
BitSCOPe Pc oscilloscopes & Anolyze?s

use libra¡ies to bu¡ld custom Bitscope solutions.

Bitscope Desisns Ë:" [3:] 31323?ZZ www. bits coPe.com

BitScope DSO Software for Windows and Linux
BitScope DSO is fast and intuitive multi-channel test and measurement software for your
PC or notebook. Whether it's a digital scope, spectrum analyzer, mixed signal scope,
logic analyzer, waveform generator or data recorder, BitScope DSO supports them alì.

Capture deep buffer one-shots or display waveforms live just like an analog scope.
Comprehensive test instrument integration means you can view the same data in
different ways simultaneously at the click of a button.

DSO may even be used stand-alone to share data with colleagues, students or
customers. Waveforms may be expoñed as ponable image files or live captures replayed
on other PCs as if a BitScope was locally connected.

BitScope DSO supports all current BitScope models, auto-configures when it connects
and can manage multiple BitScopes concurrently. No manual setup is normally required
Data expoft js ava¡lable for use with third party software tools and BitScope's networked
data acqu¡sition capabilities are fully supponed.

lnstrument Software for BitScope Mixed Signal Oscilloscopes
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o incred¡ble CDs with over 1000 classic projects
Scientif ic American,
f ield of science. . .

Arguably THE most IMPORTANT collection of
scientific projects ever put together!
This is version 3, Super Science Fair Edition
from the pages of Scientific American.

from the. pages of
Govenng euery

INCLUDES
BONUS SCIENCE
SO RE
tIB RY!
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2004. . . or read on line at siliconchip.com.au

TIERE'S IIOtif TO ORDER YOUR COPY:
BY PH0NE:.

There's also a handy order form inside this issue (see S¡r¡cou Cnrp Booltshop pages).

SCIENTIFIC
AMERICAN

': The ComPlete Collection

ì. Soper Science Fair Edition
' .:-
= Instructions to perform over .
ì¡ 
--ãiperiments Îrorrr every fie ;

"A must for every science student, science
teacher, science lab . . . or simply for those
with &n enquiring mind . . ."
Just a tiny selection of the incredible range of projects:

. Build a seismograph to study earthquakes. IMake soap bubbles that last for months.
Monitor the health of local streams. Preserve biological specimens. Build a carbon

dioxide laser. Grow bacteria cultures safely at home. Build a ripple tank to study wave

phenomena. Discover how plants grow in low gravity. Do strange experiments with

sound. Use a hot wire to study the crystal structure of steel. Extract and purify DNA

in your kitchen .Create a laser hologram. Study variable stars like a pro. lnvestigate

vortexes in water. Cultivate slime moulds . Study the flight efficiency of soaring birds

. How to make an Electret. Construct fluid lenses. Raise butterflies as experimental

animals. Study the physics of spinning tops. Build an apparatus for studying chaotic

systems. Detect metals in air, liquids, or solids. Photograph an ant's brain and

nervous system. Use magnets to make fluids into solids. Measure the metabolism of

an insect . . . . âfld many, many more (a thousand more, in fact!)

9-4 Mon-Fri " tÌ 
24 Hours 7 Days

* Please have your credit card handy! # Don't forget to include your name, address, phone no and credit card delails. ^ You will be prompted for required inlormation

@2 BY FAX:# -á\ BY MAIL:#

ìÞÀ (02)9939 2648 \4/> P0 Box 13
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ùur 2008 Full Colour Catalogue has Anlved
This is our biggest and best
catalogue ever. lt is full of
great new products and
some old favourites. And
best of all, it's still only
$3.9S at Jaycar stores or
stock¡sts.
Want a FBEE copy?
UUith every order of $20
or mo¡e placed via our
Techstore website, we
will include a free copy
of our bumper
catalogue. You will
need to ask though as
we don't want to use
up valuable
resources if you
already have one.

Two Channel SATA Hard Disk Contmller with R.A.!.D.
Add SATA hard drives to any computer with a spare PCI card slot.
The controller supports two SATA hârd drives and comes with
R A.l.D. software The controller can be set up as a R A.l.D
0 or I sub-system to provide
enhanced data secur¡ty. ATA \
1.0 compliant. Supports data -\
transfer rates up to l.Scbps
Silicon lmage Sil35l2 Ch¡pset.

A truly portable world radio that is designed for
functionality and ease of use. The receiver covers
the standard AM/FM bands as well as the
short wave bands from 2,300kH2 to
22,000kHz. The tuner uses Phase
Locked Loop (PPLJ technology wh¡ch
ensures rock-steady, drift free
recept¡on even with weaker signals.
This is an excellent radio that will
perform well for years to come.
. Requ¡res 2 x AA batteries

Battery Powered BBQ Cleaner with Light
Clean off that built-up gr¡me with this handy BBQ cleaner. lts
rotating brush will clean both your
grill ând hotplate so well that you

will never be embarrassed at the
state of your plate. lt even has a

bu¡lt in scraper and LED l¡ght for
those hard to see dark corners
Requires B x AA batteries
. Measures:295(L)mm

www. sr I rconcn r p.com. au
TELEPHONEo 1800 022888 INTERNETo www.iaycar.com.au A:



Do You Eat, Breathe and Sleep
for full-time and part-time posit¡ons all over Australia & New Zealand

Jaycar Eleclronics is a rapidly growing, Auslralian
owned, internat¡onal retailer with more than 39 sfores in
Austral¡a and New Zealand. 0rr aggressive expansion
programme has resulted in the need for dedicated
¡ndiv¡duals to io¡n our team to assist us ¡n achieving our
goa ls.

We pride ourselves on the lechnical knowledge of our
staff. Do you think that the follow¡ng statements describe
you? Please put a tick in the boxes that do:

. Knowledge of electron¡cs. palicularly at component level
¡ Assemble pr0¡ects 0r kits yourself f0r car, computer, audi0, etc.
X Have empathy w¡th others wh0 have the same interest as you
tr May have worked in some reta¡l already (not obligarory)
! Have energy, enthus¡asm and a personal¡ty (hat enjovs

helping people
! Apprec¡ales an opportun¡ty f0r luture advancenent
! Have an €ve for de(a¡l

Why not do something you love and get paid for it? Please
write or email us w¡th your deta¡ls, along with your C.V
and any qual¡fications you may have. We pay a
compet¡t¡ve salary, sales commissions and have great
benefits like a liberal staff purchase policy.

Send to:
Reta¡l 0perat¡ons Manager - Jaycar Elecùonics Pty ltd
P0. Box 6424 Silverwater NSW 1811

Email: iobs@iaycarcom.au

Jaycar Electron¡cs is an equal opportunity employer and
aclively promotes staff fr0m w¡lh¡n the organ¡sat¡on.

Ia/gtrar

R F M A *5"Y,'-9#,|,1:.å:|fII"?JLÎ
BtMl -151 .300-10

VHF FM Transceiver

s Power: 100mW
I Data rate 1okbps

Also: 151.275 & 151.6MH2

Applications:
Rural

Utilities

lndustrial

Commercial

Government

Meter Reading

BiM2A-433-64
UHF FM Transceiver

33mmx23mmx4mm

RADIOMETRIX: Low Power, Licence Exempt Radio Modules
RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250,

Ph : 03-633 1-6789. Email : sales@fmodules,com.au, Web: tfmodules.com.au

KIT ASSEMBLY

KEITH RIPPON KIT ASSEMBLY &
REPAIR:
* Australia & New Zealand
. Small production runs.
Phone Keith 0409 662794.
keith.rippon @ gmail.com

WANTED

CUSTOMERS: Truscotts Electronic
World - large range of semiconductors

t)oil'Nt oat) ollll 0l'llt,(xì a't'
www. iinet. net.au/-worcom
WORTDWIDE ETECTBOTIC GOMPOIIEilTS

P0 Box 631, Hillarys, WA 6923
Ph: (08) 9307 7305 Fax: (08) 3307 7309

Email: worcom@i¡net.net.au

and passive components for industry,
hobbyist and amateur projects includ-
ing Drew Diamond. 27fhe Mall, South
Croydon, Melbourne. (03) 9723 3860.
electronícworld @ optusnet.com.au

HIGH QUALITY VALVEÆUBE KITS
MUDLARK .È
A2o5 2oWCH t
STEREO VALVE
AMPLIFIER
SC Áug-Sep
2005

This greallooking and PRODUCTION

popular valve amplifier now has better
sound than ever and has been favourably compared
to other valve amplifiers costing 3-5 times its price.

FULL KIT: $950.00
Available in silver as shown or in shoji white for a
really contemporary appearance.

GTESS AUDIO: 7 Lyonsville Ave, Preslon 3072.
Phone: (O3l 9442 3991 Mob: 0403 O55 374

SC Jufy-Aug
2007

LIMITED

¿
These amazing clocks are loved by technical and
non-technical people allke. Features retro vintage
Nixie tubes & crystal control for accurate time.

FULL KIT: $259.00 with lransparent housing & blue
LED uplighting. LESS HOUSING: $199,00

' ENOUIRE FOR OUR VALVE/
TUBE RELATED PARTS LIST

Emqil:

StLtcoN Cntp www. s¡ I ¡ conc h i p. co m. au siliconchip.com.au APRIL 2OO8
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Beyond The CapacitorThere Is The Ultracapac¡tor
Don't think microfarads . . . start thinking in KlLOFarads! They could represent
the next big breakthrough in electric vehicle technology - by Ross Tester

HowTo Get lnto DigitalTV, Pt.2
What you need to do about the antenna for reliable interference-free reception
- by Alan Hughes

Charge Controller For 12V Lead-Acid Or SLA Batteries
Upgrade your standard 12V lead-acid or SLA battery charger to a complete 2-
step or 3-step charger with this easy-to-build unit. lt prevents battery damage
and allows the battery to be left connected to the charger - by John Clarke

A Safe Flash Trigger ForYour Digital SLR Camera
Don't fry your digital SLR's flash trigger contacts! Build the $5 Safe-T-Flash
and set the flash trigger voltage to a safe level - by Ross Tester

12V-24V High-Current DC Motor Speed Controller,Pl.2
Last month, we described the circuit and software features of our new High-
Current DC Motor Speed Controller. This month, we show you how to build
and test it - by Mauro Grassi

Two-Way Stereo Headphone Adaptor
No headphone output on your stereo amplifier? This adaptor connects
between your amplifier and loudspeakers, has several operating modes and
features two output sockets with individual volume controls - by Mauro Grassi

40 Circuit Notebook
(1) Regenerative Shortwave Radio Receiver Has Audio Limiter; (2) Timer
Has Zero Current After Shutdown; (3) Two-Way Active Crossover Uses
Transconductance Amplifiers; (4) Magnetic Proximity Switch; (5) Simple 9V
Battery Tester

53 Serviceman's Log
Are things getting too complicated? - by the TV Serviceman

80 Vintage Radio
Shortwave converters from the 1930s - by Bodney Champness

Publisher's Letter
Mailbag
Order Form
Products Showcase

Ask Silicon Chip
Notes & Errata
Back lssues
Market Centre

WhatYou NeedTo Do AboutThe
Antenna For DigitalTV - Page 22.

Charge Controller -q
For 12V Lead-Acid Or SLA
Batteries - Page 30.

88
91

92
94

2
4

17
79
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PuilisneF's lettcr
Your future electric car may
use ultracapacitors

As it says in one of the letters in Mailbag this
month, electric cars are coming. Or at the very least,
they are coming closer. A recent issue of The Wall
Street lourno.l reported that General Motors and
Toyota are now punting on electric cars rather than
hydrogen power. Good thing too. We have always
thought that fuel cells and hydrogen were a distrac-
tion lrom the main game because fuel cells are very
expensive and the distribution and storage of hydrogen was always going
to be a major probÌem,

Part of the change of heart has come about due to recent advances in
Lithium-ion batteries whereby future electric cars might have a range of up
to 500km before they need to recharge. With a potential range of 500km, car
makers will no longer be able to argue that people won't buy electric cars
because they cannot go far enough on a single charge.

At the same time, Nissan has just announced that it will release an electric
car in 2010. Will it be along the same lines as the Nissan Mixim concept car?
Probably not but vou can be sure that it wiÌl use some of the same technol-
ogy, with Lithium-ion batteries and a similar power-train. Mitsubishi has
also indicated that it will sell an electric sports car.

GM will also release its Chevrolet Volt electric car but since it has a small
on-board petrol generator to top up the battery for long drives, we don't
think it is a full-on electric car - it's a "pretend" one. It is really just a further
refinement of hybrid electric vehicles like the Toyota Prius or Honda Civic.
Why don't they revisit the EVA-1 with Lithium-ion batteries?

However, the latest really interesting development is highlighted with
the article on ultracapacitors in this issue (page 12).In themselves, uÌtra-
capacitors are mind-bogglingbecause of the sheervalues of capacitance now
being achieved. Years ago, the standard unit of capacitance, the Farad, was
always regarded as an academic curiosity, something that would never be a
practical device, Yet we are now talking about capacitances of t000 Farads
and huge energy storage.

For anyone who has pÌayed with a typical supercapacitor over the last few
years, this is an amazing shift. For example, if you have tested how much
energy can be stored in a 1 Farad 5.5V supercapacitor (15 loules), you will
know that it is fine for lighting LEDs and powering Ìow-current circuits but
comparecl to a couple of NiMH AA ceÌls, it is like the proverbial 110 pound
weakling on the beach! (Oh, and before the metric thought police come to
take me away in shackles, is there a better comparison?)

So it is even more amazing just how much energy can now be stored in
banks of uÌtracapacitors. We are now talking about the same amount of en-
ergy as would be required for a practical electric car - 30 kilowatt-hours or
more. This couÌd be used on its own or combined with a large rechargeable
battery bank. UÌtracapacitors aÌe even being tried out in electric buses. And
it turns out that our very own CSIRO has been researching this area for quite
a few years, as reported in our story in this issue.

So the developments are coming thick and fast. In fact, next month we
will be reviewing the first reaÌly practical electric vehicle for consumer use.
It is already avaiÌable in Australia and they are seÌling fast.

Leo Simpson

WANTED
Electron ics/Software

Engineer
The successful candidate will be
able to take a concept and turn it
into a working electronic product
Skills required include:

' analogue and digital circuit design
with AVR or ARMT microcontrollers

' PCB design experience with Pro-
tel 99SE or Altium Designer 6

' strong skills with C and ASM for
the AtmelAVR orARMT (SAM7X)

Full details at
www. g ra ntron ics. com.au/jobs. htm I

GRANTRONICS PTY LTD
www.grantronics.com.au

More frequent updates - euery 2.5 seconds!
More alam settings - over 70 parameterc!

More highs, lows and graphs - over 80 in all!

With the Vantage Pro2 Weather Stalion
you get incredibly detailed information on:

Wind - direction and strength
Rainfall - current, recent patterns etc.

Temperature - current, wind chill, etc

Baromelric pressure - current and trends
Humidity & dewpoint - current and 24 hrs

And your own local forecast, You'll be

m0re accurate than the weather bureau !

Available in wired or wireless models
(wireless transmission up to 300m!)

ECOI¡I¡Ä.TCH
llnit 5, ll Southforl 0ue l(¡lsyth, Uic 3l3t

Iel: l03l srfl t[f0 fax [03] 9t8l t050
www.dau¡s¡nstruments.com.au

VIDEO.AUDIO.PG
distribution amps - splitters

digital standards converters - tbc's
switchers - cables - adaptors
genlockers - scan converters
bulk vga cable - wallplates

DVS5C & DVS5S
H¡gh Performance
Video / S-Video
and Audio Spl¡tters

óÐöêèê.¡eûcù
aaqQsQcaoQoo

@TJEST

:=::=i;'ir lAESIflm.
Ouesl Electonrcs Pty Lrm ted abn 83 003 501 282 t'a Ouesl¡o¡1x

Pfoducls, Specials & Pr¡celisl al w$rw.queslron¡x.c0m.au

1Ð< (o2l 4341 2795 phone (02) 4343 1970
em a i I : questav @ quest rcn ¡x. c o m. a u

wum,. dontf 0nics. com has 300 selected
hardware and software products avail-
able from over 40 world wide manufactur-
ers, and authors.

Olimex Development Boards & Tools:
ARM, AVB, MAXQ, MSP43O ANd PIC.

Atmel Programmers And Compilers:
STK500, Codevision C, Bascom AVR,

FED AVIDICY Pro, MikroElektronika Basic

and Pascal, Flash File support, and boot
loaders.

PlCmicro Programmers And Compilers:
microEngineering Labs USB programmers,

adapters, and Basic Compilers, DIY (Kit-

srus) USB programmers, MikroElektronika
Basic, Pascal, DSpic Pascal Compilers,
CCS C, FED C, Hi-Tech C, MikroElektronika
C, disassembler and hex tools.

CAN: Lawicell CANUSB, CAN232

FTDI: USB Family of lC 's. FT232RL,
FT2452RL, also BL and others.

4DSystems LCD/Graphics: Add VGA
monitor, or OLED LCD to your micro. Simple

Serial l/F.

Heaps And Heaps Of USB Products:
TTL, RS-232, RS-485, modules, cables,

analyzers, CRO's,

Popular Easysync USB To RS-232
Cable: Works when the others fail. Only
one recommended by CBUS. Money back
guarantee.

www.dontron¡cs-shop. com

I)on

$J
You get results

,.¡-r-n'o, s 

- 
fastet Wilh lhe

urof ld' rollers!
o 12AO:'

protected inputs
o LCD,5 buttons,
o No soldering reqir
o Easy to program, Þ

excellent tutorials
o Powerful, versatile ttt"tttoili*

Developcr's Kit S193 incìudes prograrrrrning cable & solnvare

Made in Australia - enthusiastic users rvorld-wide
-sc.com

Printed Gircuit Board Manufacture
48-Hour service + High quality * Low prices

1 ofstoanyquantity
Artwork design if required

\ CaIl for obli gati on lree q uote... a

IANT PCBS. POBox 448. Avalon
1í8q tr

LEDs, LED drivers, kits and all sorts of
other stuff. www.ledsales,com,au

RCS RADIO/DESIGN is at 41 Arlewis
St, Chester Hll 2162, NSW Australia
and has all the published PC boards
from SC, EA, ETl, HE, AEM & others. Ph
(02) 9738 0330.
sales @ rcsradio.com.au
www,rcsradio.com.au

SWmWW
* Each binder holds up to 12 issues

* StLtcoN CHIP logo on spine & cover

Price: $413.95 plus $45.50 p&p each. Avail-
able in Australia only. Buy five and get them
postage free.

Ghuft&@fiffiW
Do you have a good circuit idea? lf so, skelch it out, wille a briel descrÍption of ils op-

eration & send it to us. Provided your idea is workable & original, we'll publish ¡t in Circuit
Notebook & you'll make some money. We pay up to $100 for a good circuit idea or you

could win some tesl gear. Silicon Chip Publicalions, P0 Box 139, Collaroy, NSW 2097.

Stucot¡t Cutp siliconchip.com.au www. si I i conch i p. com. au APRIL 2OOB 95
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CIASSI FI EO AOVERnIil NE RAÍES
Advertising rates for these pages: Classified ads: $29.50 (incl. GST) for up to 20
words plus 85 cents for each additionalword. Display ads:$54.50 (incl. GST) per
column centimetre (max. 1Ocm). Closing date: 5 weeks prior to month of sale.

To book your classified ad, email the text to silicon@siliconchip.com.au and
include your credit card details, or fax (02) 9939 2648, or post to Silicon Chip
Classifieds, PO Box 139, Collaroy, NSW, Australia2097.

Enclosed is my cheque/money order for $ or please debit my

E Visa Card E Master Card

Card expiry date__/_

Streel

Suburb/town Postcode

Phone: Fax:

Card No.

Signature

Name

L..IIIIIIIIIIIIIIIIII ..J

S4 SLICON CHTP

Cat. No. Description

2405-7 Expresscard to Serial

2402-7 Express0ard to Gigabit LAN

2401-7 Express0ard t0 eSATA - 2 Port

2403-7 Express0ard to Firewire (13944)

2404-7 Express0ard to Firewire & USB Combo

2457-7 PCìe to Expresscard Adapter

2408-7 IJSB to Express0ard Adapter

2407-7 Expresscard into PCMCIA Slot Adapter

Price

$139

$1 19

$1 19

$1 29

$1 39

$1 09

$1 2s

$7s

Cat. No. Description

9287-7 Cordless Pen Mouse

9521-7 Cordless Pen Mouse with Laser Pointer

9526-7 Bemote G0ntrol - Voice Activated & Programmable!

1008265-7 Wireless VGA Adapter (802.1.1 g based)

17115-7 LGA775 M0ther¡oard with ISA Slots Cat
1 51 56-7 USB to VGA Adapter

Temperature Logging
18211-7 Standalone Temperature Logger - Software & Reader

18210-7 Temp LoggerTag only - 8000 Readings

18212-7 Temp & Humidity LoggerTag only - 4000 Beadings

17085-7 I

6988-7 SATA 2.5' HD to eSATA & USB Combo Enclosure

6913-7 SATA 3.5' HD to eSATA & USB C,ombo Enclosure

1 008319-7 SATA t0 eSATA Backplane - 2 Port

1008241-7 eSATA Cable 1 m

Dlgital M¡croscopes ¿
3626-7 USB Microscope Basic

3685-7 USB Microscope with Microtouch

3ô86-7 USB Microscope with Microtouch Trigger

3687-7 USB Microscope PLUS wiû Measurement

3688-7 USB Micr0scope with M¡crotouch & Measure

PCI Expr€ss
2450-7 Gigabit LAN

2452-7 Firewire B & USB C,ombo

2453-7 SATA ll -2 Port

2456-7 2/t56 Serial & Parallel Combo

What's New?

'r'*'*'rrrt ;* l':

2920-7 USB to S rt $59
2929-t USB to S rt $459
2853-7 USB to R $249
2907 -7 I.JSB to R $560
23025-7 USB 10 5 $45

1 1 333-7 5 Port 1 0/1 00

11334-7 I Port 10/100
11323-7 16Port10/100 Cat11334
11324-7 24 Port 10/100
11435-7 5 Port Gigabit

11436-7 8 Port Gigabit

11535-7 l6 Porl
cutrraz+Q

Cat. No. Descr¡ption ätlf cat 2s000 Price

-7 Ootical Extender to 25m - 
=- i' Cat 23007

23000-7 3 Port Sw $39
23001 -7 3 Pon Sw $39
23002-7 4 Input,z Tosl¡nk' 006 

$118
23006-7 Toslink to r $52
23005-7 S/PDIF to r $52

20 years experrence!

HI.FI SPEAKER REPAIRS
YOUN EXPEßI SPEAKEN NEPAIß SPECIALISIS

Specialising in UK, US and Danish brands

Speakerbits areyourvintage, rare and collectabie speaker

repair experts. Foam sunounds,voice coils, complete

recone kits and more 0riginal 0EM partsforScan-Speak,

Dynaudio,Tannoy, JBI ElectroVoice and othersl

tel: 03 9647 7000 www.speakerbits.com

FOR SA.LE

MicroByte Electronics: PIC Micros

- Development Board - Development
tools & Components. Phone: (03) 9378
4288. info@ microbyte.com.au ; www.
microbyte.com.au

PCBs MADE, ONE OR MANY. Any
format, hobbyists welcome. Sesame
Electronics Phone (02) 9593 1025.
sesame@sesame.com.au
vvww.sesame.com.au

LEDs! | NOW HAVE good stocks of
Nichia superbright oval LEDs, as well
as Smm Agilent (HP) LEDs. These
are fantastic, bright brand-name qual-
ity LEDs at Chinese LED prices! Also
Osram sufface mount range and other
NOS standard and superbright brand
name LEDs from just a few cents each.
Also Cree X-Lamps, 5 and 10 watt power

Descr¡pt¡on

USB EPR0M Programmer

Car PC 1 2v - 1 Ghz 51 2Mb 80Gb WinXP

USB 2,0 Analog TV Tuner & Video Capture

Cat. No

3655-7
.1.168-7

3527-7
3102-7
2726-7
2737-7
6741 -7

2874-7
2959-7
1248-7
1171-7
1173-7
151 41 -7

6885-7

Price

$499
$1 659

$119
$1 49

$269
$269
$ee
$569
$599
$699
$470
$579
$1 99

$299

=É

=o
Éo-

Cat. No. Description

PoS Bundles
951 4-7

9510-7

9493BLK-7

1 0081 49-7
1 0081 78-7

8264-7
5839BLK-7

95l2BLK-7
5551 -7

5751-7
9338-7

Basic Point 0f Sale Bundle

Premium Point 0f Sale Bundle Cat 8264 __.
Barcode Scanners
USB Barcode Scanner - CCD

USB Barcode Scanner - Laser

Bluetooth Cordless Barcode Scanner -
Assorted Hardware
Magnetic Card BeaderTrack 1,2&3 -PSlz $139
Thermal Receipt Printer - Parallel $569
Cash Drawer - RJl 2 (Connects t0 receipt printer) $l 79

Mini Label Printer - 54mm Wide $239
ZebraLP2S4+Labd Printer- 104mm Wide ^ S659

Cheque Reader - PS/2 l:..:., 'V i $718

----: Cat 1008.178 -,Ì\ Cat 5751 6741 aT2874

,
CaT 1248 Cat 1 51 41

www. s i I i co n c h i p. com. au pr¡ces subject to ange nolice. currenl

USB to PCMCIA for Wireless Broadband Cards 32-bit



Letters and emails should contain complete name, address and daytime phone number. Letters to
the Editor are submitted on the condition that S¡licon Chip Publications Pty Ltd may edit and has the
right to reproduce in electronic form and communicate these letters. This also applies to submissions
to'Ask Sruco¡l CHrp" and "Circuit Notebool{'.

Dual mono 20W class-A
amplifier wanted

Could you do a follow up article
to the Class-A amplifier with details
to make it into a dual mono design? I
think that would interest a lot of read-
ers, as that is what I intend on doing.

The only problem I have is that the
specified transformer is $90, So that
makes $180 (one per channel). Could
you recommend any other toroidal
transformers that will do the job?

]effHeath,
Point Cook, Vic.

Comment: the extra power transformer
will not be your only added expense.
At the very least, you will need two
powü supplies, two chassis and two
loudspeaker protectors. Harbuch Elec-
ftonics (02 9476 5854) may be able to
supply suitable transformers.

Fair go for
tube lovers

,â.s a long-time reader of your maga-
zine from the first issue, I write again
for you to reconsider your position
on publishing a good tube amplifier
design based on the classic Mullard
principles.

From "never ever a valve amplifier
project stance" at SLICoN Crm we have
had everything but, as I recall a project

Proiect to erase
waternark logos

I have been reading the ABC TV
forum which has lots of negative
views on the use of watermarks in
general ald the new ABC watermark
logos in particular. Australian free-
to-air channels are using them now
and they are truly annoying to a
significant percentage of viewers.

Nobody is listening, it seems and
it's time to act. Watch less TV is one
solution. Another is to tape a piece
of grey paper to the screen! Yet an-
otler is to blot the watermark out
elechonically.

to convert computer power supplies to
use in valve projects, a1,2AX7 pream-
plifier, the Mudlark single-ended valve
amplifier, a Nixie clock and even a
3-valve radio.

Please go the whole way and give us
a valve amplifier project. You may be
pleasantly surprised how popular this
would be. Not alÌ of us want to build
Class-A amplifiers and many of us
would like to express our individual-
ity ald not purchase mass-produced
commercial items.

Don't forget: nothing tqo exotic, eg,
EL34s, 124X7, 1.24U7, 20-30W per
side, negative feedback and on the
roll-your-own principle,

Andrew Prest,
Sunshine, Vic.

Headphones give
too much isolation

The December 2008 issue has an
article about an IR transmitter for
headphones. AII is well there except
for the on-going problem ofheadphone
isolation.

When one uses headphones (and
they can sound great), they totally
isolate the user from external sounds.
This is what makes me reluctant to
use headphones. For example, if the
phone rings or there is a knock on the

door, you wouldn't know There is a
need to hear outside noises as well for
headphones to work practicaÌly and
not disturb others.

Chris Bebb,
North Ryde, NSW.

lim Rowe's comment: Mr Bebb is enti-
tled to his opinion but it is a matter of
opinion. Mine is that when I am watch-
ing a movie or a TV program, I don't
wish to enswer the phone or respond
to a knock on the door. There's a time
and a place for everything.

Mini solar battery charger
is not a good design

First, in contrast to my comments
below, my praise to SLICoN CuIp for
a great publication. However, I have
serious concerns regarding the "Mini
Solar Battery Charger" in the February
2008 issue, foom Oatley Electronics.

The "Why a 6V Solar Panel For a
12V Battery?" section does not explain
why at all. In fact it goes some way
to vaguely hint at why NOT to use a
6V panel to charge a L2Y battery. It
suggests that running a PV panel at
its peak output voltage [thus power)
point increases the power available to
charge the battery.

This is true but this circuit cannot
do that! In my opinion, the design

phone 'l]mer; 
Pic-Toc - A Simple Alarm Clock: Fast Universal Battery

Charqer, Pt.2; Backino Up Your Ema¡1.

August 2001: Dl Bo pfi er Module:
Headl¡ght Reminder Module; lJsing
Linux To Share An I

September2001: Mak¡ng lVPSs; Bu¡ldAn MP3Jukebox, Pl.1; PC-Con-
tr0iled lvlaìns Switch: Pers0nal Noise Source For Tinnilus; Directional
Microphone; Uslng Linux T0 Share An lnternet Connection, Pt.4

November2001: Ultra-LD l00WChannelStereoAmpfi er, Pt 1; Neon
Tube M0dulator For Cars; Audio/V¡deo Distr¡bution AmpF eri Bu¡ld A
Short l\4essage Rec0rder Player; Useful Ïps For Your PC

December 2001: lB Transceiver For PCs; 100WCh Stereo AmpA er,
Pt 2; Pardy Lights Colour Display: Plc Fun - Learn¡ng About l\4icros

January 2002: Touch And/Or Remote-C0nk0lled L¡ght Dimmer, Pt.1;
A Cheap 'n'Easy lVotorbike Alarm; 100W /Channel Stereo Ampfi er,
Pt.3: Build A Raucous Alarm: FAQS 0n The MP3 Jukebox.

February2002: 10-Channel lRRemoteContr0l Receiver:2.4GHzH¡gh-
Power Audìo-Video Llnk; louch And/0r Remote-Controlled LiOht Dim-
mer, Pl 2t B00ting A PC Without A Keyb0ard; 4-Way Event Timer

March 2002: [4ighty M¡doel Audio Ampf er l\4odule; 6-Channel
lB Remote Volume Conkol, Pt.1; RIAA Pre-Ampfi er For l\4agnet¡c
Carlridges; 1 2/24V lntelligent Solar Power Battery Charger

ADr¡l channel Lloht Dimmer: Pt.1; Water Level
lrid¡c nch Power Supply; Versatile ¡iultÈ¡rode.f¡me 

Volume Control. P1.2,

May2002:32-LED Kn¡ghtrider;The Battery Guardian (Culs PowerWhen
the Batlerv Voltaoe Drops): Stereo Headphone Ampn er; Automatic
S¡ngle-Channel Light D¡mmer; Pt.2: Stepper Motor Controller.

