binary order 2, 4, 8, 16.

Asusual, provision has been made
for the PIC to be programmed in situ
if preferred, via the pins marked as
TB1, in the author’s standard order.
Diode D1 and resistor R16 prevent
distress to the +5V power line from
the programming voltages, typi-
cally +14V and 0V are variously ap-
plied to PIC pin 1
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Fig.7: how the LEDs are connected within the modules
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Construction

Component positioning and track
layout details for the Display printed
circuit board (PCB) are shown in
Fig.9. This board is available from
the EPE PCB Service, code 612.

As with Part One, assemble in
order of ascending component size,
starting off with the on-board link
wires, noting that some go under the
IC1 position. Use a DIL (dual-in-line)
socket for this IC, also solder in two
strips of 7-way DIL sockets cut in
halflengthwise for the displays, then
use another set of identical sockets
plugged into the first. It is in these
that the displays are ultimately in-
serted, raising their height to allow

One of the LED matrix modules removed from the
circuit board to reveal the driver transistors
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LED MATRIX MODULES MOUNTED ABOVE COMPONENTS - SEE TEXT
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Fig.9: printed circuit board component layout, full-size copper foil master and off-board wiring details for the LED Display Interface

3.6in (96.52mm)
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for the transistors which go beneath
them. Make sure that the transistor
orientation is according to the nota-
tions shown. Diode D1’s orientation
should also be correctly observed.

Thoroughly check the soldering
accuracy and component positioning
before inserting the pre-programmed
PIC and the LED modules. Then
apply power supplied by the main
board of the Polyphonium, and check
that it is still at +5V.

Case notes

The prototype board was not
mounted in a case. Choose one to
suit you and it, drilling holes for
the switches and data input socket
(a 24-pin D-type with the prototype,
allowing for the eight data lines plus
the power leads, and using alternate
pins). A suitable equivalent connec-
tor and connections are required at
the main control board. The use of
ribbon cable is suggested.

Program operation

There are several key routines to
the operation of what is essentially
a simple program. Only extracts are
shown here since several parts within
the main sections are basically repeats.

&, Draw Screen - PIC Polpphonium 070CT 0G

_ N T A A B A L B A A ¥
|||: |’1‘j‘h}'Jolﬂ j-b-ﬁ-lcl-o—u—j
PR b h b b b bbb bbb fledo
e e o ot ] et e e et e e e e =
I SFFESEEEEEa=EE e e e e e |
o - -1 - - -
. || || == i 11 ] I [ I JJ
= | - T I 1 =11 —r—tr—t=3
r*.l-- -: d - I J.I: ] 1 & - 1 ]
i | I i | I . i lllll- _hdh:\l
iEESEEEESEESSEEEEssSSEmiee i
bt b ]
| -  ———————— |_|

Screen dump showing an example of a section of a music score keyed in, and

the majority of the control buttons

Refer to the full ASM program listng
for the detail.

On power up, and following a
load of initialisation procedures, the
program enters the repeating loop
routine at LOOPA (Listing 1).

Prototype LED Display board showing the two ‘note length’ switches and the
author’s data input connector (see text). An equivalent arrangement is required

at the Main Control PCB (last month)
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The transistor controlling pins of
Ports A and E are cleared, ensuring
that all LEDs are initially off.

Then, at LOOPIT, a 16-stage loop,
controlled by register LOOPB, is
entered which calls another loop,
DOLOOPA (Listing 1A). The route here
depends on the count value, routing
selectively to control the multiplexed
columns, as indicated by the example
for OUTCOLB1 in Listing 2.

This takes the note value data for
the first column controlled by PORTB,
held in COLUMNB1, and outputs it
to PORTB. It also takes the note value
data for the first column controlled
by PORTD, held in COLUMND1,
and outputs it to PORTD. In both in-
stances, comf is used to load W with
an inverted value of the bits as the
equivalent LED row bits need to be
low to allow the LED to conduct when
its power supply line is selected.

Note that in other control in-
stances it may not be necessary to
invert the bits.

The controlling transistor is then
turned on, so passing current into
the chosen LED path, in this case by
PORTA, bit 4 (other bits of PORTA,
and of PORTE, are used for other
columns). A return to the calling
routine is then made.

PORT C bit 7

Now bit 7 of the incoming date
from PORTC is tested. If it is high, the
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r

5 % Kk k4 SOFTWARE LISTINGS & & & & %

Listing 1 Listing 3

LOOPIT: NOTELENGTH:

clrf PORTA movf NOTELENFLAG,W

clrf LOOPA btfss STATUS,Z ; has note length flag been set?

movl\/\; i((i)OPB goto LOOPIT4 ; yes, continue LOOPA

movw movf PORTC,W ; no, so update all
LOOPITS3: call SETLEN ; get note length

clrf SWITCH ; get additional note length movwf LENGTHNOTE

L T call OCTAVE ; get note val & oct data
btfsc PORTA,0 movwi RATE

call CHOSENROUTE
bsf NOTELENFLAG,0 ; set note length flag

bsf SWITCH,0
btfsc PORTA,4

bsf SWITCH,1 goto ROUTEIT ; do update
call SWITCHVAL
BANK1 .
movwf OPTION_REG ; set TMRO accordingly Listing 37
oall DOLOOPA ROUTES:  which N
btfsc PORTC,7 ; is bit 7 set (note length movf CHOSENO,W ; which note path to use
value byte)? addwf PCL,F
goto NOTELENGTH ; yes. Immediate return ; 0 no path
response for goto VAL1 ; 1 Path 1
NOTELENGTH data goto VAL2 ; 2 Path 2
movf PORTC,W ; get note value
bcef NOTELENFLAG,0 ; clear note length flag
VAL1:
LOOPIT4:
decfsz LOOPB,F movf NOTEVAL,W . )
goto LOOPIT3 andlw 15 ; note val in LSB
movlw 16 movwf STORE
movwf LOOPB movlw COLUMNBO ; add note to address
incf LOOPA,F of COLUMNBO
movf LOOPA,W addwf STORE,W
xorlw 7 movwf FSR
btfss STATUS,Z movwf{ SELECTCOL1
goto LOOPIT3 movf RATE,W : octave held in rate
clrf LOOPA movw{ INDF ; put into correct column
call DODELAYS movf LENGTHNOTE,W
goto LOOPIT3 movwf DELAY1
— clrf LENGTHNOTE
Listing 1A bsf CHOSENT1,0 ; flag to show path is chosen
L
DOLOOPA: goto LOOPIT
movf LOOPA,W .
andlw 7 Listing 5
addwf PCL,F
goto OUTCOLB1 DODELAYS:
goto OUTCOLB2 btfss INTCON,2 ; has a timer time-out
goto OUTCOLB3 been detected?
gOtO OUTCOLB4 return ; No
goto OUTCOLB5 DEC1:
goto OUTCOLE1 decfsz DELAY1,F ; no, dec DELAY, is it zero?
goto OUTCOLE2 goto DEC2 . no
— bef CHOSENT1,0 ; clear flag to show path
Listing 2 now free
OUTCOLB1 movf SELECTCOL1,W ; clear column
: f FSR
comf COLUMNB1,W Iclif;’f?’\}DFS
movwf PORTB
fﬁgg&%gél\%g])l’w DEC2: (similar routine)
movlw 4
movwf PORTA

k return J
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byte represents note length data and
a call is made to the routine (NOTE-
LENGTH - Listing 3) which extracts
it. If the bit is low, a note data byte is
present, so the full value of PORTC
is copied into NOTEVAL.

To prevent the NOTELEN routine
from being fully actioned in the like-
ly event that the same data remains
present on PORTC for several passes
of the loop, a flag (NOTELENFLAG,
bit 0) is used to indicate if the routine
is to be run (bit 0 = 0) or a return im-
mediately made (bit 0 = 1).

If the bit is low, the table routine
at SETLEN is called in which the
relative timing length of the note is
chosen according to its type. This
value is set into LENGTHNOTE
and a call made to the routine at
OCTAVE. Here the octave value
for the received note is placed into
RATE, and then CHOSENROUTE
is called.

The path in which the RATE Value
is placed depends on which is not
currently in use. Had the PIC allowed
for 84 such registers (12 notes x 7
octaves) to be used, a different tech-
nique would have been employed.
Regrettably, there is insufficient user-
memory space to do so, and with the
PIC running at only 4MHz, there is
insufficient speed to cope with the
subsequent timing delays in such a
long procedure.

After the return from CHOSEN-
ROUTE is made, the NOTELEN-
FLAG flag is set to indicate that
this received note length value has
been processed. There is then a
direct jump to ROUTEIT. The first
few lines of this routine are given
in Listing 3A. It causes the value
now held in CHOSENO to route to
the available path routine, as held
in VAL1 to VAL9. All are similar,
and the VAL1 routine is shown in
Listing 4.

Here the value of the note itself
(A, B, C etc) is extracted and, via the
INDF register, the column allocated
to that note is selected, and its appro-
priate octave bit is set. A jump back
to LOOPIT is then made, whereupon
the loop repeats as before.

Should no path currently be avail-
able (all in use) the value is processed
by a dummy routine at VAL9. This
simply processes matters in the
same way as the other eight VALs,
but places the results into dummy
equivalent registers. So a constant
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loop timing is maintained. Such a
situation can develop if the received
note rate is too fast for the note turn
off delays to keep paths clear.

If PORTC bit 7 is not set, the incom-
ing value is stored into NOTEVAL
and the NOTELENFLAG,O0 is cleared
so that the next incoming note
length byte can then be immediately
processed.

LOOPB is then decremented, and
if it is not zero, the process repeats.
If it is zero, LOOPB is reloaded with
a value of 16 and LOOPA is incre-
mented. If LOOPA’s value is not equal
to seven, the process again repeats.

If LOOPA is equal to seven, then
LOOPA is cleared and a call made
to the note turn off timing delays at
DODELAYS, after which the process
is again repeated.

LED turn-off delays

AtDODELAYS, the delays are only
processed if the PIC’s TMRO timer has
rolled over (btfss INTCON,2), being
exited if it has not.

If it has rolled over, nine delay
counters are decremented (the
ninth being a dummy, as discussed
earlier). One such counter is shown
in Listing 5.

If a particular counter is not yet
zero, the next one is immediately
processed. If it is now zero, the
chosen path flag is cleared, to indi-
cate that this path is free again. The
column to which it relates is then
cleared via the INDF register, turning
off the active LED column.

The next delay is then similarly
actioned, and so on until the end of
the ninth delay when the TMRO over-
flow is cleared and a return made to
the calling routine, which continues
as before.

Flow concept

These routines may appear more
complicated than they actually are.
The logic behind them is really very
simple — receive data from the PC
and turn on an appropriate LED for
a given length of time, then turn it
off again. But there are many con-
ditional requirements which need
to be taken into account during the
process.

The process is somewhat similar to
that used to control the tone genera-
tion in last month’s main unit. But
there are differences. If you are think-
ing of controlling other equipment

by the main unit, you now have two
examples of how you might process
the basic data.

Whichever method you choose,
you must extract the note itself, its
octave and its duration. However, if
you are thinking about controlling
84 items of external equipment, one
for each note, the examples here can
only be a guide. 84 paths will need a
lot of multiplexing with additional
chips, possibly PICs. The author
showed one way in which several
PICs can be chained in the Giant LED
Message Display of Nov ‘06.

External equipment

In many cases of external equip-
ment, just a single PIC bit can control
it, interfaced with a current boosting
buffer such as a transistor. Solenoids
used to open and close organ pipes,
for instance, could be controlled in
this way (with suitable back-EMF
diodes across the solenoids, of
course).

So could the single arm movements
of a manikin seemingly conducting
the performance, or hitting a triangle
at selected points. It would be easy
enough to write your own software
so that the beats were related to note
play rate subdivisions, depending
on whether the beat were 3-4 or 2-4
time, for instance.

The hitting of drums could also
be controlled by this timing, or they
could be triggered by given notes.

For drum rolls, the author might
think of activating the type of elec-
tro-mechanics as used to trigger
the clappers for alarm bells. Turn
on a controlling motor at the start
of a note or beat, then turn it off
again. The mechanical action of
the clapper physically causing the
drum roll.

Remember that all the glorious
showman’s organs were invented
before the era of electronics. Basi-
cally, very simple means had to be
used to control their mechanics by
opening and closing an air or steam
valve when the punched controlling
roll required it. It would no doubt
have delighted the author to have
invented such items had he been
around then.

He is sure that some of you will be
inspired to invent your own modern
equivalents, using the Polypho-
nium’s controller as your ‘rolling
punched card’. EPE
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he C programming language be-

came popular in the early days of
PCs, when it was noted for its ability to
hack into the hardware at a low level
as well as operating as a high level
language for complex tasks. Modern
versions of C have, like most other
programming languages, tended to
become more and more complex. In
the case of C, it was usurped by the
more object oriented C++, and visual
versions of C++. There is now Visual
C# as well, which is intended to give
the power of C++, but with improved
user friendliness.

Compared to earlier versions, mod-
ern high level programming languages
are usually less well suited to writing
software for add-on computer projects.
They are primarily designed for those
producing word processors, sophisti-
cated web applications, and so on.

They are in many respects ‘over
the top’ for relatively simple applica-
tions such as the software for a piece
of computer-based test equipment.
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Writing this type of program is usually
possible, but you have to find and ex-
ploit the aspects of the programming
language that are of use, while ignor-
ing the other 95 percent or so.

Express results

The Visual C Training Course from
Brunning Software is not a full course
in C programming. It is intended to
provide an introduction to using Vis-
ual C to produce the control software
for your own PC add-ons. It provides
details of the aspects of C programming
that are of use in this context, while
leaving out those that are likely to be of
little practical value. By ‘cutting to the
chase’ it is possible to get started with
your own programs relatively quickly,
since there is little time wasted on
learning aspects of C programming that
will never be needed for this type of
programming.

Although the title of the course re-
fersto ‘Visual C’, the course is actually
based on Microsoft’s Visual C# Express

Brunning Software

Experimenting |

with ||
Visual C# |

Peter Brunning

Edition. This is a cut-down version of
Visual C#, but it is perfectly adequate
for producing programs for use with
PCadd-ons. It has the advantage of be-
ing available as a free download from
the Microsoft website.

At about 30 megabytes for the basic
program, it is not essential to have
some form of broadband connection
in order to download it. However, a
full installation, which includes the
MSDN Express library, requires a few
hundred megabytes to be downloaded
and might not be a practical proposi-
tion unless some form of broadband ac-
cess is available. The basic program is
sufficient to run the example programs
featured in this course.

The Express version of Visual C#
lacks the more upmarket features of the
full program, but it is otherwise fully
operational. There are no restrictions
on saving or compiling your programs
for example.

Although the Express versions of
Microsoft’s programming languages
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were originally to be made available
for one year, this time limit has now
been removed. Being able to experi-
ment with programs and ultimately
write your own without the need to
buy an expensive programming lan-
guage is clearly a big advantage.

In the kit

The course consists of a book and
various pieces of hardware. The book
is called Experimenting with Visual C#,
is ring-bound, and has 272 pages that
are approximately 240 by 175mm. It
is nicely produced using good quality
paper and clear printing with plenty of
excellent diagrams.

The main piece of hardware is a
serial interface unit that includes a sol-
derless prototyping board (Fig.1). The
interface provides eight latching dig-
ital outputs and five analogue/digital
inputs, and is based on a PIC18F2525
microcontroller. It is a pity that the
interface does not provide a full 8-bit
digital input port, but this limitation
is to some extent mitigated by the
ability of the five inputs to operate as
analogue types.

Physically, the interface is quite
basic, but it is also quite tough and
should be capable of standing up to a
fair amount of use. A 9-pin PC serial
lead is needed to connect the interface
toaPC. A suitable lead is notincluded
as standard, but it can be supplied
as a low-cost extra, as can a mains
power unit.

There is a potential problem in us-
ing a serial port to link the interface
to the computer, and this is simply
that it is increasingly common for new
PCs to lack a serial port. The suggested
solution to the problem is to buy a
USB/serial converter. This method
should work well since the interface
is accessed via a standard Windows
route that does not involve any pro-
gramming trickery. There should be
no problem in using the interface,
provided the converter is installed
properly as a standard Windows se-
rial port.

The other items of included hard-
ware are the resistors, LEDs, and
integrated circuits needed in order to
complete the various demonstration
circuits featured in the book. There
is also a 16 x 2 LCD module that is
needed for some of the more advanced
demonstration circuits.

Finally, there is a CD-ROM that
contains the demonstration programs
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in the form of simple text files that
can be used via the Copy and Paste
method. Using these should save a
great deal of time and avoid problems
with typing errors. There are no pro-
gram files that can be loaded directly
into Visual C#.

No serial lead or power supply
unit were provided with the review
system. However, I had no difficulty
getting the test unit connected and
powered-up using a serial lead from a
PIC programmer and a suitable mains
adaptor selected from a collection of a
dozen or so of these units.

With anything of this type I would
still recommend paying the small ad-
ditional cost of the optional lead and
power supply. These should guarantee
that there will be no hassle or delays
involved in getting the system ‘up and
running’.

Ifithas powered up correctly the unit
flashes an LED and briefly displays a
message on the LCD module. It is then
a matter of trying a test program to
determine whether it is communicat-
ing correctly with the computer. The
review system operated first time and
without any problems (see Fig.2).

By the book

A system of this type is clearly of
little real value unless the documen-
tation provides a good understanding
of programming and interfacing tech-
niques. The supplied book does a good

job of things, and does not assume that
the user has any previous knowledge
of programming or electronics. It is as-
sumed that the user knows how to use
a PC. A basic knowledge of electronic
components and programming would
certainly be helpful, but neither are re-
quired in order to follow the examples
in the book and utilise the system.

The book starts with some basic
information about using Visual C#,
such as adding components to a form,
changing their properties, and running
a program. It then gives some informa-
tion about building a serial interface
for use with the provided interfacing
examples. Since the book is available
separately, it is possible to build your
own interface unit and then try out
the examples. Doing things this way
would require a fair amount of exper-
tise though, and would probably not
save a huge amount of money.

Subsequent chapters deal with
simple programs that provide an easy
introduction to using the interface
and also serve as simple checks to
ensure that it is working correctly.
The review unit was tried with several
example programs and always worked
first time. Further chapters deal with
slightly more advanced circuits and
programs. The projects include such
things as a simple electronic dice
and a more realistic version, a digital
IC tester, and a digital-to-analogue
converter.

Fig.1: the AUX200 interface includes a solderless breadboard that is used when
building and testing the projects featured in the course. The LED flashes to
indicate that the unit has powered up correctly.
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Fig.2: the simple test program has successfully written data to and read data
back from the AU200X interface unit. Visual C# Express is available as a free

download from the Microsoft website

These chapters also introduce im-
portant aspects of programming, such
as variables, loops, and functions.
The visual approach to program-
ming greatly reduces the amount of
program code that has to be written
by the programmer. However, it is
still necessary to write some simple
routines in order to make a program
do something useful. These routines
use conventional programming tech-
niques, complete with loops, vari-
ables, and so on.

Later chapters show how these con-
ventional programming techniques
can be used in practice. These chap-
ters also cover more advanced topics
such as temperature measurement,
writing data to the LCD display, us-
ing graphics, a low frequency oscil-
loscope, and Fourier analysis.