Augusl2002: Digital re
Logic Probei Digital un
Test lnstrumenls: D er

Seplember 2002: 12V Fluorescent Lamp lnvertert 8-Channel Infrared
RemOte C0ntrol; 50-Watl DC Electronic Load; Spyware - An Update.

0ct0ber2002: Speed ConlrollerFor Universal l\4Otorst PC Parallel Porl
Wizard; Cable Tracer; AVR ¡SP Serial Programmer; 3D TV.

November 2002: SuperCharger For NiCd/Ni[¡H Batleries, Pt.1; Win-
dows-Based EPR0¡, Programmer, Pt.1: 4-Digit Crystal-C0ntrolled
TiminO Module

December 2002: Receiv¡ng W From Salellites: Pt.l: The lricrom¡tter
Slereo tM TransmitterI Windows-Based EPR0II Programmer, Pt.2t Su-
perCharger For NiCd/NilvlH Batteries; Pt 2: S¡mple VHF Fl\4/AlV Radio

January 2003: Receiv¡ng W From Satellites, Pl 2; SC480 50W
RMS Ampn er N¡odule, Pt 1; Gear lndicator For Cars; Active 3-Way
Crossover For Speakers.

tebruary2003: P0rtaPal PASystem, Pl.1;SC48050WR¡rSAmpfi er
Module, Pt.2; Windows-Based EPR0M Programmer, Pt.3: Fun With
The PICÊIXE, Pt 1

March 2003: LED Lighting F0r Your Car: PeltieFEtfect ïnnie Cooler;
PortaPal PA System, Pt.2; 1 2V SLA Battery Float Charger; Little Dynâ-
mile Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door lllinder).

April2003:Video-Audio B0osle ;Telephone
D¡aller For Burglar Alarms; Thr CAXE, Pt.3
(Heartbeat Simulator): Electr¡c as,

May 2003: Widgyb0x Guitar Distort¡on Effects Unitt 10¡IHz Direct
Digital Synthesis Generator; Big Blaster Subwoofer; Pr¡nter Port
Simulator; PICAXE, Pt 4 (lVotor Controller)

June 2003 lntercom:
PICAXE-o8 & Garden
Liqhl¡ng; Di rForoars;
Long-Rang

July 2003: Smart Card Reader & Programmer; PowetrlJp Aut0 Mains
Sw¡tch; A 'Smart" Slave Flash Trigger: Pr0grammable Cont¡nuity Tester;
PICAXEPt.6 DataCommunications;l.JpdatingThePiCProgrammer
& checkerboard; RFID Tags - How They Work

Augusl 2003: PC lnfrared Rem0te Receiver (Play DVDS & lvlP3s 0n
Your PC V¡a Remole Control); Digital lnstrument Display FOr Cars,
Pt.1; Home-Brew Wealherproof 2.4GHz WiFi Antennas; PICAXE Pt.7.

September 2003: Rob0t Wars: KryptOn Bike Light; PIC Programmer;
Current Clamp lvleterAdapter For DMMs; PlCll{E Pt 8-A Data Logger;
Dig'jtal lnstrument Display F0r Cars, Pt 2

odober 2003: PC Board Design, Pl 1; JV80 Loudspeaker System; A
Dirt Cheap, H¡gh-Currenl Power Supply; Low-Cost 501\4Hz Frequency
l\¡eter; Long-Range 16-Channel Remote Control System

November 2003: PC Board Design, Pt 2t 1 2lL\7 Valve Audio Pream-
pfi er;Our Best Ever LED Torch; Smart Badi0 Modem For lMicrocon-
trOllers; PICAXE Pl.9; Programmable PIC-Powered Timer

December 2003: PC Board Design, Pt 3; VHF Beceiver For Weather
satellites; Linear Supply For Luxeon 1 w Slar LEDs; 5V Meter calibrati0n
Slandard; PIC-Based Car Battery Monitori PICAXE Pt.l0.

January 2004: Slud¡o 350W Power Ampn er l¡odule, Pt.1: High-
ffi ciency PowerSupply For'1W Star LEDS: Antenna & RF Preamp For
Weather Satellilesi Lapel MicrophoneAdaptorForPASystems; PICAXE-
l8X 4-Channel Datalog0er, Pl.1;2.4GHZ Audio/Video Link.

February 2004: PC Boârd Des¡gn, Pl.1; Supply Rail Mon¡tor For PCs:
Studio 350W P0wer Ampfi er Module, Pl.2; Shorted Turns fester For
L¡ne 0utput Transformerst PICAXE-1 8X 4-Channel Datalogger, P1.2.

March 2004: PC Board Design, Pt.2; BuildThe ouickBrake Forlncreased
Driv¡ng Safety; 3V-9V (or more) 0C-DC Converter: ESR Meter N4k.2,

Pt.1; PICAXE-1 8X 4-Channel Dalalogger, P1.3.

April 2004: PC Board Desion, Pt.3; LoudspeakerLevel l\4eterForH0me
Theatre Systems; D0g Silencer; M¡xture D¡splay For Cars; ESR Meter
Mk.2, Pl.2; PC/PICAXË lnterface For IJHF Remote Conlrol.

May 2004: Ampfi er Tesl¡ng Wilhout Hioh-Tech Gear: Component V¡deo
T0 RGB Converler; StarpowerSwilching Supply F0r Luxeon Star LEDs;
Wireless Parallel Port; Poor lvlan's Metal Locator

June 2004: Dr Video ¡¡k 2 Video Stabiliser: Build An RFID Security
M0dule; Fridge-DoorAlarm, Courtesy Light Delay F0r Cars; Automat¡ng
PC P0weFl.Jp; Upgraded Sottware For The EPR0M Programmer.

July 2004: Silencìnq A No¡sy PC; Versat¡le Battery Pr0tector: Appl¡ance
Energv lMeter, Pt.1 | A Poor Man's 0 Meler; Regulaled High-Voltaoe Sup-
ply For Vâlve Ampfi ers; Remote Control For A ¡rodel Tråin Layout.

Au ats:WhyBother?;VAF'S NewDC-XGeneral¡on
lV Enhancer & Y/C Separator; Bâlanced Micro-
ph e Eneroy Meter, Pl.2;3-State Logic Probe.

Seplember 2004: Voice Over I P (Vol P) For Beg¡nners; WiFry - C0ok¡ng
[.lp 2.4GHzAntennas: Bed Wett¡ng Alert; Bu¡ld a Programmable Robotl
Anolher cFL lnverteI

0ctober 2004: The Humble "Trannie" Turns 50: S¡ilS Contr0l¡er. Pt'l;
BGB To Component Video cOnverter: USB Power lniectoÍ Rem0te
C0ntroller For Garage Doors & Gates

Novenber 2004:42V Car Electrical Power
Sw¡lch ( Errata Dec. 2004): Charqer F s, Pt. I I

Drivewây Senlry; SMS Cbntrollér, P ntrol.

December 2004: Buìld A Windmill Generat0r, Pt'1; 20W Ampn er
M0dule; Charger For Deep-Cycle f2V Batteries, Pt.2; SolaFPowered
W¡reless Wea[her Station; Bid¡reclional lvlotor Speed Conlroller.

Januarv2005:Windm¡llGeneralot Pl.2;BuildAVSD0Orbell; lRRemole
C0ntroiCheckert 4-M¡nule Shower Imer; The Prawnl¡te; Sinom Says
Game; VAF DC-7 Generation 4 K¡t Speakers

February 2005: W¡ndm¡ll Generator, Pl.3: USB-C0ntrolled Electro-
cardiograph; TwinTen Stereo Ampfi er; lnductance & 0-Factor lvleter,
Pl.1; A Yaoi Antenna For UHF CB; 52 Batlery Charger

Marc tswim-
ming hielded
Loop xe Data
0ver

April 2005: lnslåll Your own ln-Car Vide0 (Revers¡ng ¡ronitor); Build
A llllDl Theremin, Pt.1 ; Bass Extender For l-fi Systems; Sp0rts Sc0re-
board, Pt 2; Sl\4S Controller Add-0ns; A $5 Variable Power Supply

May 2005: Gettino lntoW¡-Ii, Pl.1; Bu¡ld 445-SecOnd Voice Recorder;
W¡rèless Microphone/Aud¡o L¡nk, MlDl Theremin, Pt.2; Sports Score-
board, Pt.3: Aulomatic Stopwatch TimeL

Jü ne 2005: W¡-Fi, Pt 2; The l\4esmeriser LED Clock; Coolmaster Fr¡dg¿j/
Freezer Temperature Controller: Alternative Power Regular; PICAXE
COl0ur Rec0gn¡tion System; AVR200 Single Board Compuler, P1.1.

July 2005: Wi-Fi, Pl.3; Remote-Controlled Aut0malic Lamp D¡mmeri
Leah-Ac¡d Battery Zapper; Serial Stepper Motor controller; Salvaginq
& LJsing Thermostals; Unwired M0dems & External Antennas

August2005: l\4udlarkA20SValve StereoAmpfi er, Pt.1; Programmable
Flexitimer; Carbon Monox¡deAlert: Serial LcD Driver; Enhanced Sporls
Scoreboard; Salvag¡ng Washing lvlachinq Pressure Sw¡tches

September 2005: Build Your Own Seismoqraph; Bilge Sn¡fer For Boals;
VolP Anâloo Phone Adaplor; Mudlark 4205 Valve Stereo Ampfi er,
Pl 2t PICAXE in Schools, Pt 4.

0clober2005: A LookAtGo0gle Earth; Dead Simple USB Breakout Box;
Studi0 Series Stereo PreampR er, Pl.1; Video Reading Aid F0rV¡sion
lmpaired Pe0ple; Simple Alcoh0l Level Meler; Ceiling Fan Timer

November 2005: Good Quality Car Sound 0n The Cheap; Pt 'l; MicrObric
- CAXE I n Schools, Pl.s; Stud¡o Series Stereo
H AMlDlDrumKit,Pt.l;Seriall/0C0ntroller
& 102 Tower Loudspeaker System.

December2005:G00d0ualityCarSound0nTheCheap; Pt.2;Building
The Ult¡mate Jukebox, Pt.1; Universal High-Energy lgn¡t¡0n System,
Pl 1: Bemote LED Annunciâtor For Queue Control: Build A MlDl Drum
Kit, Pt 2ì 433MHz Wireless Data Communication

January2006: PocketTENS Un¡tFor Pa¡n Relief; "Little J¡m" AM Fad¡0
Transmitteri Universal High-Energy lgnit¡on System, Pt,2; Building The
Ultimale Jukebox, Pt.2i MIDI Drum Kit, Pt.3; Picaxe-Based 4331\4Hz
Wireless Thermometerì A Human-Powered LED Torch

February 2006: Electrjc-Powered M0del Aircraft, Pt.1: PC-Controlled
Bur0larAlarm System, Pt.1: BuildACharger ForiPods & MP3 Players;
P¡caxe-Powered Thermostat & Temperature Display; Bu¡ld A [¡lDl Drum
Kit, Pt 4; Building The ultimate Jukebox, Pt 3

March 2006:The Eleclroniccamera, Pt 1 : Pc-Controlled BurglarAlarm
System, PÌ.2; Low-Cost lnterc00ler Water Spray Conlroller: AVR ISP
S0cketBoard; Build A Low-Cost Large Display Anemomeler.

A0ril 2006: The Electron¡c Camera. Pt.2; Studio Ser¡es Remote Control
Module (For A Stereo Preampfi er):4-Channel Aud¡o/i/ideo Selectorl
lJniversal H¡gh-Energy LED Lighling System, Pt.1; Picaxe Goes Wire-
less, Pt 1 (Using the 2 4GHz XBee Modules)

May 2006: Lead-Ac¡d Battery Zapper & Condition Checker, Universal
High-Energy LED L¡ghling Syslem, Pl.2; Passive Direct lniection (Dl)
Box F0rMusicians; Remote Ma¡ns Relay Box; Veh¡cleV0ltage Monitor;
Picile GOes Wireless, Pt 2; Boosl Your XBee's Bange us¡ng S¡mple

Antennas; lmproving The S0und 0f salvaged Loudspeaker systems

June 2006:Television-lhe Elusive Goal, Pt 1; Eleclric-Powered lllodel
Aircraft, Pt.2i Pocket A/i/ Test Pattern Generator; Tw0-Way SPDIF-to-
Toslink Dioital Audio Conveler: Build A 2.4GHz Wireless A / Link; A
H¡qh-Curõnt Battery Charger F0r Almost Nolh¡ng.

Julv 2006: Telev¡sion - The tlusive G0al, Pl.2; l\4ini Theremin Mk.2,
Pt.i: Proqrammable Anal0q 0n-0lf COnlroller; Slud¡o Series Stereo
Preampfi er; Stop Those Zaps From D0uble-lnsulat€d Equipment.

August 2 y¡sion.- The Elusive Goal,
Pt.3: Nov Bu¡ldA¡lagneticcartridge
Preampfi l\4ulti-Throltle Conlrol For
PC Flight PT.z.

SeDtember 2006: Th0mas Alva [dis0n - Genius, Pt.1 l Transferring
Yoirr LPs To CDs & MP3s: Turn an Old Xbox lnto A $200 Mullimedia
Plaveri Picaxe Net Seruer, Pt.1; Build The Galact¡c Voice; Aquarium
Terñperature Alarm: S-Video To Compos¡te V¡deo Converter.

0clober 2006: Thomas Alva Ed¡son - Genius, Pt 2; LED lachometer
With Dual D¡splays, Pt.1; UHF Prescaler F0r Frequency Counters; ln-
frared RemotsCoìtr0l Extender: Picaxe Net Seruet Pt.2; Easy-To-Bulld
'12V Digital T¡mer lvlodule; Bu¡ld A Super B¡cycle Light Alternator.

4100 Digital SLR Camera (Review);

i Bu¡ld Your Own C0mpact Bass Beflex
Christmas Slar: DC Relay Sw¡tcht LED
s, Pt.2: Picaxe Net Server, Pt.3.

Dec Dr¡ll Back To Life; Cord-
less Radar Speed Gun, Pt.2;
Hea eedo Corrector; 12l24V
Aux er. Pt.3.

January 2007: Vers h; lntelligent Car AitrCon-
dit¡On¡n.q Conlroller; age Doors: lnÌelligenl f2V
Charger For SLA &

February2007: RemoteVOlumeControl & PreampR erModule, Pl.1;
Simple Variable B00st Control for Turb0 Cars; Fuel Cul Defeater For

The Boost Conlrol; Low-Cost 50¡rHi Frequency lvleter. Mk.2; Bike

C0mputer To D¡g¡tal Ammeler Conversion

March 2007: Proorammable lonilion System For Cars, Pt 1; Remote
Volume C0ntrOl & Preampfi er ¡¡odule, Pt.2: GPS-Based Frequency
Reference, Pt.1; Simple Ammeter & Voltmeter

Alril 2007 an 0 ps: High-Power
Beversible Cont 's Ladder; GPS-

Based Freq PLz tion System For

Cars, Pt.2; ared n.

May2
ulated
mable
Mod

June 2007: 20W Class-A Ampfi eclor For

TheProorammable lqn¡t¡on:Vers Contr0ls;
Funw¡tñ theNewPAAXEl4-[¡i F0rcârs;
S¡mple Panel Meters Revisited

Julv2007: HowToCutYourGreenhouseEmìss¡ons, Pt.1;6-DigitNixie
cloók. Pl.1; Tank Water Level lndicatorì A PID Temperature Coñtroller;
20W Class-A Stere0 Ampfi er; Pt.3: Making Panels For Projects.

Auqust 2007: How T0 Cut Your Greenh0use Em¡ssions, Pt.2; 20W
cla¡s-A Slereo AmpR ert PÌ.4ì Adâptive Turbo Imer, Subwoofer
C0ntroller; 6-D¡git Nixie Clock, Pt.2.

SeDlember 2007: The Art 0l Long-Distance WiF¡; Fasl Charger For
NiMH & N¡cad Batteriest Simple Data-Logging Wealher Slalion, Pl.1 i

20W Class-A Ster€o Ampfi er; Pt 5

0cl0ber 2007: DVD Players - How Good Are They FOr HiFi Audio?;
Electronic N0uqhls & Crosses Game; PlCProbe Logìc PrObe; Roll¡ng
Code Securìty System, Pl.1; Simple Data-Logg¡ng Weather Stat¡on,
Pt 2; AlVl Loop Antenna & Ampfi eL

November 2007: Your own Home Recording Studio; PIC-Based
Water Tank Level l\4eter, Pt.l: Playback Adapt0r For CD-R0M Drives,
Pr.1; Rolling code security system, Pl.2; Build A uv Light Box For

Mak¡nq PC Boards

December 2007: Si0nature Series K¡t Loudspeaker System; lnfrared
Audio Headphone L¡nk lorTV; An Enhanced 45-Sec0nd V0ice Bec0rder
Module: PIC-Based WatetrTank Level Meter; Pt.2: Playback Adaptor
For CD-RO¡/I Drives; Pt 2

Ja nuary 2008: Revie pact Disk Player; PIC-

Controlled Swimm¡n VLighting C0ntroller;
Build The "Aussie-3" 0t 455kHz lllOdulated
0scillatori WaterTank Level [¡eter, Pt 3 -The Base Stati0ni Improving
The Waler Tank Level Meter Pressure Sensor.

tebruarv 2008: UHF Remote-Controlled Mains Switch; UHF Rem0te
Mains Sw¡tch Transmitter; A PIB-Triggered Ma¡ns Switch; Shift lndicat0r
& Rev L¡miter For cars; Mini Solar Battery Charger

us - A 0uick Primer;
r, Pt.1: A D¡g¡tal VFo
lnterface ForDebug-
ocks.

PLEASE NoTE: issues not l¡sted have sold out All listed issues are in

How about a device that takes in
the signal (SCART, CVBS, etc) and
inserts a rectangle in the picture,
then outputs the modified video
signal to the TV? Two front-panel
pots could set the position and its
hue and luminance could be an av-
erage of the picture composition in
the a¡ea near the watermark.

This could be your most popular
project! It would be pretty easy too,
with an LMLB81 sync separator,
some line counters, a monostable
or two, a video mixer, etc,

P. K., via email.
C o mment : watermark I o go s are very

annoying but there is no easy way
to rcmove them ønd your suggested
cure mightbe more obviousthanthe
logo. Some stations smezr over the
logos of overseas networks and then
place their own over them (eg, SBS
on their news bulletins).

It will also be problematíc to do it
with component video signals and
probably impossible with HDMI sig-
nals ftom HD set-top boxes.We will
have a Look at the idea though.

We thinkthat your idea of watch-
ing less TV may be the best plan and
the one that networks would be the
most sensitive to.

Sntco¡rt Cutp siliconchip.com.au siliconchip.com.au April2008 93



January 1994: 3A 40V Vaflåble Power Supply: Solar Panel Srvttching
Begulator, Pr¡nter Stalus lndicator; M¡ni Drill Speed C0ntr0ller: Stepper
Motor C0ntroljer; Active Filter Design; Engine Management, Pt.4.

February 1994:90-Sec0nd lMessage Recorder: 12-240VAC 200W ln-
verter:0.5WAudioAmpfi er;3A40VAdiuslable Pov/erSupply;Eng¡ne
lvlânagement, Pt.5; Airbags ln Cars - How lhey W0rk.

March 1994: lntell¡qent lR Remote Controller:50W (L[438/6) Audi0
Ampfi er Module; Level Cr0ssing Detector F0r l\4Odel Railwåys; V0ice
Activated Sv/itch F0r Fl\¡ l\ilicr0phones; Engine Management, Pt.6.

April 1994: S0und & L¡ghts For l\/lodel Railviay Level Cross¡ngs; Dual
SupplyV0ltage Regulatori Universal Stere0 Preampfi er; Diqilâl Waler
Tank Gauge; Engine l\4anagement. Pt.7.

May 1994: Fast Charger F0r N¡cad Batteries; lnducti0n Balance ¡retal
Locat0r; lvlulti-Channel lnfrared Remote C0ntrol; Dual Electronic Dice;
Simple Servo Dr¡ver Circuits, Engine l\4anagement, Pt 8

June 1994: A C0olant Level Alarm For Y0ur Car; 8o-Metre AM/CW
Transmilter For Amateurs: Converting Ph0n0 lnputs fo L¡ne lnputs,
PC-Based Nicad Battery l\4onitor; Engine Management, Pt.9.

July1994: Bu¡ld A4-Bay Bow-T¡e UHFTVAntenna; PreChamp 2-Tran-
sistor Preampfi er; Steam Train Wh¡stle & Diesel Horn Simulator;6V
SLA Battery Charger: ElectrOn¡c Engine lvlanagement, Pt'10

August1994: High-Pov/er D¡mmerF0r lncândescent Lighls; Dual D¡ver
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resutrect¡ng
Nicad Batteries); Electron¡c Engine Management, Pt.'l 1.

September 1994: Aul0matic Discharger Tor Nicåd Batleries; lMinivox
V0ice 0peraled Relay; Alll Rad¡0 For Weâther Beaconsi Dual DiversitV
Tuner For FM Mics, Pl.2; Electr0nrc Engine ¡/lanaOement, Pt.12.

0cl0ber 1994: How D0lby SutrOund Sound Works; Dual Bai¡ Variable
Polver Supply; Talk¡ng Headlight Reminder; Electr0nic Bailast F0r
Flu0rescent Lights; Electronic Eng¡ne l\4anagement, Pt 1 3

N0vembe¡ 1994: Dry Cell Batlery Rejuvenatori N0vel Alphânumer-
ic Cl0ck; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharqer

December 1994: Car Burglar Alarm; Three-Sp0t Low Dist0rti0n Sine-
wave 0sc¡llator; Clifford - A Pesky Electron¡c Cr¡cket: Remote Control
System for Models, Pt 1; Index to Vol 7

Ja nua ry 1 995: Sun Tracker For Solar Panelsi Battery Saver For lorches:
Dual Channel UHF Bemote Control; Stere0 ¡.4icrophone Preampfi er

tebruarylg95: 2 x50W StereoAmpfi er l\4odule, D¡gilal Efiects Unit
For [¡usicians; 6-Channel LCD Therm0meter; W¡de Range Eleclroslalic
Loudspeâkers, Pt.1; Remote Control System For lvlodels, Pt.2.

March1995:2x50WStereoAmpfi er,Pt.1:SubcarierDecoderForFM
Receivers; Wide Range tlectrostatic L0udspeakers, Pl.2; lR llluminat0r
For CCD Cameras; Remote C0ntrOl System F0r Models, Pt.3.

April.l995: FM Rad¡0Trainer, Pt.1: Balanced lvlic Preamp & Line Filter;
50WChannel Stereo Ampfi et Pt.2t Wide Range Electrostatic L0ud-
speakers. Pt.3;8-Channel Decoder F0r Radio Remote Contr0l.

May1995:GuitarHeadphoneAmpR er:FlVlRadioìra¡ner.Pl.2;Transis-
tor/lMoslelTesler I 0rDMlvls:A 16-Chånnel DecoderFor Radi0 Rem0le
Control: lntroduction To Satellite W.

June.lg95: Build A Satellite TV Receiver: Ìain Detector FOr M0del
Raihvays: 1 W Audio Ampfi er Tr¿¡nert LovJ-Cost Video Securitv SVstem;
Multi-Channel Rad¡o C0ntrol Transmitter lor Models, Pt.1.

July 1995: Flectr¡c Fence Contr0ller; How 1o Run Two Trains 0n A
S¡ngle Track (lncl L¡ghts & S0und)i Setting Up A Satellite TV GrOund
Stationi Build A Reliable D00r Minder

August 1995: Fuel lniectOr Mon¡tor For Carsj A Gain C0ntrolled
l\4icr0ph0ne Preamp; Identifying IDE Hard D¡sk Drive Parameters

Seplember 1995: Railpower lvlk 2 Walkaround Throttle For Model
Bailways. Pt 1; Keypad Combination Lockt Build A Jacob's Ladder
Display

00l0ber 1995: 3-Way Loudspeaker Systemt Ra¡lpower [rk.2 Walk-
ar0und Thr0ttle F0r M0del Railways, Pt.2; Nicad Fast Charger

November1995: Mixture Display For Fuel ln¡ected Carst CBTransverter
For The 80M Amateur Band, Pt 1; PIR lvovement Detector

May 1 996: Hig h Voltage I nsulat¡on Tester; Knightr¡der LED Chaser; Sìm-
ple Interc0m [Jses opt¡cal Cable; Cath0de Ray 0scilloscopes, Pt.3.

June 1996: Stereo Simulåtor(uses delay chip)i Rope L¡OhtChaser; Low
0hms Tester F0r Y0ur D¡rl\4: Automatic 1 0A Battery Charger

July19g6:VGADigilal0scillOscope, Pl.1; RemoleConlrolFxtenderFor
VCRs: 2A SLA Battery Charger: 3-Band Parametric Lqualiser:.

Augusl 1996: lntrOducti0n t0 IGBTs; Electronic Starter For Fluorescent
Lamps, VGA osc¡llOscOpe, Pt.2i 350W AmpÍ er lvlodule: l\¡aslhe¿d
Ampfi er For TV & FlVl: Cathode Ray oscrlloscopes, P|.4.

September 1996: VGA oscilloscope, Pt 3, lR Stereo Headphone L¡nk,
Pt 1; HF Amateur Rad¡o Bece¡ver; Cathode Ray Osc¡lloscopes, Pt 5

oclober 1996: Send Video Sionals Over Twisted Pair Cable; 600W
DC-DC Converter For Car l-fi Syslems, Pt.1; lR Slere0 Headph0ne
Liflk, Pl.2t lvlulti-Channel Radio Conlrol fransmitler, Pl.8

N0vember 1996: 8-Channel Stereo lvlixer, Pt 1; Low-COst F¡u0rescent
L¡ght lnverteri Repa¡r¡ng Domestic L¡ght Dlmmers

December 1996: Acl¡ve F¡lter F0r CW Recept¡On; Fast CI0ck
For Railway Modellers; Laser Pist0l & Electr0nic Targeti Build
A Sound Level lvleter: 8-Channel Stere0 Mixer, Pt.2; lndex T0 V01.9.

January 1 le Smoke Alarms, Pt.1; Build
A P¡nk No led Dual Power Supply, Pt.1;
Dioi-Temp t Temperatures).

February'1997: PC-Conlr0lled l\40ving lVessage Displåy; Compuler
C0nlrolled Dual Pov/er Supply, Pt.2t Alert-A-Ph0ne Loud Sound¡no
Telephone Alarm; C0ntr0l Panel F0r Multiple Sm0ke Alarms, Pt.2.

March 1997: '175W PA Ampn er; Sjgnalling & Lioht¡ng For lllodel
Railways, Jumbo LED Cl0ck; Cathode Ray 0scilloscopes, Pl.7

April 1997: Simple Timer With No lCs; Digital Vollmeler For Cars;
Loudspeaker PrOtect0r F0r Stereo Ampñ ers: l\,4odel Ir¿in Controller;
A Look AL Signal Tracing; Pt. f i Cathode Ray 0scilloscopes. PI.8.

May1997: Ne0nTube lvl0dulatorForLightSystems;Trd c L¡ghts For
A M0del lntersecti0ni The Spacewriter- ltWrítes l\4essages ln Th¡n Airj
A Lo0k At Signal Tracing: Pt 2; Cathode Ray Osc¡llosc0pes, Pt I
June 1 997: PC-C0ntr0lled Thermometer/lhermostatt TV Pattern Gen-
erator, Pt 1;Audio/RFSignalÌacer; High-CutrentSpeedContrOllerF0r
1 2Vl24V M0t0rsi ¡,4anual Conlrol C¡rcuit For Stepper lM0t0rs

July 1997: lnfrared Remote Volume Control; A Flex¡ble lnterface Card
For PCsi Points Conlroller For M0del Railways; Colour TV Pattern
Generator. Pt 2ì An ln-Line lM¡xer F0r Rad¡o C0ntr0l Beceivers

0ct0ber 1997:5-Digit Tåchometer; Central Locking ForY0ur Car; PC-
C0ntr0lled 6-Channel Voltmeter; 500W Aud¡o Pov/er Ampfi er, Pt 3

November 1997: HeaW Duty 104 240VAC lvlot0r Speed C0ntrolleri
Easy-To-use Cable & Wir¡ng Tester; Build A Musical D00rbellt Replåcing
Foam Speaker Surounds; Understandìng Electric Lighting Pt.1.

December 1997: Speed Alarm F0r Carsi 2-Axis R0bot With Gripperi
Stepper lvlotor DrÌverW¡th 0nb0ard Buffert PowerSupply ForStepper
lvlotor Cards; Understanding Electr¡c Light¡ng Pt.2; lndexTo V01.10.

January'1998:4-Channell2VDC0rl2VACLightsh0!v, Pt.1;C0mmand
C0nlrol For Model Railways, Pt.'1; Pan C0ntr0ller F0r CCD Cameras.

February 1998: Teleph0ne Exchange S¡mulator F0rTesling: C0mmand
Control I or ¡lodel Railways. Pt.2i 4-Channel Lightshow, P1.2.

April 1998: Aut0matic Garage Door opener, Pt 1;40V 8A Adjustable
Po|er Supply, Pt.1; Po-C0ntrolled 0-30kHz Sinewave Generator;
Understand¡ng Electr¡c Li0htingt Pt 6

May 1998: 3-LED Logic Pr0be; Garage Door 0penet Pl.2: C0nmand
C0nlrol Svstem, Pl.4; 40V 8A Adjustable Power Supply. P|.2.

June lg98: Troubleshoot¡ng Your PC, Pt2; Unlversal Hiqh Energy
lgnitiOn Systemt The Roadies'iriend Cable lesler: Universal Stepper
lMotor C0ntr0ller: Command Conlrol tor lvlodel Bailways, Pl 5.

July 1998: TroubleshOotinq Your PC, Pt 3; 1sWCh Class-A Audi0
Ampfi er, Pt.1;SimpleCharqertor6V& l2VSLABatteries;Automatic
Sem¡conduclOrAnalyserì Understand¡nq Electric Lighting, Pt.8.

August 1998: Tr0ublesh0otinq Your PC, Pt 4; l/0 Card With Data LOg-
ging; Beat Triggered Strobe; 15WCh Class-A Stereo AmpR er, Pt 2

Seplember 1 998: Troubleshooting YOur PC, Pt 5; A Bl0cked AiFFilter
Alarm;Waa-Waa Pedal ForGuitars; Jac0b's Ladder; GearChange lndica-
t0r For Cars; Capacity lnd¡cator F0r Rechargeable Batteries.

0clober'1998: AC [¡illìvoltmeter, Pt 1 : PC-C0ntr0lled Stress-o-l\¡eter;
Ve rsatile Electr0nic G u itar Lim¡ter; 1 2V Trickle Charger F0r FlOat C0ndi-
tions; Adding An External Battery Pack To Y0ur Flashgun.

N0vember 1998: The Chr¡stmas Star; A TurbO Tìmer For Carsi Bu¡ld
A P0ker Mach¡ne Pt.1 : Fl\rl Transmitter For l\¡us¡cians; Lab 0uality AC
l\¡ill¡voltmeter, Pt.2i lmproving AM Radio Recept¡on, Pt.1.

December 1998: Engine lmmobil¡ser l\4k.2; Therm0c0uple Adapt0r
For DM|llsì Requlated 12V DC Plu0packt Build A P0ker lMåchine, Pt.2;
lmproving Al\4 Rad¡o Reception, Pt.2; lMixer M0dule For F3B Gliders.