No soldering is required in order to
build the example circuits. They are
easily assembled on the interface’s
solderless breadboard, and all the com-
ponents needed are included. There
are even some pre-cut and prepared
connecting leads. Circuit diagrams and
practical layout diagrams are included
in the book, and building the circuits is
therefore quick and straightforward.

Conclusion

This course certainly provides an easy
introduction to using Visual C# with PC
add-ons, but I suppose that some might
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question the choice of any form of C for
applications of this type. However, Visual
C# is much easier to use than other mod-
ern versions of this language.

The Experimenting with Visual C#
book succeeds in stripping things down
to the basics so that real-world pro-
grams can be produced quite easily, and
without becoming an expert C program-
mer. You are not swamped with pages
of program code that does little more
than flash an LED a few times! Although
Visual C# might not be everyone’s first
choice for this type of programming,
it represents a practical way of writing
software for PC add-ons.

The Experimenting with Visual C#
book is well written and reasonably
easy to follow. The number of example
projectsisnot very large, but those that
are featured are covered in detail. For
a training course, this is much better
than having numerous examples that
are given inadequate coverage. As
the inner working of the PIC-based
interface are described in some detail,
it should be possible for users to use
the lessons learned from the course to
produce their own PC projects.

However, it would be necessary to
gain a fair amount of expertise with
PIC processors in order to do this. In
fact, the use of the PIC method of se-
rial interfacing to the PC means that
the user has to learn a certain amount
about PIC programming and hardware

System
Requirements

There is no minimum system
requirement as such, but in order
to use the course properly it is obvi-
ously necessary to have a PC thatis
up to the task of running Visual C#
Express. This is the minimum sys-
tem recommended by Microsoft:

® Windows 2000 with SP4, or a
later version of Windows such as
XP or Vista

® A processor running at 600MHz
or more (1GHz or more recom-
mended)

® 192 megabytes of RAM (256
megabytes or more recommended)

® 500 megabytes of hard drive
space (1.3 gigabytes for a full instal-
lation including the MSDN Express
library)

in order to follow the course prop-
erly. Another point to bear in mind
is that although the serial approach
to PC interfacing has its advantages,
especially when used with an ‘intel-
ligent’” PIC-based project, there are
also a few drawbacks. In particular,
potential users of this method should
bear in mind that some applications
are precluded by the relatively slow
data transfer rates.

Cost

The Visual C Training Course should
appeal to hobbyists and professionals
looking for a simple introduction to
basic PCinterfacing. I found the course
interesting and easy to use, and it can
certainly be recommended. It is com-
petitively priced, and the fact that it is
based on a free programming language
helps to keep costs to a minimum.

The cost of the Brunning Software
Visual C Training Course is £88-00
plus £8-00 for postage and insurance.
A serial lead costs an extra £3-00, and
amains adaptor is £4-00 plus an addi-
tional £2-00 for postage and insurance.
Further details are available from:

Brunning Software, 138 The Street,
Little Clacton, Clacton-on-sea, Essex,
CO16 9LS, UK.

Telephone — 01255 862308

Email — pic@brunningsoftware.co.uk

Web — http://brunningsoftware.co.uk

EPE
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Learn About Microcontrollers

Updated PIC Training Course

Our microcontroller training course has been completely updated. PICs are still
without any doubt the right place to start, but we must accept that it is time for the
PIC16F84 to gracefully fade away. The PIC16F627A is now the best place to
begin our learning process. This is a low cost PIC offering many internal facilities
but we start by using it in the very simplest way.

At the heart of our system are two real books which lie open on your desk while
you use your computer to type in the programme and control the hardware. Start
with four simple programmes. Run the simulator to see how they work. Test them
with real hardware. Follow on with a little theory.....

Our PIC training course consists of our 16F/18F PIC programmer, a 300 page
book teaching the fundamentals of PIC programming in assembly language, a
274 page book introducing the C programming language for PICs, and a suite of
programmes to run on a PC. The module is an advanced design using a 28 pin
PIC16F873A to handle the timing, programming and voltage switching require-
ments. Two ZIF sockets allow most 8, 18, 28 and 40 pin PICs to be programmed.
The plugboard is wired with a 5 volt supply. The programming is performed at 5
volts, verified with 2 volts or 3 volts applied and verified again with 5.5 volts
applied to ensure that the PIC is programmed correctly over its full operating
voltage. UK orders include a plugtop power supply.

PIC C Language

The second book Experimenting with PIC C starts
with an easy to understand explanation of how to write
simple PIC programmes in C. We start our experiments
using the PIC16F627A then we see how easy it is to
use the same C programmes with the PIC16F877 fam-
ily, the PIC16F88 and the PIC16F84.

We study how to create programme loops using C,
we experiment with the IF statement, use the 8 bit and
16 bit timers, write text, integer and floating point vari-
ables to the liquid crystal display, and use the keypad to
enter numbers.

Then its time for 25 pages of pure study, which takes
us much deeper into C than is directly useful with PICs
as we know them — we are studying for the future as
well as the present. We are not expected to understand
everything that is presented in these 25 pages, the idea
is to begin the learning curve for a deep understanding
of C.

In chapter 9 we use C to programme the PIC to pro-
duce a siren sound and in the following chapter we
create the circuit and software for a freezer thaw
warning device. Through the last four chapters we
experiment with using the PIC to measure temperature,
create a torch light with white LEDs, control the speed
of one then two motors, study how to use a PIC to
switch mains voltages, and finally experiment with
serial communication using the PIC's USART.

Some of the programmes towards the end of
Experimenting with PIC C are shown in assembler and
C to enable the process to be fully explained, and in the
torch light experiments, due to the fast switching speed,
the programmes are written only in assembler.

As you work through this book you will be pleasantly
surprised how C makes light work of calculations and
how easy it is to display the answers.

Ordering Information

The programmer module connects to the serial port
of your PC (COM1 or COM2) or through a USB to COM
adapter (COM3 or COM4). All our software referred to
in this advertisement will operate within Windows 98,
XP, NT, 2000 etc.

Telephone with Visa, Mastercard or Switch, or send
cheque/PO. All prices include VAT if applicable.

P927 PIC Training & Development Course comprising.....
Universal 16C, 16F and 18F PIC programmer module
+ Book Experimenting with PIC Microcontrollers (2007 edition)
+ Book Experimenting with PIC C (2007 edition)
+ PIC assembler and C compiler software on CD
+ PIC16F627A, PIC16F88, PIC16F870
and PIC18F2420 testPICs. . .................. £159.00
(Postage & insurance UK £10, Europe £18, Rest of world £25)

Experimenting with PIC Microcontrollers

Everyone should start programming PICs using assembly language
because this is the only way to fully understand what happens, but there
is a general misconception that PIC assembly language is difficult.
Imagine trying to teach English grammar to a child before allowing him
or her to speak yet that is how most books approach a technical subject.
Our first book introduces PIC assembly language programming by jump-
ing straight in with four easy experiments. The first is explained over ten
and a half pages assuming no starting knowledge of PICs. Then having
gained some practical experience we study the basic principles of PIC
programming, learn about the 8 bit timer, how to drive the liquid crystal
display, create a real time clock, experiment with the watchdog timer,
sleep mode, beeps and music, including a rendition of Beethoven's Fur
Elise. Then there are two projects to work through, using a PIC16F627A
as a sinewave generator and investigating using a PIC16F88 to monitor
the power taken by domestic appliances. Then we learn how to adapt the
experiments so the software runs in the PIC16F877 family, PIC16F84
and PIC18F2420. In the space of 24 experiments, two projects and 56
exercises the book works through from absolute beginner to experi-
enced engineer level, covering a comprehensive selection of the most
up to date PICs.

Web site:- www.brunningsoftware.co.uk

White LED and Motors

Our PIC training system uses a very practical approach. Towards
the end of the second book circuits need to be built on the plug-
board. The 5 volt supply which is already wired to the plugboard
has a current limit setting which ensures that even the most
severe wiring errors will not be a fire hazard and are very unlike-
ly to damage PICs or other ICs.

We use a PIC16F627A as a freezer thaw monitor, as a step
up switching regulator to drive 3 ultra bright white LEDs, and to
control the speed of a DC motor with maximum torque still avail-
able. A kit of parts can be purchased (£30) to build the circuits
using the white LEDs and the two motors. See our web site for
details.

Mail order address:

Brunning Software

138 The Street, Little Clacton, Clacton-on-sea,
Essex, CO16 9LS. Tel 01255 862308
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ast month, we described the circuit for

the SMS Controller and gave the assembly
details. This month, we tell you how to
complete the circuit checking and describe how

the unit is used.

Having carried out the power supply
checks described last month in Part 1,
the next step is to check out the serial
interface and the microcontroller.

First, disconnect the power and
insert IC1 and IC3 into their sockets.
If the microcontroller needs to be
programmed, then you should do
that next. Refer to the Microcontroller
Programming panel for more details
on this.

Next, install jumper shunts on
JP4 to JP7. These should always be in
place when the inputs (IN1 - IN4) are
not connected, otherwise the micro’s
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port pins will be ‘floating’ in an inde-
terminate logic state.

Conversely, remove all jumper
shunts from JP1-JP3 if installed earlier
and apply power. The ‘Comms Error’
LED (LED1) should illuminate, while
all other LEDs (except the ‘Power’
LED) should be off. This indicates that
the micro cannot communicate with
the phone, which of course isn’t con-
nected yet. However, it does tell us that
the micro is doing what it should.

Note: the very first time you apply
power, all red LEDs may come on for
one second and then go out, with just

the ‘Comms Error’ LED remaining on.
This sequence indicates that the micro
has automatically erased its on-board
EEPROM, ready for programming.

If you get a different result, the
problem is most likely due to one or
more pins of the micro having missed
their sockets and bent underneath the
chip.

If bent pins aren’t the problem,
then check out the oscillator circuit,
consisting of crystal X1 and the two
22pF capacitors. If you have access to
an oscilloscope, you can observe the
operation of the oscillator on pin 18.
In addition, check the voltage on the
micro’s RESET input (pin 9). This pin
should measure close to +5V during
normal operation, going low only dur-
ing power up and power down.

The final step involves a quick
checkout of the RS232 interface circuit.
Measure the voltage between pin 2 of
IC4 and ground and pin 6 of IC4 and
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ground. You should get around +9.5V
and -9.3V, respectively. These voltages
are generated by the MAX232’s inter-
nal charge pumps, in conjunction with
the four 1uF capacitors.

If your board passes all the tests,
you can now connect the data cable
between your board and phone. Note
that’s it’s a good idea to power off both
devices when connecting and discon-
necting this cable.

Suitable case

If desired, the completed module
can be housed in a ‘UB1’ size plastic
box or similar, with a slot cut in the
side of the box to accommodate the
terminal block wiring.

The mobile phone must be posi-
tioned at least 50cm from the control-
ler and associated wiring so that RF en-
ergy from its antenna doesn’t interfere
with the circuit operation. This is very
important! If this separation cannot be
attained in your application, then the
controller must be housed in a metal
case or shielded from the phone with
a large metal plate.

Alternatively, both the 5110 and
6110 models support connection of an
external antenna, which would allow
good separation and improve signal
strength in some areas.

Operational basics

System operation is quite straight-
forward — when any of the digital
inputs change state, the controller
sends a pre-programmed SMS mes-
sage to the nominated mobile number.
Conversely, when you want to turn
any of the outputs on or off, you send
a message to the controller.

The messages used in both directions
are programmed during the setup pro-
cedure. This allows the use of messages
related to the task at hand. For example,
you might want to assign the message
‘pump’ to turn on the first output and
‘nopump’ to turn it off. This means that
you don’tneed to remember which out-
put the pump is connected to or which
state (high or low) is on or off.

The controller also recognises a
number of unique messages, called ‘in-
built commands’, that can be sent from
another mobile to program the system
during setup, as well as modify system
behaviour during normal operation.
A summary of all these commands
appears in Table 2. Before we look at
how to set up the controller, let’s look
at each command in detail.
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On the 3310 model, the serial interface is accessible through a hole in the rear
of the case, underneath the battery. The data cable is terminated with a plastic
head assembly that includes a set of spring-loaded contacts as well as tabs to

retain the battery that it partly displaces.

In-built commands

ACKON - this command forces the
controller to respond to every message
thatitreceives. If areceived message is
deemed valid, the controller responds
with ‘OK’. If a message is unknown,
the response is ‘bad cmd’.

ACKOFF —the opposite of ACKON.
All further acknowledgments are
disabled.

CHARGE{number} — this command
allows you to modify the battery
charging parameters, dependent on
the model of phone in use.

Forthe 5110 and 6110, the {number}
value defines the battery level at which
the on-board charger is switched on.
Only values between 0 and 4 are valid.
A value of 4 instructs the controller
to continually charge the phone and
is therefore not recommended. The
default level is 1.

For the 3210 and 3110, a timed
charge/discharge scheme is used
instead, as battery level information
is not available to the controller. The
{number} value defines the charge
time in minutes, with the discharge
time being fixed at 8 hours. Only

values between 10 and 240 are
valid. The default charge time is 40
minutes.

COUNT - Use this command to get
the total number of messages sent and
received by the controller, as well as
the firmware version number. The
returned message is in the format
‘r=nnnnn s=nnnnn v=nn.nn’, where ‘r’
and ‘s’ are the total number of received
and sent messages, respectively.

DIS{string} —in some situations, you
may not want to be informed when a
particular input changes state but still
want to receive notification on the
remaining inputs. An example of this
might be when one sector of an alarm
system is faulty and has been isolated.
Using this command, you can disable
notification on either or both states of
any input.

For example, suppose a message of
‘SECTOR1ALARM’ is programmed to
be sent when an input goes low and
a complementary message of ‘SEC-
TOR1IDLE’ is programmed to be sent
when itreturns high. To stop receiving
these messages each time the input
toggles, you could send the commands
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Microcontroller Programming

You can purchase a ready pro-
grammed microcontroller (IC1) from
Magenta Electronics — see page 5.
Alternatively, you'll need to program
the microcontroller yourself.

A 10-way header (CON5) has
been included on the PC board for
connection to an ‘in-system’ type
programmer.

Once you have a suitable program-
mer, together with the necessary
cables and Windows software to drive
it, all you need to complete the job is
a copy of the microcontroller program
for the SMS Controller. This can be
downloaded from our web site — go
to the ‘Downloads’ section.

This contains the file ‘SMS.HEX’,
which needs to be programmed into
the micro’s program (FLASH) memory.
Just follow the instructions provided

‘DISSECTOR1ALARM’ followed by
‘DISSECTOR1IDLE’.

EN{string} — the opposite of
DIS{string}, this command reinstates
notification on the input and state
designated by {string}.

LOGIN{pass} — essentially, this
command tells the controller your cur-

with the programmer and software to
complete the task.

Fuse bits

We've specified either AT90S8515-8
or ATMega8515-16 microcontrollers for
this project. Although it has many im-
provements over its predecessor, the
ATMega8515 is a pin-for-pin replace-
ment for the AT90S8515. In fact, we’ve
tested this project with both of these
devices to ensure compatibility.

The only additional requirement
when using the ATMega8515 is to
ensure that the fuse bits are correctly
programmed. The default fuse settings
in the AT90S8515 are OK and should
not be altered.

Reproduced by arrangement with
SILICON CHIP magazine 2007.
www.siliconchip.com.au

rent mobile phone number. You don’t
actually need to enter the number, as
it’s automatically gleaned from the
incoming message. All messages are
forwarded to the mobile phone that
sent the last LOGIN command, which
remains valid until another LOGIN or
LOGOUT command is received.

If a password had been set, it
must immediately follow the LOGIN
command. An exception to this
is in programming mode (JP3 in),
where password checking is not
performed.

LOGOUT -this command disables
all outgoing messages. It’s wise to
send this command to the controller
before you switch off your phone.
If your phone’s battery goes flat,
or it’s stolen or misplaced, use a
friend’s phone to first LOGIN and
then LOGOUT. If you don’t, a mal-
functioning system could see you
rack up a phone bill of astronomical
proportions — a compelling reason
to use only a prepaid plan for the
phone connected to the controller
(see panel in Part 1)!

PASS{string} — sets a new password
of 1 to 8 characters long. Passwords
longer than 8 characters elicit a ‘bad
pass’ response. The initial password
is programmed during the setup pro-
cedure. Once set, it can be changed
at any time but only from the cur-
rently logged-in phone (see LOGIN
command).

STAT — returns the current state of
the digital input and open-collector
output ports. The displayed format is
XXXX YYYYYYYY’, where ‘X’ and
‘Y’ are ‘H’ for logic high or ‘L’ for logic

Table 2:: Command Summary,

Command Function

ACKON Enable acknowledge messages

ACKOFF Disable acknowledge messages

CHARGE{number} Modify battery charge level (5110 & 6110) or charge time (3210 & 3310)
COUNT Get SMS sent & received counters & firmware version number
DIS{string} Disable state change messages on input defined by {string}
EN({string} Enable state change messages on input defined by {string}
LOGIN Enable message transmissions to your current mobile number
LOGOUT Disable further message transmissions to your mobile
PASS{string} Set new password to {string} (8 characters max.)

STAT Get snapshot of digital inputs & open-collector outputs

The following commands are valid only in programming mode (JP3 in):
IN{n}{L}{message} Define the message the controller sends when input {n} goes low
IN{n{H}message} Define the message the controller sends when input {n} goes high
OUT{n}{L}{message} Define the message you send to drive output {n} low
OUT{n}{H}message} Define the message you send to drive output {n} high
OUT{n}{P}¥message} Define the message you send to pulse output {n} low

Here’s a summary of the commands recognised by the controller. The curly braces are used here for clarity and should
not be included in your messages. Note: do not use spaces after command words.
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A complete lineup of the supported models, from left to right: 5110, 6110, 3210 and 3310.

low. The input port is displayed first,
followed by the output port, with the
most-significant bits (IN4 and OUTS8)
displayed first.

For the output port, an ‘H’ (high)
indicates the driver is switched off,
whereas an ‘L’ (low) indicates it is on.
Note that external circuits may invert
this logic.

Aresponse from the STAT command
looks like this: ‘HHLH HLHHHHHH".
In this case, IN2 is low and IN1, IN3
and IN4 are high. On the output side,
OUT?7 in on (low) and all other drivers
are off (high).

The following commands operate
only in programming mode (JP3 in):

IN{n}{L}{message} — defines the
message that will be sent by the con-
troller when input {n} goes low. For
example, suppose you’ve connected
a switch to the first input (IN1), as
shown in Fig.7(b) — last month.
When the switch is closed, the input
changes state from a logic high (+5V)
toalogic low (0V). Toreceive the mes-
sage ‘SWITCH CLOSED’, the required
command would be IN1ILSWITCH
CLOSED.

Of course, you can use any message
you like, as long as it’s no more than
16 characters long.

IN{n{HHmessage} — defines the
message that will be sent by the con-
troller when input {n} goes high. Us-
ing the previous example, to receive
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the message ‘SWITCH OPEN’ when
the first input (IN1) changes from a
logic low to a logic high, the required
command would be: INITHSWITCH
OPEN.

OUT{n}{L{message} — defines the
message that you send to the controller
to drive output {n} low. For example,
suppose you’'ve connected a relay
to OUT1, as shown in Fig.6(a) — last
month. A low on this output grounds
one end of the relay coil, switching
it on. Assuming you want to use the
message ‘RELAY ON’, the required
command would be OUT1LRELAY
ON.

OUT{n}{H}{message} — defines the
message that you send to the control-
ler to drive output {n} high. From the
previous example, to switch the relay
off with the message ‘RELAY OFF’, the
required command would be OUT-
1HRELAY OFF.

OUT{n}{P}{message} — defines the
message that you send to the con-
troller to pulse output {n}. When
the controller receives this message,
the specified output will be driven
low for one second, after which it
returns high. Again from the previous
examples, to pulse a relay on OUT1
using the message ‘PULSE RELAY’,
the required command would be
OUT1PPULSE RELAY. It’s important
to note that when any output is de-
fined as a ‘pulsed’ output, you cannot

also define it with the OUT{n}{L} or
OUT{n}{H} commands.

Message syntax

Messages used in the ‘IN” and ‘OUT’
commands can be composed from any
characters in the available repertoire
but the total length must be limited
to 16 characters. Longer messages are
automatically truncated. Spaces can be
used in the body of messages but not
adjacent to the command or password
strings (ie, DO NOT use spaces after
command words).

In addition, all user-defined mes-
sages, including the password, are
case sensitive. This is a trap for the
unwary; ‘PUMP ON’ and ‘pump on’
are not the same message! Inbuilt
commands, on the other hand, are not
case sensitive.

Finally, your messages must not
start with the in-built command words
ACKON, ACKOFF, CHARGE, COUNT,
DIS, EN, LOGIN, LOGOUT, PASS or
STAT.

Example setup

Let’slook at a fictitious system setup
to see how it all works. The specifica-
tions for this system are as follows:
® All commands to the controller
must be acknowledged.
® The system is to be password pro-
tected. The initial password will be
‘REDDWAREF”.
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Inclicetiors

Five LEDs are provided to indi-
cate system status; four red (LED1
— LED4) and one green (LED5). The
red LEDs indicate error conditions,
so during normal operation none of
them should be on.

LED1 — Comms Error: when illumi-
nated, this LED indicates a controller
to phone communications problem.
Normally, it comes on for 6 seconds
after power on and then goes out. If
it doesn’t go out, check for problems
with the controller to phone cable con-
nection. In addition, check that phone
security (PIN) has been disabled and
that the phone comes up ready for
use at power on.

LED2 — No Service: indicates that
the phone is not registered within
the mobile network (check signal
strength) or that an outgoing mes-
sage has been disallowed. The latter
is typically due to an empty pre-paid
account.

Note that although your service pro-
vider will block outgoing messages
when an account expires, most still
allow inbound messages for a certain
length of time.

LED3 - Send Error: when illuminat-
ed, the controller has failed to send
one or more messages. This can be
caused by a variety of problems,
including mobile network overload,
momentary signal dropout, an empty
pre-paid account, phone malfunction
or an intermittent controller to phone
connection.

LED4 - Delete Error: indicates that
the controller cannot delete a mes-
sage from SIM memory. Cycle the
phone power to correct this problem.
If the error persists, then there may
be a problem with the SIM card or
phone.

LEDS5 — In Use: this LED comes on
when you login to the system and
goes out when you logout.

® A relay is connected to OUT1, as
shown in Fig.6(a) — last month. The
relay controls a pump motor.

® The relay is to be switched on by
sending ‘PUMP ON’ to the control-
ler.

® The relay is to be switched off by
sending ‘PUMP OFF’ to the control-
ler.

® A switch is connected to IN1, as
shown in Fig.7(b) — last month. The
switch detects water level in a tank.
® When the switch closes, we want
to receive the message ‘TANK OVER-
FLOW’.

® When the switch opens, we want
to receive the message ‘LEVEL NOR-
MAL.

We start in programming mode by
installing a jumper on JP3 and power-
ing up. After the ‘Comms Error’ LED
goes out (about 6 seconds), we can
send our programming commands
from a second mobile phone, as
follows:

LOGIN (the green LED illuminates)
ACKON
PASSREDDWARF
OUT1LPUMP ON
OUT1HPUMP OFF
IN1LTANK OVERFLOW
IN1THLEVEL NORMAL
This completes the programming, so
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JP3 must now be removed, returning
the system to operating mode. We can
now control the pump by ‘SMSing’ the
following messages to the controller:
PUMP ON (switch the pump on)
PUMP OFF (switch the pump off)

If our imaginary tank overflows
and the switch closes, we’ll receive
the message:

TANK OVERFLOW

When the level subsides and the
switch opens, we will receive the
message:

LEVEL NORMAL

Now suppose we don’t want to re-
ceive the ‘LEVEL NORMAL’ message
again. Instead, we only want to be
informed when there is an overflow.
We can disable the ‘LEVEL NORMAL’
notification by sending:

DISLEVEL NORMAL

To later reinstate notification, we’d
send:

ENLEVEL NORMAL

To change the password to ‘STAR-
GATE’ and disable acknowledgments,
we could send:

PASSSTARGATE
ACKOFF

To log out of the system and prevent
further messages being sent by the
controller:

LOGOUT (the green LED goes out)

Finally, note that all future logins
will require the current password, as
follows:

LOGINSTARGATE

Each command is sent as a separate
message. After the ACKON command,
the controller will acknowledge all sub-
sequent commands; you should wait
until you receive these before sending
the next command. Although you don’t
need acknowledgments turned on,
it’s the only way to be certain that the
controller has received and processed
your commands. This is much more
important during normal operation,
when you're far from the controller and
can’t see what’s happening.

The password and all user-pro-
grammed messages are stored in the
micro’s EEPROM, so you only need
to program the system once. The
same goes for the output port state. If
a power failure occurs, the last state
will be automatically reinstated when
power is restored.

You can reprogram the system at
any time simply by repeating the steps
outlined above. When you redefine a
message for any input or output, the
old message is automatically over-
written.

If you'd like to start from scratch,
then all of the previously programmed
messages can be deleted in one opera-
tion by erasing the microcontroller’s
EEPROM. This is achieved by power-
ing off and installing a jumper on JP1.
When you power up again, all fourred
LEDs come on to indicate that erasure
is complete.

Note that this operation also wipes
the password and all other param-
eters, including the ‘SMS sent’ and
‘SMS received’ counters.

Finally, you can erase just the pass-
word by powering off and installing a
jumper on JP2. At the next power on,
the password will be erased. Be sure to
remove JP2 when done, otherwise the
PASS command will have no effect!

Security

While it’s not strictly necessary to
program a password during setup and
testing, we recommend that you do so
before ‘going live’. A password is an ef-
fective way of preventing someone else
taking control of the module without
your knowledge.

Once you’ve successfully logged in,
the SMS controller will only accept
messages from your mobile phone
number. Messages from all other
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BATTERY PACK

3210 MEMH 2 4V 1250man
WSt 33

The 3210 interface is also accessible under the rear cover but unlike the 3310,
there’s no need to remove the battery. Once in place, the connector and cable
extend at right angles from the rear of the phone, which may make mounting

awkward in some cases.

Regular Clinic

surgery

lan Bell

ECENTLY there has been some

discussion on the EPE Chat Zone
(via www.epemag.co.uk) about the
measurement of current by amplifying
the voltage drop across a small resistor.
CZ User Chuckieboy started the discus-
sion by posting a question about the lack
of stability of the reading obtained from
such a circuit. Here are some extracts
from his post:

I measure the voltage drop across a
0.1Q resistor and use an op amp to boost
the voltage. The voltage coming out of
the op amp seems smooth enough, but
my reading is up and down. I feed the
op amp with 2 x 1kQ resistors which
go either side of the 0.1Q resistor. The
voltage comes out 0V to 5V with 0V to
400mV across the resistor. I've done
some Google searching but got confused
as there seem to be so many ways of
doing it.

At the time of writing, there is insuf-
ficient information on the details of
Chuckieboy’s circuit and the nature of
the instability to provide a specific di-
agnosis, but we can look at some of the
ways of approaching this problem and
hopefully reduce the confusion.
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Active Current Measurement

Key application

A key application of resistive current
sensing is the measurement of the supply
current being used by a circuit. This may
typically be used for power monitoring
consumption and providing smart battery
management, or to detect fault or misuse
conditions causing excessive current, and
hence provide a safe shutdown.

The approach is fundamentally very
simple — a sensing resistor is inserted
in the supply or ground line between
the power supply and the circuit. The
sense voltage (Vg) dropped across the
sensing resistor (Rg) is used to measure
the supply current, I:

I=Vg/Rg

Despite this basic simplicity, there
are some potential difficulties with the
design of the measurement of supply
current measurement circuits, and the
possibility of detrimental side effects on
the system for which the supply current
is being measured.

In consideration

A number of factors may need to
be considered when designing supply
current measurement circuits. These

numbers are simply ignored. An ex-
ception to this is the LOGIN command
itself, which can be issued from any
mobile number at any time, regardless
of whether you're already logged in or
not. This allows you to regain control
of the system using a second phone
should your current phone be lost or
stolen. EPE

Credits

Thanks go to the gnokii team, who
kindly published details of their work
with the Nokia serial bus protocols.
You'll find their web site at: www.
gnokii.org.

include heating and power dissipa-
tion in the sense resistor, the effect
of ground voltage offset or supply
voltage drop on the measured circuit,
accuracy of the current measurement
required, voltage output of power
supply (high voltage circuits may
need different approaches) and the
physical nature of the ground/chassis
in the system.

The value of Rg is typically a fraction
ofan ohm, possibly only a few milliohms
for systems consuming several amps. Vg
typically has a value of tens of millivolts.
The sense resistor dissipates power, P:

P = I’Rg

Making Rg smaller reduces dissipa-
tion, but also makes measuring the
consequently smaller Vg less accurate.
On the other hand, smaller dissipation
will reduce self-heating in Rg which may
help accuracy.

If the value of Rg is temperature de-
pendent (which it usually will be), the
value of Rg will be different for high and
low supply currents and the reading will
not be so accurate unless this is taken
into account. Rg does not have to be a
resistor; it could be a piece of wire or a
PCB track (trace).
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Fig.1: high-side supply current measurement

Fig.2: low-side supply current measurement
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Fig.3: high-side current measurement using a differential

amplifier

If the current being sensed has a large
high-frequency component, the sense
resistor must have low inductance. For
example, this would be the case with a
fast digital circuit which switched a large
number of outputs (such as a bus) simul-
taneously at speed. Wirewound resistors
have the highest inductance and low-in-
ductance metal-film resistors are probably
the best choice in many cases.

Implementation approaches

As Chuckieboy indicates, there are a
variety of different approaches to circuit
implementation. These have different
advantages and disadvantages and are
suited to different situations. We can
build measurement circuits using op
amps, but there are also special ICs avail-
able for supply current measurement.

One of the key decisions when design-
ing a supply monitor is whether to use
high-side or low-side current monitoring.
High-side monitoring uses a sense resis-
tor in the supply line, whereas low-side
monitoring places it in the ground line.
The basic configurations of these two
types of supply measurement circuits are
shown in Fig.1 and Fig.2.

In general, low-side circuits are easier
to design. The sensing circuit sees Vg as
a small positive voltage relative to the
PSU’s ground. This can be easily ampli-
fied ready for display on a meter or input
to amicrocontroller’s analogue-to-digital
converter (ADC).

However, there is serious problem
with low-side monitoring in that the
circuit being measured will not have a
true ground voltage. Any signal passed
between this circuit and other circuitry
connected to ground will be subject to
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amplifier

an offset voltage equal to Vg. This will
usually be intolerable in any system
processing precision analogue signals.

In situations, such as automotive sys-
tems where components are grounded by
their mechanical connection to the chas-
sis, use of low side monitoring may be
impossible. For these reasons high-side
monitoring is often preferred.

A differential amplifier using an op
amp may be used for both high-side and
low-side measurement. Typical circuits
are shown in Fig.3 and Fig.4.

CMRR Problem

One problem with the differential
amplifier circuit used in Figs. 3 and 4
is that its common mode rejection ratio
(CMRR) is very poor or, more specifically,
is highly dependent on the accuracy of
the resistors used. The differential am-
plifier’s output should depend only on
the voltage drop across the sense resis-
tor, but the voltage at the sense resistor
appears as a common mode input to the
amplifier. If the CMMR is poor, this volt-
age will influence the amplifier’s output,
distorting the current measurement.

Use of ordinary 5% or 10% resistors in
the differential amplifier circuit will lead
to very poor common mode rejection. You
need 0.01% resistor accuracy to get just
86dB of CMRR with a prefect op amp!

In an experimental situation you could
adjust the resistor values to maximise the
CMRR, but you would have to take care that
values did not drift. A better solution is to
use a differential amplifier IC with built-in
accurate resistors, such as the MAX4198
and MAX4199 from Maxim. See Fig.5.

These ICs are described as micropo-
wer, single-supply, rail-to-rail, precision

Fig.4: low-side current measurement using a differential

differential amplifiers. The MAX4198 is
factory trimmed to a fixed gain of +1V/V,
and the MAX4199 is trimmed to a fixed
gain of +10V/V. These gains are set with
an error of 0.01%.

With these devices the standard differ-
ential amplifier configurations provide
common-mode rejection of 90dB for the
MAX4198 and 110dB for the MAX4199.
For further information consult Maxim’s
datasheeet at http://datasheets.maxim-
ic.com/en/ds/MAX4198-MAX4199.pdf.

CM input range

One important thing you have to
watch for when designing supply current
monitoring circuits using op amps, is the
common mode input range of the op amp.
Forexample, consider Fig.3. The high side
sense resistor has one terminal connected
to the power supply rail, and by virtue of
the small voltage drop essential to prevent
this resistor interfering with the measure-
ment, the other side of Rg will be at almost
the same voltage. This means that the op
amp’s common mode input voltage is
about equal to the supply voltage.

Not all op amps work happily under
such conditions, so this is something you
must check when selecting an op amp for
this task. The manufacture’s datasheet will
detail the acceptable common mode input
range. Special high side current monitoring
ICs are, of course, designed to cope with
large common mode input voltages.

One of the op amps Chuckieboy
mentioned trying was the LM324. Un-
fortunately, the common mode input
range specified on the LM324’s datasheet
(from National Semiconductor, avail-
able on line at www.national.com) only
goes to 1.5V below the positive supply.
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o AN A

includes devices such as MAX4071,
MAX4172, MAX 4173 and MAX4372.
Fig.7 shows an example of a circuit us-
ing one of the specialist current meas-

Y
MAXIM out
MAX4198 °J IN-
MAX4199 out

Vs O IN+ W

urement ICs, the MAX4070, which is a
bidirectional, high-side, current-sense
amplifier with reference. Maxim expects
this device to be used for monitoring
battery charge and discharge currents in
notebooks, cellphones, and other port-
able equipment.

SFDN
VCC
E) ouT
FB

Vour = (Vg = Va)

Vour =10(Vg —V,) T
(MAX4198)

(MAX4199)

Fig.5: differential amplifier configuration and chip pinout
for the MAX4198 and MAX4199 (from Maxim’s datasheet)
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Fig.6: in this confirguration the op amp must have an
input voltage range that extends below its negative

supply voltage

A high-side monitor would exceed that
requirement and therefore the LM324 is
very unlikely to function correctly (al-
though no damage should occur).

Healsomentioned the LT1491 from Lin-
ear Technology (www.linear.com), which is
amuch better choice as it is a micropower
rail-to-rail input and output op amp. This
op amp is able to cope with common mode
signals equal to its supply voltage.

The situation with common mode input
range becomes even more difficult if the

datasheet)

op amp’s supply pins are the ‘wrong’ side
of the sense resistor. This is illustrated in
Fig.6 in which the op amp’s common-
mode input range must extend below
zero by Vg. This capability is rarer than
rail-to-rail common mode range, but is a
further advantage of the MAX4198 which
has an input voltage range which extends
100mV beyond the supply rails.

Special high-side current measure-
ment ICs are also available, for example
the range of devices from Maxim, which

Fig.7: bidirectional current sensing to monitor battery
charge and discharge using the MAX4070 (Maxim

The output voltage of the circuit in Fig.7
is greater than the reference voltage (2.5V)
if the battery is charging and less than
the reference if the battery is discharging.
The difference between the output and
reference is proportional to the current
flowing in the sense resistor Rg (charge
or discharge) and may be connected to an
ADC input of a microcontroller or similar
device. For further information consult
the datasheet at http://datasheets.maxim-
ic.com/en/ds/MAX4069-MAX4072.pdf.
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Wind Speed Monitor — How Discretely Bloweth the Wind?

NSPIRED by John Becker’s ingenious
original design for measuring wind
speed using ultrasonic transducers (EPE
Jan ’03), but lacking his PIC programming
skills, the author wondered if a similar

If C is the remaining count, then:
C=fx(tj —t,) (Cis positive as t; >t,)
Substituting for t; and t, from (1) and (2)

gives:
method could be used but without a PIC.
The design described here works quite d d
well, although it does have some signifi- C=fx( +t - -t)
cant performance shortcomings compared Vs~ Vw Vst Vu

to John’s elegant PIC-based version and it
uses many more ICs.

Fundamentals
The equations associated with the dis-
crete version are as follows, where:

d = the distance between two pairs of
ultrasonic receivers and transmitters, A and B

v,, = velocity of wind, blowing from B
towards A

v, = velocity of sound in air

t, = response time of receivers (assumed
to be the same for both)

The total apparent time for a pulse to
travel from A to B against the wind is:

(D

The total apparent time for the pulse to
travel from B to A with the wind is:

(@)

An up/down counter, driven by a clock
frequency of f Hz, is enabled to count up
during t; and down during t,:

ty =d/(vg—vy) + t;

th=d/(vg+ vy) + 1,

count up =fxy
count down =fxt,
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- fX( d(vs +Vw)_d(vs_vw) )
(Vi + Vw) (vs - Vw)

2xdxv
= X (——ee—
( (Vsz_vwz))

But v,? is much greater than v,,2
so C is approx equal to f x 2d x v, /v (3)

As f, d and v, are constant, the number
held in the counter will be directly propor-
tional to the wind speed.

Calc-Free

To remove the need for any calculations,
make:

fx2dvZ=1 (4)
then C = v,,

Hence the number remaining in the
counter will be the actual wind speed in
whatever units have been chosen for d, f
and v,. In practice, any convenient clock
frequency can be chosen, say 500kHz, and
d is then calculated.

Practical Example
For the display in MPH:

v, = 741 miles/hour

f = 500kHz = 500 x 103
count = f x 60 x 60 cycles
per hour = 1.8 x 10°

d =v22f from (4)
=741%/(2 x 1.8 x 10) miles
=1.53 x 10 miles
=1.53 x 10 x 3 x 1760 feet
=0.81 feet
= 9.68 inches (246mm)

The Circuit

The sequence of operation is controlled
by the outputs of a decimal divider, IC7,
driven by a 10Hz clock, IC14d (Fig.4).
During the period of count O to 1, OR gate
IC6D closes analogue switch IC2a and con-
nects the first receiver, RX1 and TRI,
through IC1a and IC1b (Fig.2), to the reset
of one half of D-type flip-flop, IC3 (Fig.3).
Resistor R4 and capacitor C3, on pin 5 of
1C6b (Fig.2) ensure that its output remains
high during the IC’s transition from 0 to 1.