January 1999: High-Voltage Megohm Tester; A L00k At The BASIC
Stampi BarOraph Ammeter For Cars; Keypad Engine lmm0biliseL

March 1999: Build A Dìgital Anemometer; DIY PIC Pr00rammer: Build
An Audio Compressor; Low-D¡stort¡on Audi0 Signal Generatot Pt.2.

Ap.il 1999: Getting Started W¡th Linux; Pt.2t High-PowerElectricFence
Controller, Eass Cube Subw0Oler; Pr0grammable ThermoslavTheh
mometer; Build An lnfrared Sentryt Rev L¡miter For Cars

May 1999: The L¡ne Dancer R0bott An X-Y Table With Stepper Motor
Control, Pt 1, Three Electric Fence Testersi Carb0n lvlonoxide Alarm.

June 1999: Fl\4 Rad¡oTunerCard ForPCs; X-YTable With Stepperl\,40tor
Control, Pt 2; Programmable lgnition Timing Module For Cars, Pt 1

July1999: Bu¡ld A D0g S¡lencer:10ÉH to l9.99mH lnductance Meter;
Audi0-V¡deo Transmitter: Pr0grammable lgnition Timing l\4odule For
Cars, Pt 2; XYZ Table With Stepper l\¡otor Control, Pt 3

Augusl 1999: Rem0te M0dem Controller; 0ayt¡me Running L¡ghts For
Carst Build A PC l\40nitOr Checkerì Sv/itch¡ng Temperature Controller;
XYZ Table With Stepper MOtor Control, Pt 4; Electric Lighting, Pt 1 4

Seplember1999: Auton0mouseThe Robot, Pt 1; Vo¡ce DirectSpeech
Rec0gnition lvl0dule; Diq¡lal Electrolyt¡c Capacitance Meter: XYZ Table
With Stepper lvl0t0r Control, Pt 5; Pelt¡er-Powered Can C00ler

0cl0ber1999: BuildThe Railpov/erModelTrain C0nk0ller, Pt 1; Semi-
conductor CurueTracer; AutonomouseThe Robot, ft 2: XYZTable W¡th
Stepper l\,4otor C0ntrol, Pt 6, Introducing Home lheatre

N0vember 1999: Sett¡nq Up An Email Server; Speed Alarm F0r Cars,
Pt.1; LÊD Chr¡stmas Tree; lntercom Stati0n Expandert F0ldback L0ud-
speaker System, Railpower lvlodel Train Controller, Pt 2

Decemberl999: Solar Panel Regulat0r; PC P0werh0use (gives +12V.
+9V, +6V & +5V rails); Fortune F¡nder l\¡etål L0catori Speed Alarm F0r
Cars, Pt.2; Bailpower Model Tra¡n ContrOiler, Pt.3; lndex To V01.12.

January 2000: Spring Reverberali0n M0dule; An AudiO-Video Test Gen-
eratO( Parallel P0rt lnterface Card; Teleph0ne off-Ho0k lndicâtOI

February 2000: Multi-Sector Spr¡nkler C0ntroller; A Dig¡tal Voltmeter
F0r Y0ur Car; Safety Switch Checkeri Sine/Square Wave 0sciilalor

March 2000: Resurrecting An old C0mputer;100W Ampl¡fier
lModule, Pt 1; Electronic Wind Vane With 16-LED D¡splay; Build A
Glowplug Dr¡veI

May 2000: Ultra-LD Stere0 Ampfi er, Pt.2; LED Dice (W¡lh PIC ftricro-
contrOlle0; 504 M0t0r Speed Controller For Models.

June 2000: Aut0matic Rain Gauge; Parallel Port VHF Fl\¡ Receiverì
Switchmode P0wer Supply (1 23V lo 40V) Pt 1 i CD Compressor

Ju ly 2000: ¡/0v¡ng Message Display; Compact Fluorescent Lamp Driver;
Mus¡cians' Lead Tester; Sw¡tchm0de Power Supply, Pt 2

Augusl 2000: Theremint Spinner (writes messages in "thin-aii')ì
Proximity Sw¡tch; Structured Cabling For Computer Networks

Seplember 2000: Swìmming Pool Alarm; 8-Channel PC Relay Board:
Fuel M ixture Display For Ca rs, Pt l : Protoboards - The Easy Way lnlo
Electronics, Pt I i Cybug The Solar Fly

0clober 2000: Guitar Jammer; Brealh Tester; Wand-lvlounted lnspec-
tion Camera: SubwOofer For Cars; Fuel lvlixture Display, Pt 2

November 2000: Santa & Rudolf Chrissie D¡splay; 2-Channe¡ Guitar
Preampn et Pt.1; Message Bank & lMissed Call Alert; Pr0toboards

lhe Easy Way lnto Electronics, Pt 3

December 2000: H0me Netrvorking ForShared lnternetAccesst White
LED Torch; 2-Channel Gu¡tar Preampfi er Pt.2 (D¡g¡tal Reverb); Driv¡ng
An LCD From The Parâlle¡ Port: lndex To V01.13.

January 2001: Hovr T0 Transfer LPs & Tapes To CD; The LP Doctor
-Clean Up Clicks & Pops, Pt.1; ArbitraryWavef0rm Generatori 2-Chan-
nel Gu¡tar Preampn er, Pt 3; PIC Programmer & TestBed

February 2001: An Easy Way T0 l\4ake PC B0årds; Lil Pulser Train
Controller; A lMlDl lnterface For PCs; Bu¡ld The Bass Blueri 2-lMetre
Groundplane Antenna; LP Doct0r - Clean Up Clicks & Pops, Pt 2

March 2001: Mak¡ng Photo Res¡st PC B0ards; B¡g-Digit 1 2/24 Hour
Clocki Parallel Port PIC Pr0grammer & Checkerboardj Protoboards -
The Easy Way ¡nto Electronics, Pt 5: A Simple Ml0l Expansion BOx

April 2001: A GPS Module FOr Y0ur PC; Dr Vide0 - An Easy-To-Build
V¡deo Stab¡l¡ser; Tremolo [Jnit F0r lvlus¡cianst ¡¿1inim¡tter FM St€re0
Transmitter; lntelligent Nicad Battery Charger

May 200 1 : 1 2V Mini Stereo Ampfi eri Two White-LED Torches To Build:
P0werPak - A [rulti-V0ltage Power Supply; Using Linux 1o Share An
lnternet C0nnection, Pt 1; Tweaking Wind0!vs With Tweakul

June 2001: [Jn¡versal Battery Charget Pt 1; Phonome - Call, Listen
ln & Switch Devices 0n & Offi Low-Cost Aulomatic Camera Switcher;
Using L¡nux T0 Share An lnternet Connection, Pt 2

July 2001: The HeartMate Heart Rate l\4onitor:00 Not Disturb Tele-

Compact fluorescent lamps can
cause failures in PIR units

CFL lamps can pose some unu-
sual problems. I recently replaced
two 40W incandescent globes with
two 5W compact fluorescent lamps
(CFL) in a circular shaped porch
light incorporating an infrared
sensor, ma¡keted by a well-known
,\ustralian manufacturer. The unit
had worked without problems for
three years but within a week of
replacing the incandescents with
CFLs, it failed.

After dismantling it, I found that
the onboard switching device, a
4A Triac, had gone short circuit. It
seems that the surge current taken
by the CFL to charge its capacitors
may exceed the rating of the low-
power Triac.

A similar scenario occurs in
computer switchmode power sup-
plies. Early versions required the
main power switch to be replaced

uses poor engineering practice that
reduces the efficiency of the system
over the conventional series-switched
full Mosfet bypass designs.

The voltage drops on the three di-
odes [D4, D5 & D7) reduce efficiency,
mainly at Ìow PV temperatures when
Vg6 is lowest. Some bralds of 4093 ICs
have a large crossover current when
used with input pulses of slow transi-
tion times (as in this circuit).

The shunt regulation method is
outdated, especially as described in
this project where I have serious con-
cerns for the temperature coefficient
of the design. Single stage reguÌation
with no voltage adjustment is also
poor design.

|oe Anderson,
Macclesfield, SA.

Wants a quality
gold detector project

In writing this letter, I am hoping
that the team at SnIcoN CHIp could
develop a quality and effective gold de-
tector. I say this because gold detectors
of any real quality that are sold today,
have a price tag of $6000 to g2o,0o0
and beyond; see the beautiful units
that Minlab and others make.

This pricing is way beyond the
budgets of most peopÌe. A separate re-

on a regular basis due to the heavy
surge currents that could flow at the
instant the switch is closed. That
problem no longer occurs since
manufactures redesigned their units
to ensure that initiaÌ surge currents
remain at safe vaÌues, This is usu-
aily done by including a series-con-
nected NTC resistor.

To repair my security light and
maintain reliability, I used one such
NTC resistor rescued ftom a faulty
computer power supply and fltted
it in series with the output of the
control unit and the lamp socket.

Since CFLs are intended to be the
lamp of the future, I believe that
manufacturers of equipment where
CFL lamps can be substituted have
an obligation to ensure that product
works reliably. If not, then it should
clearly state that the product is un-
suitable for CFLs.

Heinz P. Harle,
Hinchinbrook, NSW.

chargeable battery pack, interchange-
able coils of different diameters and
coil styles are "must have" features
in the design concept.

I hope you wiÌl consider this project,
as cheap gold detectors even up to
$1000 today are absolute rubbish,
mostly imported ald non-repairable
(or tuneable). Friends of mine have
bought old detectors f¡om the Ìikes of
eBay and other shops and are totally
disappointed with the quality and ef-
fectiveness of the units.

What we need is a SucoN Cmp
"classic", just like the 20W Class-A
Amplifier.

Laurie Lewellin,
via email,

Comment: these devices should not
rcallybe called gold detectors;they are
metal detectors and very few are even
effective at that task. StucoN Cutp has

featured a number of metal detectors
over the years but our experience is
that few designs can reliably detect
anything more than about 10cm below
the soil or sand sutface.

MPG versus l/km
Âs an "oldie" I still convert the

new-fangled l/km back to MPG to
understand the actual fuel usage of a
vehicle. To me, a mile is something I

Just fill in and ma¡l the handy order form in this issue;
or fax (02) 9939 2648; or call (02) 9939 3295 and quote your
cred¡t card number. Pr¡ce: $A9.50 each (¡cl. GST) in Australia or
$413 each overseas. Prices include postage and packing. Email:
silicon @ siliconchip.com.au

Atmel's AUR, from
JED in Australia

JED has designed a range of
single board computers and
modules as a way of using the
AVR without SMT board design

The AVR570 module (above) is a way of
using an Almegal28 CPU on a user base
board w¡thout having to lay out the intricate,
sudace-mounted surrounds ofthe CPU, and
then having to manufacture your board on
an SMT robot line. [nstead you simply layout
a square for four 0.1 " spaced socket strips
and plug in our pre{ested module. The
module has the crystal, resetter, AVR-ISP
programming header (and an optional JTAG
ICE pad), as well as programming signal
switching. For a little exlra, we load a DS1305
RTC, crystal and Li battery underneath,
which uses SPI and port G.
See JED's www site for a datasheet.

AVR573 Single Board Gomputer

This board uses the AVR570 module and
adds 20 An./Dig. inputs, 12 FET outputs, LCD/
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg.
etc. See www.jedmicro.com.au/avr.htm

$330 PC-PBOM Ptogrammer
This programmer plugs into a PC printer
port and reads, writes and edits any 28 or
32-pin PROM. Comes with plug-pack, cable
and software.

Also available is a multi-PROM UV eraser
with timer, and a3U32 PLCC converter.

JED Microprocessors Pty ttd
173 Boronia Rd, Botonia, Victotia,3155

Ph. 03 9762 3588, Fax 03 9762 5499

www.¡edmicru.com.au

Stuco¡rt Cutp siliconchip.com.au siliconchip.com.au APRIL 2OOB



Mailbag: continued

can visualise, whereas if someone were to ask me how
far such a place might be I can always tell them within a

couple of hundred yards in REAL measurements but in
metric rubbish I am completely at a loss,

Why we eve¡ had to try to change heaven knows. Thank
goodness there are still some places in the world where
common sense prevails. Thank you SntcoN Crm for pre-
senting figures that are easily understood in your recent
fuel consumption article.

fohn Macdonald,
Highton, Vic.

Imperial units
still used in Australia.

I find aII this comment on the use of imperial units very
amusing given that I was born into the metric system,

If I had to describe myself to someone I would say I
am 6ft tall and weigh around B0kg. I can't even visualise
1.83m!

On land we measure speed kmih yet at sea it is
knots [nautical miles/hour). Air pressure is measured in
Pascals yet I have always been told to have at least 30 psi
in my car tyres,

My grandfather was always talking about the mpg he
could get since 40 mpg seems a lot more understandable
than 7.062 l/100km. I guess at the end of the day we are
always going to use quantities we can visualise. Ask
someoneto visualise howbig a 200ltankwouldbe -that's
easy, it's the same size as a 44-gallon drum and we have
all seen howbig one ofthose is.

Duncan Wilkie,
East Bentleigh, Vic.

Microcontrollers & obsessions
with low distortion

I am writing in response to your invitation in the edito-
rial in the February 2008 issue regarding projects that use
microprocessor control.

For me, electronics as a hobby began in the mid-1960s
and unfortunately, practically all my early experience
was on valve projects. I have a strong mathematics and
statistics background (studied at university) but I am not
an electrical or electronics engineer, nor do I work in the
industry, so I rely very heavily on magazines like SntcoN
CHrp to give me the knowledge and understanding that I
need for my lifelong hobby.

Occasionally i do build a published project but I make
extensive use of the examples and techniques to design
and build my own projects. For me, microprocessors are
a mixed blessing. They are very powerfuI but ihe time
needed to develop, test and debug the code for a given
application is just too great, even though I did work for
some years as a computer programmer.

I certainly support the use of a microprocessor in situ-
ations where the required functionality waüants it and it
is a cost-effective solution. However, it is important that
all aspects be taken into account, including the complex-

does nothing except when touched,
whereby it increases the volume sig-
nificantly,

I know as far as diagnostic info goes,
this is quite vague. I was hoping that
this was a common enough symptom
of something simple, which you might
recognise, like a misplaced resistor or
"you've gotta stand with one foot in the
air, clap twice, face east, then adjust",
(T. O., via emailJ.
a With regard to "you've gotta stand
with one footinthe air, clap twice, face
east, then adjust", for northern hemi-
sphere constructors such as yourself,
you would need to face west, then do
the adjustments.

The waveforms at Fig.3 show
510mV p-p [1B0mV RMS) for the refer-
ence andpitch oscillators measured at
the pin 1 & pin 10 inputs of IC1. You
can expect to get 10V at the gates due
to the tra¡sformers!

The iikely problem with your There-
min is that the current tuning for T2
is set at a harmonic rather thal the
fundamental frequency, You may need
to adjust the reference oscillator using
T1 so that the T2 oscillator can be set
correctly.

Try to find the range that T1 trav-
els from fully anticlockwise to fully
clockwise and set this in the middle
of its tuning range. Then retune T2
for the low frequency as detailed in
the alignment.

Search for Mar alntz
special capacitor

I would like to ask your readers if
they could point me in the right direc-
tion to find a very special electrolytic
capacitor which is used in the power
of my trusty old Marantz "1250". The

capacitor is actually a "double", ie, two
capacitors inthe one case. There is just
not enough room to fit two separate
capacitors in its place.

The specs are 14,000¡rF x 2 @ 7OY.

The case measures 65mm in diameter
and 110mm in length. Any help would
be greatly appreciated. (David Wil-
liams, tori.williams@bigpond.com).

LED query on amplifier
power supply

I built the new Class-A Stereo Am-
plifier and it is performing perfectly,

I don't know if it is a problem but
when I switch off the amplifier, the
two LEDs on the power supply do
not switch off together; one goes off
instantly while the other fades off

slowly, Is this a problem? (F, 8., via
email).
a There is more current drain from
the positive rail (preamp, speaker
protector etcl, therefore the positive
rail LED will go out earlier. SC

WmHnAmary[hffitoffiffiNiþ
I was wondering whether the

Valve Preamp described in your Nov-
ember 2003 issue couldbe modified
to become an RIAA preamp?

In your February 2004 edition
you described a modification to
the feedback network which the
changed plate load and cathode bias
resistors. I'm assuming that an RIAA
feedback network will also require
such changes?

Irealise thatthe extra components
for the equalisation time constants
may require some "imaginative" fit-
ting to the existing PC board. Could
you advise as to what component
values to use? [,{, C., via email).
¡ It is just not possible to modily
the Valve Preamp to function as

an RIAA preamp. There is simply
nowhere near enough gain.

Consider that iust to provide the
fult RIAA characteristic, you need to
provide 20dB more gain at 20Hz than
at 1kHz. You also need to provide a
lot more gain to bring the signal up
lrom around4mVto 4oomV ormore
- that's a total of at least 60d8. On
top of that you need to provide a
reasonable margin of open-loop gain
so that feedback can be applied to
keep distortion reasonably low.

Even if you cascaded two \2AX7
valves to give the required gain, the
signal-to-noise ratio is likely to be
quite poor, These are some of the
reasons why tralsistors rapidly took
over fiom valves.

5.6" Smoll TFT LÕD

/ Full Colour TFT LCÞ
rr NTSC &PAL Compotible
/ W¡th Picture Quofity Control
'Ï ùV 12V Operotion
f Simple Wir¿ Harness Connecf ion

V;i<c .1 :tiii irrrrrge i{,¿.ùr'i;rig tlrl :llitli.r;i u¿1<i'T

,[ 2 Video Ch fnpul
/ NT5C & PAL
ur Alorrn output
,/ Trigger input
/ 5D card
./ On Boqrd Flosh
I JPG & AVlf ile formot

/ Reol tirn¿ clock
f Dote & tiÈn¿ stcmp
I PIP, OsD
/ With keyboord
/ RCA conneclions
,/ DC inpul (9V to I?V)
/ Kit cvqiloble

re&ffi
Cordless Power Tool Charger Con-
troller, December 2006: byway of
clarification, the controller cal be
used with an NiMH or Nicad bat-
tery pack of up to 15 cells [1BV),
This should have been included
in the specification panel.

The minimum rated voltage
battery pack that the charger cart
control is 6V (five cells),

StLrcoN CHle magazine regularly describes projects which employ a mains power supply or produce high voltage.
All such projects should be considered dangerous or even lethal if not used safely.

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles.
When working on these projects use extreme care to ensure that you do not accidentally come into contact with
mains AC voltages or high voltage DC. lf you are not confident about working with projects employing mains voltages
or other high voltages, you are advised not to attempt work on thern. Silicon Chip Publications Pty Ltd disclaims
any liability lor damages should anyone be killed or injured while working on a project or circuit described in any
issue of StLtcoN CHre magazine. Devices or circuits described in SrLtcoN CHte may be covered by patents. SlLlcoN
CHrp disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip-
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant
government regulations and by-laws.

Advertisers are warned that they are responsible for the content of all advertisements and that they must con-
form to the Trade Practices Act 't 974 or as subsequently amended and to any governmental regulations which are
applicable.
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[@mPmWryHffi@
In reference to your answer about

capacitors on page 104 of the Decem-
ber 2007 issue, I was curious to know
how critical is the voltage rating on
a given ripple capacitor? This issue
has nagged me for many years.

As a tech of some 15 years, I have
come across a couple of technical
opinions that suggest that the "work-
ing voltage" of a ripple capacitor
(normally an electrolytic) needs
to be relatively close to that of the
DC rail/voltage which it helps to
produce.

I even remember coming across
a service bulletin for a well-knovrm
brand where they where upgrading
foom 16V to 25V electros on 15V
rails. Obviously, tlrey were being a
bit too optimistic originally using
16V caps on a 15V rail but when
I asked the question why they
wouldn't take them to 63V ver-
sions, I was told that the capacitors
would lose too much efficiency if
the working voltage was too high
a¡rd therefore leave too much ripple
on the rail.

On the other hand, it is not un-
common to hear of techs replacing

supply capacitors with higher volt-
age units, probably with the notion
that they are "upgrading" the unit's
reliability. For example, using a
63V instead of a 25V replacement
because that's all they had and/or
they wanted to ensure the capacitor
wouldn't fail again etc.

So how critical is the voltage? I no-
tice thatmost electros that are suited
to supply fiItering usually have a
ripple cunent rating and a "work-
ing voltage". Does tÀe efñciency of
a capacitor's ability to remove ripple
diminish as youmove awayfromtìe
given rail/voltage rating?

I would really appreciate your
comments on this subject as until
now I have never been able to deter-
mine how critical the voltage rating
is in terms of ripple and have been
unable to substantiate the claims of
some technicians/engineers. Possi-
bly in the case of the Class-A ampli-
fier this doesn't matter or is maybe
not critical at all but I would like to
put this debate to rest once and for
all. (8. H., via email).
o As ageneralrule,you canalways
use a higher voltage rated electro-

lytic capacitor in any application,
provided its physical size will allow
it to be fitted into the PC board etc.
As far as the comment about "losing
too much efficiency" is concerned,
it is just wrong.

If you need to judge the flItering
efficiency of a given electrolytic ca-
pacitor, you can do so by reference
to its ESR (equivalent series resist-
ance), its power factor and its ripple
current rating, What you are looking
for is capacitors with very low ESR
and a high ripple cu¡rent rating.

While power factor flgures may
not be readily available, all ofthese
parameters improve as the size of
the capacitor increases, By capacitor
size, we mean size of the winding
element, not can size. However, be-
cause of cal standardisation by the
manufacturers, some ca¡rs are not
entirely "filled" by the element, so
the size ofthe can is not necessarily
a guide.

You can judge for yourself by
having a look at ESR and ripple rat-
ings for a large range of electrolytic
capacitors listed in the Altronics or
faycar catalogs.

end of the horn. Rogermeasured about
120dBA from the stereo 5W valve am-
plifier. The driving source was about
75mm diameter. He saidthe soundwas
excellent, even down low.

What is needed is a DIY project - it
would have worldwide interest in this
fleld and also perform an invaluable
service. It is also of wider environ-
mental interest in that it emphasises
the need to concentrate on possibly
achievable energy saving ends without
being constrained by preconceived
approaches.
o First, it is not necessarily true
that horn drivers are g5% efficient
although they are far more efficient
than typical domestic hifi speakers.
Typical compression drivers cal out-
put as much as 1 15dB/1W1m but their
sound quality is not particularly good.
Ifyou designed a horn-loaded cabinet
around a conventional cone driver it
would sound better but it would not be
as efficient as a compression horn,

We think that designing a portable
PA system with a decent horn speaker

90 Stttco¡rt Cnrp

would be a major task - and it might
not be very portable. Why not consider
a portable PA system along the ìines
of our S0WPortapal project described
in the February & March 2003 issues?
Altronics have a kit (K5360).

Altronics also have a commercial
equivalent of this kit and one our staff
members recently tested it at a local
surf carnival where it worked very
well, These units are also commonly
used by schools and sports associa-
tions for outdoor meetings. It should
do equally well in your application.

Guitar amplifier
wanted

Have you ever published a circuit
for a guitar amplifier? My friend has
an old valve guitar amplifier which is
unserviceable. I could take the valve
chassis out and build a solid-state
amplifier, leaving the pots and controls
from his unit in place.

Also, have you ever thought about
of constructing a "Kappelmeister"

speaker box. I made a pair a few years
ago, 1600mmhigh, s00mm deep, with
a solid timber cavity 6m long and
lined with ceramic tiles. The weight is
12Okg each and the sound is better then
speakers costing well over $10.000. [,4..

H., via email).
o We have not produced a guitar
amplifier although we did describe a
2-channel guitar preamplifier in the
November & December 2000 issues.
This can be teamed with our 100W
SC4B0 amplifier module described in
the January & February 2003 issues.

We have not described any guitar
loudspeakers.

How to adjust
the Theremin

I've put together a Theremin (Snt-
coN CHIP, August 2000) and I am hav-
ing some trouble calibrating it. When
I probe the gates of the FETs, instead
of a 300-400mV RMS sinewave it's
more like 10V. Also, the volume plate
adjusts the pitch and the pitch antenna

Radio & TV station
listings wanted

Many years ago when "Electronics ,\ustralia" was
still in publication they published a 3 or 4-page ar-
ticle containing all of the TV and radio (Á.M & FM)
frequencies found in Australia and, from memory,
New Zealand.

With the introduction of digital TV and the analog
TV signal due to be turned off in 2009, I was won-
dering whether it might be time for your magazine,
having become the leading magazine of its kind in
Australia & New Zealand, to again produce a list of
all the cunent TV (analog & digitalJ and radio (AM
& FM) channels and Irequencies?

Paul Myers,
Karabar, NSW

Editor's comment: if Irememberrightly, itwas my de-
cision, as the then-editor of "Electronics AustraLia",
to cease publication of the radio and TV listings.
Since then, they have become far morc complex and
it would take a great many pages to list the broadcast
facilities you mention. You wiII see what I mean if
you go to the ACMA website at hltp:llwww,acmq,
gov. aulWEB I STAND ARD / pc=P C _9 7 5 O

There you will see all the station call-sign frequen-
cies.lustto list allthe mediumfrequency AM stations
would take fow or five pages in StucoN Cutp.

ity, time ald cost of using a microprocessor relative to
alternatives, and the peripherals that may be needed,
such as a PIC programmer or a remote control.

Microprocessors are clearly here to stay and anything
that helps hobbyists understand them and use them in
projects has my full support. However, their simplicity
cal be illusory; what goes on inside cal be quite complex,
as evidenced by some of the code I have seen written to
deliver the functionality,

Also, I do think that over the years magazines like
SntcoN Cup have made insuffi.cient use of logic ICs and
circuitry. These devices are not particularly expensive,
a very wide range of types is readily available and many
straightforward switching and control applications can
be implemented using them. A single push-button, for
example, can cycle through a string of on-off devices
such as relays.

One frustration for me is that as far as I can recall there
has not been a good series of articles on using logic de-
vices and I have yet to find a book that covers the topic
at an appropriate level for hobbyists. By contrast, op
amps have been done to death and there are plenty of
magazine articles and books availabÌe on programming
and using microprocessors,

I would also like to comment on what sometimes
seems like an obsession with low distortion and signal-
to-noise ratio in Su,tcol¡ Crm's audio designs. For the
great majority of people, the purist approach to audio,
with its obsession with almost immeasurably low levels
of noise and distortion, is just not relevant because the
gains are inaudible.

*A! hice: & Sedfcâliûu ar$ùþcl þ ùaçdullrücc.A¡ ÈiG

SYDNEY
(02) 9890 9111

MELBOURNE
(031 9212 4422

KEYED KEYLESS

13mm Keyed JT6 C289)

f6mmKeyedJT3 $¡ 2so)

tsmm reytessrro $97 çzsz)
l6mmKeytessJT3 $117 c2s4)

BRISBANE
(07) 3274 4222

PERTH
(08) 9479 6066

www. mach i neryho use. com. a u

16-speed with 16mm
chuck

17 D13B)=

57 D14o)
MODEL

IilDUSTRIAT BE]IGH

. 750W x 240V
. 12mths warranty

+

|t
-a

rrx4,r)

a

,x6")

22]. I

DRITT SET
. For drilling holes

in thin material
.4-12mm,

At.3O BEilGH LATHE

:1i%ii'3["' ,777

S III I SHEETMETAT

3oo x tmm s347
760 x 1mm 650)

tooo x tmm $l 
6521

.3 cbaseflex¡blesl 3) ô-

. 5 mm long
$1

. 22Wat| - fluorescent w¡th

l¡agn¡ry 
$133 282)

siliconchip.com.au siliconchip.com.au APRIL2OOB



Mailbag: continued

Enhancing the enhanced
voice recorder module

The Enhanced Voice Recorder
Module described in SIlIcoN CUP
for Decembet 2OO7 allows the user
to choose different recording times,
with a trade-off in quality. The
recording time is determined by
the value of a resistor between the
HKB2B pin 7 (OSC R) and ground.
This resistor is nominally 47kQ but
can be, for example , 24kA or B2kQ
as the article explains (this resistor
was incorrectly labelled on the PC
board layout and silk-screen overlay
as 10kQ).

Some constructors may want to
experiment with different values
but to avoid repeated unsoldering
and resoldering ofresistors, the fol-
lowing process can be used.

Firstly, solder a standard 0.1-inch
header pin into each hole on the PC
board where the 47kO resistor at
pin 7 would otherwise be mounted.
These two pins will be exactly 0,4-
inch apart.

Next, obtain a 7-pin length of
standard 0.1-inch single-in-line
header socket strip to mate with the
two pins. You will also need one re-
sistor each of2+kQ,47kO and B2kÇ)
(or other values of your choice).

Wire up the header socket as

I do not question the desirability of
getting distortion and noise down to
inaudibly low levels but one should
also be realistic. Does the relatively
inexpensive NES532 linear op amp re-
ally sound inferior to more expensive
alternatives in iypical applications?

From what I have read, few if any
people can pick the difference between
a S/N ratio of 100d8 and 120d8, even
when listening with high-quality
headphones. In addition, distortion
levels below O.O1.o/o are inaudible
provided that is the case at all power
levels and across the full 2o-2o,oooHz
fiequency range. Remembering that
even top-quality speaker systems will
have distortion of 0.5% or more also
helps to keep things in perspective.

I have built a number of StlIcoN
CHtP's power amplifier modules that

follows: solder the 24kQ resistor
between pins 1 & 5, the 47kC2 be-
tween pins 2 & 6, and lastly the B2kÇ)
betweenpins3&7.

This header assembly will fit in
three ways onto the two pins, thus
connecting whichever resistor you
require. (If required, an B-pin header
socket would allow the choice of
four resistors but that is the maxi-
mum).

Finally, in response to your Febru-
ary 2008 Publisher's Letter, Ibelieve
your balance is about right. One of
the strengths of Stt IcoN Crm is the
excellent range and quality of your
construction projects, a key reason
for my long-standing subscription,
I fuIly agree with your use of mi-
crocontrollers as the only practical
way for many modern projects. They
provide a very cost-effective way of
satisfiiing those who, like me, very
much enjoy construction projects
and their subsequent testing and
measurement.

I would not wa¡t to see an increase
in articles on new developments in
electronics. There a¡e many other
sources available for such informa-
tion but very few magazines produc-
ing excellent construction proiects.

Garth F. fenkinson,
Emerald, Vic.

use discrete tralsistors and I really
cannot pick any audible difference
between them, despite wide variations
in the specs. Perhaps the golden-ears
brigade can hear the difference but I
do not belong to that elite! However,
the SntcoN CHtp modules do all sound
audibly cleaner than my two Sony
AV receivers (9ooES and 12ooES)
and one need only look at the specs
to see why.

Among good-quality amplifier mod-
ules, the only one I have used that
sounds audibÌy better than others is
the design using nested differentiating
feedback loops (nodules) developed
by Prof. Cherry of Monash University
(now retired) and published in ETI
in April 1SBB (I believe that one of
the major lapanese manufacturers
snapped-up the patent and shelved

have common anode displays, not
common cathode types, So do you
have a solution for me please? (P. R.,
Columbo, Sri LankaJ.
[o There is no easy way to convert
the circuit to drive common anode
displays, The 2.3-inch common cath-
ode displays are available from Jaycar
(Cat. ZD-1B50),

No spark
at low revs

I built the Universal High-Energy
Electronic Ignition System (Srr,rcoN
Csrp, December 2005 & January 2006)
for reluctor pickup but have found
that I get no spark at cranking speed,
If I spin Itre dizzy by hand at a faster
speed, the spark is good and strong.

When adjusting trimpot VR2, I can
only attain avoltage of +.9V. This prob-
ably has no significant bearing on the
result but can you suggest a remedy to
produce a stronger input signal? (M.
K., Horsham, Vic.)
o The voltage is at 4.9V because of
regulator tolerances. When setting
up for your reluctor, wire it in-circuit
and find the setting of VR2 where the
voltage changes from 0V to 4,9V. This
is the most sensitive setting for the
reluctor signal.

However, you need to adjust about
one turn clockwise or anticlockwise
from this setting to prevent the coil
firing with small changes in voltage
before the engine is running.

Multimedia headset for
Telephone Adaptor

I am interested in building the
Telephone Headset Adaptor described
in the JtÌy 2oo2 edition of SucoN
CHlp.

Could you please advise me if I can
use a multimedia headset with micro-
phone which has individual plugs for
both the microphone and headphone?
What modifications would I need to
make? (R. 8., via emailJ.
o The use ofseparate connections for
the headphones and microphone does
mean that the existing stereo socket on
the adaptor is unsuitable. You would
need to wire up two sockets, one for
the headphone and another for the
microphone.

How you wire the headphone de-
pends on whether you connect both
the left and right headphones or use
just one. With two in parallel, the

siliconchip.com.au

impedance will be 16Q and so the
windings for transformer T1 will have
to be changed as detailed in the "Ca-
tering For Different Headset Speaker
Impedances" section.

On the PC board, the 3.5mm socket
has the ring connection on the left and
the tip on the right. The sleeve is the
front metal section.

Horn speaker
project

I have been approached by three
different people over the past year or
so, all with the same basic problem.
All are involved with providing circus
and performance-related activities in
places where there is no accessible grid
power and for environmental, safety
and other reasons do not wish to or
cannot use generator power.

The essential problem they have
is how to power a typical B00W PA
system. Many investigate pedal power

but a few sums (assuming the known
BOW max/person) show you wouÌd
need a minimum of tí-zo pedallers.
It occurred to me that a far better ap-
proach is to generate the desired sound
levels without needing B00W

I suggested investigating horn-load-
ed loudspeakers -which as you would
be aware - can be 95-SB% efficient, a

far cry fiom the average PA unitwhich
is 2-ao/o.

My guess is that one needs a maxi-
mum of about 110dBA at seven metres
on axis from about IOOHz to about
4kHz. Having recently heard a horn-
loaded speaker driven directly from
an iPod at less than 1mW yet audible
many metres away, it seems feasible to
get the desired levels from a little over
50 watts. A basic crossover network
would suffice as one is not seeking hifi
quality nor rock concert levels.

I recall an article in an early ETI
where Roger Harrison checked out a

house with a living area which was the

lltrrviIi.lFeñ@wb@
I recently completed the NiMH

Fast Charger published in the Sep-
tember 2007 issue and the unit I've
built is not performing as specified.
It has been built to charge 700mAh
Nicad batteries wired in series to
give 8.4V. I have two sets of batteries
withthe same symptoms. The charg-
er has been built as a fast charger
with top-up and trickle charge for
my kid's remote control cars.

If the unit worked, I was going
to connect seven 2500mAh NiMH
cells, adjust the charger to suit
and replace the Nicads, The unit
is supplied from a transformerless
12VDC regulated supply capable
of delivering 2.5A. Dt/t was set to
1.25 but reducing this value makes
no difference to the performance of
the unit.

Time-out was set to 1.5 hours
(Link r was in), I later removed Link
1 and re-adjusted VR1 to give a time-
out equal to 1.5 hours. The trickle
current (VR3) was set to give 35mA
and VR4 was set to LV.

The result is that the charger is
overcharging the batteries. They
take between 12-15 minutes to reach
55'C and the charge temperature
keeps rising, I made sure the battery

thermistor was touching the battery
case, not the webs in between. The
charge voltage is consistently 11.5V
(MOSFET is not regulating the
charge). RB3 is constantly low.

LED2 only illuminates if the ther-
mistor is disconnected (charge light
extinguishes); it doesn't illuminate
when the battery temperature is
greater than 55"C. Occasionally the
charge light flashes or extinguishes
while charging (thermistor light does
not illuminate) but unit continues to
charge (battery gets hotter). When
the thermistor is disconnected, the
battery continues to over charge.

I've made sure there are no shorts
on the PC board and the Mosfet is
insulated from the case. It looks like
the microcontroller is cactus.(M. L.,
via email).
o It seems that there is a path
between the drain and source of
Q1 which is causing the battery to
charge, with the charger having no
control. Check the resistance be-
tween drain and source of Qr.

Since the LEDs are not operat-
ing as they should, it does suggest
the PIC needs reprogramming and
should be returned to the kit sup-
plier.

CEA
EONTRELS
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ASK SILICON CHIP
Measuring the local
oscillator in a superhet

Is it possible to use a frequency
counter to check the local oscillator
frequency of a transistor radio, ie
455kIHz? If so, is it possible to achieve
this without physically connecting the
counter to the local oscillator circuit?
(V. K., Newcastle, NSW).
o This is certainly possible. The way
to do it is to use a sniffer coil connected
to the frequency meter. This is simply
several turns of wire connected to the
frequency meter probe and positioned
close to the oscillator coil.

The locaÌ oscillator in a superhet is
always above the incoming station, so
the Ìocal oscillator frequency will be
455kHz above the tuning frequency.
So for example, when the radio is
tuned to L269kJ12 the oscillator will
be al 1724kJ12.

Fridge controller
is not working

I have a question to ask regarding
the Fridge Temperature Controller in
the June 2005 issue. I built the kit and

find that the unit is permanently on.
I've double-checked the construction
(I bet everyone says that ) and can't
find anything wrong.

What I am getting is B.9V at pin 3 of
the comparator chip and if I measure
the resistance of the LM335 over a

temperature range of 2"C to 20'C, it
only varies from 35.7kQ to around
36.skQ. I'm guessing that this small
change isn't enough to give a 2V to 3V
drop across pin 3; in fact, the voltage
stays at 8.9V. If I remove the LM335
and replace it with a 2.2kQ resistor,
the LED goes out,

My question is where could my
circuit be wrong or is there some
instruction missing and should I be
adding some extra resistance to the
LM335 part of the circuit to help wiih
the voltage drop? [J. P., via email).
o If you are getting a voltage of a.gV
more or less permanently on pin 3 of
IC 1 , this suggests that the connections
to your temperature sensor are either
open-circuit or perhaps reversed.
That's about the only reason why ihe
voltage at pin 3 would remain very
close to the 9V supply line.

Measuring the resistance of the

LM3 3 5 is not very meaningfuì, because
it's very non-linear. In fact it behaves
very much like a zener diode, whose
reverse breakdown voltage varies
in direct proportion to the absolute
temperature in Keivins. And at any
particular temperature the dynamic re-
sistance is verv low, so that the voÌtage
drop hardly changes over a fairly wide
range in current (100¡.tA to say 5mA).
This is why a resistance measurement
is not very meaningful.

Using a line level source
with the Voice Recorder

The Voice Recorder project (Sti,tcoN

CHIp, December 2007) was the kind of
versatile project we love to see. How
can the recorder be adapted to accept
a line level input instead of via the
mic? This would allow me to record
something like a sound track off of a

computer, I feel this would be a very
useful addition to the project. (P. N.,
Byron Bay, NSW).
o lt's easy to modiflz the Voice Re-

corder to accept a line level input
instead of the mic-plus-preamp. All
you need to do is remove the 100nF
capacitor linking pins 21 & 20 of IC1
on the board and use it to couple in
the ìine level audio from your PC, CD
or MP3 player to pin 20 (An) of the
IC. The ground side of the line level
input connects to the board's ground,
of course.

If you want to also use the on-board
mic from time to time as an alternative
to the Line Ìevel input, you can use an
SPDT switch off the board to switch
the input side of the 100nF coupling
capacitor between the Ìine level input
and pin 21 (,\out) of the IC.

Change of display
for Big-Digit Clock

I have built the Big-Digi| 1.212a

Hour Clock fiom the March 2001 is-
sue of SIltcoN CHIP, using six common
cathode 0.5-inch 7-segment displays.
Now I want to connect it to 2-inch
displays as shown in the article but

Not enough
microcontroller projects

I don't think that StlIcoN CsP
is doing enough microcontroller
projects and at the same time, is
not detailing .pure electronics"
projects. This being the 21st cen-
tury, deliberately shying away from
microcontroller projects is not keep-
ing up with trends. Before there are
too many objections from the pure
electronic camp, please bear with
me untiÌ the end. I think we might
be on the same wavelength in some
aleas.

As noted in the Publisher' Letter
(February 2008), using a micro can
make a complex project very simple,
in terms of the electronic compo-
nents used, that is. This means it's
cheaper and usualÌy easier to build.
I have submitted a coupìe of project
ideas in the past, only to have them
rejected as being "too complex",
which always surprised me, as in
terms of components they were
mostly a micro, with some assorted
bits attached.

One thing that may make micro
projects more palatable would be
a greater emphasis on the internal
logic in the articles. Diagrams show-
ing what the code is doing and very
brief code listings (you can down-
load full code from the r,r'ebsite) will
help newcomers and oldies alike in

deciphering the project's workings.
You could also rip the code block
from one project to build a totally
new one.

Also, by encouraging more dis-
cussion on the internal logic, you'd
encourage this better way of pro-
gramming; much better than having
a spaghetti mess of code sludge,
which may very well work, but no-
one can learn from it, nor utilise it
in their own projects.

The idea of explaining how and
why a proiect is put together in code
should also extend to the conven-
tional circuitry projects. Too often
do I see a project article which has
a very complex conventional circuit
but very little in terms of the elec-
tronic activity going on.

In that sense, putting together
a complex conventional circuit is
much the same as putting together
a micro circuit. At the end of the
day, some functionality in code
logic or the same functionality in a

raft ofconventional circuity ends up
being the same. We should be read-
ing about the implementation and
theory, not only the construction.
I'd encourage writers to have in the
back of their mind that they want to
teach someone something new.

One thing to note, we are no longer
in the days where everyone would
have a data book, where you look

up the operation of this chip or the
other in conjunction with the circuit
and be able to work things out. You
can download a data sheet from
the internet but how many people
would do that for every chip on a

conventional circuit? Explaining
the operation of the logic of say a
divider, 7-segment output or coun-
ter can be done easier with a code
segment than a pointer to a website
data sheet which most people would
probably not look up.

As an aside, let's have more SMD
projects as well. As someone who
builds their own PCboards,Ifind not
having to drill as many holes much
nicer. It is not hard to solder SMDs
if you select your SMD components
for hand solderability.

Philip Pulle,
Bilgola, NSW

Comment: as always, we need to
maintain a balance when it comes
to providing lots of information in
our projects, whether it is on the
electronic circuit or code operation.
As it is, many of our project articles
do become very long and we are
aware that this can be a turn-off for
some readers.

Inevitably, we will have more
SMDs in our projects in the future
and the article on soldering SMDs
in the March 2008 issue is a prelude
to that.

which is optimistic. This means that
a typicaì. car's speedo will read high
at any speed and may read as much
as 1O8km/h at 100km/h.

Since the speedometer and odom-
eter use the same pulse stream fiom
the wheel sensor, there is nothing
you can do about it. If you want the
odometer to be accurate, you will
have to live with the speedo reading
being high.

In practice, we think it would
be better to have the speedo read-
ing slightly high at lookm/h (eg,

103km/h) so that if you have the
speedo sitting on a particular speed
limit, you know that you have a safe
margin and cannot be pinged by a

speed camera.

it). This design aÌso uses group delay
in one of the feedback networks so
that a low-frequency square-wave is
amplified without droop, Keep up the
great work,

Brian Knight,
Principal Research Consultant,
National Centre for Vocational
Education Research Ltd,
Adelaide, SA,

Comment: t¡,e admit to an obsession

with low distortion and S/N ratios. The
aim is to have an amplifier that causes
no degradation to the signals from a

good quality CD player.

TV restoration followed
sound principles

"Restoring a Vintage TV Set" by
Timothy Stuart (December 2007)
brought back memories of the era.
The arrival of polyester capacitors

and modern resistors in 1960/61 was
a lifesaver for technicians and the re-
ceivers they serviced, Ifsets hadbeen
built with polyesters foom 1956, their
servicing history would have been
much better.

Four years after the initial sales
of TVs, when new 17-inch sets were
becoming rare and when picture tubes
were supposed to be failing but were
not, paper capacitors were certainly

Electronics
Softurare

Design & Development Engineers

Type C790 Controller

$275,00 AUD
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o Sensor Monitoring (V, I, PWM)

. Event T¡ming / Sequencing
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Speedo Goruector Affects 0dometer Readings

I built and installed the Speedo
Corrector Mk2 from the December
2006 issue in a rebuilt 1977 Porsche

, 911 which had the wheels changed
from 15-inch to 16-inch. I have caÌi-
brated the speed against a GPS unit
and it is accurate at 100km/h and
a little under at 5okm/h (48). The
odometer reads under by about 300
metres on a measured skm stretch.

Is this normal when the speed
is corrected? If it is to be expected,
how can I correct the problem? (D.

8., via email).
o This whole issue was thoroughiy
canvassed in the Mailbag pages dur-
ing 2OO7. The problem is that most
cars have an odometer which is
highly accurate but a speedometer

BB StLtco¡rt Cntp

further details on the web at www'furzy'com

siliconchip.com.au siliconchip.com.au
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Mailbag: cont¡nued

showing their failings, especially in the summer time. TVs
were pulling 200 watts plus from the mains and a large part
of that was being dissipated as heat in a confined space.
Faults showed up first in the more critical oscillator cir-
cuits and so on, and finally in the audio sections. Capacitor
leakage could easily be demonstrated to the customer by
squeezing one with pliers and observing the change in the
fault condition.

From 1961 on, with the new Philips polyester capacitors
available, I began advising customers that for the cost of
three or four service calls (being the annuaÌ average at that
time), we could give their set a complete chassis overhaul
for better performance and reliability, as in the article. In all
cases, this included realignment of the Rf', video and sound
circuits. Sometimes it went further to include modifica-
tions for better performance such as better video frequency
response, video DC restoration, vertical linearity, etc. Then
there was the picture tube, a cabinet respray and an antenna
system repair as a possible necessity also.

The gratifying outcome was often (a) I was reluctant to
let go of the set fthey could keep the loan set); (b) their chil-
dren said it wasn't their set, it was so much better; and (c) a
recommendation to a relative which produced a request to
"come and pick up my set and make it as good as theirs",

I particularly remember returning five years later to a 21-
inch brother of Timothy's chassis. A 5AS4 rectifier was aÌl
that was required. Timothy expects reliability to be much
improved. I can guarantee it!

As the sets had not been idle for a long time, we did not
normally replace the electrolytics or bring them "up to
speed" with a variac but we did "variac" them dor,rm to about
215V to show up valves that would soon need replacement,
Mains voitage drop was still prevalent in the sixties.

Another procedure was the "five seconds off, then on
again" test on the highest frequency channel, to check for
an immediate return of the picture and a lack of snow in-
volving the valves in the tuner, There is a resistor, usually
about a 1MQ, in the RF section of the tuner that is worth
replacing.

My pet gripe with many TVs of the time and even into
early colour was the decision not to incorporate DC coupling
from the video output to the CRT. This meant that the set
could not be adjusted for the correct black level. I could
never figure the reason. It wasn't expense. Was it some at-
tempt at covering user incapability? Timothy's AWA model
229 and other receivers can be modified with some small
circuit changes to the video output/CRT circuit,

The elimination of manual fine tuning and all other user
adjustable knobs, the universal adoption ofDC restoration
and factory default colour settings means that most people
now view a faithfuI reproduction of the original video.

This brings to mind the Astor ASK model which had
a row of identical smaÌl cream and gold knobs across the
centre paneÌ. From memory the knobs were brightness,
contrast, hor,hold, vert,hold, height and at least one vertical
linearity. If somebody fiddled with them, it took some skill
and knowledge to get a normal picture back on the screen,
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. Euery issue ¡ndiuiduallv archived, bv month and year

. Complete rú¡th ildex for each yeal

. A müst-haùe for eueryone ¡nterested ¡n electron¡cs

This remarkable collection of PDFs covers every

issue of R & H, as it was known from the

beginning (April 1939 - price sixpence!)
right through to the final edition of R, TV

& H in March 1965, before it disappeared

forever with the change of name to

Electronics Australia.

For the first time ever, complete and in one

handy DVD, every arlicle and every issue is covered.

lf you're an old timer (or even young timer!) into vintage radio, it
doesn't get much m0re vintage than this. lf you're a student of

history, this archive gives an extraordinary insight into the amazing

breakthroughs made in rad¡o and electronics technology following
the waryears. And speaking ofthe waryears, R & H had some ofthe
best propaganda imaginable!

Even if you're just an electronics dabbler, there's something here to
interest you.

NB: Requires a computer w¡th DUD teader to view
- w¡ll not urorl 0n a standard aud¡o,/u¡deo DUD player

Us€ the handy order form
on PaÍe lz sr thlg lssue

l0o/o ¡LIGOI GI¡IP ¡Ul¡GNtlE

FON A IOÍ DI¡GOUff OToIt!
ROBÍ¡T BUIIDER'S COOKBÍ|OK
By Owen Bishop Published 2007
lntroducing, through hands-on project work, the
mechanics, electronics and programming involved
in practical robot design and construction. The use
of the PIC microcontroller throughout provides

AG MACHII{ES By Jim Lowe Pubtished 2006
Applicable to Auslralian trades-level courses including NE1 0 AC

Machines, NEl2 Synchronous Machines and the AC part of
NE30 Electric Motor Control and Protection. Brings together
up-to-date aspects of the field, covering polyphase induction

a painless introduction to programming. lt's
a book for first-time robot builders, advanced

motors, single-phase motors, synchronous machines
and polyphase motor starting. 1 60 pages in paperback

robot builders and those studying at higher
education levels in this fascinating field.
Has companion website to download
programs. 374 pages in paperback

ilEWilES GU|0E T0 TEtEVtStoil
AilD VIOEO TECHI{OIOGY
By KF lbrahim 4th Edition (Published 2007)
It's back! This very popular book now in a new
edition provides a full and comprehensive coverage
of video and television technology including the
latest developments - HDW and DVD. lt starts with
fundamentals so is ideal for students but covers in-
depth technoloo¡es such as blu ray, DLP, Digital W,
etc s0 is also perfect for engineers. The new edition
has a number of useful appendices covering a wide
variety of subjecls. 600+ pages in paperback

i,,iï' you want to learn all about Zigbee you'd go a long way to find
a better reference than this one. 336 pages in paperpback.

THE PRACTIGAT GUIDE
TO SATETTITE TV

By Garry Cratt - 6th Edition 2007
We've had other satellite TV books in the past but they have

all had a lot of useless (to this part of the world) overseas
stuff. This one is written in Australia, for Australian condi-

tions by one of Australia's foremost satellite TV experts.
lf there is anything you wanted to know about setting up
a satellite TV system, (including what you can't do!) it's

sure to be covered in this 176-page paperback book

Many thousands of copies now sold. Two incredible CDs

containing over 1 000 classic projects, sourced from
Scientific American over the past 73 years - and covering
every field of science. This new'Dr Shawn" edition is the
latest version - it's said to be even more user friendly
with much more information and data. Runs with any
browser (on Win2000 or later). Recommended by the

National Science Teachers Association (USA).

TV AllD H0BBIES April 1939 to March 1965
- Every art¡cle t0 en¡oy once aga¡n 0n DVD-R0M!

This remarkable archival collection spans nearly three decades of
Australia's own 'Radio and HobbiesTRadio W and Hobbies". Every

article has been scanned into PDF format - ready to read at your
leisure on your computer (obviously, a computer DVD-R0M reader
is required along with Acrobat Reader 6 or later). For history bufis,

worth its weight in gold. For v¡ntage radio enthusiasts, what
could be better? For anyone interested in electronics, this is

one which you ilUSIhave in your collection!

.ALL 
TITLES SUBJECT TO AVAILABILIry. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY ALL PRICES INCLUDE GST
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SEIF fl]I AUDIfl
by Douglas Self 2nd Edition 2006
The very latest from the renowned audio design guru. A

collection of 35 classic magazine articles offering a depend-

able methodology for designing audio power amplifiers in

a way that improves performance at every point without
significantly increasing cost. lncludes compressors/limiters,
hybrid bipolar/FET amps, electronic switching and more.

Microcontroller Projects in C fot the
8051 by Dogan lbrahim. Published 2000.
Through graded projects introduces the fundamentals of
microelectronics, the 8051 family, programming in C and
the use of a C compiler. Provides an interesting, en¡oy-
able and easily mastered alternative to more theoretical
textbooks.178 pages in paperback.

AUDIO POWER AMPTIFIER DES¡Gil
HA]{DB00K by Douslas Self 4lh Edition 2006
Beduced in p¡ice lrom previous edition! From one of the

world's most respected audio authorities. New 4ih edition is

more comprehensive than ever- now with new chapters on

Class D amplifiers and DC servos. Now even bigger - 465

pages in paperback. See the review in Septenber 2006

rssue' 
AUDro EtEcTRor{rGs

By John Linsley Hood. Second edition 1 999.

especially if the fine-tuning was into
the sound carrier as well. As a solu-
tion, I used to put a small pencil mark
at the correct 12 o'clock position on
every knob for easy resetting.

An example of the woeful pictures
that some people watched involved a
call to a 1 7-inch Kreisler (a set capable
of very good reception). The picture
was a foggy blur. The reason - the
brightness and contrast controls were
full on in an attempt to get through
three layers of cigarette smoke, on both
sides of the safety glass and the face of
the picture tube.

Fortunately, the glass came out
with only the removal of two screws
and not the removal of the chassis,
picture tube and mask from the rear
of the cabinet.

Having cleaned off the muck and
turned down the controls, I then
adjusted the fine tuning knob. This
was followed by exclamations from
the three smokers along the lines of
"what abeautiful picturel" and "what
did you do?" When shown, they said
they thought it was just a dummy knob
to balance up the volume knob on the
other side!

With today's TV we only need to
adjust the volume and we get digital
high-definition widescreen colour and
a remote control. Best of all, we get a
'mute'button.

fohn Williamson,
Cheltenham, Vic.

C o mment : anyo ne interc ste d in re stor-
ing old TV sets should lookto acquire
a few as soon as possible. Even oLd col-
our sets disappearingvery rapidly.

Electric cars
are coming

,â.fter seeing the Publisher's Letter
and the subsequent negative com-
ments in the fanuary 2 008 issue, I think
electric cars are coming.

For example, use Google to check
out reports on the recent Detroit motor
show and then have a look at news on
the following websites:
http ://www.fi skerautomotive.com./
http ://www.news.com/B 307-71'1,28 _
3 -9850 71 1 -54,html?tag=nefd.top
http ://wvw.tomw.net. au/technology/
transporUreva.shtml
http : //www. pluginameric a, org/

Finally, have a look at the race be-
tween an electric car and a Ferrari at:
http : //www. youtube. com/watch?v=
BqqtfpfzElQ

Bob Barnes, RCS Radio Pty Ltd,
Chester Hill, NSW.

Electric vehicles were
suppressed in the US,{.

I enjoyed the Publisher's Letter
about electric cars in the December
2007 issue and thoroughly agree.

Had technological advances been
able to take their natural course the
internal combustion engine would
have been obsolete in the 1950s. Un-
fortunately, oil was and still remains
profitable. Consequently, technology
was and is being suppressed.

I was reminded of a documentary
called "Who Killed The Electric Car?"
It told the story of the General Motors
electric car called the EV1 which was
produced in 1996, It was fast and had
awesome acceleration, over 100 miles

For anyone involved in designing, adapting and using analog

and digital audio equipment. Covers tape recording, iuners
and receivers, preamplifiers, voltage amplifiers, audio power

amplifiers, compact disc technology & digital audio, test &
measurement, loudspeaker crossover systems, power sup-
plies and noise reduction systems. 375 pages in soft cover.

AilAtOG ELECTROI{ICS
By lan Hickman. 2nd edition 1999.

per charge with NiMH batteries and
over 300 miles with Lithium; charg-
ing was B0% in an hour and 100% in
four hours.

Ten years later all the cars were
rounded up and crushed. One remains,
disabled, in a museum. Ford, Honda
and other electric vehicles also suf-
fered the crushing or shredding fate.
I thoroughly recommend that anyone
interested in this topic watch this
documentary,

I'm also reminded of the small
electric car that the Solar Shop here in
Adelaide tried to market. It sat forever
in a crate waiting for the appropriate
government departments to get off
their behinds. They claimed lack of
a "category" to register it under, In
Europe they had a different approach:
they just created a new category and
got the thing into the market and onto
the road.

facob Westerhoff,
Seaford Rise, S,4.. SC

0p Amps for Everyone
Edited by Ron Mancini Published 2003
Compiled by Texas lnslruments, this is the closest thing
to a "bible" on op amps. This is an engineer's reference
with lots of theory plenty of maths and right up-to-
the-minute with modern devices. Not cheap but
worth every cent. 478 pages, soft covers.

ETEGTRIG MOTORS A]ID DRIVES
By Austin Hughes - Third edition 2006
Brand new edition of this amazingly popular book. lntended
for non-specialist users of electric motors and drives, filling
the gap between academic te)ds and general"handbooks".
Explores all of the widely-used modern types of motor and
drive including convent¡onal & brushless DC, inductlon
motors, steppers, seryã45ÌR0h ronous and reluctance
384 pases, sofi cove(e66)

RF CIRCUIT DESIGI{
by Chris Bowick, Second Edition, 2007.
A new edition of the classic RF circuit design book. RF

circuit design is now more important that ever in the
wireless world in which we live. ln most of the wireless
devices that we use there is an RF component - this
book tells how to design and integrate in a very
practical fashion. 256 pages in paperback.

Covers all the analog electronics needed in a wide range of
higher education programs: first degrees in electronic engi-
neering, experimental science course, MSc electronics and
electronics units for HNDs. Supported by numerous worked
examples and experimental exercises. 312 pages paperback

Essential reading for electronics designers and students
alike. lt will answer questions about core analog theory and

design principles as well as offering practical design ideas.

Many of the circuits taken from lan Hickman's

articles. 294 pages in soft cover

Power Supply Cookbook

An easy-to-follow,
by Mafty Brown. 2nd edition 2001.
lw, step-by-step text for a wide variety of

]{G POWER SUPP. A tO Z
Maniktala. Published 2006.

and practical aspects of controlling
ring electromagnetic inteference in

power supplies. lncludes f low-charts
for building DC-DC converters and their

magnetic comp0nents under typical
wide-¡nput supply conditions.

PIG ll{ PRACTICE by D w smith.
New 2nd Edition - published 2006
Based on popular short courses on the PlC, for
professionals, students and teachers. Can be used

at a variety of levels. An ideal introduct¡on to the

world of microcontrollers. 255 pages in paperback.

PIC MIGROCOI{TROIIER -
PERS(Il{At IIITRODUCTORY COURSE
By John Morton NEW: 3rd edition 2005.
A unique and practical guide to getting up and running

with the PlC. 11 assumes no knowledge of microcontrollers

- ideal introduction for students, teachers, technicians

and electronics enthusiasts. Revised 3rd edition focuses

entirely on re-programmable fìash PlCs such as 16F54,

16F84 12F508 and 12F675.226 paqes in paperback.

503 pages in hard cover.
CD-R0M included.

DVD PLAYERS AI{D DR¡VES
by K.F. lbrahim. Published 2003.
A guide to DVD technology and applications, with particular

focus on design issues and pitfalls, maintenance and repair.

ldeal for engineers, technicians, students of consumer

electronics and sales and installation staff. As reviewed in

Silicon Chip February 2004. 31 I pages in paperback.

PRACTIGAT RF HAilDBOOK
by lan Hickman NEW 4TH EDlTl0N 2006

The latest guide to BF design for engineers, technicians, stu-
dents and enthusiasts. Covers key topics in RF: analog design
principles, transmission lines, couplers, transformers, ampli-

fiers, oscillators, modulation, transmitters and receivers,
propagation & antennas. 279 pages in paperback.

A]{ALÍ¡G TEGHilIQUES WITH
DIGITAT I1{TERFACIiIG
by T H Wílmshurst - Published 2001.

Prices & documentalion ava¡lable 0n webs¡te:
vvww.ozitron¡cs.com

Accepts RS232 or
TTL seriol commonds
ond oulputs PWM

signols lo control up

to I servo motors.
Eoch oulpul con be

reconfigured for digitol
onloff conlrol. 49x43mm. Up lo 4 boords con

be multi-dropped logelher Assembled $44.00
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Beyond the capacítor there is

by Ross Tester

altering the tuning of the broadcast
receiver that it is connected to by a
few kilohertz.

Performance
Although I haven't used the AWA

converter (as it has not yet been re-
stored), I believe that it would acquit
itself quite well. The bandspread
tuning (over four bands) is certainly
a plus for the unit, as it makes tuning
so much easier compared to sets that
tune over one sweep of the dial.

By contrast, the Apex converter
covers three bands and as previously
stated, is probably a general-coverage
unit that tunes up to around 22MHz.
This means that the two units are de-
signed for slightly different markets.
The AWA unit was designed spe-
cifically for tuning four international
broadcast bands whilst the Apex con-
verter would have been more suited to
the amateurs and experimenters of the
day who wanted to tune as much of the
shortwave spectrum as possible.

Both units would be relatively sta-
ble, as each uses a separate oscillator
to feed the converter valve. However, I
am not convinced that the unshielded
output lead on the AWA unit was a
good idea. That said, there weren't
as many broadcast stations around
in 1933 as there are now, so break-
through may not really have been a
significant problem,

One problem that was not alluded
to in the manual was the possibility of
supplying excessive HT voltage to the

siliconchip.com.au

AWA converter. The unit is designed
for a HT voltage ranging f¡om 200-
22OY and ihis is derived from the B0

rectifler output of the host receiver.
As a result, the voltage applied to the
converter could be as high as 400-
500V but no mention is made in the
malual as to how this voltage should
be adjusted, a rather serious oversight
in my opinion.

The Apex converter wouÌd have
worked well in the USÄ where stations
are either closer together geographi-
cally or are stronger than in,A.ustralia.
Its shielded output lead would have
largely eliminated any break-through

of signals fiom nearby stations in the
broadcast band. However, an ability
to readily adjust the output frequency
would have been a good idea to
completely eliminate this possible
problem.

In summary, converters fromthe ear-
ly 30s are rarely seen and are from an
interesting phase of the development
of radio. They are well worth having
in a collection of vintage radios.

Finally, my thanks to Brian Lackie
for the opportunity to look at these
two units. It will be interesting to hear
them in action once they have been

sc
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And you always thought that the Farad was a rÍdÍculously
lorge unit. . . Sfo rt thinking Ín KILOFqrads!

ome time in the not-very-distant future you will pick
up your cordless drill and start drilling away - with
more power than you ever thought possible. And it

will keep on drilling for much longer than you thought
possible.