At the same time, referring to Fig.1,
transmitter TX1 is selected by switch IC2¢c
and the synchronous up/down counter
formed by IC10 and IC11 (Fig.5) is set to
count up. At the start of count 1 from IC7
(Fig.4) in Fig.1, pin 3 of IC6a triggers a
1ms monostable, IC4, which enables the
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Fig.4. Sequence controller
Fig.3. Dual D-type flip-flop stage . . . . .
9 ype Hip-fiop stag 40kHz oscillator IC5 which drives TX1, sending a pulse to receiver
RX1 (Fig.2). Count 1 also clocks one half of flip-flop IC3 (Fig.3),
(IC11 PIN 5) TRI1 in Fig.2 goes.high and starts the up/down counter (Fig.5) via
“ IC6c¢ and IC14a (Fig.3).
16 | R7 10 Ra3 While the pulse is travelling against the wind from TX1 to RX1,
16 o, TE 13 AA 2600 T the counter is counting up. The counter is driven by a stable clock
12 +VE | |4 12 JERTN S provided by the I0MHz oscillator module, IC8 (Fig.6). IC9 divides
st P DAAET X12) its output by 20 to give 500kHz. As IC8 and IC9 use a 5V stabilised
e P3 I((ﬂ()) S ® 1c12 % 26) ¢ T supply (IC16), and the rest of the circuit employs 12V, an LF351 op
UK T ] oy £1 ?1) BAART o amp, IC15, is used to restore the logic level to 12V. As the slew rate
FIG3ICt4a S Hermmy B VVV © @uLgi of the LF351 is inadequate for 500kHz, IC14b squares up the out-
PIN 3 6 7 15 18(12) f LED .. . .
o™ — A j‘\/V\ITm DISPLAY put for the counter. (This is a bit unconventional, but the author had
P4 o L € o VYW a spares box of op amps!)
[ 5 K2 When the pulse arrives at RX1 (Fig.2), it is amplified by TR1 and
5] 131 " | demodulated by germanium diodes D1 and D2. The receiver has a finite
@ - response time and as the demodulated pulse rises, it triggers ICla and
FIG 4 1C14¢ PIN 10 is inverted by IC1b, which resets flip-flop IC3 (Fig.3). (The response
time is added to the true transit time of the pulse and would appear to

Fig.5. Up/Down counter and display driver
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cause an error. However, as shown previously, the response times of the
two receivers cancel out, provided they are both the same.)
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Fig.6. The 500kHz clock and restore logic level section

In Fig.3, as flip-flop IC3 resets, its QA
output goes low and the counter is stopped,
via IC6¢c and IC14a. There is then a short
delay until count 4. During the period of
counts 4 and 5, the output of IC6d goes
high and the other receiver, RX2, is select-
ed through the switch IC2b, and the second
transmitter, TX2, through IC2d.

The counter (Fig.5) was previously set to
count down by IC6b (Fig.2) at the end of
count 1. At the start of count 5, IC6a (Fig.1)
triggers IC4, enabling IC5 which drives
TX2. The counter then counts down until the
pulse is received by RX2, which resets the

flip-flop and stops the counter. The outputs
of the counters are sent to the two 7-segment
LED display drivers IC12 and IC13 (Fig.5).
At count 7 the drivers send the stored
number to the LED displays (Fig.5), which
show the wind speed. Only two displays
are needed as the remaining count is
unlikely to exceed 99 (MPH!). At count 9,
the counter is reset and the cycle repeats.

Setting Up

Referring to Fig.1, adjust preset poten-
tiometer VRS to give a frequency of
40kHz from IC5 and maximum output

from the receivers at the collectors of
TR1 and TR2 (Fig.2). Set the pulse
length from IC4 (Fig.l1) to about Ims
with VR4. The sequence controller 1C7
(Fig.4) is set by VR3 to run at 10Hz. The
display should read zero with no wind. If
it does not, adjust VR1 together with VR2
so that each receiver has the same
response time.
Stephen Stopford,
London
(John Becker reckons that programming
PICs is easier than what Stephen must
have gone through to achieve his design!)

PLEASE ENSURE YOU TELEPHONE TO CHECK AVAILABILITY OF
EQUIPMENT BEFORE ORDERING OR CALLING.

SPECIAL OFFERS

OSCILLOSCOPES

TEKTRONIX 2247A 4 Channel 100MHz

Counter/Timer/ Voltmeter ... ... £275
TEKTRONIX 2335 Dual Trace WOOMHZ De\ay Sweep .. .£125
TEKTRONIX 485 Dual Trace 350MHz Delay Sweep ... .£300
IWATSU $§5711 4 Channel 100MHz Delay Sweep ... .£150

PHILIPS 3065 2+1 Channel 100MHz Dual TB/Delay — Autoset £200
PHILIPS 3055 2+1 Channel 60MHz Dual TB/Delay — Autoset £150
PHILIPS PM3217 Dual Trace 50MHz Delay Sweep .. ... £125
KIKUSUI COS6100 5 Trace 100MHz Delay ...........£150

TEKTRONIX 475A Dual Trace 250MHz Delay Sweep £175
TEKTRONIX 475 Dual Trace 200MHz Delay Sweep ... .£150
TEKTRONIX 465B Dual Trace 100MHz Delay Sweep .. .£125

TEKTRONIX 465 Dual Trace 100MHz Delay Sweep . ... .£95
PHILIPS PM3209 Dual Trace 40MHz Delay ...........£1
PHILIPS PM3215 Dual Trace 50MHz ... .
KENWOOD CS4035 Dual Trace 40MHz
PANASONIC VP5564A Dual Trace 40MHz
HITACHI V525 Dual Trace 50MHz Cusors
HITACHI V523 Dual Trace 50MHz Delay .
HITACHI V425 Dual Trace 40MHz Cursors .
HITACHI V422 Dual Trace 40MHz
HITACHI V223 Dual Trace 20MHz Delay .
HITACHI V222 Dual Trace 20MHz
HITACHI V212 Dual Trace 20MHz
FARNELL DTV12-14 Dual Trace 12MHz .

STORAGE
PHILIPS PM3320 Dual Trace 200MHz 250Ms/S ....... £300
LECROY 9400 Dual Trace 125MHz . £325
TEKTRONIX 468 Dual Trace 100MHZ De\ay Sweep D\gnal
Storage
VELLEMAN HPSS 1MH2 5N|Hz Samphng Handhe\d Unused £60

ANALYSERS

ADVANTEST R3265A 100Hz-8GHz .
TEKTRONIX 492P 50kHz-21GHz
HP8560A 50Hz-2.9GHz Built In Tra

HP 182T with 8557A 10kHz-350MHz

HP 140T with 8555A 10MHz-18GHz ......
ADVANTEST TR4131 10kHz-35GHz ......
WAYNE KERR SSA1000A 150kHz-1GHz .......
MARCONI 2382 200Hz-400MHz High Resolution ...
MARCONI 2370 30Hz-110MHz ... .
HP 8754A Network Analyser 4- 1300MHz e
MARCONI 6500A Amplitude Analyser with head ..
HP 334A Distortion Analyser 5Hz-600kHz ..

HP 8350B Sweeper with 835928 10MHz-20GHz ...... £1500
HP 8350A Sweeper with 83592A 10MHz-20GHz .......£1250
HP 8350B Main Frame Only ..... o
HP 83525B RF Plug-in for 6350 0.01-84GHz .
HP 83590A RF Plug-in for 8350 2-20GHz ..
HP 8660C Sig Gen 1.3GHz ... ..
HP 8660C Sig Gen 2.6GHz
HP 86603A RF Plug-in for 8660C 1-2600MHz
HP86631B Axillary Section for 8660C .....
HP86632B Modulation Section for 8660C .........
MARCONI 2017 0.01-124MHz Low Phase Noise .
MARCONI 2019 Synthesised AM/FM 80kHz-1040MHz .
FLUKE 6060B AM/FM Syn Sig Gen 10kHz-1050MMHz .
LEADER LSG221B Sig Gen 25-950MHz .
HP 8656B Synthesised 0.1-990MHz ...
HP 8656A Synthesised 0.1-990MHz ..
HP 8640A AM/FM 500kHz-512MHz ....... .
HP 8620C Sweep Osc with 86290B 2-18.6GHz ..
HP8620C Sweep Osc with 862228 0.01-2.4GHz . £400
HP8620C/B/A with any of the following plug-ins ... . £150-£200

HP 86220A Plug in 10-1300MHz

HP 86230B Plug in 1.5-4GHz

HP 86235A Plug in 1.7-4.3GHz

HP 86240A Plug in 2-8.5GHz

HP 86240C Plug in 3-6-8.6GHz

HP 86245A Plug in 5.9-12.4GHz

HP86250B Plug in 8-12.4GHz

HP 86250D Plug in 8-12.4GHz

HP 86260A Plug in 12.4-18GHz

£300-£400
£500

£500
5305
8300

HP 8560A 50Hz-2.9GHz .. MARCONITF2015 AM/FM 10-520MHz ................ £95

HP 8569A 10MHz-22GHz MARCONITF2016 AM/FM 10kHz-120MHz ............. £95

HP 8565A 10MHz-22GHz .. . PHILIPS PM5328 100kHz-180MHz with

HP 853A with 8559A 100kHz- ZWGHZ . 200MHz Freq Counter [EEE ....................... £225

HP 182T with 8559A 100kHz-21GHz ... PANASONIC VP8117A AM/FM 100kHz-110MHz

HP182T with 85568 100kHz-1500MHz . FM 0-100kHz Digital Display etc. Unused . £225
17A King Street, Mortimer, Near Reading RG7 3RS _W'S A

Telephone: (0118) 933 1111. Fax: (0118) 933 2375
www.stewart-of-reading.co.uk
Open 9am-5.00pm Monday to Friday (other times by arrangement)

HP 8165A Programmable Signal Source HP 5316A Universal Counter 0-100MHz HPIB ...... .. 295
1MHz-50MHz (Pulse/ Function) . £325 THANDAR TF810 Frequency Counter 5Hz-200MHz Baitery £60
HP 3325A Synthesised Function Gen 21MHz £350 THANDAR TF200 Frequency Meter 10Hz-200MHz 8 digit ... .£40
HP 3312A Function Gen 0.1Hz-13MHz AM/FM BLACK STAR Meteor 100 Counter 5Hz-100MHz . £5
Sleep/Tri/Burst etc. ... . £200 BLACK STAR 1325 Counter Timer 1300MHz .

WAVETEK 21 Stabilised Function Gen 1Mz £225 BECKMAN UC10A Universal Counter 120MHz

WAVETEK 23 Synthesised Function Gen 12MHz ..... .£275 LEADER LDC9043 Digital Counter 100MHz

EXACT 529 AM/FM Function Gen 20MHz ... £150
ANALOGUE 2030 Synthesised Multi Function Waveform 2250
THANDER TG503 Pulse/Function Gen 5MHz ......
THANDER TG502 Sweep/Function Gen 5MHz ... 9195
KRON-HITE 5200A Sweep Func Gen 0.00003Hz-3MHz 2150
HP 3310B Info as 3310A + efc.
HP 3310A Func Gen 0.005Hz-5MHz Sine/Sq/Tr n/Ramp/Pu\se EBO
PHILIPS PM5132 Function Gen 0.1Hz-2MHz .

PHILIPS PM5131 Function Gen 0.1Hz-2MHz .
FEEDBACK FG601 Func Gen 0.001Hz-TMHz .

DIGI

SOLARTRON 7150 6% digit True RMS IEEE. . .

ETERS erc

.. 875

SOLARTRON 7150Plus As Above + Temp Measurement. . . £100
DATRON 1085 5!% digit Autocal AC/DC Resistance IEEE . . .. £95
FLUKE 77 3% digit Handheld . . . .£35
FLUKE 77 Series 2 3/ digit Handhe\d .45

FLUKE 8060A 4% digit True RMS Handheld . .

HP 8112A Pulse Gen 50MHz .......... BECKMAN HD110 3% digit Handheld in Carry . £30
HP 8111A Pulse Generator 20MHz TTI 1905A 5% digit Bench. . ... . . £60
LYONS PG73N Pulse Gen 20MHz ... . SOLARTRON 7045 4% digit Bench .......... L£30
LEADER LAG120B Sine/Sq Audio Generator 10Hz-1MHz .. £60 AVO DA116 3% digit with Batteries & Leads £20
FARNELL LFM4 Sine/Sq Osc. 10Hz-1MHz Low Distortion, AVO 8 MK6 in Ever Ready Case with Leads etc. LE75
TTL Output, Amplitutde Meter ..... . £60 AVO 8 MK5 with Leads efc . . ... . .. . £50
GOULD J3B Sine/Sq Osc 10Hz- 100kHz Low Distortion . £50-675 RACAL 9301A True RMS RF Millvoltmeter ... . £125
FARNELL LF1 Sine/Sq Oscillator 10Hz-1MHz .............. £50 RACAL 9300 True RMS Millivoltmeter 5Hz-20MHz

MARCONI SANDERS 6055C Signal Source 850-2000MHz ~.£125 usable o 60MHz . ..., v 230
MARCONI SANDERS 60558 Signal Source 850-2150MHz .£125 RACAL 93008 as 9300. . ..245

MARCONI SANDERS 60568 Signal Source 2-4GHz .......£125

GOODWILL GVT427 Dual Chan AC Milivolimeter 10mVin

MARCONI SANDERS 60578 Signal Source 4.5-8.5GHz ... .£125 12 ranges 10Hz-1MHz Unused. ......... ..£75
MARCONI SANDERS 6059A Signal Source 12-18GHz ... £125 KENWOOD VT176 Dual Chan Millivoltmeter . 240
MARCONI SANDERS 6070A Signal Source 400-1200MHz .£125
FLUKE 6011A Synthesised 11MHz ... £125

PHILIPS 5514V Colour Bar Generator Video
BLACK STAR ORION Colour Bar Gen ... .
BLACK STAR ORION Later Version Metal Case ...........

FREQUENCY COUNTERS/TIMERS

EIP 371 Source Locking Microwave Counter 10Hz-18GHz .
EIP 331 Autohet Microwave Counter 825MHz-18GHz ..

HP 5386A Counter 10Hz-3GHz
FEEDBACK SC230 Counter 1.3GHz ...
RACAL 9916 Counter 10Hz-520MHz ...
RACAL 9906 Universal Counter 200MHz ..
RACAL 9904 Counter Timer 50MHz
RACAL 1991 Counter/Timer 160MHz 9 digit
MARCONI 2431A Frequency Meter 200MHz
MARCONI 2437 Counter/Timer 100MHz ..
HP 5340A Automet Microwave Counter 10tz-18G

TAKASAGO GMO35-3 0-35V 0-34 2 Meters

£75 FARNELL XA35.2T 0-35V 0-2A Twice Digital. .£95
FARNELL LT30-2 0-30V 0-2A Twice. . . -£110
FARNELL B30/20 30V 20A Variable No Meters. - L£110
FARNELL B30/10 30V 10A Variable No Meters. .£55
FARNELL LT30-1 0-30V 0-1A Twice. ... £75

£325 FARNELL L30.2 0-30V 0-2A. ... .£55
FARNELL L30.1 0-30V 0-1A. ... . £40
FARNELL E350 0-350V 0-200mA . £125
FARNELL D30-2T 0-30V 0-2A Twme D\gna\ . .£95
THURLBY PL330 0-32V 0-3A Digital (Kenwocd badged) £75
THURLBY TS3021S 0-30V 0-2A LCD . .£65
THURLBY PL320 0-30V 0-2A Digital . . .. 255

TAKASAGO TM035-2 0-35V 0-2A 2 Meters . TR )
ISOLATING TRANSFORMER - Yellow - 500VA with
13Amp Socket . £35

Used Equipment - GUARANTEED. Manuals supplled
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.
Please check availability before ordering.

CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage
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'READOUT

Email: john.becker@wimborne.co.uk
John Becker addresses some
of the general points readers
have raised. Have you anything
interesting to say?
Drop us a line!
kAII letters quoted here have previously been replied to directly.

WIN AN ATLAS LCR ANALYSER )
WORTH £79

An Atlas LCR Passive Component
Analyser, kindly donated by Peak Electronic
Design Ltd., will be awarded to the author
of the Letter Of The Month each month.

The Atlas LCR automatically measures
inductance from 1uH to 10H, capacitance
from 1pF to 10,000uF and resistance from

1Q to 2MQ with a basic accuracy of 1%.

www.peakelec.co.uk )

I\ AN

-

Congrats and Suggestions

Dear EPE,

I just want to say ‘“Thank you!” for Mike
Hibbett’s wonderful C or PICs series in EPE
recently. The series has prompted me (a mid-
dle-aged molecular biologist without formal
electronics and programming training,
who’s been reading EPE and other mags for
many years, but hardly finds the time to
build and program anything outside his
head) to buy a PIC programmer and a few
PIC18Fs, and learn to program them in C as
a summer project (I’'m in New Zealand).

Being a novice to C, I wouldn’t have suc-
ceeded without Mike’s articles, despite hav-
ing some programming experience (Perl,
VB). It’s always those first few steps to get
over the initial hurdle — we call it ‘activation
energy’. Biological enzymes and chemical
catalysts work by lowering that hurdle, and
these articles have been exactly that — a great
catalyst!

Given the large code space and low price
of the 18F PICs, and C18/MPLAB, I find it
hard to justify learning to program them in
assembler. So I would like to encourage you
to continue writing about the topic — per-
sonally, I feel a few more examples incorpo-
rating standard tasks would be most helpful.

How about re-coding some of the assem-
bler examples Microchip provides for their
demo boards? Using those, your readers
won’t have to build hardware as it is (more)
economical to buy the demo boards — (those
wanting to can do so as both circuit and PCB
layout are on the Microchip website); you
could just refer to the circuitry ‘as per
Microchip” without sacrificing page space;
and the EPE community will gain a nice col-
lection of code ‘snippets’ covering most rou-
ktine jobs.

% LETTER OF THE MONTH %

Furthermore, I think we need more help
using the USB facility on these chips, as
Microchip’s documentation is not very
comprehensive, and a little too abstract
even for ‘initiated’ novices. Mike’s latest
articles cover sending data via USB to a
PIC very well. How about describing how
to send data from a PIC via USB to a PC.
Again, writing code for some of the circuits
previously published in EPE would be use-
ful and EPE won’t have to re-publish the
circuits.

For example, using one of the Dallas sen-
sors to measure temperature, using a PIC to
keep it constant and log the data while off-
line from the PC, sending stored data to the
PC and checking for new settings when con-
nected would be fantastic.

The bootloader itself is also worth more
coverage, as | have seen statements that
Microchip’s C code won’t fit in lower regis-
ters of the 2550 when compiled with the stu-
dent edition of the compiler (once the
optimisations are disabled). And describing
how to connect to the PIC on the USB port
using one or more of the visual languages
(C#, VB, Delphi, all of which are now avail-
able free to hobbyists) would be a very wel-
come one-off article.

Finally, the Microchip website has a refer-
ence to add Ethernet connectivity to PICs —
that would be cool to learn with C, as would
be hooking PICs up to some of the now very
cheap USB devices — Bluetooth, WiFi, etc.

Regarding a constructional project involv-
ing hardware, maybe a relationship with
Microchip could be of interest — something
like an extended demo board that is used to
test all the functions accessed via the C code
described in the future series. Microchip
should welcome this, as it will expose more
users to their chips, and you will help train

their future customers, which can only be
good for them.

Klaus Lehnert, Auckland, New

Zealand, via email

We do have a tie-up with Microchip and
will be running some articles from them in
the future — there will also be a free
Microchip CDROM with the June issue.