The drill will Ìook and feel the same as current cordless
drills but it will have one major difference: it won't contain
a battery. Instead, it will get its power from a capacitor,

Needless to say, it won't be a "normal" capacitor. In fact,
it's so abnormal it has a new name: an ultracapacitor (or
sometimes a supercapacitor). While the terms have been
somewhat interchangeable, they're starting to be used
more selectively, with ultracapacitors denoting the larger
values,

Already (at least in the US) there are rechargeable tools
on the market which use ultracapacitors instead of batter-

And without reaÌising it, you may well be using one
already: many computers these days use an ultracapacitor,
or at least a supercapacitor, in place of the batteries once
used for CMOS backup. They're also found in many other
devices doing the same task - video recorders and even
digital alarm clocks, for example.

We're already seeing ultracapacitors starting to be used
in a wide variety of industrial applications, such as lifts
(elevators) and electric forklifts. In both of these, power is
used to lift a load ald until now, power has been required
to limit the downward travel, or at best hydraulics used,
with the energy wasted.

Now ultracapacitors are finding their way into new de-
signs. When the Iift descends, its motor-generator pumps

ies, such as the Coleman Flash Cell Screwdriver
Superior Tool Co Ultracut Cordless Tube Cutter.

and the

BY AIHZONE FOR MULLARD lN 1940-41, the 68 was a portable 5-
valve superhet rece¡ver with the following valve line-up: 1A7G converter,
I N5G first lF, 1NsG second lF, 1HsG first audio and 1QSG audio output.The
radio pictured here was recently judged as the best portable at an HRSA
competition, pulling in stations better than the other brands. Photo supplied
by the Historical Radio Society of Australia lnc (HRSA), PO Box 2283, Mt
Waverley, Vic 31 49. www.h¡rsa.net.au

restored.



powerback into an ultracapaci-
tor, When a forklift brings a pallet

tlltracapaclton
+ ï,ead. Aald Batter5r
: Tllüra,Baüter5r

Australia's CSIR,O has combined a supercapac_
ito¡ and a lead acid batterïr il a silgle urrit, creat-
ing a hybrid car battery that lasts longer, costs less
and is more powerful than crrrrent technologies
used in hybrid electric vehicles (HEVs).

Tests have strovrm the IlltraBattery Ïras a Ltfe cycle
that is at least four times longer and produces bO%
more power than conventional battery systems. Tt's
also about ?O7o cheaper than the batteries currently
used j.Tl HEVs. By ma,rrying a corrventiona,l fuel_
powered engjne v¡.ith a battery to drive a;rl. el.ectric
motor, HEVs achieve the duat envj_rorìmentalbenefit
of reducingboth gteen_house gas emissions andfossj_l
fuel consumption.

Itre llltra,Battery aJ.so has the ability to provide
and absorb cha,rge rapidl¡r durjrl.g vehicle accelera_
tion and bra,king, makirrg it particul.arJ.y suitabÌe for
HEVs, which rely on the etectric motor to meet peak
power needs du¡iIl.g acceleration and can recaptu_re
ener$¡ normaJly wasted through bralri-Tr.g to recharge
the battery.

Over the past 1Ê months, a tearn of drivers Ìras put
the ÏIltraBattery to the test at the Millbrook proving
Groundinthe United Kjngdom, one of Europe's 1ead-
i-rlg locations for the dwelopment and. demonstration
of land vehicles.

CSIB,O's ongojng research wjll furttrer improve
the tech¡roloÉy's capabilities, makirrgit li6þter, more
efficient and capable of setting new performance
sta¡rdards for HEVs.

The UltraBatte4r test proglam for ItrV applications
is the resuLt of an international collaboration. The
battery system was developed. by CSIRO irr Australia,
bujlt by the Furukawa Battery Company of clapan and.
tested jrr the United Kingdom througtr th.e American-
based Adva¡rced lead-Acid. Battery Consortirrm.

Ultra,Batter5r techlologr aJ.so has applications for
renewable enerry storage from w1rrd arrd soÌa¡. CSIF,O
is pa,rt of a techlolory sþrt-up that-vrrilL d.evelop and
comrnercialise battery-based storage solutions for
tl.ese enesév sou-rces.

(csm,o)
Unlike the AW,{unit, the Apex con-

verter relies solely on its own power
supply and is designed to plug into
a 110V AC mains outlet. That means
that it is a little easier to connect than
the AWA unit,

The controls
The,\pex converter is housed in an

attractive wooden cabinet. As shown
in the photo, the controls and tuning
escutcheon are arranged in an easy-
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to-use layout on the fiont panel. The
knobs are somewhat unusuaÌ, being
made of wood with a metal insert.

The lefthand controÌ is used to
switch the unit from the broadcast
band to shortwave. It does this us-
ing a pair of toggle switches which
are ganged together. In the broadcast
position, all power is removed fiom
the converter,

The central control is the tuning
control and the dial in this unit is

The Apex converter is a snack to service, with all parts under the chassis
easy to access. At top right is the above-chassis view.

larger and easier to read than the dial
on the AWA converter.

Finally, the righthand control is a
3-position wave-change switch and
the knob is labelled "H", "M" & "L". I
am unsure of the tuning range on this
converter, but suspect that it tunes
from about 2-22MHz as it has three
bands and a full-size 2-section tun-
ing gang.

This converter also has three valves:
a 24 converter stage, a27 (or 56) which
is used as a Ìocal oscillator and an B0

rectifier in the power supply. The valve
types are marked on the sockets them-
selves, so only a very careless person
would get the valves mixed up.

The Apex converter has no RF stage,
so it will not be as sensitive as the AWA
unit. Its image ratio may notbe as good
as the AWA unit either, However, if the
output frequency of the converter is
close to 1500kH2, instead of 57SkHz as

in the AWA unit, the image ratio will
be quite satisfactory.

Another difference between the two
units is that the output frequency of the
Apex converter isn't directly adjust-
able. However, if break-through ftom
a strong local broadcast station did oc-
cur, the output frequency could easily
be alteredby changing the value of the
fixed capacitor on the output coil.

Unlike the AW,A. converter, this unit
tunes over quite a wide frequency
range on each band selected. This in
turn means that the tuning would be
quite critical. However, fine tuning
of any station can be achieved by

down from the warehouse shelf, its motor converts to a
generator and recharges the ultracapacitor.

Another interesting ultracapacitor application, already
in use, is in wind turbines. Some now have ultracapaci-
tors to supply the power needed to turn the blades into the
wind or adjust blade angles when they themselves are not
supplying power, or to smooth out the variations caused
by changing windspeed.

Start thinking big!
The backup supercapacitors used in computers, DVRs

etc, are midgets compared with those used in vehicles and
industrial tasks.

You can already find supercapacitors at your local lolly
shop, with ratings of perhaps 0.5F to 50F and voltages up
to (usually) 5.5V. Ultracapacitors are still rather harder to
get [and very much more expensiveJ. They tend to start at
about 100F and go up into the kFarads - but more impor-
tantly, voltage ratings are up into the 100V+ range and if
you believe recent publicity from one US manufacturer,
well up into the thousands of volts. That becomes very
important, as we shall see.

By the way, you did read that correctly: Farads. Not
nF or even pF. Not so long ago, a 10,000pF capacitor was
regarded as very big. And remember when you started in
eÌectronics and wondered why the Farad was the unit of
capacitance, when everyone knew it was a huge value and
you always had to divide by a million or more to get to
useable values? Not aly more!

Electric vehicles
In the future, both hybrid electric vehicles (HEVs) and

plug-in electric vehicles (PEVs, ie, electric power only)
may be powered by ultracapacitors, perhaps instead of
batteries but just as likely, as current research suggests, in
ta¡dem with them.

The photo on the facing page shows a Honda Insight
HEV fitted with an UltraBattery, developed by Australia's
CSIRO, built by the Furukawa Battery Company of lapan
and tested in the United Kingdom through the American-
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The Coleman "Flash Cell"
cordless screwdriver, now
available in the US, uses a
5.4V ultracapacitor
instead of a battery.
It has a 90-second
recharge,
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based Advanced Lead-Acid Battery Consortium.
The most significant aspect of the photo, taken at the

Millbrook Proving Ground in the UK, is that this Honda
has exceeded 160,000km on the test track.

Like jusi about all uÌtracapacitor manufacturers, the
CSIRO and the consortium are keeping the details of the
UltraBattery pretty close to their collective chests but as
we saw in the article in Sucox CHIp February 2008, it is
not too-difficuÌt a task to add significant battery capacity
(or in this case UltraBattery capacityl to the Honda to give
it a much greater range on battery power alone.

Incidentally, Honda has also developed an ultracapaci-
tor in conjunction with a fuel cell in their quest for the
perfect HEV/PEV

Yet another use of ultracapacitors is in electric buses and
trains, where ultracapacitors not only supply acceleration-
fiom-rest (ie, peak) power but can also handle and store
the regenerative braking energy which batteries find much
more difflcult, thus saving up to 30% of total energy.

The same system is very likely to find its way into HEVs
and PEVs as they start to become more popular. A huge
amount of research is currently under way around the
world into these vehicles as the search for an alternative
to fossil fuels hots up.

Despite the fact that ultracapacitors appear to be a recent
development, they have been around for decades - at least
in the laboratory and in some specialised (expensivelJ
applications. They got a big "kick along" Iate last century
when NASA reaÌised that they would be very usefuI as
peak-power enhancers in spacecraft. Fuel cells used in
spacecraft are somewhat similar to batteries: great at sup-
plying base-load power but needing help to supply peak-
Ioad power, Ergo, ultracapacitors.

Why the hype?
OK, so what is the big advantage of ultracapacitors over

rechargeable batteries?
There are several:
(1) They offer much better peak power performance than

a battery. A battery's output is basically limited by the rate
of the chemical reaction inside it without overheating, An
ultracapacitor has no chemical reaction so peak cuments
can be much higher.

(2) There is less heat to dissipate.
(3) They can be discharged much more deeply than a

Honda's ultracapacitor module was designed for the
Honda FCX Clarity hydrogen fuel-cell-powered car (shown
right), which goes on limited lease in the US around the
middle of this year.
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A 2500F (or 2.5kI) Maxwell Power Cache Ultracapacitor,
Note the low operating voltage (2.7V) - this means that
many of these must be used in series to obtain any type
ofreasonable voltage rating. The photo at right show
the same capacitors installed in a Honda EV conversion,
(Photos courtesy www,metricmind.dom).

battery (in fact, usually to zero, long past the point where
most batteries will have been irreparably damaged if not
destroyed). To be fair, that's also long past the point where
the ultracapacitor can supply any useful power.

(a) They can be charged very, very quickly - with many
ultracapacitors already in use in road vehicles, the time
to charge is not too dissimilar to the time to fill fuel tanks
(a few minutes or soJ. Battery recharge time is usually
measured in hours.

(s) They are lighter (sometimes very significantly so)
than batteries of similar ratings and occupy no more space
(usually less).

(6) They can be cycÌed many, many more times thal a

battery. With careful cell management, most rechargeatrÌe
battery systems are limited to perhaps 10-20,000 charge/
discharge cycles. Ultracapacitors are usually rated at be-
tween 100,000 and s00,000 cycles (and we've seen some
claims of a million).

(7) Overall life expectancy is a lot Ìonger than a bat-
tery - the guarantee is usually L0 years but this would
be regarded as a minimum. Theoretically, the iife of an
ultracapacitor is indefinite.

(B) Ultracapacitors do not deteriorate anywhere near
as much in performance as they age. With batteries, the
chemical reaction decreases as they age.

And the negatives?
Having digested all that, there must be some disadvan-

tages, Yes, there are a few:

tlre converter and one for the receiver),
unless a double adaptor was in use.

The controls
The cabinet of the AWA C103/43

was rather tall and chunky for the
time and has quite a dark colour. The
unit I have is in quite good condi-
tion and requires little in the way of
restoration.

The front panel carries three con-
trols and a "peephole" type dial. The
Iefthand knob controls a trimmer
capacitor to peak up the performance
on the selected band and this trimmer
is C4 in the circuit diagram (Fig.r).
The centre knob is the tuning control,
while the righthand control is the 4-
position wave-change switch. Abroad-
cast/shortwave toggle switch is also
located on the side ofthe cabinet.

In practice, the front-panel controls
are well spaced and easy to use. How-
ever, it's a mystery why the broadcast/
shortwave switch was not placed on
the front panel as well.

In summary, the unit is quite neatly
made both above and below the chas-
sis and would not be difficult to work
on if required.

Circuit details
Fig.1 shows the circuit of the AWA

C1o3 I 43. The ganged tuning capacitor
is interesting inthat eachganghas only
one variable plate in each section. This
means that the converter was designed
to tune over a fairly limited range on
each band selected.

The RF stage is broadly resonant
on the shortwave band selected and
has no variable tuning capacitor, This
stage uses a 58 valve (V1J, the output
of which is coupled via band-switch-
ing to converter stage V2 (a57 valve).
The LC circuits between these two
stages are tuned by one section ofthe
tuning gang.

To enhance frequency stability and
general performance, a separate osciÌ-
lator valve (V3) is employed. This uses
a 56 valve and its cathode output is fed
to the cathode of the converter stage
(V2) via capacitor C11.

The output from the converter stage
is applied to a single IF (intermedi-
ate frequency) transformer, tuned
to 575kHz + 25kHz, Its output is in
turn fed to the antenna terminal of
the receiver via an unshielded yel-
low wire.

It's open to conjecture as to just how
stable this would be and whether sta-
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tions close to 5 75kl1z would be picked
up by this unshielded antenna wire.
It was undoubtedly necessary to tune
the IF transformer away fiom any radio
stations in the 550-600kHz rarrge to
alleviate this problem.

By the way, there is some doubt as to
which valves were actually used in the
converter, as the diagrams, the circuit
and the manual don't match in several
areas. There was obviously not much
care taken when it came to proof-read-
ing and checking the manual

The balds tuled by the converter are
the 49, 31,25 &19-metre international
broadcasting bands, which equate
roughlyto 6,5,'12 & 1SMHz. Providing
the RF and oscillator coils are correctly

aligned, the converter should be as

easy to tune as the broadcast receiver
to which it is connected. Mechanical
band-spreading is achieved by the
single plate gang sections with their
restricted tuning range.

Apex converter (USA 110V)
The Americal Apex converter dates

f¡om around 1930 and is different in
several ways to the Australian unit. It's
attached to the receiver by first remov-
ing the antenna lead from the set and
attaching it to the antenna terminal of
the Apex. The output from the Apex
is fed out via a shielded cable and this
goes to the antenna and earth terminals
of the receiver.
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from the converter is attached to the
same terminal. Also in this batch of ca-
bles is another wire coloured red. This
red lead has a 4-pin plug attached to its
end, The B0 rectifier in the receiver is
removed and this 4-pin adaptor is then
plugged into the rectifier's socket. The
B0 rectifier is then plugged back into
the receiver via the 4-pin adaptor.

Why is this done? Simple - the red
wire is connected to the HT high-ten-
sion output of the B0 and thus supplies
the necessary HT to the converter,
How's that for cutting costs in the
converter unit?

By contrast, the heater supply for the
converter's valves is obtained flom an
internal 24oY to 2.5V filament/heater
transformer,

The final connection simply in-
volves plugging the 240V lead into
the mains, There is no on-off power
switch on the converter and in most
cases there was no on-off switch on the
radios of the era either. So to turn the
system off completely, itwas necessary
to turn two power points off (one for

(1) Until now, ultracapacitors have not had the energy
density of batteries. However, that may be changing - and
significantly - if recent manufacturers' announcements
come to fruition.

[2) Voltage ratings ofthe current crop ofultracapacitors
are very low. With PEVs operating anywhere up to a few
hundred volts, you need to put a lot of ultracapacitors in
series. And when you connect capacitors in series, the
capacitance decreases.

(e) The moment you start using power from an ultraca-
pacitor, the voltage starts to drop and keeps dropping. It
obeys all the usual laws of capacitors! This may or may
not be a problem, depending on the device being powered,
When used in conjunction with a battery as a peak-load
supply, as soon as the peak load is delivered the battery
will recharge the ultracapacitor.

[a) They're expensive! So are high-power rechargeable
batteries, of course - and the price of both will come down
as volumes increase.

(5) Finally, there is a lot of hype. Some amazing claims
have been made by ultracapacitor manufacturers fto im-
press investors?) and in too many cases, they have turned
out to be vapourware.

What's inside an ultracapacitor?
No one has re-invented the laws of physics when it comes

to ultracapacitors. They are still capacitors and they obey
all the rules we've learned long ago.

First, let us refresh your memory about the construction
of capacitors. Here, two conductive "plates" are separated
by an insulating material which we refer to as a dielectric.
The capacitance is directly proportional to the size of the
plates and the dielectric constant of the insulating material.
At the same time, the capacitance is inversely proportional
to the distance between the plates; the smaller the spacing,
the larger the capacitance.

In the case of electrolytic capacitors, the "plates" take
a different form. The capacitor is a wound element of
aluminium foil which has been etched to greatly increase
its surface area. At the same time, its surface has a very
thin oxide layer produced during manufacture. Finally, it
is wound with a porous paper layer which is impregnated
with a conductive electrolyte paste and this makes the
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UNE

Fig.l: the circuit of
the AWA CLos/43
shortwave converter.
V1 is the RF stage,
V2 is the converter
and V3 is the local
oscillator. The output
frequency is 575kHz
¡25WIz and this is
fed to the antenna
input ofthe receiver.

The ganged tuning capacitor in the AWA CaoS/43 has only one variable plate in
each section, This means that the converter tunes over a fairly limited range on
each of its four bands, rather than tuning across the entire shortwave band (ie, it
was designed to tune the four international shortwave bands only).
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This illustration, courtesy of electronicdesign,com, shows
the inside of an ultracapacitor. It's easy to see why they are
regarded as two capacitors in series.

electric connection to the can ofthe capacitor,
So in an electrolytic capacitor, the positive "plate" is

the wound aluminium foil element and the aluminium
oxide "skin" is the dielectric. Finally the electrolyte paste
is the negative "plate". This combination of a very large
surface area (ie, the etched surface) together with a very
thin dielectric (aÌuminium oxide) layer gives rise to the
very large values of capacitance that we have come to
expect with electrolytic capacitors. But ultracapacitors far
surpass electrolytics !

Ultracapacitors also contain two "plates" of sorts, But
the "plates" are formed on the surfaces of nano-porous
materials, typically activated charcoal or caÌbon nanotubes
surroundedby an electrolyte. These nano-porous materials
have much larger surface areas than the etched aluminium
foils of electrolytic capacitors,

Nor do ultracapacitors have a conventional dielectric,
as such. They are based on a structure that contains an
electrical "double layer". In a double layer, the effective
thickness of the "dielectric" is exceedingly thin - in the
order of nanometres - and that, combined with the very
large surface area, is responsible for their extraordinarily
high capacitances,

When a DC voltage is applied across the porous carbon,
compensating accumulations of cations or anions develop
in the solution around the charged electrodes. Ifno electron
transfer carì occur across the interface, a "double layer" of
separated charges (electrons or electron deficiency at the
metal side and cations or anions at the solution side of the
interface boundary) exists across the interface.

The amount of capacitance depends on the area of those
porous carbon electrodes and the size of the ions in solu-
tion. The capacitance per square centimetre of electrode
double layers is roughly 10,000 times larger than those of
ordinary dielectric capacitors.

That's because the separation ofcharges in double layers
is about 0.3-0.5nm, a lot less than the 10-100nm in electro-
lytics and the 1000nm in polystyrene or mica types.

However, you never get something for nothing. Effec-
tively, you have two capacitors in series. So straight away
capacitance is haÌved.

The double-layer configuration reduces the potential
capacitance of a practical device yet again because the ul-
tracapacitor consists of a pair of electrodes, each with half
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the total mass. Taken together, that means the ultracapacitor
achieves one quarter of the theoretical capacitance based
on electrode area and ion size.

The future of ultracapacitors
We alluded to some pretty amazing claims earlier.

EEstor, one of tìe up-and-coming performers of the US stock
market recently, has been researching nanotube technology
and have also announced what amounts to breakthrough
technology in their ultracapacitors.

EEstor use barium titanate coated with aluminium ox-
ide and glass to achieve a level of capacitance claimed to
be much higher than anything else currently available in
the market. While yet to be independently verified, the
claimed energy density is a whopping 1.0M1/kg - actually
higher than a battery, Existing commercial supercapacitors
typically have an energy density of the order of 0.01MJ/
kg and a lithium-ion battery has an energy density of
o.ía-o.72MJlkg.

If true, there is a rather significant downside: a PEV using
such ultracapacitors could not, using existing technology
and domestic wiring, plug inl To transfer that amount of
energy in the times claimed would melt the local substation.
OK, slight exaggeration perhaps - but the point is real.

It has been suggested that a second EEstor ultracapaci-
tor could be used to slowly charge, using cheap off-peak
power - and that plug into the PEV to transfer the energy
in say 5-10 minutes.

Someone must believe EEstor because they have had
some significant money invested in them, including the
Canadian ZENN motor company (which plans to release an
EEstor-powered electric vehicle this yearJ taking an EEstor
licence worth an estimated $US3-5 million and venture
capitalist house KPBC putting in another $US3 million,

Incidentally, EEstor are not the only ones researching
ultracapacitors. Australia's own CSIRO is also one of the
main players in the game (see press release earlier) and
there are many organisations around the world trying to
come up with their version of the holy grail.

The leading manufacturers of ultracapacitors today are
Maxwell Technologies in the United States, NESS Capacitor
Company in South Korea, Okamura Laboratory in fapan,
and EPCOS in Europe.

Energy
FinalÌy, we mentioned earlier that the voltage rating

of a capacitor (including, of course, an ultracapacitor) is
very important.

The reason for this lies in the formula for energy stored
in a capacitor:

E = 0.5CV2

It's the V2 term that makes all the difference, Doubling the
voltage doesn't simply double the energy - it quadruples it.
So running an electric vehicle, a drill, a forklift - anything
- from a higher voltage is very advantageous.

The problem is, as we have seen, ultracapacitors have a

very low voltage rating. Ultracapacitor cells must be stacked
in series to lift that rating and as every electronics student
knows, you get lower capacitance that way.

Some researchers are claiming much higher cell voltage
ratings: the world is waiting to see if they can deliver! Sc

useless. In fact, they permitted world-
wide communications under the right
circumstances.

The governments of the day soon
realised that these shortwave trans-
missions could be used for inter-con-
tinental communications to suit their
own needs. They could also be used
to broadcast "propaganda" thinly
disguised as entertainment to people
overseas, As a result, shortwave sta-
tions were set up and because com-
ponents, circuit design and layout
had greatly improved over the decade,
both the receivers and the transmit-
ters worked quite effectively on the
shortwave bands.

Shortwave converters
The introduction of shortwave trans-

missions was naturally accompanied
by a corresponding demand for new
receivers capable ofreceiving the new
frequencies. However, not everyone
had the money for this and instead
wanted to "modify" their existing
receiver.

The answer was to fit what was
called a "shortwave converter" ahead
of a conventional broadcast-band
(medium-wavel receiver.,\ converter
stage was, in fact, nothing more than
the front-end of a superheterodyne
receiver and effectively converted
stations on shortwave to the broadcast
band (ie, the IF output of the converter
was in the broadcast band),

In practice, this meant that a tuned
radio frequency (TRF) receiver became
a superhet receiver when a converter
was connected to it, while a normal
superhet receiver became a double-
conversion superhet.

AWA CLOS/43 converter
I recently had a chance to examine

two such shortwave converters, one
an Australian design and the other
an American design. Both are circa
1930/3 and neither has been restored
at this stage.

The AWA C1O3l43 converter is set
up in the following manner. First,
the antenna lead is removed fiom
the broadcast receiver and attached
instead to the antenna terminal of the
converter. The yellow wire coming out
of the converter is then connected to
the antenna terminal of the broadcast
receiver - this is the converter's RF
(radio frequency) output lead.

Next, the earth wire to the receiver
remains in place and the black wire
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YOUR DETAITS

TNITIALLY. radio transmissions
I*"." broadcast on flequenciès rang-
ing foom 100kHz to 1500kHz (ie, on
wavelengths from 3000 metres to 200
metres, respectively), However, there
were some high-power tralsmissions
below 100kHz.

Basically, all "important" trans-
missions were licensed or permitted
to operate in this general fiqquency
range. By contrast, those "pesky"
experimenters and amateurs were
permitted to use any of the so-called
"useless" frequencies above 1500kH2.
Because of this Irequency allocation,
they were not expected to be able to
contact each other over long distances
but they quickly proved the authori-
ties wrong!

Radio transmissions for entertain-
ment commenced during the early
1920s and quickly became popular,
As a result, radio manufacturers ald
home constructors developed receivers
to operate on both the long-wave and
medium-wave bands (100-1500kH2).
At the time, there was no reason to
have radios capable of tuning above
1500kH2, since those frequencies were
used only by the experimenters.

In any case, the components used
in radios at the time were gener-
ally unsuitable for frequencies above
1-500kH2, as was the layout of the sets.
That didn't deter the experimenters,

however, They immediately set about
making the most of the frequencies

that they were permitted to use
and began by experimenting with
ways to improve both the stabil-

P ity and the performance of their
receivers and transmitters.
In some cases, they were even

known to temove the valve bases so

that the valves could be wired directly
into the circuit. This was done to re-
duce the inductance ald capacitalce
effects that limited a valve's high-fre-
quency response.

Bythe end of the 1920s, experiment-
ers had convincingly proved that the
frequencies above 1500kHz were not
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Shortwave converters were popular for a
brief period in the 1930s and L950s. In an
era when money was tight, they provided
a low-cost means of converting a standard
broadcast-band receiver to shortwave
reception.
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Total $A

BO StLtcoN Cntp siliconchip.com.au
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Hakko B0B Desoldering Gun

The Hakko B0B

Desoldering Gun
will quickly, effi-
ciently and safely
heat and remove
solder from circuit
boards ald compo-
nents, This is an
essential tool for
anyone who has to
repeatedly repair
or rework through-
hole circuitry.

The Hakko B0B

Desoldering Gun features a thin, comfortable pistol grip
that places the pump and motor above, not inside, the grip.
This keeps the vibration to a minimum and insures that
the grip is comfortable for extended use. Thanks to the bal-
ance of the grip, delicate tasks are performed with greater
ease as the tool can be precisely handled and doesn't mobr
around while the vacuum operates,

The new miniature high-performance diaphragm pump
is housed in the chamber at the rear of the B0B. Pump
maintenance is quick and easy - simply remove the cover.
If repairs are ever needed, replacement parts are available
and inexpensive.

The Hakko B0B features a tip-to-ground potential differ-
ence no greater than 2mV and a tip-to-ground resistance

Neat camera fits in door peep hole

This low cost colour video
camera system with a 2-inch
colour TFT display is de-
signed to replace the optical
door viewer or for a new
installation in any timber
door.

The camera has a 90o
viewing angle and is
encased in metal
with an ex-
tendable
stem and
front and rear
flange for clamping the camera
assembly,

Powered by two AA cells, it has a pushbutton on-switch
with a timed-off function to save power. The system can
select an on-time of 15 or 30 seconds.

It provides a

much better view-
ing for security
when answer-
ing the door, for
home use or hotel
rooms,

Contact:
Tenrod Australia Pty ttd
1&U24 Vore St, Silverwater NSW 2128

Tel: (02) 9748 0655 Fax: (02) 9748 0258

Website: wwrrú.tenrod.Gom.au

no greater than
2f). Temperature
is adjustable from
380"-480'C and it
comeswithal-mm
nozzle installed.

Contact:
RS Gomponents
25 Pavesi St, Smithfield. NSW. 2164

Tel: (02) 9681 8500 Fax: (02) 968'1 8600

Website: www. fsauslralia.com

Tool sharpening made easy
Correct tool grinding and honing is an art. Without

training and experience, costly mistakes cal be made ald
expensive tooling ruined.

This TiGer 2000 Wet stone sharpening system offers
professional results and a razor sharp finish every time
and is easy to use even for a beginner.

Intended for the home and small workshop and avail-
able with a comprehensive range of accessories, it is ideal
for producing sharp cutting edges to knives, scissors and
tools.

The Tiger 2000 includes a

Test lnstrument catal0g from Emona
Emona lnstruments have just released their 2008 Test lnstru-

ments Catalog. lts 72 pages covers instrumentation and equipment
for electronics design, manufactur¡ng, service and education, as

well as general electrical testing and specialist electrical compliance
testing. The 2008 catalog features a "Digital 0scilloscope Selec-
tion Guide" with scopes from Tektronix, GW, Rigoland Pico. The

catalogue also includes two completely new sections for 2008.
A "Thermal lmaging and Reporting" section highlights the

Electrophysics lnc range 0f thermal imagers with on-board data
logging and the "Electrical Safety & Biomedical Testing" section
launches the new Rigel Medical Model 288 AS/N2S3551 Biomedi-
cal Appliance Tester. The Rigel 288 is Australia's first handheld
medical appliance tester to fully comply with the requirements
of AS/N2S3551 and also features Bluetooth connectivity to the
0ptima printer and scanner.

You can browse the catalog on-l¡ne at

or to obtain a copy f ree of charge, phone Emona 0n 1 800 632 953
or email testinst@emona.com.au

siliconchip.com.au

jig for straight edges
plane irons, rip-
ping chisels, an
angle-setting jig for
measuring exact angles &
settings and removable
leather honing wheel
to remove burrs after
sharpening.

Contact:
Hare & Forbes Machinery House
'l12 Windsor Rd, Nofthmead NSW 2152

Tel: (02) 9890 91 1 1 Fax: (02) 9890 4888

Website: www. mach¡neryhouse. c0m. au

The FG-30 is a multi-purpose 3MHz sweep function generator. Easy
to use, ¡ts an ideal instrument for electronics, educatíon, production,
and R&D users. Features include ó output waveforms, a pulse
generator and a sweep generator. Supplíed with adjustable tilt
handle, mains lead, and a detailed lnstruction Manual.
SPECIFICATIONS
Frequency: 0.5H2-3MHz (2.5MHz for Ramp and Pulse) in six steps
Output waveform: Sine, Square, Triangle, Pos¡t¡ve Pulse and
Negative Pulse
Min output: No Load 0.1V p-p; 50 Ohms load 0.05V p-p
Other outputs: Synchronous, sweep synchronous. 0182ó

12V 2OO p Battery
Master Switch
Heavy duty battery isolation
swìtch with waterproof cover
and removeable key switch,
ideal for motor-homes, caravans,
cars, trucks, boats etc. Rated
at 12V 2004 continuous, 5004
interm¡ttent. P7ó95

sllo

D|ereFm-m
ffi

3.5 Digit Auto
Backlight Dí9ital
Mult¡meter
A solidly built 3.5 digit
multimeter with auto
backlit LCD screen,
wide voltage and
current measurement
ranges, plus Frequency,
Temperature
and Capacitance
measurements.
lncludes test leads and
K-type temperature
probe. Q1458

D¡EreFM¡lFllrÉt@
Wide Range lR
Thermometer with
Laser Marker
Measure an object's
temperature remotely with
this sensitive lR thermometer.
A quality lR sensor and lens
(distance to spot ratio of
8:1) minimises the surface
area required for accurate
readings over the -50"C to
538"C range. ln-built laser
marker, backlit LCD screen,
Auto Power Off and Data
Hold functions. 01370

útat can be converted into a
compact personal torch. Uses 3

Erctra Heavy Duty Power Cable
- Black or Red
ldeal for hígh cunent DC applications
such as car audio, communications,
and solar pôwer s¡rstems. High-qualþ
O.EC copper conductors (ó30 x
0.12mm), highly flexible PVC sheath,
rated at 50V 504 max. w23utw23o2

?
E
Heaqy
Diecast

Duty tttilþ Knife
metal body with

rubberised grips, auto blade-
loading system, supplied with
5pc double-ended blades.
13617

Promotion from 26103/æ to 29/04/ß
APRIL 2OOB 7g



right speaker r¡ght amplif¡er lett amplifier lefl speaker amplifier earth

12V DC

ô

+!--

SILICON CHIP 2.WAY HEADPHONE ADAPTOB

Figs.s & 6: these firll-size artworks can be used as drilling templates for the front. and rear panels

Next, fit the fiont panel to the mod-
ule and secure it by doing up the nuts
for the two headphone sockets. Simi-
Iarly, fit the panel-mount DC socket
and the nine gold-plated binding post
terminals to the rear panel.

Now drop the PC board and f¡ont
panel assembly into the case ald mark
out the locations in the base for the
rear corner mounting hoies. Remove
the board and drill these two holes to
3mm, then mount two tapped 6mm
spacers in these positions, securing
them using M3 x L2mm machine

screws which pass up through the
bottom of the case.

That done, solder a coupÌe of 5omm-
long medium-duty hook-up leads
to the power supply pads on the PC
board. The board assembly can then
be secured in place and the wiring to
the rear panel completed as shown
on Fig,4,

Be sure to use extra heavy-duty
speaker cable (eg, 32lO.2O) for all con-
nections between the speaker binding
posts and the screw terminal blocks.
The lead to the ampÌifier earth terminal

can be run using medium-duty hook-
up wire. You can then complete the
assembly by fitting the knobs to the pot
shafts and attaching the case Ìid.

Trying it out
As already mentioned, this unit

connects in series between the ampli-
fier outputs and the loudspeakers, so
disconnect the loudspeaker leads fiom
the amplifier and connect them to the
Stereo Headphone Adaptor instead.

The outputs fromthe amplifierthen
connect to the left and right channel
input terminals on the adaptor.

Finally, connect a lead from the
terminal marked "Amp Earth" to the
amplifier's chassis.

If your ampÌifier doesn't have a

ground terminal, then it may be
possible to attach a solder

lug under one of the case
screws. Alternatively, the
earth lead can go to the
"negative" terminaÌ of
one of the amplifier out-
put channels (but not to
both, otherwise you'll get
an earth Ìoop and lots of
hum). This can be done
by connecting an insulated
wire linkbetween the "Amp

Earth" terminal and the "Left
Amp -" terminal on the back of the
Stereo Headphone Adaptor.

After that, it's just a matter of switch-
ing everything on, plugging in your
headphones and trying it out, sc

7B SILIC)N CHIP siliconchip.com.au

ETECTVRONICS

rConditions apply. See in-store for detaíls WWW dSE COM ÕU
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Hobby Detail Sander Kit
This l00W mains-powered Hobby Detail Sander
uses a pointed nose for easier access to tight
spaces, and around '13,500 vibrations per Aluminium Framed Briefcase

digitor

Su¡table for carry¡ng test equipment,

etc. Approx 395 x 290 x 85mm. T4851

18V Rechargeable Cordless Drill
High quality cordless drilì with 17 torque
settings, variable speed trigger control,

le

sanding, 1 xfoam and 1 x scouring. T4822

Changing the bit in your screwdriver is

now even easier. Holds the 12 supplied
screwdriver bits in 2 slip-¡n rotary
holsters that allow simple selection and
loading into the tip of the screwdriver
via a pump actìon of the screwdriver
handle. Tó329

ldeal for use in the electronic, autómotive
and engineering lields lt instantly cools
small components to assist w¡th detecting
thermal problems such as faulty.joins
2509 can Non-fìammable- N1122

An aggressive Contact Cleaner for use in
cleaning metallic sw¡tch contacts in the
general electroníæ area eg. TVs, PC boards,
computers and phones Not for use with
plastia. Highly llammable 1909 can N1 124

Gas Jet Spray Can
Helps remove dust and lint from external
sulaces ol most electrical and electron¡c
equipment Flammable, use in well
ventilated areas.25Og can N1123

Rotary Coax Stripper
Strips both the outer jacket and
inner insulation of your coax in one
easy operation Suits common RG
58/59/62 and RG-ó coax cables
Comes with an Aìlen key for blade
cutting depth âdjustment T3ó40

So-Piece 3mm Mixed
Colour LED Pack
Pack of 50 round LEDs,
consisting of 30 red, '10 green,
five yellow, and five orange
diffused-lens LEDs 23019

Tyre Valve Light - Red It
Be seen, be safe! Super bright LEDs that

TV Cable 75 Ohm Air Space
Low-loss 75 ohm coax cable for low
signal areas providing lower losses than
standard RG59 cables especially at UHF
frequencies. Suit analogue TVs W2OB2

screws onto push bike tyre valves or similar
to provide a degree of added safety when
riding after dark. Automatically turns on
at night Supplìed 2 to a pack Batteries
included pezoo

Tyre Valve
Light - White
A tyre valve
attachment that
lights up with
a bright white
light to attract
the attention of
other road usere.

Supplied two
units per pack.
P8704

Tyre Valve Light
- Multicolour
The third tyre valve
light in the series
that offers brightly
changing colours
to attract the
attention of other
road users. Two
units to a pack.
P8705

This efficient switch-mode power supply provides adjustable 3V to 30V DC output,
204 maximum continuous current, low ripple and noise output, and a compact case

with an integral cooling fan. A fixed I 3.8V output switch can be selected to
the front panel voitage selection, allowing simple powering of high power <the front panel voitage selection, allowing simple powering of high power car ar

and radìo transmitting equipment. Features large LED front-panel metering and
heavy-duty banana sockets 017ó5

-1 t-1 11 -J 11 !.
-J l-l.Ll l- l-1.tJ

Lab Power Supply 3-30V DC 20Amp
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l,thlþr
óW Battery Powered Soldering lron
For use in areas where mains power is not lthller
and operates on 3 "AA" size alkaline batteries Use where mains power i
(included). lncl. conical plated tip, lead-free solder to 510"C tip temperature, conical plated tip, lead-free blower' and blow torch tips plus solder and a tip
and protective cap. 1yr warranty. T2505 solder, protective cap, 1 year warranty. T2507 cleaning sponge. lnc handy carry case. T1 103

PRO-SOK Butane Solderpro Kit

Heavy cast-iron base for stability, a magnifying glass,
plus ad.justable posìtion allìgator clips to hold an
item still while you're working on ¡t T5715

dual "O" ring seals for better suction, easy to open
for waste solder removal T2574

.L;

' EE'S--T.',II]4

, This professional, simple
to use tool is an effective
way to secure an F
Connector plug to a

coaxial cable Suitable
for RG59 and RGó grade
coax cables T2922

A quality butane-powered soldering iron and carry case.
plus blowtorch. hot blower and hot knife tips Uses
genuine Weller catal¡ic soldering tips for long life. T1374

ldeal for checking surface mount components, PCB
tracks, or the quality of solcler joints This well made
pocket magnifier with 15mm diameter glass lens
provides 'l0x magnification, and rotates back into a

plated brass frame lor safer storage. T¿1595

Medium Breadboard
ldeal for experimenting
with low voltage circuits.
These breadboards can be
clipped together to make
boards to just about any
required size. Supplied
as board only. ó40 holes
in 128 buses plus I
distribution buses. H4044

Heavy Duty Heatsink
Outstanding thermal performance with high quality
surface finish. Rated at 0.37 degrees Celsius per watt,
measures 300 x 75 x 48mm. ldeal for high power
amplifier projects. Made in Australia. H34oB

Matrix Board
Great for prototyping.

holes. 2.5mm hole spacings on-
a 75mm x 7ómm board. H53lo

Promotion from 26/O3/08 Io 29l04lOB

Fig.4: follow this diagram to complete the wiring between the PC board and the rear panel hardware. Note that the
leads to the loudspeaker and amplifier terminals should be run using heavy-duty speaker cable.

the relays and the three 3-way screw
terminals blocks. Cut the pot shafts to
about 15mm long before fitting them
and make sure that each part is seated
correctly against the PC board before
soldering its leads.

The DC socket should also be in-
stalled unless you are mounting the
board in a case a¡rd intend using a
parel-mount DC socket instead.

Testing
Before applying power, go over the

board and carefully check your work.
In particular, check ihat the correct
paÌt has been used at each location,
that all polarised parts are conectly
oriented and that there are no missed
solder joints or solder bridges.

Once you a-re satisfi.ed that all is
correct, connect a 12V DC plugpack,
switch on and check tlat all three LEDs
in switches S1-S3 light. Checkalso that
the relays remain off at switch-on.

Now press the Phones switch (S2)
and check that relay RLY2 toggles. At
the same time, the green LED in 52
should go out. Pressing this switch
again should toggle RLY2 off again and
turn the green LED back on.

FinalÌy, check tlat RLY1 and the
blue LED alternately toggle on and off
each time the Speakers switch (S3) is
pressed.

If the module passes aÌl these tests,

siliconchip.com.au

then it is working correctly. If not,
then you're in for a spot of trouble-
shooting. Here's what to look for if it
doesn't work:
(1) Symptom: no LEDs light when
power is applied.
Do this: check the suppÌy polarity. If
that's correct, check the orientation
of diode D1 and check for +5V at the
output of regulator REG1.
[2) Symptom: aII LEDs initially light
but one relay refuses to toggle when
its switch is pressed
Do this: check that the corresponding
Q output from IC2 toggles coûectly
(ie, between 0V and about +4.8V) each
time the switch is pressed. If it does,
then check the relevant transistor - its
collector should toggle high or low
each time the switch is pressed.

If the transistor is switching cor-
rectly but the relay doesn't operate,
check that the diode across the relay
coil is correctly oriented.
(3) Sgnptom: aQoutputlromIC2 does
not toggle when the relevant switch
is pressed.
Do this: check IC2 & IC3 for correct
placement and orientation and check
that their pins are all soldered cor-
rectly. Check also that diodes D4 and
D5 are the right way around (note:
these two diodes face in opposite
directions).

If you have a scope, check the rel-

evant output [pin 5 or 9) from IC1 - you
should see a 0.5s positive-going pulse
each time the switch is pressed. Check
that this pulse is being applied to the
corresponding clock input of IC2.

If there are no pulses from IC1, check
the parts associated with the switches
at the trigger inputs to this IC, The IC
itself may also be faulty (unlikely).

Final assembly
Now for the final assembly. If you

are building the unit from a kit, the
case will probably be supplied pre-
drilled with screen-printed front and
rear paneÌs. If not, then you will have
to drill the panels yourself using the
front and rear panel artworks (Figs.5
& 6) as templates.

The best approach is to first centre-
punch the hole locations, then drill
each one using a small pilot drill
before enlarging it to the correct size.
The larger holes (ie, for the headphone
sockets, the pots and the DC socket)
should be initially drilled to about
5mm, then carefully enlarged to size
using a tapered reamer.

That done, the panel artworks can
be downloaded flom the SucoN CHIP

website ald printed onto photographic
paper. They are then attached to the
panels using an even smeal of silicon
sealant and the holes cut out using a

very sharp hobby knife.
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As shown here, it's necessÍr-ry to notch (or cut out) the
front corners ofthe PC board to clear the case pillars.
The wiring to the binding post terminals on the rear
panel is run using heavy-duty speaker cable.

clamp one end in a vice and then
stretch the wire slightiy by pulling on
the other end r,r,ith a pair of pliers. Each
link can then be cut to length and its
end bent down at right angles befole
installing it on the PC board.

Note palticr-rlarly that LK4 goes
under IC1, while LK9 runs directly
behind the screw terminal blocks.

That done, install the resistors and
diodes D1-D5 but leave the 22Q 10W
resistórs out for the time being. Table
1 shows the lesistor colour codes but
you should also check each one using
a digital multimeter. Take cale with
the orientation ofthe diodes and note
that D1-D3 are 1N4004s while D4 & D5
are 1N4148s.

Note also that D4 and D5 face in
opposite directions.

The 7805 3-terminal regulator is

76 stucoN cutp

next on the list. As shown, it's in-
stailed with its metal tab flat against
the PC board and its leads bent dorvn
through 90o to go through their respec-
tirre holes.

To clo this, first position the device
on the board, then use a pair ofneedle-
nose pliers to grip the leads at the
appropriate point and bend the ìeads
doi,r'n by 90', The device's metal tab
can then be fastened to the board using
an M3 x 6mm screw, nut and lock-
washer and the leads soldered.

Do not solder the leads before bolt-
ing down the metal tab. If you do this,
you could crack the soldered joints as

the tab is bolted down.
The capacitors are next on the list.

Start with the monolithic and ceramic
types, then install the six electrolyt-
ics. Make sure that the latter are all

installecl with the correct polaritlr.
Next, install the fwo 22Ç) loW

resistors. These should be mounted
3-4mm proud of the PC board to allow
the air to circulate beneath them for
cooling. A couple of thick pieces of
cardboard can be used to achieve an
even spacing.

Now for the ICs and transistors.
Push the transistors down onto the
board as far as they will comfortably
go before soldering their leads and
be sure to use the correct IC at each
location. Make sure also that each IC
is correctly oriented and be careful
not to create unwanted solder bridges
when soldering their pins.

Finally, the board assembly can be
completed by mounting the larger
hardware items. These include the
two pots, the headphone sockets,
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9r:i:t'#.'*moke Ararm 
$lS*

A must for all homes, a photoelectr¡c smoke alarm
is sensitive to detecting slow smouldering and
other fires which produce larger particles of smoke
Easy and fast installation with a test button and low
battery alarm L5óóó

G)swann 
-e Vgl

Home/Office Surveillance System
Records onto the massive 1ó0GB hard drive
using 4 ìncluded cameras either independently
or simultaneously View recorded images on your
computer via a USB back-up Easy connection to
your TV. Ló1 1'1

i;ftîå:îïÅHHl:î:f t2L8
Automate lighting & appliances wìthin minutesl
Activate at the touch of a button, switch on bedside
lamp and turn on the kettle at the same time Simple
and easy DIY ìnstallation. Easily expandable Ló02ó

25 Drawer Parts Cabinet
Store all your components,
hardware, fishing tackle and
'1001 other items in these neat

E
389pc Crimp Terminal Kit 24V Heavy Duty Cordless Hammer Drill

Powerful Mabuchi brand motor, dual speed
gearbox, electronic speed control, 90 min fast
charger, 24V NiCd battery, front handle & rugged
carry case T4875

translucent plastic drawers The cabinet, This high quality kìt includes a wide variety of
measuring ì20.. * 3OOmm x 225mm (L.W.H) crimp-style terminals stored in a handy re-usable
can be wãll mounted Components/accessories case with 18 compartments. See m dse com.au

shown are not incìuded. H4587 for a full lìst of the ìncluded terminals H50ó3

*o"0*nno,*.

Encrgizet

2 x AA Lithium Batteries
Lasts up to seven times longer ìn

dig¡tal cameras. 532ó1

fTfTÍÛT.TfiT'TT.lFfu[ttr

Enelooo Batteru Charqer with 4 x AA

uLTRALTFE ev Lithium Battery 5ffiì!:l:,I:ñ5X!'":i?::TgJ";.*$s0s å1.1"i;i;1,:,*i"""', *17* 
*i:[:liiìjli"rx"ffi'üni3å]ii:'"

E4ergùa
Dock & Go Batterv
Charger 2 portable Jharging
pods incl 1 charger dock, 2
chargìng Pods,4 AA 2500mAh
NiMH batteries 54409

15 Minute
Battery Charger
with Batteries
Super fast 15 minute
charger, lncl 4xAA
15min NiMH 2100
mAh batteries plus
12V adaplot. 54421

r6Stt^

ô

3:il::iiîi-?8'å",1",r", 
sZS*

L¡thium lon battery charger suìtable to use with
most digital camera and camcorder batteries
AIso can charge AA, AAA NiN,4H batter¡es. Ì\49559

conditions: Offers sl¿rt26/O3/08 a¡d e¡d 29/O4/O8 or while stocks ast CU

siltconchip.com.au

No rainchecks No layby Offers may not he avaìlable in some reseller or franchise stores WWW dSC CCM
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This vierv shows our completed
prototype PC board. Note that it differs
slightly from the final version shown at
left in Fig.3, particularly with regards
to the locations of the rvire links.

can then only be turned back on again
by pressing 52 and 53.

Diodes D2 & D3 are used to quench
the high back-EMF spikes that ale
generated r,r,hen the relalrs slari¡çh s¡¡,
This is necessar]¡ to protect the rela.v
drirrel tr-ansistors fiom damage.

Power supply
Pon'el is derived from a 12V DC

plugpack. This suppll, is filteled us-
ing a 22O¡rF electlolytic capacitol and
used to directll, powel the relav drirrer
transistors and the relalrs.

The rest of the circriit is por,r'eled
from a +5V rail r,r,hich is derived rria
3-terminal regulator REG1. Diocle
D1 plovides re\/erse polarity plotec-

tion and its output is flltered using a
second 220¡lF electlolJ¡iic capacitor
before being applied to the input of the
regulator. A 10[F capacitor decouples
the regulatol's output, with additional
100nF capacitors placecl close to the
suppll, pins of IC1 & IC2.

Finall¡', the por,ver LED (inside S1)
is por,rrered via a 470Ç) current-limit-
ing resistor. This LED is on r,vhile ever
po\ rer is applied.

Construction
Constluction is stlaightfonvard r,vith

all the parts mounted on a PC board
coded 01104081. Our prototype was
housecl in a plastic case rneasuling 190
x 140 x 5Omm. Note that if you intend

using this case, it will be necessary to
cut out the front corner pieces fi'om
the PC board in ordel to clear the ÍÌont
case pillars,

Fig.3 shor,r's the parts layout on the
PC board, Before mounting ¿¡1r parts,
check the boarcl carefully for etching
defects, then check the hole sizes for
the heaclphone sockets, scler,r, telminal
blocks and lelavs bl, trrt fitting these
parts into posltion, Enlalge any holes
if necessary,

Begin the assembly bl, installing
the 12 u'ire links in the positions in-
dicated. These links should all be run
using tinned copper r,r,ile and must
be straight.

To stralghten the link r,r'ire, simpl1,

fs

r No. Value  -Band Code (1%) 5-Band Code (1%)

I 2 39kO orange white orange brown orange white black red brown
tr 4 10kA brown black orange brown brown black black red brown
tr 2 2.2ka red red red brown red red black brown brown
f 3 470A yellow violet brown brown yellow violet black black brown
I 4 270A red violet brown brown red violet black black brown
f 2 100f¿ brown black brown brown brown black black black brown
tr222ANANA

siliconchip,com.au APRIL 2OOB 75



SÍEREO PHONES I SIEREO PfIONES 2

Fig.3: install the parts on the PC board as shown here, Leave the DC socket out if you intend mounting the board
in a case and note that the two 22t2 LoW resistors must be mounted 3-4mm proud of the board to allow tlre air to
circulate beneath them for cooling.

t,ÍANY PEOPLE THINK thal lhere
IYLir no need to change an existing
TV antenna in order to pick up digital
TVbroadcasts.In some cases, your old
antenna may do the job.

In most cases though, you will
be better off with a completely new
antenna instalÌation, with an antenna
selected to suit the digital broadcasts
for your area,

First, Iet's look at the situation where
your existing antenna is a VHF Yagi,
log periodic or other altennatype such
as a phased array. Most likely, this will
be sized to cover all the channels in
the VHF band, including channel 0. In
other words, it will be a large and ugly
structure of aluminium tubing that the
local bird life has enjoyed for years,

And while this may have done
sterling service for the analog chan-
nels, the fact that it is large enough to
cover channels 0-5 will be a distinct
drawback when analog TV broadcasts
cease at the end of zoo9.

Why? Because the antenna will
continue to pick up all manner of ex-
traneous signals which can interfere
with digital TV reception, including
high-power AM & FM radio transmis-
sions and interference from power
lines. The simple fact is that digital
TV broadcasts in the VHF band are
only on channels 6-12.

So your large VHF array is still an
antenna but now it also picks up sig-
nals that you don't want!

VHF digital antennas
are smaller

A new VHF antenna for the digital
channels will be much smaller (be-
cause it doesn't have to get down to
channels 0 and 2) and less obtrusive.
Not only that, because it does not have
to cover such a wide ftequency range,
it will more than likely have slightly
more gain than your previous analog
antenna.

Perhaps even more importantly,
there are some areas of Australia
where digital television will only be
transmitted on UHF, No VHF antenna
will receive UHF properly, despite the
anecdotes from "a mate who knows
someone" who receives a marvellous
UHF picture fiom the antenna they
erected in 1956 . . .

Table 1 shows the wante.d chan-
nels on the VHF and UHF bands for
digital TV in both Australia and New
Zealand.

We will discuss the UHF TV bands
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later in this article, For the moment, Iet
us compare analog and digital signals
and how they perform with varying
signal strength.

Signal strength and
the "digital cliff'

Over many years, we have all be-
come used to the characteristics of
analog TV reception. When the signal
is weak, the picture is referred to as
"noisy" and this looks like snow.
As the signal strength is increased,
the snow effects of noise are greatly
reduced until they are virtually un-
noticeable (except perhaps in dark
or poorly-lit scenes - often this is
due to noise in the cameras or video-
tape recorders used in the original
program),

With digital signals though, you

Table 1: comparison between the existing analog channels and their diSital
counterparts for both Australia and New Zealand.. As you can see, in the digital
bandplan the bottom end ofthe band is used in neither country'

either have the right amount of signal
or you have no picture,

Fig,1 illustrates this point very well.
The red line shows the effect of varying
signal strength on analog pictures and
it is just as we have noted immediately
above.

By contrast, the blue line shows
how if you have a very weak or a very
strong signal, the result is the same:
no picture.

In fact, the message displayed on
your screen will be "no signal". It
doesn't necessarily mean that you
aren't receiving enough signal (though
of course it can meal that) - it can also
mean that you ale actually receiving
too much signal for the receiver to be
able to handle and therefore display
a picture.

This is referred to as the "digital

Digital

Digital Cliff
The picture breaks
into blocks and/or

freezes and the sound
goes on and off

The picture will have no colour,
is covered with black & white
dots and may be rolling and
tearing. Sound will be hissing.

Increasing signal strength at the rece¡ver

the loudspeakers. At the same time,
the relay's NO contacts switch two
22Ç)1.0W resistors across the amplifier
outputs to provide the dummy loads.
In addition, LED 3 turns off since IC2's
Q1 output is now low

Pressing switch 53 again retriggers
the monostable and toggles the flipflop
to its opposite state, so that Q1-bar is
low again. This turns off transistor Q1
and RLY1 and reconnects the loud-
speakers via the relay's NC contacts. In
addition, LED 3 turns on (to indicate
that the speakers are on) since IC2's
Q1 output is now high.

Switch 53 and its following circuitry
work in exactly the same fashion to
control tra¡rsistor Q2 and relay RLY2.
This relay, in turn, switches the signals
from the Ieft and right channel ampli-
fier outputs to the two headphone
sockets (via the volume controls).

Both the ring fright channel) and
tip (Ieft channel) terminals of the

74 StLtcoN Cntp

headphone sockets are driven via
27oç¿ 1.W resistors and dual 1kQ log
potentiometers VR1 & VR2, the latter
functioning as volume controls. Even
with the volume wound right up,
lÌ;re 270{2 resistors should provide
sufficient attenuation to protect the
headphones from damage,

Note, however, that you should
increase these resistors to 68oÇ) or
more if you have high-impedance (say
600f2) headphones.

The sleeve (ie, earth) terminal of
each headphone socket is connected
to the amplifier chassis to provide the
ground return.

Diodes D4 & D5 are there to ensure
that IC1's trigger inputs (pins 6 & B)

can not go more than 0.6V above the
+5V supply rail. What happens is that
when a switch is pressed, the relevant
1OnF capacitor quickly charges to +5V
via a 10kÇ2 resistor (ie, one side ofthe
capacitor is pulled to ground and the

other side goes to +5VJ, When the
switch is subsequently released, the
side that was at ground is immediately
pulled to the +5V rail by another 10kf)
resistor and so the other side of the
capacitor would go to +10V if not for
the diode - ie, we would get a brief
10V spike,

D4 & D5 clip these voltage spikes
to +5.6V and thus prevent damage
to IC1.

Muting
Switch 51 is the Mute (or reset)

switch and is connected directly to
the reset inputs (pins t & 13) of both
flipflops in IC2. When this switch is
pressed, the reset inputs are pulled to
ground and the flipflops are both set
with their Q outputs low and their Q-
bar outputs high,

As a result, transistors Q1 & Q2
and the relays are on and so the head-
phones and loudspeakers are off. They
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Fig.1: the digital cliff, represented by the blue line, shows how too little or too
much signal results in a "no signal" message on your TV screen. For analog (the
red line) there will always be something on the screen, even if it is only snow

AUSTRALIA

Not used due to interference

6-9A,10-12
@@@aoo @@@
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@@@
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NEW ZEALAND
Analog Digital

Real Channels

Not used due to interference
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cliff" whereby pictures are good and the left and right of the picture,
completely noise free over a wide Evenifyouarenotconsciousofthis
signal range but non-existent outside problem, you will often see one, two or
this range. morefaintverticallinesinthepicture,

Ghosting ffi;:ï,f,ïf*ï:ïffi';T"'îi,H:
Table 2 above reinforces the story that are part of the transmission.

about the differences between a¡ralos
and digital signals. We have alread! Aircraft flutter
talked about weak signals and the ef- Then there is "aircraft flutter"
fects on analog pictures but possibly whereby TV signals reflected from
a bigger and more common problem large aircraft flying over your home
with analog is the effect of reflected cause the picture to shake violently
signals which give rise to ghost im- and ghost images rapidly flash on and
ages. offthe screen,

These can be very annoying and
difficult if not impossible to eradicate,
even with a more directional antenna,
more judicious aiming, etc. Evenwhen
you have an otherwise strong signal,
ghosts can spoil the picture.

For example, if you are looking at
the ABC weather map witl the label-
ling for all the regions in your state, not
only wiII you see the wanted labelling
but you will see "ghost" labelling to

Even the best antenna installations
ca¡r suffer ftom this and the only rem-
edy is to move house to where you are
no longerunder the flightpaths. That's
not a realistic option, is it?

The really good part about digital
TV is that aII these ghosts are ban-
ished forever, If nothing else, this
is a very worthwhile improvement,
And there won't be any snow in the
picture either,

All that and you get a sharper pic-
ture as well!

Impulse interference
Electrical interference in analog

pictures typically takes the form of a

slow moving pair of horizontal noise
bands consisting of black and white
dots although the noise can be col-
oured as well.

If the interference is coming from
power tools or from a food processor, it
will often be accompanied by a whin-
ing commutator noise in the sound.

Other impulse interference can be
caused by the poorly suppressed igni-
tion systems of older cars, motorbikes
and even motor mowers, This will
cause more widely-spaced black dots
in the picture and is accompanied by
a characteristic ignition noise in the
sound,

These and other forms of electrical
and radio interference can be identi-
fied in analog TV transmissions by
ACMA's " B etter Radio t TV - Identify
Your Interference Prcblem " available
at www. acma. gov. au/webwr/assets/
main/lib1 00 3 4 2/btr_handbo ok.p df
and by " New Zealand Radio Sp ectrum
Managemenú" at www.rsm.gov.nzl
cms/reception-problems.

The bad news is that digital trans-
missions can be more vulnerable to
impulse noise than analog, Worse, in
most cases of impulse interference to
digital transmissions, the effect is the
same - loss of picture. So there is no
clue as to the cause!

Australian metropolitan viewers
nòte: after December 2009 you will
not be able to use analog TV effects
to identify the cause of troublesome
digital reception, lnstead, problem
identifi cation will have to be performed
using a spectrum analyser and/or
a digital meter which can measure
signal strength and signal data errors.

Finally, the third switch controls
the speakers and its blue LED lights
when the speakers are on. These latter
two switches toggle their respective
outputs on or off each time they are
pressed,

Note that when the loudspeaker
switch is toggled to the off position,
it places dummy 22O loads across
the amplifier's left and right channel
outputs - ie, these loads appear in
place of the speakers. This is done
to accommodate valve ampliflers, as

these should be loaded at all times as

explained previously,

Circuit details
Refer now to Fig.2 for the circuit

details. It's based on two ICs (IC1 &
ICZ), a couple of transistors (Q1 & Q2)
and the aforementioned DPDT relays
(RLY1 & RLY2).

IC2, a74HC74 dralD-type flipflop,
forms the heart of the circuit. This is
wired in toggle mode, with its D1 &
D2 inputs directly connected to their
corresponding Q1-bar and Q2-bar
outputs. The two set inputs (S1-bar
& S2-bar) are connected to a power-
on reset circuit consisting of a 47o{l
resistor ald a 1¡rF capacitor, while the
two resets (R1-bar & Rz-bar) are con-
nected to ground via the Mute fresetJ
switch,

In operation, the D-type flipflop
toggles its outputs on the rising edges
of the clock signal pulses, When that
happens the'state of the D input (either
a logic high or low) is transferred to
the Q output and Q-bar toggles to the
opposite state.

For example, let's assume that IC2's
Q1 output (pin 5) is low. This means
that Ql-bar (pin o) and D1 (pin 2)
will both be high, When the next
clock pulse arrives, the high on D1 is
transferred to Q1 and Ql-bar and Dt
toggle low

Similarly, on the next clock pulse,
the low on D1 is transferred to the Q1
output and Q1-bar and Dt then toggle
high again.

When power is first applied, the two
set inputs (pins + & 10J are pulled low
via the 1¡rF capacitor. This sets IC2's
Q outputs high and so Q1-bar and Q2-
bar are both low and transistors Q1 &
Q2 are off.

As a result, the relays also remain off
and the loudspeakers and headphone
outputs are switched on via the NC
contacts, In addition, LEDs 2 & 3 both
light (since the two Q outputs are high)
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to indicate that the speakers and the
headphones are on.

Dual timer,
IC1 is a 556 dual timer and is basi-

cally two independent 555s timers
in one package. Both sections are
configured as one-shot monostables
with pulse widths of just under 0.5s.
They are used to debounce switches
52 (Phones On/OfÐ and 53 (Speakers
On/Offl, to provide clean clock pulses
for the D inputs of IC2.

This debouncing circuitry is nec-
essily because the metal contacts in
the switches tend to "bounce" as they
close. As a result, we get a series of
short pulses lrom the switches instead
of just one pulse, If these pulses were
fed directly to the clock (CK) inputs
of IC2, there's no guarantee that the
flipflops would toggle as the switches
are just as likely to produce an even
number of pulses as an odd number.

The monostables in IC1 eliminate

this problem. As shown, 52 & 53
aÌe connected to the trigger inputs
[Tr1 & Tr2) of the monostables via
10nF capacitors. When a switch is
pressed, its corresponding trigger
input is briefly pulled low (via one of
the 10nF capacitors) and this triggers
the monostable,.

As aresult, the monostable's output
[pin 5 or pin 9) goes high and applies
a positive-going clock pulse to the rel-
evant clock input of IC2, This causes
the corresponding D-type flipflop to
toggle.