Mike Hibbett replied to Klaus:

Thank you for your comments, the feed-
back is always welcome!

Regarding ‘code snippets’, I think it’s an
excellent idea — I'll try to set up something,
like a library of useful functions for the PIC.
It’s unlikely that 1 would re-write existing
assembly code though, since this can just be
linked into a C project if needed. I'll proba-
bly be covering how to link in assembly lan-
guage routines in a later article.

Your point about the USB project is well
noted; as much as we hobbyists love RS232
it is a ‘dying’ interface and we are all going
to have to embrace USB or Ethernet at some
point. I will probably cover more on USB in
the months to come.

1 see you have noticed that Microchip have
moved into proving Ethernet solutions — 1
noticed too! I have some samples of their
Ethernet to SPI interface IC, and I have
already planned to include an article on it in
Pic’N’Mix at some point this year: It's a great
little IC, one I have been waiting some time
for, and I’'m looking forward to playing with it.

Thank you very much for the comments. |
am a great fan of the C language, and was
very pleased when EPE agreed to let me
share my enthusiasm with readers by writing
the articles. Programming is great fun and [
hope you continue to enjoy it.

Mike Hibbett, via email )

Wind Power

Following on from the Editorial in the
Feb 07 issue, there have been a number of
letters on the subject of alternative power
sources. It has also come up on the EPE
Chat Zone recently (access via
www.epemag.co.uk). Here are a few of the
letters we’ve received by email.

Mike Mee:

I believe that EPE can provide some
very useful construction articles on alterna-
tive power generation, but not in the way
suggested. As you point out, Bull Group
offer wind turbines, as do B&Q, so why

Everyday Practical Electronics, April 2007

attempt mechanical construction in an
electronics magazine?

The way forward has to be with the elec-
tronics required to provide 240V AC from
any of the generation methods, i.e. wind,
photovoltaic or water wheel.

There are two possible routes here,
depending on whether power is to be
stored or not. If storage batteries are
required the first item is a charger of some
sophistication that can take in virtually any
DC voltage up to about 150V and correct-
Iy charge the battery connected to it.

Commercial units seem to be able to be
set for batteries up to 60V in 12V

increments, some are even able to auto-
sense and select the required voltage.
Currents in the region of 30A to 60A.

Inverters — with the battery as above, the
inverter can be set for a certain input volt-
age, which might make for a slightly easi-
er design. Inverters designed for direct
input, no batteries, must take whatever is
thrown at them, i.e. 75V to 150V, even
250V to 500V in some cases, and provide
240V AC with a true sinusoidal waveform
suitable for grid connection.

The next interesting bit is that the invert-
er should be able to synchronise with the
National Grid and auto connect itself when
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it has something to give, and to give all it
can in preference to the mains supply.
Power of 3kW+ would be useful, so that
many people could at least run the immer-
sion heater in summer and shut off the gas
boiler for six months, or supplement the AC
mains requirements for the full year. There
are many options here, and one heck of a
challenge!

While the Grid supply people don’t seem
to mind me connecting home made projects
requiring power via a transformer to the
mains, | think they may be a bit more fussy
about power producing systems being par-
alled to them as the consequences of ‘out of
phase’ connection are interesting to put it
mildly! I have some experience of this as a
marine engineer paralleling generator sets
— don’t get it wrong!

Modern electronics is up to it, you just
need the designers. What about it?

www.windsave.com — this site, I think is
the supplier to B&Q and provides about
1kW to a 13A socket i.e. erect windmill
and plug into the household ring main.

www.unlimited-power.co.uk — this site
is worth looking at for the data sheets of
chargers, inverters, photovoltaic cells and
wind turbines, and general information and
inspiration.

David Houghton:

The Feb ’07 Editorial was a welcome
confirmation of the conclusion I had nearly
reached on domestic wind turbines. I have
been researching alternative energy for
some time and it is very difficult to be real-
istic as opposed to being self-deceived into
believing there is a bargain of free energy
just waiting to be collected. 1 for one
would welcome guidance on other DIY
alternative options. The comparison of light
outputs from various sources in the same
issue was useful too.

Solar cells produce little current at low
voltage. Solar collectors might be worth-
while from the energy angle but they look
unsightly on the roof and if one’s plumbing
is working fine it seems a pity to disturb it.

Would collecting rain water give better
rewards than alternatives for those with
water meters? An additional higher roof
tank might be employed so that its head of
water is used in preference to the mains.
That tank could be topped up by water from
butts pumped by electricity from solar cells
solely when it’s available. No need to store
the electricity in batteries, just store a head

of water. Precautions would need to be
taken, for example to avoid damage to ceil-
ings due to the extra weight in the roof.

How about having a small area solar col-
lector with large area parabolic mirrors
reflecting the sun onto it? Has a communi-
ty group geothermal energy source been
investigated to overcome the objection of it
being too big a project for one household?

These are just a few of the options and
objections that EPE could investigate for
readers with the initial emphasis on point-
ing our efforts to potentially fruitful alter-
native projects. [ won’t carry out my plan to
replace some of our kitchen concealed flu-
orescents with LEDs now that I’ve learned
they are less efficient!

How about it EPE, can you do the
research and tell us the best options with
detailed projects to follow?

Peter Woffinden:

After reading in Feb’07 about wind tur-
bines, I think you should publish something,
even if it’s only a small whirlygig type that
produces up to 12V at around 100mA. I have
been playing around for about a year and built
one out of a car alternator with neomydium
magnets in the rotor. The blades are made
from 8-inch diameter pipe that I hope to use
to charge the battery on an electric fence
unit/bird scarer. I haven’t sorted the controller
to stop it overcharging the battery yet.

Well readers, are there any among you who
have the necessary expertise to take up the
challenges for EPE? Drop us an email or letter:

Network Servers and PICs

Dear EPE,

I've been subscribing to EPE Online for a
few years now. Recently there’s been a net
server developed, the PICAXE Net Server,
which is fine but could one of your authors
start the development of a Net Server using
one of the 18F series of PICs, particularly
with one of the newer 18F PICs of the
species, 4550, 4620 or better. I'm sure there
would be masses of interest, especially as it
would enable security control from anywhere
on the planet plus many other uses of remote
control too numerous to mention.

The code could also be written in C which
would further boost popularity. I know that
now there’s interest in developing code for
Microchip PICs in C++, I use the FED C
compiler, FED advertise with you and I know

that Robin Abbott is at this moment develop-
ing his version of the FED C++ compiler,
we’re waiting with eager anticipation. As they
say, the future’s bright.

Glynne Hewlett, via email

1 sent Glynne’s comments on to Mike
Hibbett, who replied to him:

Small network servers (a microcontroller
with a TCP/IP ‘internet stack’) have been
around for a few years now. One of the first
really useful designs was the PicoWeb, for
which the design is still available at
www.picoweb.net.

One of the main obstructions to building
such a unit, however, has been the difficulty in
purchasing a suitable ethernet interface IC.
These ICs tend to be very fine pitch too.
Things are improving however; Microchip
are soon to release PIC microcontrollers with
an internal ethernet interface, and in an easy
to use package. You may rest assured that
when these parts become readily available,
your wishes will be addressed!

Mike Hibbett, via email

Project Index

Dear EPE,

I thought you might like to know that I
have a database containing details of all con-
structional projects published in EPE since
1992 (when I first bought the magazine). The
database is available either as an MS Access
file or with a stand-alone application included
to view and search for projects by description
or year.

I update the details at the end of each year
from the published index, so the database cur-
rently has projects to the end of 2006. Both
versions can be downloaded from www.elec-
tronics2000.co.uk. I originally made the
database for my own use, never being able to
find old projects I wanted to refer to, and find
it invaluable from time to time.

Incidentally, I'm sure you used to publish
indexes on your website but I can’t find them
anymore. If you did it would save a lot of typ-
ing next year! Keep up the good work with
the magazine.

Simon Carter MEng MIET, via email

Thanks Simon. In fact there is a Project
Index for 1998 to 2006 on our UK website, via
www.epemag.co.uk. Click on ‘Project Index’
on the top left corner of the home page.

protocols
v I150157565-4 (CAN)

+ 1SO9141-2
< 1850 VPW
v J1850 PWM

* Diagnose any car with EQBD
* Based on the ELM327 IC
* Supports all EOBD and OBD-I

v I15014230-4 (Keyword 2000)

€lmScan 5 USB Scan Tool

* 9600 or 38400 baud

* Supparted by more software than
any other OBD interface

* Inexpensive

* Full Speed USB 1.1

* Automatic protocol detection

* Package includes cables, software
CD, and Quick Start Guide

* Buy from your local UK distributors!

www.ElmScan5.com/epe
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DEVELOPMENT TOOLS | COMPILERS | BOOKS

Gommunieatlan

-

CAN-1 Board Interface
CAN via MCP2551
$18.00 USD

CAN-2 Board - Make CAN
network with SP! interface
$21.00 USD

RS485 Board - Connect
devices into RS-485 network
$17.00 USD

Serial Ethernet - Make

ethernet network with SPI

Interface (ENC28J60)
28.00 USD

4

CF Board - Easy way to
use Compact flash in your
design $18.00 USD

MMC/SD Board - Easy way
to use MMC and SD cards in
your design  $18.00 USD

EEPROM Board - Serial
EEPROM board via 12C
interface $9.00 USD

RTC Board - PCF8583 RTC
with battery backup
$16.00 USD

)
B

ADC Board - 12-bit analog-
to-digital converter(ADC)
with 4 inputs  $22.00 USD

DAC Board - 12-bit digital-
to-analog converter(DAC)
with SPI $18.00 USD

Keypad 4x4 Board - Add
keypad to your application
$9.00 USD

Accel. Board - Accel. is an

electronic device that will
measure acceleration forces
$16.00 USD

PICFlash

with mikrolCD support

PICFlash programmer — an
ultra fast USB 2.0 programmer
for PIC microcontrollers.
Continuing its tradition as one
of the fastest PIC programmer
on the market, the new
PICFlash with mikrolCD now
supports more PIC MCUs giv-
ing the developer a wider
choice of PIC MCU for furlher
prototype development.
mikrolCD debugger enables
you to execute mikroC /
mikroPascal / mikroBasic pro-
grams on a host PIC micro-
controller and view variable
values, Special Function Regi-
sters (SFR), memory and
EEPROM as the program is
running. $89.00 USD

- Al of our products are
shipped in special
protective boxes.

-On-line secure orderin:
provides a fast and safe
way to buy our products.

EasyPIC4 Development Board

with on-board USB 2.0 programmer and mikrolCD

HARDWARE EasyPIC4 development board:
ICD ON-BOARD  Following in the tradition of the
fvra . EasyPIC3 as one of the best PIC
PROGRAMMER ~de€velopment systems on the

market, the EasyPIC4 has more

HIGH
DEVELOPMENT PERFORMANCE new features for the same price.
DEVELOPMENT  The system supports 8, 14,
BOARD 20, 28 and 40 pin PIC microcon-
lrol\ers (|t comes with a PIC16F877A).

mikrolCD is a highly effective tool for Real-Time debuggmg on a
hardware level. The ICD debugger enables you to execute a
mikroC/mikroPascal/mikroBasic program on a host PIC microcon-
troller and view variable values, Special Function Registers (SFR),
memory and EEPROM as the program is running.

On-board USB 2.0 PICFlash programmer — an ultra fast USB 2.0
programmer for fast MCU programming. Continuing its tradition as
the fastest PIC programmer on the market, the new PICFlash with
mikrolCD now supports more PIC MCUs giving the developer a wider
choice of PIC MCU for further prototype development.

Package contains: EasyPIC4 development system, USB cable,
Serial cable, User’s manual, MikrolCD manual, CD with software,
drivers and examples in C, BASIC and Pascal language.

Note: LCD, DS1820 temp sensor and GLCD are optional.

EasyPIC4 D System $119.00 USD
Optional:

2x16 LCD and DS1820 tempera!ure sensor $15.00 USD
Graphic LCD 128x64 dots ... $17.00 USD

mikroElektronika Compilers

Pascal, Basic and C Compilers for various microcontrollers

Supporting an impre-
ssive range of micro-
controllers, an easy-
to-use IDE, hundreds
of ready-to-use func-
tions and many inte-
grated tools makes
MikroElektronika co-
mpilers one of the
best choices on the market today. Besides mikrolCD, mikroElektro-
nika compilers offer a statistical module, simulator, bitmap generator
for graphic displays, 7-segment display conversion tool, ASCII table,
HTML code export, communications tools for SD/MMC, UDP
(Ethernet) and USB , EEPROM editor, programming mode manage-
ment, etc.

Each compiler has many routines and examples such as EEPROM,
FLASH and MMC, SD and CF card reading/writing, writing to charac-
ter and graphic LCDs, manipulation of push-buttons, 4x4 keyboard
and PS/2 keyboard input, generation of signals and sounds, character
string manipulation, mathematical calculations, 12C, SPI, RS232,
CAN, USB, RS485 and OneWire communications, Manchester coding
management, logical and numerical conversion, PWM signals, inter-
rupts, etc. The CD-ROM contains many ready-written and tested pro-
grams for use with our development boards.

Regular_price: Price with discount:
mikroBasic(PIC)  $149.00 USD mikroBasic(PIC) (-30%) ~ $99.00 USD
mikroPascal(PIC)  $149.00 USD mikroPascal(PIC) (-30%) $99.00 USD
mikroC(PIC) $249.00 USD  mikroC(PIC) (-30%) $175.00 USD

mikroBasic(AVR)  $149.00 USD mikroBasic(AVR) (-30%) ~ $99.00 USD
mikroPascal(AVR) $149.00 USD mikroPascal(AVR) (-30%) $99.00 USD

mikroBasic(dsPIC) $149.00 USD mikroBasic(dsPIC) (-30%) $99.00 USD
mikroPascal(dsPIC) $249.00 USD mikroPascal(dsPIC) (-20%)$199.00 USD
mikroC(dsPIC) $249.00 USD mikroC(dsPIC) (-30%) $175.00 USD

Find your distributor: UK, USA, Germany, Japan, France, Spain, Greece, Turkey, Italy,

Slovenia, Croatia, Macedonia, Pakistan, Malaysia, Austria, Taiwan, Switzerland,

Lebanon, Syria, Egypt, Portugal
http://www.mikroe.com/en/distributors/

Please visit our web page for more info http://www.mikroe.com

SOFTWARE AND HARDWARE

LV24-33 Develogment Board

The Complete Hardware and Software solution with on-board USB 2.0
programmer and mikrolCD

System supports 64, 80 and 100 pin PIC24F/24H/dsPIC33F microcontrollers
(it comes with PIC24FJ96GA010 - PIC24 16-bit Microcontroller, 96 KB Flash
Memory, 8 KB RAM in 100 Pin Package). Examples in BASIC, PASCAL and
C are included with the system. You can choose between USB or External
Power supply. LV 24-33 has many features that makes your development
easy. Explore new PIC24F/24H/dsPIC33F PIC MCU's with LV 24-33 and
experience all advantages of this microcontrollers.

LV24-33 D System $149.00 USD

Uni-DS 3 Development Board

with on-board USB 2.0 programmer

System supports PIC, AVR, 8051, ARM and PSoC microcontrollers with a
large number of peripherals. It is enough to switch a card and continue work-
ing in the same development environment but with a different chip. UNI-DS3
has many features that makes your development easy. You can choose
between USB or External Power supply. Each MCU card has own USB 2.0
programmer on it !

Uni-DS 3 Development System [with one MCU card]............ $199.00 USD

dsPICPRO2 Development Board

with on-board USB 2.0 programmer

System supports dsPIC microcontrollers in 64 and 80 pin packages. It is
delivered with dsPIC30F6014A microcontroller. The dsPICPRO2 develop-
ment system is a full-featured development board for Microchip dsPIC MCU.
dsPICPRO?2 board allows microcontroller to be interfaced with external cir-
cuits and a broad range of peripl devices. This de board has
an on-board USB 2.0 programmer and integrated connectors for SD/CF
memory cards, 2 x RS232 port, RS485, CAN, DAC etc..

dsPICPRO2 D System $239.00 USD

EasxARM Development Board

with on-board USB 2.0 programmer

EasyARM board comes with Philips LPC2214 microcontroller. Each jumper,
element and pin is clearly marked on the board. It is possible to test most of
the industrial needs on the system: temperature controllers, counters, timers
etc. EasyARM has many feature to make your development easy. One of
them is on-board USB 2.0 programmer with automatic switch between ‘run’
and ‘programming’ mode. Examples in C language are provided with the
board.

EasyARM Dq System $149.00 USD

Eas¥8051A Development Board

with on-board USB 2.0 programmer

System is compatible with 14, 16, 20 and 40 pin microcontrollers (it comes
with AT89S8252). USB 2.0 programmer is built in and programming can be
done without removing the microcontroller. Many industrial applications can
be tested on the system : temperature controllers, counters.. Easy8051A
development system is a full-featured development board for 8051 microcon-
trollers. It was designed to allow students or engineers to easily exercise and
explore the capabilities of the 8051 microcontrollers.

1A D System $114.00 USD

BIGPIC4 Development Board

with on-board USB 2.0 programmer and mikrolCD

Following in the tradition of its predecessor, the BIGPIC3 as one of the best
80-pin PIC development systems on the market, BIGPIC4 continues tradition
with more new features for same price. System supports the latest 64 and 80-
pin PIC microcontrollers (it is delivered with PIC18F8520). Many ready made
examples guarantee successful use of the system. Ultra fast on-board pro-
grammer and mikrolCD (In-circuit Debugger) enables very efficient debug-
ging and faster prototype developing. Examples in C, BASIC and Pascal lan-
guage are provided with the board.

BIGPIC4 D System $132.00 USD

EasxAVR4 Development Board

with on-board USB 2.0 programmer

System supports 8, 20, 28 and 40 pin microcontrollers (it comes with

ATMEGA16). Each jumper, element and pin is clearly marked on the board.
Itis possible to test most of the industrial needs on the system: temperature

controllers, counters, timers etc. EasyAVR4 is an easy to use Atmel AVR

development system. On-board USB 2.0 programmer makes your develop-

rgentdeasy, Examples in BASIC and Pascal language are provided with the
oara.

EasyAVR4 D System $114.00 USD

EasxPSoC3 Development Board

with on-board USB 2.0 programmer

System supports 8, 20, 28 and 48 pin microcontrollers (it comes with
CY8C27843). Each jumper, element and pin is clearly marked on the board.
EasyPSoC3 is an easy to use PSoC development system. On-board USB 2.0
programmer provides fast and easy in system programming. EasyPSoC3 has
many features that makes your development easy. You can choose between
USB or External Power supply. EasyPSoC3 also supports Character LCD as
well as Graphic LCD.

EasyPSoC3 D System $169.00 USD

EasxdsPIC3 Development Board

with on-board USB 2.0 programmer

System supports 18, 28 and 40 pin microcontrollers (it comes with
dsPIC30F4013 general purpose microcontroller with internal 12 bit ADC).
EasydsPIC3 has many features that make your development easy. Many
ready made examples in C, BASIC and PASCAL language guarantee suc-
cessful use of the system. On-board USB 2.0 programmer allows for faster
prototype development.

ydsPIC3 D System $119.00 USD
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Surfing The Internet

Alan Winstanley

A failing memory

A staple ingredient of many users’ Internet diets is eBay, the
online emporium that sells new and used merchandise in every
classification imaginable. Most transactions are completed suc-
cessfully and there are millions of satisfied buyers and sellers.

Sometimes, though, a deal seems too good to be true. The photo
shows a new 2GB USB memory branded as Kingston, one of the
top names in memory components. A buyer sourced this via eBay
for a price that is much less than branded sellers; the eBay seller
played the common trick of charging excess for postage, which
doubled the cost to about £16 ($32), totalling a few pounds cheap-
er than other web sites. The only problem is that it turned out to be
a counterfeit. It is a remarkable copy of a reputable product, with
extremely convincing packaging, accessories, barcodes and multi-
lingual instructions. Even a seasoned buyer would be fooled.

The story unfolded when the product failed in use, and close-up
photographs were emailed to Kingston, who soon confirmed that
the item was not genuine. Memory chips are graded after manu-
facture and the rejects are not reliable enough for the number of
read/write cycles that a USB thumb drive will experience. So the
drive suddenly packed up on the job, without giving its owner any
written notice beforehand.

® K ingston
2GB -

D ata‘i'rauc[cr

This Kingston USB memory drive
was purchased via eBay - a
convincing counterfeit.

Where does this leave the buyer? It seems they have bought a
hard-luck story. The item was ‘pulled’ from eBay within the hour
after Kingston notified eBay of the forgeries. Kingston, however,
was not interested in compensating those who had reported the
illicit copies to them, and consequently they missed a low-cost
opportunity to reciprocate with some goodwill, e.g. by replacing
the item for a genuine product.

Individuals have to follow the complaints procedures of eBay
and PayPal and some users can be forgiven for giving up. For some
buyers, the feeling of being ripped off would be a very corrosive
one and, incensed at losing £15 on a transaction, they would spend
their valuable time trying to claw back their money, complaining to
Trading Standards, eBay, PayPal, magazines and more beside,
while others will just shrug and write it off to experience.

Looking at the seller’s credentials, alarm bells should really have
sounded before the eBay deal was struck: the seller’s other items
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(below) Sandisk Cruzer Profile memory
contains an effective fingerprint scanner

-
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(having a feedback score of several thousand) related to herbal reme-
dies, aromatherapeutic goods and, erm, physique enhancement prod-
ucts. So ask yourself the question, where would such a seller get a
box of 48 cheap 2GB Kingston DataTraveler memory drives from?
One could be generous and assume that he bought them in good faith,
but from whom? Unfortunately eBay is one method used to fence
stolen or counterfeit goods, though eBay clearly acted very swiftly
when a verified report of counterfeit sales was submitted.

Biometric memory gets a thumbs-up

Continuing on the subject of USB memory drives and data secu-
rity, the author has been using an interesting biometric device
made by Sandisk. The Sandisk Cruzer Profile is a 512k or 1GB
drive that contains a fingerprint scanner. It uncouples to form a
USB plug with a 7cm flexible wire connected to a combined mem-
ory drive and fingerprint scanner that works surprisingly well. It
requires a USB port and will not work on an unpowered hub.

One of the great benefits of the Cruzer Profile is its ability to cap-
ture network or website logins that are accessible only by swiping a
registered fingerprint. You could log into your eBay account, PayPal
or even the EPE Chat Zone forum, simply by tapping the Cruzer
icon in the system tray, point to the website you wish to log into, and
then swipe a finger across the scanner. The
system is pleasingly accurate and once a
print has been scanned — usually successful
first time — the owner of the dexterous digit
is automatically logged in to the appropriate
web page. A border around the web page
briefly flashes to register the secure login.

And if your favourite forefinger is smoth-
ered in a Band-Aid, no problem: the Sandisk
Cruzer profile software will register (or
‘enrol’) all ten prints, if preferred. The device
is completely portable as the software and
logins are contained within the fingerprint-
protected USB drive. Simply plug it into a
port, and then open up by scanning a print. It
is an ideal accessory for a laptop, but you
may need a USB extension lead (see eBay) to
run the device on your desk. You can buy the
Sandisk Cruzer Profile from Misco

(www.misco.co.uk) or via Amazon.co.uk
from about £16.00.
You can E-mail me at:
alan @epemag.demon.co.uk

£ Edit Fingerprints...
Registered Sites L4

EPE Chat Zone Admin
% Settings... Google

Fingerprint Tutorial... My eBay

% Help

| About...

{ X Exit — =
—regTEscranrsE e 6 0 @ A3 @VE 13:0

Simply select your website, scan your fingerprint and the

device will open the webpage and log you in automatically

[ Image: 315 x 97 x 16 millit
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YOU WON'T
GET YOUR
FINGERS
B URNT

It may surprise you but buying an Antex soldering
iron costs less than you think in the long run. British made
to exacting standards, they last significantly longer
than imported brands. And with a wide range of
thermally balanced soldering irons, you can pick
up a “fixed temperature” or “in-handle” temperature
model that will suit your needs perfectly.

None of which will burn a hole in your pocket.

If your hobby demands the best iron for the job
but you don't want to get your fingers burnt by the
cost, visit our website or your elecironics retailer for
the coolest models around.

Pickupan [V VA0 Y

VB {4 g T T

Not just any old iron.

=

=

www.antex.co.uk

2 Westbridge Industrial Estate Tavistock
Devon PL19 8DE Tel 01822 613565
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Build Your Own
Weather Station

Measure Wind
Speed
Measure Wind
Direction
Measure
Temperature
Easy Build Kit
FREE Software
USB or RS232
Optional
Humidity Module
Optional

Weather Starter Kit £59 Pressure Module
eather >larter : ¢
RS232 Interface £25 Optional Rainfall

USB Interface £29 Gauge
Humidity Module ~ £39 Simple 1-wire®
Pressure Module £49 connection
Rainfall Gauge £59 Build and add

Prices exclude VAT and delivery your own devices

For more information, manuals and downloads on this and
other interesting products see WWW.audon.co.uk

ﬂ““.n Electronics

www.audon.co.uk | +44 (0)115 925 8412 | Fax +44 (0)115 925 9757

SHERWOOD ELECTRONICS
L REE COMPONENTS

Buy 10 x £1 Special Packs and choose another one FREE

SP1 15 x 5mm Red LEDs SP135 5 x Miniature slide switches
SP2 12 x 5mm Green LEDs SP136 3 x BFY50 transistors
SP3 12 x 5mm Yellow LEDs SP137 4 x W005 1-5A bridge rectifiers
SP5 25 x 5mm 1 part LED clips SP138 20 x 2-2/63V radial elect. caps.
SP6 15 x 3mm Red LEDs SP140 3 x W04 1-5A bridge rectifiers
SP7 12 x 3mm Green LEDs SP142 2 x CMOS 4017
SP8 10 x 3mm Yellow LEDs SP143 5 Pairs min. crocodile clips
SP9 25 x 3mm 1 part LED clips (Red & Black)
SP10 100 x 1N4148 diodes SP144 5 Pairs min.crocodile clips
SP11 30 x 1N4001 diodes (assorted colours)
SP12 30 x 1N4002 diodes SP146 10 x 2N3704 transistors
SP18 20 x BC182 transistors SP147 5 x Stripboard 9 strips x
SP20 20 x BC184 transistors 25 holes
SP23 20 x BC549 transistors SP151 4 x 8mm Red LEDs
SP24 4 x CMOS 4001 SP152 4 x 8mm Green LEDs
SP25 4 x 555 timers SP153 4 x 8mm Yellow LEDs
SP26 4 x 741 Op.Amps SP154 15 x BC548 transistors
SP28 4 x CMOS 4011 SP156 3 x Stripboard, 14 strips x
SP29 3 x CMOS 4013 27 holes
SP33 4 x CMOS 4081 SP160 10 x 2N3904 transistors
SP34 20 x 1N914 diodes SP161 10 x 2N3906 transistors
SP36 25 x 10/25V radial elect. caps. SP164 2 x C106D thyristors
SP37 12 x 100/35V radial elect. caps. SP165 2 x LF351 Op.Amps
SP38 15 x 47/25V radial elect caps SP166 20 x 1N4003 diodes
SP39 10 x 470/16V radial elect. caps. SP167 5 x BC107 transistors
SP40 15 x BC237 transistors SP168 5 x BC108 transistors
SP41 20 x Mixed transistors SP171 8 Metres 18SWG solder
SP42 200 x Mixed 0-25W C.F. resistors SP172 4 x Standard slide switches
SP47 5 x Min. PB switches SP173 10 x 220/25V radial elect. caps
SP49 4 x 5 metres stranded core wire SP174 20 x 22/25V radial elect. caps
SP101 8 Metres 22SWG solder SP175 20 x 1/63V radial elect. caps.
SP102 20 x 8-pin DIL sockets SP177 10 x 1A 20mm quick blow fuses
SP103 15 x 14-pin DIL sockets SP178 10 x 2A 20mm quick blow fuses
SP104 15 x 16-pin DIL sockets SP181 5 x Phono plugs — asstd colours
SP105 4 x 74LS00 SP182 20 x 4.7/63V radial elect. caps.
SP109 15 x BC557 transistors SP183 20 x BC547 transistors
SP112 4 x CMOS 4093 SP187 15 x BC239 transistors
SP115 3 x 10mm Red LEDs SP189 4 x 5 metres solid core wire
SP116 3 x 10mm Green LEDs SP192 3 x CMOS 4066
SP118 2 x CMOS 4047 SP195 3 x 10mm Yellow LEDs
SP124 20 x Assorted ceramic disc caps SP197 6 x 20 pin DIL sockets
SP126 6 x Battery clips — 3 ea. SP198 5 x 24 pin DIL sockets

PP3 + PP9 SP199 5 x 2:5mm mono jack plugs
SP130 100 x Mixed 0-5W C.F. resistors SP200 5 x 2-5mm mono jack sockets

SP131 2 x TLO71 Op.Amps
SP133 20 x 1N4004 diod| H H
SP134 15§ 1N4007 d:gdZE 2007 Catalogue available £1 inc.

RESISTOR PACKS — C.Film P&P or FREE with first order.

5 each value - total 365 025W  £3.40 P&P £1.75 per order. NO VAT

RP7 10 each value - total 730 0-25W £4.65 Cheques and Postal Orders to:
RP10 1000 popular values 0-25W £6.60
RP4 5 each value-total 345 0-5W £4.30

Sherwood Electronlics,
RP8 10 each value-total 690 05W  £6.95 CAILIIETELT RIS LET S B
RP11 1000 popular values 0-5W £8.95 Notts. NG19 6TD.
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FREE Two booklets and a Circuit Surgery
CD-ROM with Teach-In 2000 CD-ROM

EPE TEACH-IN
2000 CD-ROM

The whole of the 12-part Teach-In 2000 series by John
Becker (published in EPE Nov '99 to Oct 2000) is now
available on CD-ROM. Plus the Teach-In 2000 interactive
software (Win 95, 98, ME and above) covering all aspects
of the series and Alan Winstanley’s Basic Soldering Guide
(including illustrations and Desoldering).

Teach-In 2000 covers all the basic principles of elec-
tronics from Ohm’s Law to Displays, including Op.Amps,
Logic Gates etc. Each part has its own section on the inter-
active software where you can also change component
values in the various on-screen demonstration circuits.

The series gives a hands-on approach to electronics
with numerous breadboard circuits to try out, plus a sim-
ple computer interface (Win 95, 98, ME only) which
allows a PC to be used as a basic oscilloscope.

ONLY £12.45 including VAT and p&p

Order code Teach-In CD-ROM

CC T BOOK S

NOTE: ALL PRICES INCLUDE UK POSTAGE

SRV ICE

Circuits amd Deslign

A BEGINNER’S GUIDE TO TTL DIGITAL ICs

R. A. Penfold

This book first covers the basics of simple logic circuits in
general, and then progresses to specific TTL logic inte-
grated circuits. The devices covered include gates, oscilla-
tors, timers, flip/flops, dividers, and decoder circuits. Some
practical circuits are used to illustrate the use of TTL
devices in the “real world”.

Order code BP332 £5.45

PRACTICAL ELECTRONICS CALCULATIONS AND
FORMULAE
F. A.Wilson, C.G.Il.A,, C.Eng., F.LE.E., F.LE.R.E., F.B.L.LM.
Bridges the gap between complicated technical theory, and
“cut-and-tried” methods which may bring success in design
but leave the experimenter unfulfilled. A strong practical bias
—tedious and higher mathematics have been avoided where
possible and many tables have been included.

The book is divided into six basic sections: Units and
Constants, Direct-Current Circuits, Passive Components,
Alternating-Current  Circuits, Networks and Theorems,

Measurements.
Order code BP53 £5.49

256 pages

MICROCONTROLLER COOKBOOK

Mike James

The practical solutions to real problems shown in this cookbook
provide the basis to make PIC and 8051 devices really work.
Capabilities of the variants are examined, and ways to enhance
these are shown. A survey of common interface devices, and a
description of programming models, lead on to a section on
development techniques. The cookbook offers an introduction
that will allow any user, novice or experienced, to make the
most of microcontrollers.

240 pages Order code NE26

142 pages

£23.50

The books listed have
been selected by Everyday
Practical Electronics edi-
torial staff as being of
special interest to every-
one involved in electronics
and computing. They are
supplied by mail order
direct to your door. Full
ordering details are given
on the last book page.

FOR A FURTHER
SELECTION OF BOOKS

SEE THE NEXT TWO
ISSUES OF EPE

All prices include UK
postage

Computing & Robofics

WINDOWS XP EXPLAINED

N. Kantaris and P. R. M. Oliver

If you want to know what to do next when confronted with
Microsoft’s Windows XP screen, then this book is for you. It
applies to both the Professional and Home editions.

The book was written with the non-expert, busy person in
mind. It explains what hardware requirements you need in
order to run Windows XP successfully, and gives an
overview of the Windows XP environment.

The book explains: How to manipulate Windows, and how to
use the Control Panel to add or change your printer, and con-
trol your display; How to control information using WordPad,
Notepad and Paint, and how to use the Clipboard facility to
transfer information between Windows applications; How to
be in control of your filing system using Windows Explorer
and My Computer; How to control printers, fonts, characters,
multimedia and images, and how to add hardware and soft-
ware to your system; How to configure your system to com-
municate with the outside world, and use Outlook Express
for all your email requirements; How to use the Windows
Media Player 8 to play your CDs, burn CDs with your
favourite tracks, use the Radio Tuner, transfer your videos to
your PC, and how to use the Sound Recorder and Movie
Maker; How to use the System Tools to restore your system
to a previously working state, using Microsoft's Website to
update your Windows set-up, how to clean up, defragment
and scan your hard disk, and how to backup and restore your
data; How to successfully transfer text from those old but
cherished MS-DOS programs.

268 pages Order code BP514 £7.99

INTRODUCING ROBOTICS WITH LEGO MINDSTORMS
Robert Penfold
Shows the reader how to build a variety of increasingly
sophisticated computer controlled robots using the bril-
liant Lego Mindstorms Robotic Invention System (RIS).
Initially covers fundamental building techniques and
mechanics needed to construct strong and efficient
robots using the various “click-together” components
supplied in the basic RIS kit. Explains in simple terms
how the “brain” of the robot may be programmed on
screen using a PC and “zapped” to the robot over an
infra-red link. Also, shows how a more sophisticated
Windows programming language such as Visual BASIC
may be used to control the robots.

Detailed building and programming instructions pro-
vided, including numerous step-by-step photographs.

288 pages — large format JMeIGEIRLENEEIN £14.99

MORE ADVANCED ROBOTICS WITH LEGO
MINDSTORMS - Robert Penfold

Covers the Vision Command System

Shows the reader how to extend the capabilities of the
brilliant Lego Mindstorms Robotic Invention System
(RIS) by using Lego’s own accessories and some simple
home constructed units. You will be able to build robots
that can provide you with ‘waiter service’ when you clap
your hands, perform tricks, ‘see’ and avoid objects by
using ‘bats radar’, or accurately follow a line marked on
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the floor. Learn to use additional types of sensors includ-
ing rotation, light, temperature, sound and ultrasonic and
also explore the possibilities provided by using an addi-
tional (third) motor. For the less experienced, RCX code
programs accompany most of the featured robots.
However, the more adventurous reader is also shown
how to write programs using Microsoft’s VisualBASIC
running with the ActiveX control (Spirit. OCX) that is pro-
vided with the RIS kit.

Detailed building instructions are provided for the fea-
tured robots, including numerous step-by-step pho-
tographs. The designs include rover vehicles, a virtual
pet, a robot arm, an ‘intelligent’ sweet dispenser and a
colour conscious robot that will try to grab objects of a

specific colour.
Order code BP902

THE PIC MICROCONTROLLER

YOUR PERSONAL INTRODUCTORY COURSE —THIRD
EDITION John Morton

Discover the potential of the PIC micro-
controller through graded projects — this book could
revolutionise your electronics construction work!

A uniquely concise and practical guide to getting up and
running with the PIC Microcontroller. The PIC is one of the
most popular of the microcontrollers that are transforming
electronic project work and product design.

Assuming no prior knowledge of microcontrollers and
introducing the PICs capabilities through simple projects,
this book is ideal for use in schools and colleges. It is the
ideal introduction for students, teachers, technicians and
electronics enthusiasts. The step-by-step explanations
make it ideal for self-study too: this is not a reference book
— you start work with the PIC straight away.

The revised third edition covers the popular repro-
grammable Flash PICs: 16F54/16F84 as well as the
12F508 and 12F675.

Order code NE36

INTRODUCTION TO MICROPROCESSORS AND
MICROCONTROLLERS - SECOND EDITION

John Crisp

If you are, or soon will be, involved in the use of
microprocessors and microcontrollers, this practical intro-
duction is essential reading. This book provides a thor-
oughly readable introduction to microprocessors and micr-
controllers. Assuming no previous knowledge of the sub-
ject, nor a technical or mathematical background. It is suit-
able for students, technicians, engineers and hobbyists,
and covers the full range of modern micros.

After a thorough introduction to the subject, ideas are
developed progressively in a well-structured format. All
technical terms are carefully introduced and subjects
which have proved difficult, for example 2’s complement,
are clearly explained. John Crisp covers the complete
range of microprocessors from the popular 4-bit and 8-bit
designs to today’s super-fast 32-bit and 64-bit versions
that power PCs and engine management systems etc.

Order code NE31 £22.00

298 pages £14.99

270 pages £18.50

222 pages

EASY PC CASE MODDING
R.A Penfold

Why not turn that anonymous grey tower, that is the
heart of your computer system, into a source of visual
wonderment and fascination. To start, you need to change
the case or some case panels for ones that are transpar-
ent. This will then allow the inside of your computer and it's
working parts to be clearly visible.

There are now numerous accessories that are relatively
inexpensive and freely available, for those wishing to cus-
tomise their PC with added colour and light. Cables and
fans can be made to glow, interior lights can be added, and
it can all be seen to good effect through the transparent
case. Exterior lighting and many other attractive acces-
sories may also be fitted.

This, in essence, is case modding or PC Customising as
it is sometimes called and this book provides all the prac-
tical details you need for using the main types of case
modding components including:- Electro luminescent (EL)
‘go-faster’ stripes: Internal lighting units: Fancy EL panels:
Data cables with built-in lighting: Data cables that glow with
the aid of ‘black’ light from an ultraviolet (UV) tube: Digital
display panels: LED case and heatsink fans: Coloured
power supply covers.