For example, Iet's assume that the
circuit is powered up and is in the
default state. If 53 is now pressed,
pin 5 of IC1 goes high for about 0,5s
and applies a clock pulse to pin 3

[CK1) of IC2. As a result, the relevant
flipflop toggles and sends its Ql-bar
output high.

This turns on transistor Q1 and
relay RLY1 and so the NC (normally
closed) contacts open and disconnect

This digital-only combined VHF/UHF Yagi from Hills is so new it's not
scheduled to go into production until next month! Note the quite short VHF
elements on the rear of the antenna - short because they don't have to pick up
the low frequency (and therefore longer wavelength) VHF channels which are
analog-only. The short UHF elements are on the front of the boom in front of the
driven element and corner reflector.
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Signal Ptoblem Analog Reception Digital Reception

Snow all over the image which becomes
stronger as the signal becomes weaker

No effect, until at the cliff edge, picture & sound break

up; picture may become jerky in horizontal movement; no
picture (no signal indicated on-screen).

Multiple images (ghosis). Not generally

seen ¡n very weak signals.

Generally a slow moving pair of horizontal
lines of black & white dots.

No effect, until at the cliff edge, picture & sound break up.

Table 2: there is quite a difference in the way TV receivers behave, depending on the type ofsignal being received.

Farts tLEst

1 PC board, code 01104081,
172x104mm

1 ABS instrument case, 190 x
140 x 50mm (Altronics H-
0374 or equivalent)

1 12V 400m4 DC plugpack
2 1kÇl dual 16mm log pots
2 knobs to suit
212V DPDT relays with 104

240VAC contacts (Jaycar SY-
4065, Altronics S-431 0)

2 6.35mm PC-mount stereo jack
sockets (Jaycar PS-o1 95,
Altronics P-0073)

1 SPST horizontal PC-mount
tactile switch with green LED
(Jaycar SP-0616)

1 SPST horizontal PC-mount
tactile switch with red LED
(Jaycar SP-0615)

1 SPST horizontal PC-mount
tactile switch with blue LED
(Jaycar SP-061 7)

3 3-way heavy-duty PC-mount
screw terminal blocks
(Altronics P-2053)

1 PC-mount 2.5mm DC socket, OR
1 panel-mount 2.smm DC socket
4 self-adhesive rubber feet
2 M3 x 12mm machine screws
1 M3 x 6mm machine screw
3 M3 nuts

2 M3 x 6mm tapped spacers
4 panel-mount gold-plated

binding posts, red
5 panel-mount gold-plated

binding posts, black
1 1m-length of heavy-duty

speaker cable
1 3O0mm-length tinned copper

wire for links

Semiconductors
1 NE556 dualtimer lC (lC1)
174HC74 dual D{ype flipflop

(rc2)
28C337 NPN transistors (Q1-Q2)
1 7805 +5V regulator (REG1)
3 1N4004 diodes (D1-D3)
2 1N4148 diodes (D4-D5)

Capacitors
2 220¡tF 25V electrolytic
3 1OpF 16V electrolytic
1 1¡rF 16V electrolytic
3 100nF monolithic (code 104 or

1 00n)
4 1OnF ceramic (code 103 or 10n)

Resistors (0.25W, 1%)
2 39kO 3 470A
4 1oko
22.2kA

4270A 1W
2 100o

2 22O (10W wirewound)
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This gear is expensive, even for pro-
fessional antenna installers.

Fortunateì.y, one good way to reduce
impulse interference to digital recep-
tion is to avoid using an old analog
antenna which will pick up extrane-
ous noise over the frequency range for
channels 0-54. The other strategies
involve careful antenna selection and
installation.

Just in case we have not made the
point strongly enough about the need
to upgrade your antenna, here is a

further point to consider.
There are 59 viewing areas in,\ust-

ralia which presently have analog
TV transmitters using channels 0-5,A..

This includes all capital cities except
Darwin & Canberra.

IdeaÌly, viewers in all of these areas
need to replace their antennas with
ones designed for the digital channels
in their geographic areas to ensure
maximum reliability of reception.

Which antenna for you?
The most stable reception comes

fi-om antennas designed for the range
of channels in your viewing area.
Station coverage maps for your area
can be found at www.acma.gov.

au/p ostcode/postcode_acma.shtml;
while the channel numbers used can
be found at wwwacma.gov.au/web/
standardþc=PC_9150.

For Ner,t¡ Zealand, browse to www.
rsm. gov. nzlcms/p olicy-an-planning/
current-pro jects/bro adcasting/digital-
television-2 00 7-ftequency-plan.

It was once popular to install TV an-
tennas inside the roofspace (ie, above
the ceiling) but this only works well
in very strong signal areas - and it's
worse for UHF reception. An outdoor
antenna is always the best because it
will be less affected by reflected sig-
nals (which cause ghosting in analog

¡ Designed specifically for Australian digital channels

. Compact and Lightweight

o Ultrasonically Sealed Housing

. Heavy duty construction for harsh weather conditions

. F type connectors for better shielding and reliable

Armidale Nofih ABNSA ABC NSW 01 690

Bowen shire ABTOSA ABC ord 10
2213

Bowen shire TNOl 10 0td Õ

SW WA (Bunbury) sswS GWN (Prime WA) 100 200,000

Gordonvale TNQ2 10 Qrd 1 4420

Herberton TNOsA 10 Qtd 0.04 754

Kambalda VEW3 GWN 0.02 2705

Leeman ABW5A ABC WA 0.06 396

Mission Beach TNO5A 10 Otd 02 992

Mount Garnet ABN02 ABC ord 0.024 879

Murrurundi NBNl NBN 01 805

Wandoan ABOSA ABC QId 0.16 676

Wvnvard ÏNT5A Southern Cross 2 4812

Tol al affected population excluding SW WA 1 9,382

Table 3: these are the only sites which require a VHF band t and/or 2 antenna.

Contact your Hills Local AuthoriÇ for advice on Television Reception
Riverwood Acacia Ridge Keysborough Edwardstown Wiri
Ph: (02) 9717 5290 Ph: (07) 3344 3855 Ph: (03) 9238 2533 Ph: (08) 837't 0277 Ph: (09) 2746509

Castle Hill Arundel Derwent Park Malaga
ph: (02) g}g4 9444 ph: (07) 55oo 7222 Ph: (03) 6273 9973 Ph: (08) 9209 7000 www.hillsantenna.com.au
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Yogi Antennos
Horizontolly Polorised

Only the dipole is connecled fo the oulpul. The other
elemenls increose lhe goin ot the desired frequencies.

Verlicolly Polorised

Fig.2: a typical Yagi antenna for VHF
reception might have only a few elements

but UHF Yagis tend to start somewhere
around six or so and go right up to

dozens in deep fringe models.

pictures but üthich should still be
avoided for digital reception). They
are also less affected by metal roofs,
metal sarking under tiles, water on
tile roofs, etc.

Indoor antennas
If you live in a home unit which

shares a master antenna system, the
body corporate may be quite reluctant
to spend money on a new digital TV
antenna when the old one obviously
still works (on analog!). In this case,
or if you cannot use the signal from
an outdoor antenna for some other
reason, al indoor altenna canbe tried,
However, it is very much a second
choice.

The most common style has two
telescopic rods and is usually known
as "rabbit's ears", AII these antennas
have similar performance regardless
of price,

To get the best from these antennas
they should be flattened out into a
straight line and be the correct length.
The ideal lengths are as follows:

. VHF Band 3, Channels 6-12:745mm
tip to tip

. UHF Band 4, Channels 27-36:270mm
tip to tip

. UHF Band 4+, Channels 27-49:
248mm tip to tip

o UHF Band 5, Channels 36-69:215mm
tip to tip

There are also indoor altennas with
telescopic rods and a mini Yagi which
will performbetter at channels 27 and
above, Some indoor antennas come
with internal amplifiers but unfortu-

Examples of horizontal (left) and vertical (right) polarisation on this Matchmaster 02MM-MDU36 4-bay phased array falso
known as a 4-bay bowtie) antenna from faycar Electronics. We have to say it's one of the better-made digital TV antennas we
have found - so good, in fact that it sits on a short mast on top of the SrrrcoN Cun offices, aimed at the North Head repeater.

the system in one of four modes: (1)

loudspeakers only; (2) headphones
only; (3) headphones and loudspeak-
ers operating together; and (4J mute
(alt ofÐ. It's also possible to mute the
system by individually turning the
headphones and the speakers off.

Perhaps we should clarifythe opera-
tion of the Mute switch, as it doesn't
function quite like a traditional mute
switch. Pressing it once certainly
mutes the headphones and/or loud-
speakers but pressing it a second time
doesn't "unmute" the system. Instead,
you have to press either the "Phones"
button or the "Headphone" button (or
both) to restore the sound.

DPDT relays
Because it uses two DPDT relays

to do the switching, the Stereo Head-
phone Adaptor can be used with am-
plifiers with quite high power outputs.
In fact, it's good for use with amplifiers
with outputs up to about 100W RMS
or more, provided you're sensible
with the volume control setting on
the amplifier.

We've also designed the unit to not
only work with solid-state amplifiers
but with valve amplifiers as well,
The latter must be taken into account
separately because unlike solid-state
amplifiers, operating a valve amplifler
without a load (ie, a loudspeaker) can
cause problems.

The reason why most valve ampli-
fiers should not be operated without
a load is that they can sometimes
oscillate supersonically. Worse still,
they can then produce very high AC

Fig.1: the Stereo
Headphone
Adaptor connects
between your
stereo amplifi.er
and the loud-
speakers and can
drive two pairs of
headphones.

voltages in the primary windings of
the output transformers. These volt-
ages can be so high that they can cause
flashover across the valves sockets or
even within the valves themselves.
This can not only damage the valves
but other components as well.

As shown in the photos, the unit
is housed in a low-profiIe instru-
ment case with the volume controls,
headphone sockets and pushbutton
switches neatly laid out on the front
panel. The miniature pushbutton
switches incorporate integral LEDs
which indicate the settings - red for
'rpower on", green for "phones on" and
blue for "speakers on".

On the rear panel is a DC power
socket and nine gold-plated binding
post terminals, Eight of these termi-
nals are used to connect the amplifier
input and loudspeaker output leads,
while the ninth terminal connects to
the amplifier's chassis and is the earth
return for the headphone sockets.

Default setting
The default mode setting was an

important consideration in designing
this circuit. We opted to have both the
loudspeakers and the headphones on
when the circuit is unpowered and this
is done using the normally-closed (NC)
contacts of the relays, The advantage
of this scheme is thatthe loudspeakers
(and the headphone outlets for that
matter) will operate normally when
the unit is switched off (ie, zero power
consumption).

This is also the default setting when
power is frrst applied to the unit.
After that, it's just a matter of using
the pushbutton switches to toggle the
Ioudspeakers and the headphones off
and on.

The leftmost switch is the Mute
switch and, as mentioned, this turns
both the loudspeakers a¡rd the head-
phones off [but not on again). This
switch carries a red LED which is
permanently lit while ever power is
applied - ie, this LED simply serves
as a power indicator.

The next switch controls the two
headphone sockets and its green LED
lights when the headphones are on.

IEFf
SPKR

RIGHT

SPKR

The rear panel carries gold-plated binding post terminals fbr the loudspeakel and am¡rlifiel connections plus a
DC power socket. Power comes Íìom a 12V DC 400m4 plugpack.
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The antenna elements shown in red are not used for
digitalTV.They would only contribute to intederence
to both picture and sound.

Fig, : this scaled drawing shows the comparative dimensions of
a Yagi antenna which covers the full VHF band for analog TV; ie,
from Channels 0-1.2 as shown in red and blue. The blue section of
the diagram shows the equivalent Yagi for VHF digital TV which
covers Channels 6-12. As can be seen, the digital antenna is far
more compact but it will have slightly more gairi for the channels
of interest.

E

5
(Y'

A headphone output was not in-
cluded in the Class-A Stereo Amplifier
because it would degrade its superb
audio performance. Both the wiring
paths and the general circuit layout
are critical factors in the design and
any changes, however slight, can cause
big changes in the signal-to-noise ratio

and harmonic distortion figures of the
amplifier.

If you do want to listen via head-
phones, a far better option is to build
the simple Stereo Headphone Adaptor
presented here. It connects directly to
the amplifier's speaker terminals and
switches the loudspeakers and stereo
headphone sockets using two DPDT
(double-pole, double-throw) relays, so

there's no chance of it degrading the
audio performance.

As mentioned in the introduction,
you can connect up to two sets of
stereo headphones, These can be
switched on or off at the touch of a
button and the volume of each can be
individually controlled. In addition,
the loudspeakers can be switched on
or off and there's also a Mute switch
which turns everything off,

This means that you can operate

Here's one of those combined rabbit's
ears/Yagi antennas. We always thought
they were a bit of a joke - but if you're
in a strong signal area and don't have
access to an outside antenna, one of
these might just be all you need!

nately they will amplify interference
as well.

Connect the antenna to a long fly
lead to get the antenna as far away
from the receiver as possible (it is a
source ofinterference) and as close to
the outside of the building as possible
(preferably on the transmitter side).

For the indoor antenna shown here,
you only need to set the long rods to
745mm ftom tip to tip, Now rotate it
so that the thickblackboom is pointed
at the transmitter.

UHF antennas
If you are installing a new antenna

and you can receive signals from a
UHF translator, you are far better off
going for a band 4 or band 5 UHF an-
tenna. This can be a Yagi design or a
phased array [also known as a 4-bay
bowtie antenna).

In strong signal axeas, you can
choose a relatively short Yagi but in
weak signal areas where you are a long
way lrom the transmitter tower or the
antenna "looks" through a lot of trees

Do you have a stereo amplifier without a
headphone socket but want to listen to your
music via headphones? If so, this versatile
Stereo Headphone Adaptor will do the
iob. It connects between your amplifier
and loudspeakers, has several operating
modes and features two output sockets with
individual volume controls.

TF YOU BUILT our 20W Class-A
lS tereo Amplifier described last year,
you will be aware that it lacks a head-
phone socket. Similarly, many hifi
valve amplifiers also lack aheadphone
socket, the assumption being that a
true hifi enthusiast will want to listen
via good-quality loudspeakers,
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This band-3  -element Yagi from LD Digital Antennas covers the frequency
range from 1,75.25-235MHz (channels 6-12) and has a gain of 6.6dBd. It's
designed for installation on a mast or pole in areas oflow digital signal strength
and is supplied without cable but comes with a balun with an "F" connector.
Band 4 and 5 models also available. Contact LD Digital Antennas, (03) 6265
2748 or 0409 136 268, www.ldantennas.com.au or sales@ldantennas.com.au

and vegetation, you will need a long
Yagi or a phased array,

Either way, make sure the UHF an-
tenna you purchase is recommended
for Australian (or NZ) channels. Don't
purchase a European UHF antenna,
as these are designed to operate flom
47 O -9OOMHz, equivalent to Australian
channels 20-81 (NZ 21- 6S).

In Australia chalnels 20-26 are used
for 2-way radios, including UHF CB,

while channels 70-80 are for mobile
phones including wideband CDMA
(Next G), You certainly don't want
your antenna picking up 2-way radios
or mobile phone signals, so don't use
a European antenna!

Typical installation
The flrst point is that your antenna

must have the same polarisation as the
transmitter's antenna.

For horizontal polarisation, all the
antenna's aluminium tubing elements
will be horizontal. For picking up a
vertically polarised signal, the same
antenna would be rotated 90" to make
all the elements vertical. Most com-
mercial antennas have provision for
mounting horizontally or vertically.

Trying to receive a vertically polar-
ised transmission with a horizontal
antenna (and vice versa) will give poor
reception.

For horizontal polarisation, the best
antennas are the Yagi and the Log
Periodic Array. However, for verti-
cal polarisation the best antenna is a
phased array.

In general, the bigger the antenna,
the greater the signal pick-up but it
must only be designed for the digital
channels you wish to receive.

The antenna mounting should be
at least a metre above the peak of the
roof,, particularly if the transmitter is
on the opposite side of the house. It
should not be surrounded by vegeta-
tion, particularly between the antenna
and the transmitter. This will give poor
rêception when it is raining.

If you have direct line of sight to the
transmitting antenna (in other words,
you actually have a clear view of the
tower), then the antenna need only
be mounted about a metre above the
roof guttering,

If you have multi-storey house and
youhave a clearview of the transmitter
in a strong signal area, you could even
mount a UHF bow-tie array (ie, phased
array) on the wall of your house, to

rect value for R1, depending on your
input supply voltage.
(a) Make sure that the four transis-
tors on the main board are the correct
types. Q2-Q4 are all BC337s but Q1 is
a 8C327 type.
(5) Make sure that the input voltage
connections to the 6-way terminal
block are correct.

We have also assembled a list of
likely questions and answers thatmay
help you troubleshoot the DC Motor
Speed Controller if it is not operating
as expected. These are set out in the
accompanying panel.

Software initialisation
If your boards are working, it is now

time to initialise the software settings
before connecting a motor. To do this,
you must have the display board con-
nected.

Note that more detailed user in-
structions for the DC Motor Speed
Controller appeared in Pt,1 last month
(p37-39J. This section simply explains
how to change the battery level alarm
and the fiequency of the PWM before
you use the unit for the first time.
These settings will be retained in non-
volatile memory,

When the microcontroller begins
executing the firmware ffrom a power-
on reset) you should be taken straight
to the main menu. This will indicate
the percentage of fuIl speed that the
motor is currently running at. With-
out a motor connected, it should read
"P00.0".

From here, press "short R" twice
(see Pt.1) to arrive at the battery level
alarmmenu, This menu shows an "A"
followed by a 3-digit voltage value
which indicates the voltage level be-
low which the low battery alarm will
sound,

In this menu, press "long L" to set
the level using potentiometer VR1.
The ",t" should start flashing and you
should then be able to vary the pot to
change the level. Once you are happy
with the current level, press "short L"
to update the setting and return to the
main menu.

Next, press "short R" three times
to arrive at the frequency menu. This
will show an "F" followedby a 3-digit
frequency in kilohertz.

Once you are in this menu, press
"long L" and set the frequency of the
PWM (pulse width modulation) using
VR1. The "F" should flash while you

are setting the lrequency. In practice,
the fiequency can be set to one of256
values between 4BBHz and78l2}lz.

Once you have set the desired fre-
quency, press "short L" to store the
setting and return to the main menu,

That's it! For more detailed instruc-
tions on the other software modes,
refer back to the March issue.

Connecting the motor
Once you have verifled that the DC

Motor Speed Controller is working cor-
rectly, you can connect a motor. This
should be connected with its positive
terminal to the second terminal block
from the top, while its negative termi-
nal can go to either the third or fourth
terminal from the top.

Note that all supply and motor con-
nections to the terminal block should
be run using heavy-duty 56,{ wire.

The top terminalblockis usedto ter-
minate the positive supply lead lrom
the battery. This lead should connect
via the 5oA in-line fuse. Either of the
bottom two terminals can be used for
the negative battery lead (ie, one is
left unused),

Your DC Motor Speed Controller is
now ready for action, SCRigol DS5062MA 60MHz Rigol DS5102MA 100MHz Rigol DS1202CA200MHz Rigol DS1302CA 300MHz
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Quosüflonso Ptrohlm&Am
Question: is the display board op-
tional?
Answer: yes the display board is op-
tional and the DC Motor Speed Control-
ler will function without it. However, the
display board is necessary if you wantto
change the settings of the battery alarm,
the audible cues and the frequency of
the PWM, as well as to view the current
speed of the motor and the values of
the settings.

We therefore recommend that you

build the display board as well, even if
you use it to change the settings only
once. lf this board is subsequently
disconnected, the speed controller will
still work and will use the last settings
stored in the microcontroller's non-vola-
tile memory.
Problem: when using the display board,
not all digits light up. What should I

do?
Answer: check the 12-way cable and
the pin header connections. Check that
all 12 connections are good.

Problem: the voltage at the cathode of
ZD1 is nowhere near 12-16V (it should
be 16V if the supply voltage is 16V or
greater).
Answer: check the orientation of ZD1
and check for incorrect power supply
connections.
Problem: the power supply voltage
does not appear on the cathode of D1.
Answer: in normal operation, D1's
cathode should sit about 0.6V below the
supply voltage. This cathode should not
exceed 40V at any time, or damage may
occur to the switchmode lC and to the

microcontroller. ZD7, a 33V 5W zener
diode, is there to protect against high
voltages on this rail.
Problem: some components are getting
quite hot.
Answer: in normal operation, all com-
ponents should run cool except for the
fast recovery diode (D3), the four power
Mosfets QS-QB (especially if high cur-
rents are being switched) and possibly
zener diodes ZD6 &ZD7, although the
latter should not get too hot. lf they do, it
could mean that the supply lead induct-
ance is causing high transient voltages
on the supply rail.

Normally the low-ESR 2200¡ß ca-
pacitor should filter these out but if you

do strike problems, try minimising the
length of the power supply connecting
leads (as well as those to the motor, if
possible). You should also twist the posi-
tive and negative power supply leads
together in orderto cancel any magnetic
fields induced by high currents.
Problem: the speed controller does not
respond to the pushbutton switches on
the display board.
Answer: this could be caused by the
pushbuttons being incorrectly oriented
on the display board. Make sure the two
pushbuttons are installed with their flat
sides as indicated on the parts layout
diagram (Fig.10).
Problem: LEDl (red) lights but there is

no beep from the piezo buzzer. Aller-
natively, there is a beep from the piezo
buzzer but the LED does not light.
Answer: either the LED is incorrectly
oriented or the buzzer is.

tuaftaForm[ffi
A12-way pin header (Altronics P-5502)
should be added to the pafts list (pub-
lished in Pt.1) for the Display Board. You

also need two header plugs (Altronics P-

5482)To terminate the 12-way cable.

urements made by the microcontroller
are accurate).

The setting-up procedure is as fol-
lows:
(r) Check that the two ICs on the main
board are out oftheir sockets and that
toggle switch 51 is in the OFF position
[ie, the switch should be in the oppo-
site position to that shown Fig.9l.
(2) Connect a L2Y-24V DC supply to
the screw terminal blocks (check the
supply voltage before you do this).
Note that if you are connecting the
supply leads directly to abattery, there
could be a spark when you first con-
nectpower due to the low-ESR 2200uF
bypass capacitor across the supply, For
this reason, connect the supply leads
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to the battery first, then to the termi-
nal blocks, as it's never a good idea to
generate a spark near a battery.

As noted previously, resistor R1
should be 1kQ if you are using a supply
greater than or equal to 16V. Alterna-
tively, R1 should be 100Q if you are
using a supply of less than 16V.
(3) Appty power to the circuit by tog-
gling 51 to ON.
(+) Check the voltage on D1's cathode.
It should be about 0.6V less that the
supply voltage.
[5) Check the voltage on ZD1.'s cathode.
This should be very close to +16V if
you are using a power supply that's
greater than 16V. Alternatively, it
should sit between +12V and +16V

if you are using a 12-1,6V power sup-
ptv.
(6) If these voltages are OK, switch off
and install the MC34063 switchmode
IC (IC2) into its socket. Make sure that
the notch on the IC matches the notch
on the socket - ie, the notch must face
towards inductor Ll,,
(7) Appty power and check the voltage
at pin 1 of the 12-way header on the
main board, This is the +5V rail but
it may not yet be at exactly +5V (the
exact voltage depends on the setting
of trimpot VR2).
(S) Adjust VR2 until the voltage on pin
1 of the header is exactly +5V,
(9) Assuming that the above voltage is
now correctly set, switch off and insert
microcontroller IC1 into its socket,
Make sure that its notched end goes
towards link LK11.
(roJ PIug the display boa¡d into the
1,2-way header and apply power, If
everything is working correctly [and
assuming a motor isn't connected), the
a-digit display should immediately
read "P00,0", indicating the current
speed,
(11) If it all works correctly, skip the
foÌlowing troubleshooting section and
go straightto the software initialisation
procedure.

Troubleshooting
If you strike problems, the first thing

to do is go back and check the board for
any missed or bad solder joints. Check
also that there are no shorts between
tracks or between the ground plane
and any adjacent tracks.

Ifthese checks don't reveal the prob-
lem, we suggest that you go through
the following checklist:
(r) Checkthat all rz links are installed
on the PC board. A missing link could
mean that parts of the ground plane are
floating arrd this wiII lead to improper
operation!
(2) Check that all polarised compo-
nents, including the diodes, zener
diodes, electrolytic capacitors and
ICs are correctly oriented as per the
component overlay.
(3) Check that you have used the cor-

obtain an unobtrusive installation.
Mount the antenna as far as possible

away from train/tramline wiring and
high-voltage power lines. It is a good
idea to mount it away from busy streets
as well. Use the building as a shield
if possible.

If two separate a¡rtennas are required
for differentba¡rds, then a diplexer can
be used to mix their signals together
onto a single downlead cable. In such
cases, the minimum cleara¡rce on the
pole or mass is 900mm.

Quad shielded coax cable
The minimum recommended cable

for all digital TV installations is quad-
shielded RG6 coax. This has relatively
low signal loss a¡rd four separate layers
of shielding to keep signal and inter-
ference pickup low. Do not skimp by
using cheaper cable intended for ana-
log installations (eg, standard RGs9).
If you subsequently find that impulse
interference is causing your digiial
reception to break up or give the "no
signal" message, you will regret taking
the cheap approach.

There are better cables available
than RG6 - both lower loss and bet-
ter screened - but these tend to be
rather expensive ald are only rec-
ommended for particularly difficult
installations.

Cable losses increase with boih
length and ftequency. For RG6 ca-
ble at channel 6 the loss is around
9dBh00m whereas at channel 69 it
is 20dB/100m,

The cable should be routed away
from mains wiring but if that is una-
voidable, the antenna cabling should
cross mains wiring at right angles. Nev-
er run altenna cable ald mains power
cable along close parallel paths.

The stronger the signal from the
antenna, the less effect any interfer-
ing signals picked up by the cable
will be,

What's a dB?
We should explain those signal

loss figures for cable, quoted above
in dB/100m. These are comparisons
of signal power between two points,
the most common examples being at
the antenna terminals and at the plug
going into the TV set, ie, the total
cable length.

if the difference is -3d8, for exam-
ple, that means that half the signal
picked up by the a¡tenna is lost along
the cable. A figure of -rOdB means that
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just one tenth of the signal is getiing
through to your TV set.

TVs, STBs and PVRs all contain
automatic gain controls [AGC) which
will compensate for these losses unless
you are near the digital cliff,

If you have a long cable length, a
masthead amplifier can be used to
make up for the cable losses. Masthead
amplifiers have positive values of dB
(ie, gain instead of loss). So if a cable
has a loss of -20d8 and you insert a
2OdB amplifier, you will compensate
for the loss although some noise will
inevitably be added.

Incidentally, it is a common mis-
conception that a masthead amplifier
will perform some miracle and am-
plify signal that isn't there! If there
is no signal at the antenna terminals,
no masthead amplifier can make it
appear. If the signal is very weak, the
masthead amplifier will increase it but
it will increase the noise level at the
same time, as well as adding its own
amplifier noise.

The main task of a masthead amp-
lifier, as described above, is to com-
pensate for losses in the cable (espe-
cially over long runs) and, to a lesser
extent, losses in the splitters and con-
nectors.

For best picture quality, the mast-
head amplifier should only boost the
signal sufÊciently to bring it comfort-
ably into the operating range of the
receiver, whiÌe adding as little noise
as possible.

Splitters & connectors
Most homes have more than one TV

set. Indeed, many have three, four or
even more and these all need a con-
nection point, To provide these, you
need a splitter but this comes with a
loss of signal strength, This will be at
least -3dB for two outlets (ie, a 2-way
splitterl, -5dB for three outlets and
-6dB for four outlets. Amplifled split-
ters are available if the digital signal
is on the "digital cliff".

Be aware that if you also have a
masthead amplifier, low-voltage DC
[or sometimes AC) power is required
to run it, The system is normally de-
signed so that power will only pass
through one of the outlets. This is the
one with a power socket on it near
the receiver,

OnIy use amplified splitters if you
know that the signal strength is ma¡-
ginal, You do not want the situation
where the insertion of one or more

ilext G Yagl Mobile Phone
or Modem Antennas

For grcater range and less dtop out
fron your location

These antennas come complete with 6 or 10

metres of RG58 cell foil cable (extensions

also available if needed) with a female FME

connector ready for your pigtail connection to
your phone or modem

* Rear mounting for easy installation

* All aluminium construction powder coated

* 0ptional stainless steel screws if you live

in a coastal area

* Designed specifically for remote and

weak or no signal fringe areas

* Proudly Australian made - produced in

Tasman¡a

Contact: LD Digital Antennas
0flice: (03) 6265 2148 Mobile: 0409 136 268

wurw.ldantennas.com,au
sa les@ldanlannas, com, au
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amplifiers in the signal chain actually
causes the signal to be too strong and
thus force it over the "digital cliff".

Remember, in the case of digital TV
too much signal is as bad as too little.
It is better to use a masthead amplifier
to boost the signal where it is cleanest,
rather than use an amplified splitter.

F connectors & flyleads
The "F" connector is fast becoming

the standard, both at the antenna end
and at the wall plate. It is the best
because the connection is screwed
together and there is less possibility
of signal reflections being generated
at the cable join,

Quite often these days, the coax
socket in wall plates makes a very
sloppy connection with typical TV
"flyleads" and these can be a major
source of signal loss and intermittent
noise in the picture.

Withthat aspect inmind, wall plates
with F connectors have to be a major
improvement. Flyleads from the wall
to the TV are now available in quad
shielded coax, with a male "F" con-
nector on one end and a male

siliconchip.com.au
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transformer with a centre-tapped sec-
ondaty output, The output is rectified
using two power diodes to provide raw
DC for charging the battery. A thermal
cutout opens if the transformer is de-
livering too much current.

Battery charging indication may be
as simple as a zener diode, LED and
resistor. The LED lights when the volt-
age exceeds the breakdown voltage of
the zener diode (12V) and the forward
voltage of the green LED (at around
1.BV), Thus the LED begins to glow at
13.8V and increases in brightness as

the voltage rises. Some chargers may

also have an ammeter to show the
charging current.

The charging current to the bat-
tery is provided in'a series of high
current pulses al LOOHz, as shown in
Fig.2(a).

The nominal 17V output flom the
charger will eventually charge a bat-
tery to over 16V ifleft connected long
enough and this is sufficient to damage
the battery. This is shown in Fig.2(b)

2 x MBR2OIOOCÍ
FR DIODES

lSmm IONG z7
M3 SCREWS

In this photo, the first diode has been
fastened into position and its two
outer leads soldered to the solder lug.

fit a solder lug and secure it with a
second nut, Again, make sure the nuts
are done up tightly.
(a) Solder the two outer leads of this
flrst device to the solder lug, then fit
another solder lug and nut,
(5) Secure the tab of the second device
in position and solder its outer leads
to the top solder lug.

Building the display board
The display board is optional but

will be useful in many applications,
If you decide not to build it, you will
not be able to change the settings and
default values will have to be used.
You will also have no way of know-
ing what percentage of full speed the
motor is running at.