Order code BP542 £8.99

NEWNES PC TROUBLESHOOTING
POCKET BOOK — SECOND EDITION
Howard Anderson, Mike Tooley

All the essential data for PC fault-finding and upgrading.
This book provides a concise and compact reference that
describes, in a clear and straightforward manner, the prin-
ciples and practice of fault-finding and upgrading PCs and
peripherals. The book is aimed at anyone who is involved
with the installation, configuration, maintenance, upgrad-
ing, repair or support of PC systems. It also provides non-
technical users with sufficient background information,
charts and checklists to enable the diagnosis of faults and
help to carry out simple modifications and repairs. In order
to reflect rapid changes in computer technology (both
hardware and software) this new edition has been com-
pletely revised and rewritten.

Order code NE41

NEWNES INTERFACING COMPANION
Tony Fischer-Cripps

A uniquely concise and practical guide to the hardware,
applications and design issues involved in computer inter-
facing and the use of transducers and instrumentation.

Newnes Interfacing Companion presents the essential
information needed to design a PC-based interfacing sys-
tem from the selection of suitable transducers, to collection
of data, and the appropriate signal processing and
conditioning.

Contents: Part 1 — Transducers; Measurement systems;
Temperature; Light; Position and motion; Force, pressure
and flow. Part 2 — Interfacing; Number systems; Computer
architecture; Assembly language; Interfacing; A to D and D
to A conversions; Data communications; Programmable
logic controllers; Data acquisition project. Part 3 — Signal
processing; Transfer function; Active filters; Instrumentation
amplifier; Noise; Digital signal processing.

Order code NE38

192 pages

256 pages £20.50

295 pages £31.00
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Testing, Theory and Reference

THE AMATEUR SCIENTIST
CD-ROM

I

The complete collection of The Amateur
Scientist articles from Scientific American
magazine. Over 1,000 classic science pro-
jects from a renowned source of winning
projects. All projects are rated for cost, dif-
ficulty and possible hazards.

Plus over 1,000 pages of helpful science
techniques that never appeared in
Scientific American.

Exciting science projects in: Astronomy;
Earth Science; Biology; Physics; Chemistry;
Weather . .. and much more! The most complete
resource ever assembled for hobbyists, and profes-

sionals looking for novel solutions to research problems.

Includes extensive Science Software Library with even more science
tools.

Suitable for Mac, Windows, Linux or UNIX. 32MB RAM minimum,
Netscape 4.0 or higher or Internet Explorer 4.0 or higher.

Over 1,000 projects £19.95

BEBOP BYTES BACK (and the Beboputer Computer
Simulator) CD-ROM

Clive (Max) Maxfield and Alvin Brown

This follow-on to Bebop to the Boolean Boogie is a
multimedia extravaganza of information about how
computers work. It picks up where “Bebop 1” left
off, guiding you through the fascinating world of
computer design . . . and you'll have a few
chuckles, if not belly laughs, along the way. In

addition to over 200 megabytes of mega-cool

multimedia, the CD-ROM contains a virtual

microcomputer, simulating the motherboard
and standard computer peripherals in an
extremely realistic manner. In addition to a
wealth of technical information, myriad nuggets of
trivia, and hundreds of carefully drawn illustrations,
the CD-ROM contains a set of lab experiments for the

virtual microcomputer that let you recreate the experiences of early comput-
er pioneers. If you're the slightest bit interested in the inner workings of com-
puters, then don’t dare to miss this!

Over 800 pages in Adobe Acrobat format £21.95

GETTING THE MOST FROM YOUR MULTIMETER
R. A. Penfold
This book is primarily aimed at beginners and those of limited experience of
electronics. Chapter 1 covers the basics of analogue and digital multimeters,
discussing the relative merits and the limitations of the two types. In Chapter
2 various methods of component checking are described, including tests for
transistors, thyristors, resistors, capacitors and diodes. Circuit testing is cov-
ered in Chapter 3, with subjects such as voltage, current and continuity
checks being discussed.

In the main little or no previous knowledge or experience is assumed. Using
these simple component and circuit testing techniques the reader should be

able to confidently tackle servicing of most electronic projects.

96 pages £5.49
OSCILLOSCOPES - FIFTH EDITION

lan Hickman

Oscilloscopes are essential tools for checking circuit operation and diagnos-
ing faults, and an enormous range of models are available.

This handy guide to oscilloscopes is essential reading for anyone who has to
use a ’scope for their work or hobby; electronics designers, technicians, anyone
in industry involved in test and measurement, electronics enthusiasts . . . lan
Hickman'’s review of all the latest types of 'scope currently available will prove
especially useful for anyone planning to buy — or even build — an oscilloscope.

The contents include a description of the basic oscillscope; Advanced real-
time oscilloscope; Accessories; Using oscilloscopes; Sampling oscilloscopes;
Digital storage oscilloscopes; Oscilloscopes for special purposes; How
oscillocopes work (1): the CRT; How oscilloscopes work (2): circuitry; How
oscilloscopes work (3): storage CRTSs; plus a listing of Oscilloscope manufac-

turers and suppliers. Order code NE37

288 pages £24.00
PRACTICAL ELECTRONIC FAULT FINDING AND TROUBLESHOOTING
Robin Pain

To be a real fault finder, you must be able to get a feel for what is going on in
the circuit you are examining. In this book Robin Pain explains the basic tech-
niques needed to be a fault finder.
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Simple circuit examples are used to illustrate principles and concepts fun-
damental to the process of fault finding. This is not a book of theory, it is a
book of practical tips, hints and rules of thumb, all of which will equip the read-
er to tackle any job. You may be an engineer or technician in search of infor-
mation and guidance, a college student, a hobbyist building a project from a
magazine, or simply a keen self-taught amateur who is interested in electron-
ic fault finding but finds books on the subject too mathematical or specialised.

The fundamental principles of analogue and digital fault finding are
described (although, of course, there is no such thing as a “digital fault” — all
faults are by nature analogue). This book is written entirely for a fault finder
using only the basic fault-finding equipment: a digital multimeter and an oscil-
loscope. The treatment is non-mathematical (apart from Ohm’s law) and all

jargon is strictly avoided.
£26.99

274 pages

ELECTRONIC TEST EQUIPMENT HANDBOOK

Steve Money

In most applications of electronics, test instruments are essential for checking
the performance of a system or for diagnosing faults in operation, and so it is
important for engineers, technicians, students and hobbyists to understand
how the basic test instruments work and how they can be used.

The principles of operation of the various types of test instrument are
explained in simple terms with a minimum of mathematical analysis. The book
covers analogue and digital meters, bridges, oscilloscopes, signal generators,
counters, timers and frequency measurement. The practical uses of these
instruments are also examined.

206 pages £9.95

DIGITAL GATES AND FLIP-FLOPS

lan R. Sinclair

This book, intended for enthusiasts, students and technicians, seeks to estab-
lish a firm foundation in digital electronics by treating the topics of gates and
flip-flops thoroughly and from the beginning.

Topics such as Boolean algebra and Karnaugh mapping are explainend,
demonstrated and used extensively, and more attention is paid to the subject
of synchronous counters than to the simple but less important ripple counters.

No background other than a basic knowledge of electronics is assumed,
and the more theoretical topics are explained from the beginning, as also are
many working practices. The book concludes with an explanation of micro-
processor techniques as applied to digital logic.

200 pages £0.95
UNDERSTANDING ELECTRONIC CONTROL SYSTEMS
Owen Bishop

Owen Bishop has produced a concise, readable text to introduce a wide range
of students, technicians and professionals to an important area of electronics.
Control is a highly mathematical subject, but here maths is kept to a minimum,
with flow charts to illustrate principles and techniques instead of equations.

Cutting edge topics such as microcontrollers, neural networks and fuzzy
control are all here, making this an ideal refresher course for those working in
Industry. Basic principles, control algorithms and hardwired control systems
are also fully covered so the resulting book is a comprehensive text and well
suited to college courses or background reading for university students.

The text is supported by questions under the headings Keeping Up and Test
Your Knowledge so that the reader can develop a sound understanding and
the ability to apply the techniques they are learning.

AT 222,50

HOW ELECTRONIC THINGS WORK — AND WHAT TO DO WHEN THEY DON'T
Robert Goodman

You never again have to be flummoxed, flustered or taken for a ride by a piece
of electronics equipment. With this fully illustrated, simple-to-use guide, you
will get a grasp on the workings of the electronic world that surrounds you —
and even learn to make your own repairs.

You don’t need any technical experience. This book gives you: Clear expla-
nations of how things work, written in everyday language. Easy-to-follow, illus-
trated instructions on using test equipment to diagnose problems. Guidelines
to help you decide for or against professional repair. Tips on protecting your
expensive equipment from lightning and other electrical damage. Lubrication
and maintenance suggestions.

Covers: colour TVs, VCRs, radios, PCs, CD players, printers, telephones,
monitors, camcorders, satellite dishes, and much more!

394 pages £21.99

VINTAGE RADIOS — COLLECTING ® SERVICING ® RESTORING
Tony Thompson
The essential guide to collecting, repairing and restoring vintage valve radios.
These receivers are becoming ever more popular as collectibles, this is a
good thing because it means that a very large piece of technological history
is being reclaimed when at one time many thought it lost forever. If you look
around, you will find plenty of valve radio sets just waiting for a loving restora-
tion. They may not yet be the most highly prized, and they are unlikely to be
in top condition, but they can be yours and, if you develop the skills outlined
in this book, you will possess radio receivers to be proud of.

The book covers radio history, styling, faultfinding, chassis and cabinet

restoration, types of set.
Order code TT1 £13.50

124 pages spiral bound

All prices include UK P&P
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ELECTRONIC PROJECT BUILDING

FOR BEGINNERS

R. A. Penfold

This book is for complete beginners to electronic project
building. It provides a complete introduction to the practical
side of this fascinating hobby, including the following
topics:

Component identification, and buying the right parts;
resistor colour codes, capacitor value markings, etc; advice
on buying the right tools for the job; soldering; making easy
work of the hard wiring; construction methods, including
stripboard, custom printed circuit boards, plain matrix
boards, surface mount boards and wire-wrapping; finishing
off, and adding panel labels; getting “problem” projects to
work, including simple methods of fault-finding.

In fact everything you need to know in order to get start-
ed in this absorbing and creative hobby.

Order code BP392 £5.49

135 pages

BUILDING VALVE AMPLIFIERS

Morgan Jones

The practical guide to building, modifying, fault-finding and
repairing valve amplifiers. A hands-on approach to valve
electronics — classic and modern — with a minimum of the-
ory. Planning, fault-finding, and testing are each illustrated
by step-by-step examples.

A unique hands-on guide for anyone working with valve
(tube in USA) audio equipment — as an electronics experi-
menter, audiophile or audio engineer.

Particular attention has been paid to answering questions
commonly asked by newcomers to the world of the vacu-
um tube, whether audio enthusiasts tackling their first
build, or more experienced amplifier designers seeking to
learn the ropes of working with valves. The practical side of
this book is reinforced by numerous clear illustrations

throughout.
Order code NE40 £22.50

368 pages

Theory amd
Refferemee

ELECTRONIC PROJECTS FOR EXPERIMENTERS

R. A. Penfold

Many electronic hobbyists who have been pursuing their
hobby for a number of years seem to suffer from the dread-
ed “seen it all before” syndrome. This book is fairly and
squarely aimed at sufferers of this complaint, plus any
other electronics enthusiasts who yearn to try something a
bit different.

The subjects covered include:- Magnetic field detector,
Basic Hall effect compass, Hall effect audio isolator, Voice
scrambler/descrambler, Bat detector, Bat style echo loca-
tion, Noise cancelling, LED stroboscope, Infra-red “torch”,
Electronic breeze detector, Class D power amplifier, Strain
gauge amplifier, Super hearing aid.

Order code BP371 £5.45

PRACTICAL FIBRE-OPTIC PROJECTS

R. A. Penfold

While fibre-optic cables may have potential advan-
tages over ordinary electric cables, for the electronics
enthusiast it is probably their novelty value that makes
them worthy of exploration. Fibre-optic cables provide
an innovative interesting alternative to electric cables,
but in most cases they also represent a practical
approach to the problem. This book provides a number
of tried and tested circuits for projects that utilize fibre-
optic cables.

The projects include:- Simple audio links, F.M. audio link,
PW.M. audio links, Simple d.c. links, PW.M. d.c. link,
P.W.M. motor speed control, RS232C data links, MIDI link,
Loop alarms, R.P.M. meter.

All the components used in these designs are readily
available, none of them require the constructor to take out
a second mortgage.

Order code BP374 £5.45

138 pages

132 pages

STARTING ELECTRONICS, THIRD EDITION

KEITH BRINDLEY

A punchy practical introduction to self-build electronics.
The ideal starting point for home experimenters, tech-
nicians and students who want to develop the real
hands-on skills of electronics construction.

A highly practical introduction for hobbyists, students,
and technicians. Keith Brindley introduces readers to
the functions of the main component types, their uses,
and the basic principles of building and designing elec-
tronic circuits.

Breadboarding layouts make this very much a ready-to-
run book for the experimenter, and the use of multime-
ter, but not oscilloscopes, and readily available, inex-
pensive components makes the practical work achiev-
able in a home or school setting as well as a fully

equiped lab.
Order code NE42 £11.50

VIDEO PROJECTS FOR THE ELECTRONICS
CONSTRUCTOR

R. A. Penfold

Written by highly respected author R. A. Penfold, this book
contains a collection of electronic projects specially designed
for video enthusiasts. All the projects can be simply con-
structed, and most are suitable for the newcomer to project
construction, as they are assembled on stripboard.

There are faders, wipers and effects units which will add
sparkle and originality to your video recordings, an audio
mixer and noise reducer to enhance your soundtracks and a
basic computer control interface. Also, there’s a useful selec-
tion on basic video production techniques to get you started.

Circuits include: video enhancer, improved video enhancer,
video fader, horizontal wiper, improved video wiper, negative
video unit, fade to grey unit, black and white keyer, vertical
wiper, audio mixer, stereo headphone amplifier, dynamic
noise reducer, automatic fader, pushbutton fader, computer
control interface, 12 volt mains power supply.

124 pages Order code PC115 £5.45

288 pages

THE EMERGENCE OF BROADCASTING

IN BRITAIN

Brian Hennessy

The beginning of any great enterprise should be recorded
for posterity. Few knew that the Children’s Hour “Uncles”,
Arthur, Jeff and Caractacus, were also the engineers who
struggled by day to develop technical equipment — and
would soon become Assistant Controller, Station Director
and Organiser of Programmes for the BBC.

This is a very human account, from the dawn of radio to
the attainment of a Royal Charter in the late 1920s. It tells
of the struggles and frustrations of engineers in develop-
ing innovative equipment and of the great John Reith who
battled with everyone to bring the BBC from a staff of four
up to a Corporation of several hundred.

Brian Hennessy’s book also describes the devlopment
of broadcasting equipment, the search for premises and
looming bankruptcy before ending with the emergence of
a firmly established Chartered Corporation — the BBC.

Meticulous research over many years, over a hundred
photographs, plans and diagrams as well as interviews with
many of those who were there at the time, make this a valu-
able and original work for those involved in media studies,
for radio enthusiasts or simply for those interested in radio
and the fascinating story of the emergence of broadcasting.

Order code EBB £26.00

COIL DESIGN AND CONSTRUCTIONAL MANUAL

B. B. Babani

A complete book for the home constructor on “how to
make” RF, IF, audio and power coils, chokes and trans-
formers. Practically every possible type is discussed
and calculations necessary are given and explained in
detail. Although this book is now twenty years old, with
the exception of toroids and pulse transformers little
has changed in coil design since it was written.

Order code BP160 £4.49

PRACTICAL ELECTRONIC FILTERS

Owen Bishop

This book deals with the subject in a non-mathematical
way. It reviews the main types of filter, explaining in simple
terms how each type works and how it is used.

The book also presents a dozen filter-based projects
with applications in and around the home or in the
constructor’'s workshop. These include a number of audio
projects such as a rythm sequencer and a multi-voiced
electronic organ.

Concluding the book is a practical step-by-step guide to
designing simple filters for a wide range of purposes, with
circuit diagrams and worked examples.

Order code BP299 £5.49

436 pages

96 pages

188 pages
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BOOK ORDERING DETAILS

All prices include UK postage. For postage to Europe (air) and the rest of the world (surface)
please add £2 per book. For the rest of the world airmail add £3 per book. CD-ROM prices include
VAT and/or postage to anywhere in the world. Send a PO, cheque, international money order
(£ sterling only) made payable to Direct Book Service or card details, Visa, Mastercard, Amex,
Diners Club or Maestro to:
DIRECT BOOK SERVICE, WIMBORNE PUBLISHING LTD.,
408 WIMBORNE ROAD EAST, FERNDOWN, DORSET BH22 9ND.

Books are normally sent within seven days of receipt of order, but please allow 28 days for deliv-
ery — more for overseas orders. Please check price and availability (see latest issue of Everyday
Practical Electronics) before ordering from old lists.

For a further selection of books see the next two issues of EPE.
Tel 01202 873872 Fax 01202 874562. Email: dbs @wimborne.co.uk

Order from our online shop at: www.epemag.co.uk

BOOK ORDER FORM

Full name: .

FaXe Lo =T TS TSSOSO U RSP UUSRPRN

.............................................. Post code: ......ccccceeuvevneenee. Telephone NO: L

Signature:

[1 1 enclose cheque/PO payable to DIRECT BOOK SERVICE fOr £ .......cccoociviiviiiieiiiiieircineen

[] Please charge my card £ ..........cccooeuiiiiiiiiiiiciiccecces Card expiry date..........ccccoveiviiiinnne
Card NUMDET ... Maestro Issue No........ccccovvvviiiiicnnnns
Card Security Code ........ccccovriiiiiiiiiiiiiee (the last three digits on or just under the signature strip)

Please send DOOK Order COUES: ........iiiiiiiiiiiiiie ittt nes

Please continue on separate sheet of paper if necessary
If you do not wish to cut your magazine, send a letter or copy of this form
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! tel, 01298 70012

fax. 01298 70046

www.peakelee.co.uk
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Handheld Test Gear - Cool. Smiart

= |

1 EUROCARD
(160 x 100 mm)
+ Tooling

+ Photaplots

Price example
Any size and contour poss

Optional:

® Soldermask

® fast-turnaround

o Silkscreen

o 4-Layer Multilayer

o 6-la‘er Mulﬁla%

LIPIUT SOFTWARE!

Freephone () [RORERINY.|
0800-3898560 JEEEaE""

0 e (GEE W 1TV B0 Oroveese IR o = ] eovec R

Simply send your files P ca P 0 0 L co M
and order ONLINE: O 0

AL,

1GS/s sampling rate

150MHz bandwidth
128M sample buffer memory

125M5/s 12 bit AWG built in

PicoScope 5203
32M buffer £1195

; N2 A AETN _ PicoScope 5204
www.picotech.com/scope401 01480 39639: 128M buffer £1795
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( PROJECT TITLE Order Code | Cost )
Fridge Door-Open Alarm OCT °06 587 £5.71
Linear Supply For 1W Star LEDs (Pair) 588a & b £6.50
Through-Glass Alarm 589 £7.61
Quick Brake NOV 06 590 £6.50
Printed circuit boards for most recent EPE constructional projects are available from Studio 350 Power Amplifier 591 £9.51
the PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and Micropower Battery Protector 592 £5.71
roller tinned. Double-sided boards are NOT plated through hole and will require ‘vias’ % Giant LED Message Display — Master 594 £5.55
and some components soldering both sides. All prices include VAT and postage and _ Slave 595 £6.50
packing. Add £1 per board for airmail outside of Europe. Remittances should be sent .
to The PCB Service, Everyday Practical Electronics, Wimborne Publishing Ltd., Lapel Microphone Adaptor DEC ’06 593 £6.18
408 Wimborne Road East, Ferndown, Dorset BH22 9ND. Tel: 01202 873872; Fax RGB To Component Video Converter (double sided) 596 £12.69
01202 874562;Email: orders@epemag.wimborne.co.uk. On-line Shop: USB Power Injector 597 £5.87
www.epemag.wimborne.co.uk/shopdoor.htm. Cheques should be crossed and f b
made payable to Everyday Practical Electronics (Payment in £ sterling only). 1 A R S ey
NOTE: While 95% of our boards are held in stock and are dispatched within Balanced Microphone Preamp JAN °07 599 £6.82
seven days of receipt of order, please allow a maximum of 28 days for delivery High-Efficiency Power Supply for 1W Star LEDs 600 £6.19
— overseas readers allow extra if ordered by surface mail. e SRy 601 25'71
Back numbers or photocopies of articles are available if required — see the Back ping Sp '
Issues page for details. We do not supply kits or components for our projects. % Programmable Robot 602 £6.50
A = e P Courtesy Light Dela 603 £5.87
Please check price and availability in the % Deop Cyale Batiory Charger
latest issue. A large number of older boards are Power Board 004 | ernro
P P ontrol Boar se .
listed on, and can be ordered from, our website. Display Board 606
Boards can only be supplied on a payment with order basis. % PIC Digital Geiger Counter (double sided) 607 £12.53
( \ IR Remote Checker MAR ’07 608 £6.35
PROJECT TITLE Order Code | Cost % SMS Controller 609 £7.93
: _ P % Lap Counter For Swimming Pools 610 £7.14
Photic Phione — Transritter gg;} pair| £6.98 | | PIC Polyphonium — Main Board 611 £8.25
Back-To-Basics 7 — Parking Radar 533 £5.71 N " y
_Telephone Switch 534 £5.55 PIC Poly;’)honlum - LED Display Interface APR ’07 612 £7.13
S Haloween Howler 535 £6.02 Students’ Amp — Amplifier 613 £6.02
* PIC-Based USB Interface 536 CCACH [ P PSU g]g gg-gg
% PIC Chromatone NOV °05 537 £6.82 ’
Back-To-Basics 8 — Noughts and Crosses Enigma 538 £6.66 \ )
— Weather Vane Repeater 539 £6.18
 Multi-Function R/C Switch 540 £5.87
Y Speed Camera Watch Mk2 541 £6.35 f j
Solid-State Valve Power Supply DEC ’05 542 £6.35 EPE SOFrWARE
% Vehicle Frost Box Mk2 543 £5.71
* Propeller Monitor 544 £6.02 * All soﬂware programs for EPE Projects marked with an asterisk, and
Solid-State Hammond 545 £6.18 o_tthers prew%Lllsly_ publlsrl;ned, can be ?ownloaded free fromkour Downloads
site, accessible via our home page at: www.epemag.co.uk.
*PIC Ambilux Jan 05 [ES 8571 | \{ faa] FENEE J
Sunset Switch 547 £6.98
Current Clamp Adaptor for Multimeters 548 £5.39
* Tiptronic-Style Gear Indicator (' '\
= Micro Board 549} vor PCB MASTERS
— Display Board 550 p oot | £7.61
— Hall Speed Board 551 PCB masters for boards published from the March ‘06 issue onwards can
% Keypad Alarm FEB ’06 552 £6.02 glso be dow‘pload'ed from our UK website (www.epemag.co.uk); go to the
3-Way Active Crossover 553 £9.20 \ ‘Downloads” section.
Jazzy Heart 554 £6.02
Status Monitor— 'g:;zryeitrter ggg} pair| £7.61
- ( )
Power Up 557 £6.62 EPE PRINTED CIRCUIT BOARD SERVICE
Video/Audio Booster (double-sided) 558 £12.00 . . .
A0 IR0 559 e6.50 | | Order Code Project Quantity  Price
‘Smart’ Slave Flash APR ‘06 560 £6.18
Programmable Continuity Tester 561 0587 B h corrm
PortaPAL
— Microphone Board 562 £6.18 NAME oo
— Auxilary Board 563 £5.87
— Main Board 564 £8.56 AdArESS ...
— Charger Board 565 £6.66
Omni Pendulum 566 £6.34 I | cvvvennnnrrnnnnnnrnnnsnnnnnnasannnnnsnnnnnn s nnnnnannn s annannan
Smart Card Reader/Programmer MAY °06 567 £7.61 Tel. No
LED Lighting For Your Car (set of 15 boards) 568 £14.75 . P
Digital Reaction Timer 569 £7.13
e e W0 Loner m =0 e | enclose payment of £................ (cheque/PO in £ sterling only) to:
% Digital Instrument Display for Cars
— Micro Board 571 } pair| £7.77 Eve ryday -
— Display Board 572 . . R,
Widgy Box s.3 | w20 || WSS Practical Electronics
Phone Ring & Test 574 £6.82 )
S Sudoky Uni = T m MasterCard, Amex, Diners ﬁ E
PC Power Monitor 576 £6.50 Club, Visa or Switch/Maestro
Home Theatre Sound Level Checker 577 £6.66 (07210 1N \\ o TR
Adjustable DC-DC Converter For Cars 578 £6.50 Valid F Expirv D
s Telephone Dialler For Buglar Alarms 579 £6.97 alid From .....cooevevvviines Xpiry Ate e
HcHigh Intensity Torch 580 .39 | | card Security Code Maestro Issue No
 Low Cost 50MHz Frequency Meter | sep ‘06 | (The last 3 digits on or just under the signature strip)
Version 1 581 £6.66
Version 2 582 £6.66 .
Version 3 583 £6.66 Slgnature ..............................................................................
Smart Mixture Display for your Car 584 £6.50
Water Level Gauge — Sensor 585}pair £6.98 NOTE: You can also order p.c.b.s by phone, Fax, Email or via the
— Display 586 ' shop on our website on a secure server:
http://www.epemag.co.uk
. J \L J
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CLASSIFIED ADVERTISEMENTS

EVERYDAY PRACTICAL

W ELECTRONICS

Everyday Practical Electronics reaches more UK
readers than any other UK monthly hobby elec-
tronics magazine, our sales figures prove it. We
have been the leading monthly magazine in this
market for the last twenty-two years.

If you want your advertisements to be seen by the largest readership at the most economical price our classified and semi-display pages

offer the best value. The prepaid rate for semi-display space is £10 (+VAT) per single column centimetre (minimum 2-5cm). The prepaid rate
for classified adverts is 40p (+VAT) per word (minimum 12 words).

All cheques, postal orders, etc., to be made payable to Everyday Practical Electronics. VAT must be added. Advertisements, together with
remittance, should be sent to Everyday Practical Electronics Advertisements, 408 Wimborne Road East, Ferndown, Dorset BH22 9ND.
Phone: 01202 873872. Fax: 01202 874562. Email: epeads @wimborne.co.uk. For rates and information on display and classified advertis-
ing please contact our Advertisement Manager, Stewart Kearn as above.

BTEC ELECTRONICS
TECHNICIAN TRAINING

NATIONAL ELECTRONICS
VCE ADVANCED ICT
HNC AND HND ELECTRONICS
FOUNDATION DEGREES
NVQ ENGINEERING AND IT
DESIGN AND TECHNOLOGY

LONDON ELECTRONICS COLLEGE
20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: (020) 7373 8721
www.lec.org.uk

BOWOOD ELECTRONICS LTD

Suppliers of Electronic Components

Place a secure order on our website or call our sales line
All major credit cards accepted

Web: www.bowood-electronics.co.uk
Unit 1, McGregor’s Way, Turnoaks Business Park,
Chesterfield, S40 2WB. Sales: 01246 200222
Send 60p stamp for catalogue

'Versatile Programmable PIC
On Screen Display System

rew

@ PIC 16F628 microcontroller
iiEBby 11 character screen

| Fully programmabile

@ Text over composite video
® Demo software available

@ Free I/O for sensors or bultons

N.R. BARDWELL Ltd — est 1948
Electronic Component Supplies
LED’s, Semis, IC’s Resistors, Caps, etc
send 44p for lists. 1000’s bargains at our
secure site: www.bardwells.co.uk
288, Abbeydale Rd. Sheffield. S7 1FL
0845 166 2329 (local rate)

I EVERYDAY PRACTICAL

E = EECTRONICS

VISIT OUR ONLINE
SHOP TO ORDER
SUBSCRIPTIONS (AND
RENEWALS), BACK
ISSUES, CDROMS,
BOOKS, PCBS, AND
MANUALS

www.epemag.co.uk

HEROS TECHNOLOGY LTD

http://wwattherostechnology:co.uk
eElectronic Components and Services.
oRF Components.
#PIC microcontollers practical applications never been
so simple with our Modules Boards and Software.
ePeripheral modules for all microcontrollers.
eSolution for Developers, Pre-production, Educational
and Hobby applications.

RSHELECIRONIES

ELECTRONIC COMPONENTS & KITS
P&P £2.50 (orders over £25 Free P&P)
A wide range of popular components.
No Minimum Order. No Sign-up. No VAT.
Visit our easy to use website

www.rshelectronics.co.uk

SAFFRON ELECTRONICS LTD
Suppliers of High Quality Electronic Components
since 1991
Resistors, Caps, Batteries, Chargers, Semiconductors,
LED’s, IC’s, PCB's, Switches, Solder, Cable, Wire, Etc.
Online Catalogue and Shop available at
www.SaffronElectronics.co.uk
Saffron House, 16 Field Street, Cannock, Staffs. WS11

5QPTelephone: 0845 166 2314 (local rate)

Your own complete

eCommerce 24/7 site i
for only £10 per week! % "},f"'
Domain, secure hosting, emails,
shopping basket, etc, included.

Everyday Practical Electronics, April 2007

details: www.eConcept.co.uk

C Miscellaneous D)

VALVES AND ALLIED COMPO-
NENTS IN STOCK. Phone for free list.
Valves, books and magazines wanted.
Geoft Davies (Radio), tel. 01788 574774.

WANTED OLD HALF INCH FERRITE
RODS. Must be half inch (12.7mm) in
diameter and be six inches long or more, will
pay very good money for the ferrite rods.
Contact Peter Tankard on Sheffield 0114
2316321 between 9am and 10pm.

FOR Y2 PRICE VALVE CLEARANCE
catalogue send £1.00 in 1st or 2nd class
stamps FOR COMBINED VALVE &
COMPONENT CLEARANCE list send
£1.50 in Ist or 2nd class stamps. W.
Burcher, 676 Foxhall Road, Ipswich,
Suffolk, IP3 8NQ. Tel: 01473 272218.

BUILD A ‘STAR’ TYPE TESTER for
EECIV and Teves I/IV ABS. Full details
at www.graynada.co.uk and follow ‘the
FCR’ link, or email info@ graynada.co.uk
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Get your magazine
‘instantly’ anywhere
in the world - buy
and download from
the web.

TAKE A LOOK, A
FREE ISSUE IS
AVAILABLE
A one year subscription
(12 issues) costs just
$15.99 (US)

Back issues are also
available
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Europe’s Largest
Surplus Store

20,000,000 Items on line NOW !
New items added dail

Established for over 25 years, UK company
Display Electronics prides itself on offering a
massive range of electronic and associated
electro-mechanical equipment and parts to
the Hobbyist, Educational and Industrial
user. Many current and obsolete hard to get
parts are available from our vast stocks,
which include:

¢ 6,000,000 Semiconductors

+ 5,000 Power Supplies

¢ 25,000 Electric Motors

¢ 10,000 Connectors

+ 100,000 Relays & Contactors

+ 2000 Rack Cabinets & Accessories

+ 4000 Items of Test Equipment

+ 5000 Hard Disk Drives

www.distel.co.uk

Display Electronics Telephone

20135 Osborne Road | 1441 020 8653 3333
Fax [44] 020 8653 8888

Surrey UK CR7 8PD

Rechargeable Batteries With Solder Tags

NIMH NICAD

AA 2000mAh AA B50mAh.........cccoeunn £1.41
C 4Ah ......... C 25Ah .o £3.60
D 9Ah .......... D 4AN £4.95
PP3 150mAh

Instrument case with edge connector and screw terminals
Size 112mm x 52mm x 105mm tall

This box consists of a cream base with a PCB slot, a cover plate to pro-
tect your circuit, a black lid with a 12 way edge connector and 12 screw
terminals built in (8mm pitch) and 2 screws to hold the lid on. The cream
bases have minor marks from dust and handling price £2.00 +
VAT (=£2.35) for a sample or £44.00+VAT (=£51.70) for a box of 44.

866 battery pack originally intended to be
used with an orbitel mobile telephone it
contains 10 1-6Ah sub C batteries (42 x
22 dia. the size usually used in cordless
screwdrivers etc.) the pack is new and
unused and can be broken open quite
easily £7.46 + VAT = £8.77

Please add £1.66 + VAT = £1.95 postage & packing per order

[ 3
JPG Electronics
Shaws Row, Old Road, Chesterfield, S40 2RB.

Tel 01246 211202 Fax 01246 550959
www.JPGElectronics.com
Mastercard/Visa/Switch
Callers welcome 9.30 a.m. to 5.30 p.m. Monday to Saturday
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CONTROL YOUR COSTS WITH THIS
ENERGY METER

Have you recovered from the shock of receiving your latest
electricity bill? Have you resolved to reduce your electricity
usage? This Energy Meter lets you accurately monitor energy
usage for individual appliances and even figures out what it
costs to run them.

BASS EXTENDER

This Bass Extender circuit can give you as much as an extra
octave of bass response from your existing hifi speakers, as
long as you are not running them near full power.

SMS CONTROLLER ADD-ONS

The universal nature of the SMS Controller means that it can be
used in a huge variety of applications. As a result, external inter-
face circuits will sometimes be required. Here are three handy
add-ons: (1) a test jig; (2) a PIR sensor interface; and (3) a low-
battery alarm.

MAY '07 ISSUE ON SALE APRIL 12
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SERIAL COIVIMUNICATIONS SPECIALISTS
t Solutions _ ™

** NEW LOW PRICE **

USB - CAN Bus adapter o ) .- e
£81.50 ——

£12.50
Quality USB to RS232 converter
cable with detachable 10cm
extender cable. FTDI Chipset
and Drivers for superior
compatibility and 0.5, support.

2 Port Industrial USB RS232 Serial
R5232 - CAN Bus Adapter with wall mount bracket and 5V
£61.00 DC auxiliary output

Affordable CAN Bus Solutions from £61 ( CAN-232 ) 1 to 16 port USB to Serial Adapters from £12.50

CANUSB and CAN-232 are small adapters that plug into any PC USB / RS232 With over 20 different models available, we probably stock the
Port respectively to give instant CAN connectivity. These can be treated by
software as a standard Windows COM Port Sending and receiving can be

widest range of USB Serial Adapters available anywhere. We offer
converter cables, multi-port enclosure style models in metal and
plastic, also rack mount units with integral PSU such as the USB-
16COM-RM. Serial interfaces supported include RS232, RS422 and
R5485. We also supply opto-isolated R5422 and RS485 versions for

done in standard ASCII format. These are high performance products for

much less than competitive solutions.

=== B Prize Wi = - = 2 S A
NArSO: ‘zricr?rzlfrer;n;(ft;a N TTE reliable long distance « ations. All our USB Serial products

Products of the Year 16 channel logic analyzer are based on the premium chipsets and drivers from FTDI Chip for
£125.00 - probe set extra

£195.00

superior compatibility, performance and technical support across
Windows, MAC-05, CE and Linux platforms.

2 channel 1MS/s PC scope,
signal generator & data logger

USB Instruments - PC Osciliuscopes?Logic Analyzers

QOur PC Instr ts may be budget priced but have a wealth of features R
8 Port Industrial Ethernet R5232
normally only found in more expensive instrumentation. Our oscilloscopes / RS422 / RS485 Serial Server Single Port high performance
have sophisticated digital triggering including delayed timebase and come with wall mount bracket and Industrial Wireless Ethernet
B ceshit bl e pE, RS232 / RS422 / RS485 Serial
with application software and DLL interface to 3rd Party apps. Our ANTS Server with PSU and wall mount
and ANT16 Logic Analyzers feature 8/16 capture channels of data at a bracket. Connects wired also.
blazing 500MS/S sample rate in a compact enclosure. S -
Ethernet & Wi-Fi 802-11b/g RS232/422/485 Serial Servers
Low Profile Version |
b alibis - i1 / One to eight port industrial strength Ethernet and Wireless ethernet
4 Port UPCI RS232 Serial Card serial RS232/RS422/RS485 Servers. Connect to your serial device
Spider Cable or COMBOX 10 remotely over your Wireless network, Ethernet or via the Internet.

( extra )

£65.00

Based on the 32-bit ARM CPU these systems offer powerful serial
connectivity and a wealth of features. WLAN models comply with IEEE
802.11b/g, max. 54 Mb/s and also offer a 10/100Mbps secondary
ethernet connection. All models come complete with PSU.

Prices start at only £85.00 ( NetCOM 111 ).

EasySync Ltd

UPCI Serial Cards from £15 ( uPCI-100L ) 373 Scotland Street
Glasgow G5 8QB U.K.

Tel: +44 (141) 418-0181 Fax: +44 (141) 418-0110
Web : http://www.easysync.co.uk

E-Mail: sales@easysync.co.uk

* Prices shown exclude carriage and VAT where applicable

Discover our great value for money range of muiti-port uPCI serial cards.
Supporting from one to eight ports, the range includes RS232, RS5422,
RS485 and opto-isolated versions. Qur 4 port and 8 port models can connect

through external cables or the innovative wall mounting COMBOX.
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EMBEDDED SIMULATION PCB DESIGN

— IS1S SCHEMATIC .

A powerful capture package tailored for todays engineer and designed to allow rapid
entry of complex schematics for simulation and PCB Layout.

A customised implementation of the industry standard Berkeley SPICE 3F5 engine
with extensive optimisations and enhancements for true mixed mode simulation
and circuit animation.

VSM VIRTUAL SYSTEM MODELLING

The worlds first and best schematic based microcontroller co-simulation software.
Proteus VSM allows you to simulate the interaction between software running on a
microcontroller and any analog or digital electronics connected to it. This streamlines
the project lifecycle and obviates the need for expensive hardware analysis tools.

A modern and professional layout package which seamlessly integrates with the ISIS
capture software. Features such as autoplacement and autorouting, interactive DRC
and an intuitive interface all serve to maximise productivity and reduce time to market.

~-LABCENTER ELECTRONICS LTD. CONTACLT US NOW
A technology pioneer in the EDA industry since 1988. to discuss requirements or
Technical support direct from the program authors. request a FREE evaluation copy.

Flexible packages and pricing tailored to customer requirements.
Tel: 01756 7534490

I /\ /\ A Fax: 01756 752857
ahl:El'ltEI' www.labcenter.co.uk E::.ih info@labcenter.co.uk

Electronics
Labcenter Electronics Ltd., 53-55 Main Street, Grassington,
North Yorks, BD23 SAA. Registered in England 4692454
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