As before, check the board for de-
fects. In particular, check for shorts
bet.ween tracks or between the ground
plane and any adjacent tracks,

That done, start the assembly by
installing the 23 wire links. Some of
these sit under the 7-segment LED
displays, so make sure these links sit
flat against the PC board. Don't forget
the short links immediately to the left
of CON1 and at bottom right,

The resistors can go in next, fol-
lowed by the 100nF capacitor and
the four transistors (Qg-Q12). If you
are using an IC socket for IC3, then
this can also now go in. Install it with
its notched end positioned as indi-
cated on the diagram, then install IC3
(z4HCbeb).
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PC BOARD COPPER

The second diode is then mounted in
position and its outer leads soldered
to the top solder lug,

Alternatively, IC3 can be directly
soldered to the PC board. Be sure to
install the IC with the correct orienta-
tion - ie, its notched end goes towards
CON2,

Finally, complete the display board
assembly by installing a 12-way pin
header (this part is optional), the two
pushbutton switches ald the four 7-
segment displays. Be sure to orient
the displays with the decimal points
at bottom right.

Similarly, make sure that the push-
button switches are correctly orient-
ed.,\s shown inFig.11, theymust each
be installed with the flat side towards
the displays.

Connecting the boards
Once the board assemblies ale com-

plete, make up a 12-way ribbon cable
to connect the two boards together.
This should be terminated at either
end to a 12-way header plug. Be sure
to arrange this cable so that pin 1 of
the header of the main board connects
to pin 1 of the header of the display
board and so on.

Set-up
Once you have completed the con-

struction, the next step is to go through
the setting up procedure. You also
need to adjust trimpot VR2 on the
main board, so that the output from
the MC30463 IC (IC2) sits at exactly
+5V (this rail needs to be at exactly
+5V to ensure that the voltage meas-

Fig.10: this
diagram & the
two photos
below show
how to install
the alternative
MBR2Ol.OOCT
fast recovery
diodes (D3).
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o Fabrication in .1, 3 or 7 days

IJpgrade your standar d, tzV lead-acid
battery charger or solar cell booster to a
complete 2 or 3-step charger using this
Charge Controller. It includes temperature
compensation and LED indication. All
parameters are adiustable for charging lead-
acid or Sealed Lead Acid (StA) batteries.

Mlii"i,'f"?'-1"i3"tr'ti"ff ;
current into the battery until it is
switched off, The main problem with
this type of charger is that ultimately
it will overcharge the battery and may
seriously damage it.

Adding a fully automatic Charge
Controller to a basic charger will
overcome these shortcomings. It will
also prolong the life of your batteries
and allow a battery to be left on a float
charge, ready for use when required.

A typical lead acid battery charger is
shown in Fig.1. It comprises a mains
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Ma[n Feaffiros
¡ suits 12v battery chargers up

to 104 rating

o Lead Acid & SLA charging

r Cyclic & float charging

¡ Optional absorption phase

. LED indication

. Fixed & adjustable parameters

. Temperature compensation
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Harbuch
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Value pF Code IEC Code EIA Code

22OnF 0.22¡tF 22On 224
100nF 0.1pF 100n 104
470pF NA 470p 471

soldered straight in as shown in Fig,9
and the photo at left. Make sure that
it goes in with its metal face towards
the screw terminal block.

Alternatively, if you are using the
two MBR20100CT 20,t diodes, then
these must be connected in parallel
and installed as shown in Fig,10 and
its accompanying photos. These par-
ticular diodes come in TO-220 pack-
ages and each package itself contains
two 10,t diodes which are used in
parallel.

The middle lead connects to the tab
and is the cathode. This middle lead

must be cut off using a small
pair ofsidecutters, as the tabs
are used to make the cathode
connections to the board. The
two outer leads of each device

are the anode connections.
The procedure for mounting

these two diodes is as follows:
(1) Dritt the hole for the cathode con-
nection on the PC board to 3mm,
(2) Lightly tin the copper around the
two mounting holes (this is necessary
to ensure good contact with the screw
heads).
(3) Secure the metal tab of the first
device to the PC board using an M3 x
L2lrrrn screw and nut, with the screw
passing up from the underside of the
board. Tighten the nut down firmly.
(3) Install an M3 x 12mm screw
through the hole at the anode end of
the diodes, secure it with a nut, then

-0v
Fig.1: a typical lead-acid battery charger. It consists of a centre-tapped
mains transformer and a full-wave rectifier [D1 & D2). There's also a
thermal cutout and a LED indicator to show when the battery is charged.

UNLOADED

@ cHmorNo votrs AND cuRRENT

UNTOADED
CHARGER OUTPUT

-) REOUIRED
BATTERY VO]IAGE

CHARGING TIME

@ cHmoNo cHARAcTERrsTrc

Fig.z(al: the charging current from the circuit shown in Fig.1 consists of a
series ofhigh-current pulses at 100H2. This can over-charge the battery if
the charger is left on long enough, as indicated in Fig.2(þ),

capacity batteries where the main be reduced from 4A anywhere down
charging current is too high, reducing to 1% (40m4) in 1-% steps, using the
the burst width will reduce the average charge rate control.
current. So, for example, if you have After the "bulk charge" phase, the
a 4,\ battery charger, the current can Charge Controller switches to the "ab-

VOTTS

installed. There are two possible loca-
tions on the board for this part, Mount
it in the position that's the most con-
venient for your application fbut don't
install a pot in both positions).

Alternatively, the pot canbe mount-
ed off the board and connected to its
mounting pads via flying leads.

Leave the two ICs out of their sockets
for now We'll cover their installation
later in the article.

Fast recovery diode
Now for the fast recovery diode

(D3). If you are using the 40EPF06PBF
diode (rated at 40,A.), then this can be

where the battery voltage required for
fulì charge (called the cut-off voltage)
is exceeded when left on charge for too
long. By adding in the Charge Control-
Ier, we can do much better.

Fig.3 shows howthe Charge Control-
ler is connected in between the charger
and the battery. The Charge Controller
is housed in a compact diecast alu-
minium case. However, if your charger
has plenty ofroom inside its case, the
controller could be built into it.

In effect, the Charge Controller is a
switching device that can connect ald
disconnect the charger to the battery.
This allows it to take control over
charging and to cease charging at the
correct voltage. The various charging
phases are shown in Fig.4.

The Charge Controller can switch
the current on or off or apply it in a

series of bursts ranging from 20ms
every two seconds through to continu-
ously on. During the first phase, called
"bulk charge", current is normally
applied continuously to charge as

fast as possible, However, with low-

siliconchip.com.au

ruþfsRæffi@dbw@odæ
tr N0. Value 4-Band Code (1%) 5-Band Code (1%)
tr 2 33kO orange orange orange brown orange orange black red brown
tr 2 4.7kA yellow violet red brown yellow violet black brown brown
tr 1 3.6kO orange blue red brown orange blue black brown brown
tr 6 1kO brown black red brown brown black black brown brown
tr 6 470a yellow violet brown brown yellow violet black black brown
tr 1 100Ç) brown black brown brown brown black black black brown
tr 1 56f) green blue black brown green blue black gold brown
tr I 39O orange white black brown orange white black gold brown
tr 1 22O red red black brown red red black gold brown
tr 4 15O brown green black brown brown green black gold brown
tr 3 1f) brown black gold gold brown black black silver brown
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sorption" phase. This maintains the
cut-off voÌtage for an hour by adjust-
ing the burst width and it brings the
battery up to almost full charge. After
that, the Charge Controller switches to
"float charge". This uses a lower cut-off
voÌtage and a low charge rate.

Where the charge rate control is set
to less than 100%, the switch from
absorption to float wilì occur when
the burst width drops to 1% or after
an hour, whichever comes first. The
absorption phase is an option that
can either be incorporated in every-
day charging or you can opt to just go
to float charge after the bulk charge
phase, When absorption is selected,
this phase will be bypassed if the buÌk
charge takes less than an hour,

This bypassing prevents excessive
absorption phase charging with an
already fully charged battery.

Cut-off& float voltages
The actual cut-off and float voltages

are dependent on the particular bat-
tery, its type and the operating temper-
ature. For lead-acid batteries, typical
cut-off and float voltages at 20oC are
1.4.4V and 13.8V, For sealed lead acid
(SL,A.) batteries, the voltages are lower
at 1.4.1.Y and 13.5V respectívely.

These values are preset within the

32 SILICON CHIP

Fig. : this dia-
gram shows the
three charging
phases. [t starts
with a "bulk"
charge, then
switches to the
"absorption"
phase for an hour
and then finally
switches to "float
charge".

Charge Controller using the internal
Lead-Acid/SLA jumper shunt.

Alternative values are possible and
can be set manual.ly from 0-16V in
4B.BmV steps.

These voltage settings can be com-
pensated for temperature changes; as

the temperature rises, the voì.tages
should be reduced. Lead-acid batteries
typically require -20mV/"C compensa-
tion while SLA types typicalìy require
a -25mYl"C compensation, These
values can be set from 0 to -50mV/"C
in 256 steps.

For our Charge Controller, tem-
perature compensation is applied for
temperatures between 0"C and 60oC.
No charging is allowed at temperatures
below 0'C. A Negative Temperature
Coefficient (NTC) thermistor insÍde
the Charge ControLler is used for tem-
perature measurement,

Four trimpots are used to make the
various settings,

LED indicators
There are five LED indicators. LEDl

(orange) flashes when the temperature
is below 0'C but otherwise does not
Iight unless the thermistor connection
is broken.

LED2 (red) indicates the "bulk
charge" phase while LED3 (orange)

horizontally on the PC board. Note that
the source lead ofeach device extends
further than the other two.

Before mounting each device, you
wiÌl have to first position it on the PC
board and bend its leads down through
90o so that they mate with the holes
in the board. That done, fasten each
device to the PC board using an M3 x
6mm sctew and nut before soldering
its leads.

Do not solder the leads before bolt-
ing the metal tab down. If you do, vou
risk stressing the soldered joints as the
screw is tightened and this could crack
the copper or lift the pads.

The next thing to do is to solder in
the two IC sockets. Make sure these a¡e
oriented correctly as per the compo-
nent overlay. It is important that you
use IC sockets because calibration of
the +5V rail is done with microcontrol-
ler IC1 out of circuit. This is described
later during the setting-up stage.

siliconchip.com.au

Now the four bipolar transistors can
be soldered in. There are three 8C337
NPN types (Q2-Q4) and one 8C327
PNP type (Q1) - don't get them mixed
up. Their leads will only go in one way
and it's just a matter of pushing them
down onto the board as far as they
will comfortably go before soldering
the leads.

The single 3mm red LED can go
in next, again taking care to orient it
correctly. Its anode lead is the longer
of the two.

Follow this with trimpot VR2 and
the piezo btzzer. Note that the buzzer
must be installed with its positive
terminal towards the bottom edge of
the board - see Fig.9,

Once these parts are in, you can
solder the capacitors in place. The ce-
ramic, monolithic and MKT types can
go in either way around but be sure to
orient the electroì.ytics correctly. The
large Iow-ESR 2200pF capacitor sits

TO BATTERY +

TO MOTOR +

TO MOTOR -

TO MOTOR-

TO BATTERY -

TO BATTERY -

NOTE: USE NEUTRAL-CURE
SILIC()NE SEALANT TO SECURE

INDUCTOB Ll AND THE 2200uF
LOW-ESR CAPACITOR

horizontally on the PC board with its
leads bent at 90o to go through their
holes in the board.

The SPDT horizontal toggle switch
(S1) can be soldered in next. Alterna-
tively, this part can be mounted on a
panel and connected back to the PC
board via flying leads - it all depends
on how you intend mounting the
board.

The 22O¡tHIoroid inductor (L1) sits
vertically on the PC board - see photo,
Be sure to strip the enamel from its
leads and tin them with solder before
attempting to solder it in position.

CON1, the 12-way header, is next
on the list. This should be oriented as

shown on Fig.9 and the photographs.
That done, mount the two heavy-duty
3-way screw termi.nal bÌocks. Note that
these are dovetailed together to make
a 6-way block before mounting them
on the board.

Potentiometer VR1 can now be

Fig.3: the Charge Controller is connected between the battery
charger and the battery. This allows it to take control over
charging and to cease charging at the correct voltage.

and LED4 (green) are for the "absorp-
tion" and "float" phases. Note that
there is an option for the Charge LED to
indicate when charge is being applied
to the battery during the absorption
and float charge phases. If this is not
required, it can be disabled so that
the Charge LED only lights during the
bulk charge.

LED5 (green) indicates that abattery
is connected but is not an indication
that charging is occurring.

Circuit description
The complete circuit of the Charge

Controller is shown in Fig,5, It uses a
PICl6FBB-I/P microcontroller (IC1) to
monitor the battery voltage and adjust
the switching of an N-channel Mosfet
[Q1) to control the rate of charging.

Q1 connects in the positive supply
line between the charger output and
the battery. Gate drive for Q1 comes
from a transformer-coupled supply
that can typically provide 15V to the
gate when it is required to switch the
Mosfet on.

The transformer-coupled gate drive
arrangement allows us to use an ex-
tremeiy rugged but low cost N-channel
Mosfet rated at 1694, 55V and with a

5.3mÇ) on-resistance.
To switch on the Mosfet, IC1 deliv-

ers a 500kHz squaÌe-wave signal from
its pin I (PWM) output to a compÌe-
mentary buffer stage using transistors
Q2 and Q3. These drive the primary
winding of toroidal transformer T1
via a 3,3nF capacitor. The secondary
windings of T1 step up the voltage by
just over three times and the resulting
AC waveform is rectified with diodes
D2-D5 and filtered with a 120pF ca-
pacitor. This process delivers a nomi-
nal 16V DC to Q1's gate via diode D6.
This turns Q1 on to feed current to the
external battery.

Zenet diode ZD2 is included to
prevent the Gate to Source voltage of
Q1 exceeding 1BV

While turning the Mosfet on is
fairly straightforward, turning it off
is more invoived because we want
switch-on and switch-off to be as fast
as possible, to keep switching losses
to a minimum.

Hence, to turn off Mosfet Q1, the
500kHz signal from IC1 is switched
off. With no signaÌ at T1's secondary,
the voltage across the 12OpF capacitor
is discharged via the 22OkA resistor.
This discharge does not directly bring
the gate of Qr to 0V because it is iso-

Fig,9: install the parts on the main PC board as shown on this layout diagram, starting with the 17 wire
links. The 40EPF06PBF 404 fast recovery diode (D3) is shorvn in position here but you can a-lso use two
MBR201O0GT 204 diodes connected in parallel (see Fig.10). Note the alternative positions for VR1.

I OOf¡ lF Vbot < I óV
lklFVbot> lóV
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Last month, we described the circuit and
software features of our new High-Current
DC Motor Speed Controller. This month, we
show you how to build and test it.

rf-tHE DC MOTOR Speed Controller
I i, br.,ilL on lwo PC boards: a main

board coded og103oB1 (124 x 11Bmm)
and a display board coded o91o3oB2
(73 x SBmm). These are joined together
via a 12-way flat ribbon cable which
plugs into a pin header on the main
board,

The main board can be assembled
first - see Fig.9. Siart by checking the
PC board for hairline cracks and for
any visible shorts, especially between
the ground plane and any adjacent
tracks. In addition, check the hole sizes
for the larger hardware items by test
fitting these parts into position.

64 SILICON CHIP

That done, begin by installing the
L7 wll"e links. These must go in first,
since some of them run under com-
ponents.

To straighten the link wire, first
clamp one end in a vice, then stretch
it slighily by pulling on the other end
with a pair of pliers. It's then just a

matter of cutiing the links to length and
bending their leads down through 90'
to match the holes in the PC board.

The resistors are next on the list.
Table 1 shows the resistor colour codes
br.rt you should also check each one
using a digital multimeter before in-
stalling it on the board, as some colours

can be difficult to decipher.
Note that resistor R1 should be 1kQ

if the supply voltage will be higher
than or equal to 16V ^Alternatively, use
a 100Q resistor ifthe suppll, voltage is
going to be less than 16V T}re 22{ù l,W
resistor (on the lefthand side of Fig.9)
should be mounted 3-4mm proud of
the PC board to aid heat dissipation.

Once the resistors are in, install
the diodes and the zener diodes. Take
care to ensure that these are aÌl cor-
rectly oriented and note that diode D2
(near inductor L1) must be a 1N5819
Schottky type.

Take care also with the zener diodes.
ZD|-ZD1 are all 16V 1W types, while
ZD6 and ZD7 are 33V 5W types. The
fast recorrery diode (D3) can be left
until later as there are two options
for this.

The next thing to do is to solder in
the four power Mosfets (Q5-QB). These
come in a TO-220 package and sit
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TO 
-?CHARGER

(RED = pg5¡¡ç,
BtK = NEGATMI

lated via diode D6. Instead, transistor
Q4 discharges the gate capacitance of
the Mosfet, as its base is pulled low
via the 22OkQ resistor. As a result, the
Mosfet canbe switched on in 56¡rs and
off in 69¡rs.

Power for the circuit is obtained
from the charger via diode D1 or it can
come from the battery via the reverse
diode within Q1. However, the latter

+_ TO
BATTERY

(RED = POSITM, BIl( = NEGATIVE
wfTlt |NSULATED cuPs oN ENDS)

is a spurious mode which has no use-
ful function.

Power supply
Diode D1 prevents reverse current

to the Charge Controller circuit should
the charger or battery be connected
with incorrect polarity. The incoming
supply from diode D1 and switch 51
is filtered using a 47\¡tF 25V eÌectro-

. EYETET LUGS SECURED
WITH M4 xlOmm SCREWS

& STAR LOCKWASHERS
TO M4 NUTS SOTDERED

TO COPPER UNDER BOARD

REFER TO TE)fi & CIRCUIT
DIAGRAM FOR THE IKI {Kó

UNKING ONIONS

Fig.6: install the parts
on the PC board and
complete the wiring as
shown here. Links LKl
& LK3 should initially
be installed as shown
here. Install LK5 for
an SLA battery or LK6
for a lead-acid battery.

lytic capacitor and fed to an adjustable
regulator (REG1) that is set to deliver a
precise 5.0V. This feeds IC1 andbuffer
stage transistors Q2 & Q3.

IC1 monitors the battery voltage via
a voltage divider comprising resistors
R1 & R2 and converts it to a 10-bit
digital value via the ,4.N3 input, pin
2. Ttre signal is filtered with a 100nF
capacitor to remove noise fiom the

\-rl The sAFE-T-FLASH built onto
lhe 6.5mm plug. We provided

\-/ insulation wherever there was
â I a risk of shorting (including the

red insulation tape covering
the b o dv)' * 

i,'iiå:."¡f"ï Ëi:

Âgain, refer to camera and strobe/flash manufacturer's
websites and/or distributors, agents, repair shops, etc for
more detailed info. However, remember our warning earlier
about misinformation on some websites!

Construction
We built our SAFE-T-FLASH inside a 6.Smm plug be-

cause these are the sync connectors used on our Balcar
studio flash. Each manufacturer has their own "standard"
and it's quite possible (in fact, probable) that this option
will not be avaiÌable to you because we don't know of too
many manufacturers who use the 6.5mm plug.

Other ideas are building it inside a "hot shoe" adaptor,
or perhaps simply as a "lump in the sync cable" - eg, in-
sulated with heatshrink tubing.

Another possibility is one that I used many years ago
when making an optical slave flash trigger for a Metz flash-
gun, which (along with quite a few other flashguns and
strobes) uses a 2-pin (US-style 110V) sync plug,

Mount the components on the back of the plug and "pot"
them in epoxy adhesive - once you've confirmed it works
properiy, of course. 5-Minute Araldite makes a great potting
compound if you make some type of container/mould to
hold it while it is stilÌ runny.

But we'll leave that part up to you and your particular
flash - our photos show how ours was constructed inside
the 6.5mm plug.

We used a right-angle stereo plug (Jaycar PP-0176J not
because we needed stereo - in fact, exactly the opposite
- but because this style plug has plenty of room inside and
the "Ìid" is pÌastic. The mono version doesn't have much
room at all and is also all-metal construction, which could
be a problem with shorts!

If using the 6.5mm stereo plug, you will need to connect
the ring and body together to convert it back into a mono
pÌug - and hope that the point of contact inside the socket
doesn't line up exactly with the insulator between the two !

Yes, it is unlikely (it didn't on ours) but you never know
when Murphy is going to strike , . .

We simply soldered the appropriate tag down onto the
plug body. The surface had to be scratched a littÌe to remove

siliconchip.com.au

Here's another view, this time
from the underside. Note that this
is a stereo plug - the ring (the bit
between the two black insulating

disks) must be connected to the
plug body,

the plating to get the solder to take. This then became the
main positive connection point.

As there are onÌy three resistors, a capacitor and an
SCR inside the pÌug (and also due to the fact that many
constructors won't be using the 6,5mm plug anywav) we
haven't shown any form of wiring diagram, The close-up
photos should give you all the info you need,

Just take care that no leads can short to any others or the
plug cover, remembering that when the cover is screwed on
some compression is possible. We covered any leads which
might short with insulation (actually removed from other
wires and slid onto the leads). You will note that we also
covered lhe inside of the metal plug body with insulation
tape - just in case.

Also note that the back of the SCR has a metal face which
is connected to the anode. Make sure that nothing can short
to this (we used it upside-down so that the anode was on
top, against the plastic lid of the O.Smm plug).

As we have already tested the "large" version of the
circuit and made any component adjustments needed,
your miniature version should work perfectly if you
haven't made any mistakes or allowed components to
short. Remember that when you put the back of the plug
on, it may compress the components so that they do short

- again, use spaghetti insulation if there is any danger of
this happening. st

REGI(UNDER ,..91BOARDI (UNDER

rc BOARDI

rubfsffiGdbwGodæ
tr No. Value 4-Band Code (1%) 5-Band Code (1%)

tr 1 220kA red red yellow brown red red black orange brown
tr 1 22kO red red orange brown red red black red brown
tr 1 12kA brown red orange brown brown red black red brown t
tr 2 10kA brown black orange brown brown black black red brown
tr 1 'l kO brown black red brown brown black black brown brown
tr 4 470A yellow violet brown brown yellow violet black black brown
tr 1 330Ç) orange orange brown brown orange orange black black brown
tr 1 100f) brown black brown brown brown black black black brown

Finally, the finished SAFE-T-FLASH
with the "case" screwed onto the

6.5mm plug. The opposite end of the
cable goes to the PC (s¡rnc) connector.

34 Stuco¡rt Catp siliconchip.com.au APNIL 2OOB 63



sAtI-I-tlASH
G

/' r

Fig.3: the circuit could hardly be any simpler - the
voltage is limited to safe levels and the SCR fires the
flash. This circuit is effectively a switch in series
with the sync lead.

and Olympuses - or should that be Olympi?).
The circuit is simplicity itself. A voltage divider across

the sync supply charges a22OnF capacitor to a much lower
voltage than the original sync voltage. When the shutter is
released, discharges instantly into the gate ofan SCR con-
nected across the sync supply. This then almost instantly
turns on, shorting out the sync and firing the flash in the
normal way.

We said almost instantly - we're talking microseconds
here, very much faster than the 'J./25}lh second sync speed
of a modern digital camera. So using this circuit will have
no effect on exposure times or flash timing.

The voltage divider we used (6,SMO and 2zokQ) gives
about 7.5V foom a 320V sync supply. These two resistor
values can be changed if (a) the strobe/flash you use has
a lower sync voltage (most modern ones do) or (b) if your
digital camera has a low maximum sync voltage.

For example, replacing the 270kO wiih 1BOkÇ¿ will give
about 5V with a 320V sync - ideal for Canon and Olympus.
If your sync is lower than 300V, you'll need to select the
resistor to suit.

The SCR is a "garden variety" type, albeit with a high-
enough rating to deal with 300V+ sync voltages. We used a
C106D, a plastic-pack (TO126) type with a 400V rating. The
1kÇ) resistor from gate to cathode keeps the gate tied low
until it receives a "fair dinkum" trigger fiom the camera.
Otherwise, induced voltages on the sometimes-reiatively-
Iong sync Ìeads couÌd lead to false triggering.

Speaking of sync leads, you're going to need one - ei-
ther a new one or perhaps (if you're like me!) you'll find a
couple of pensioned-off ones in the bottom of your camera
bag or drawer!

And with most DSLRs, you'll also need a hot-shoe-to-
PC-terminal adaptor. Both of these are relatively easy to
obtain at camera stores.

But be careful - some
stores (particularly "con-
sumer" camera chain stores

Many DSLRs do not have an
"X" (sync) connector but do
have provision for a hot-
shoe adaptor, such as this
one shown with sync lead
attached.
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in shopping centres) tend to charge an arm and a leg
for these relativeÌy obscure items, especially if you buy
"genuine" (eg, Nikonbranded hot shoe adaptor -$60. Large
camera store model? $19.95 !). Trust us, the cheaper variety
work just as well!

Polarity
There are two voltage polarities to check. First is the

sync voltage. From our Balcar flash, the tip of the 6,Smm
plug is negative and the body positive - just the opposite
of what might be expected (sync leads sold for Balcar flash
units take this into account).

Make sure you construct the circuit with the polarity
that suits your strobe/flash,

The second is the polaritl' 6¡ ¡¡" camera flash trigger.
It makes sense to connect the more positive side [even if
you're oniy measuring miÌlivolts, which is quite possibleJ
to the voltage divider/capacitor side and the negative to
the 1kO resistor/SCR cathode side.

Before construction
It's much easier to make any changes to the circuit

(which you might have to do) before the components are
packed into a small space. So the first thing to do is to "tack
together" your SAFE-T-FLASH without trying to minia-
turise it, to ensure it is going to work with your particular
strobe/fl ash and camera.

When finished and checked, connect your strobe/flash
(only) at this stage, turn it on ald measure the voLtage across
the lower (in our case 27OkQ) resistor, Depending on the
voltage divider you have chosen and the sync voltage of
your flash, it should be quite low - certainly no more than
20V or so but it could be just a few volts ifyou have chosen
a lower value resistor to suit your system or if your strobe
has a lower voltage sync.

If all appears well, short out the sync terminals in your
circuit. The flash should fire immediately. Repeat this sev-
eral times just to make sure the flash doesn't misfire.

Now connect the two wires in the sync lead from your
camera to the two sync terminals - as we mentioned before,
the more positive wire goes to the voltage divider/capacitor.
Fire off a shot or two to ensure that the flash still works, If
it does, you're ready to build the finaì version,

If it doesn't (or if the previous test didn't workJ, you
either have a mistake to correct or perhaps a resistor to
change to achieve the required voltage.

1 connector to suit youlflashgun or strobe (prototype
used a Jaycar PP-0176 6.5mm stereo plug)

1 sync lead to suit your camera w¡th appropriate PC
male (sync)plug

t hotshoe-to-female-PC converter, if required
1 C106D 400V SCR (or equivalent)
1 22OnF 60V monolithic capacitor

Resistors (0.25W or 0.5W metalfilm)
1 6.8MO 1270kA
1 1kO

Spaghetti insulation, insulation tape, potting com-
pound, etc, as required.

measurement. Furthermore, the bat-
tery voltage measurements are made
after the 500kHz signal from pin I is
switched off,

In addition, having Q1 switched
off also prevents voltage fluctuations
due to charging current in the leads
to the battery.

Temperature measurement
As already mentioned, an NTC ther-

mistor is used to measure temperature.
It is connected in series with a 1OkO re-
sistor across the 5V supply, The result-
ing voÌtage across the thermistor fed to
the AN2 input (pin 1) and converted
to an B-bit digital value. IC1 then com-
putes the temperature with a look-up
table. IC1 can also sense whether the
thermistor is disconnected (pin 1 ai
+5V) or shorted (pin 1 at 0V).

Analog inputs,q.Ns,,{N6, ANO and
,A.N1 monitor the settings for charge
rate percentage, cut-off voltage, float
voltage and temperature compensa-
tion, as set with trimpots VR1 to
VR4.

Switch S2 stores the settings in IC1.
52 is normally open and an internal
pull-up resistor within IC1 holds ihe
RB5 inpui (pin 11) at 5V.

When S2 is pressed, the pin 11 input
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is pulled low [0V) and this signals
the program within IC1 to store the
settings for VR2, VR3 & VR4 as the
adjustable values for either SLA or
lead-acid batteries. Where the values
are stored depends on links LK5 and
LK6, connected to the RA7 input at
pin 16.

Link settings
If LK5 is in, pin 16 will be hieh (5V)

and IC1 wili stores the settings as SLA
parameters. If LK6 is in pÌace, pin 16
will be low and the settings will be
stored for the lead-acid parameters.

Links LK1 & LK2 determine whether
the Charge Controller uses the stand-
ard Default (LK1) or AdjustabÌe setting
referred to above.

Links LK3 & LK4 set the standard
or 3-step option. The standard charge
seÌection switches charging to float
directly after the main charge is com-
plete.

The 3-step selection will run the ab-
sorption phase after the main charge,
provided tlat the full charging process
takes more than one hour. For a main
charge ofless than one hour, the charg-
ing will switch directly to float.

Note that these link combinations
cannot be used together - you must

use one or the other, For example, you
can use LK1 or LK2, LK3 or LK4 and
LKS or LK6.

Construction
The Charge Controller is built us-

ing a PC board coded 14104081 and
measuring 1.O2x72tnrn, This is housed
in a diecast box measuring 118 x 93
x 35mm.

Start by checking the PC board for
any defects such as shorted tracks,
breaks in the copper areas and for
correct sizes for each hole. The holes
for the four-corner mounting screws
and the toroidal transformer cable tie
mounts need to be 3mm in diameter,
while ihe four mounting points for
the crimp eyelets need to be 4mm in
diameter.

Check also that ihe PC board is cut
and shaped to size so that it fits into
the box.

ffiþæ@affi@otu
Value pF Code IEG Code EIA Code

100nF 0.1pF 100n 104

3.3nF .0033pF 3n3 332
120pF NA 120p 121
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SþffioomnEngp of ffi ffiræ Goffiollor
To round out our description of this project, we should also mention its pos-
sible shortcomings. ln most cases, these will not be a problem but in special
charging applications, they could be significant.

(1). Pulsed operation
The pulsed current can cause extra heating within the battery because losses
and therefore heat build up are related to the square of the current. So, for
example, to develop a 1A charge current from a 4A charger, the duty cycle may
be set to 25o/" so that there is 4A pulsed nor 25"/" of the time. This averages to
14. However, by pulsing at 4A and 25"/" duty cycle, the current squared value
is 16. When multiplied by the 25"/" duTy cycle the average current squared
value reduces to 4. So the power losses and heating within the battery are
four times greater compared to a charger that produces a continuous 'l A.

(2). Absorytion and float charge
Because we pulse the charge current, the battery voltage fluctuates and
rises with the current pulse and falls when the pulse is off. We measure the
voltage just after the charge pulse is switched off. Compared to a charger
that has a continuous lower current, the battery voltage may be maintained
at a different value.

(3). Gharging indication
Due to the battery supplying the circuit power supply via the reverse diode
in Q1, it can appear that charging is taking place even when the charger is
not connected. lt is important to check that the charger is connected and is
switched on.

(4). Battery Discharge
lf the charger is switched off with the battery connected, then the battery will
eventually discharge due to the 30mA load of the Charge Controller.

Fig.7 (above): here's how the PC board is mounted
that the metal tabs of Q1 & REG]- must be isolated
insulating washers & bushes (see text).

in the case. Note
from the case using

3-way headers for LK1-LK6.
Nowinstalltle diodes andthe zener

diodes, with the orientation as shown.
IC1's socket can then be mounted and
this must also be oriented correctly.

Normally, the NTC thermistor can
be mounted directly on the PC board
since the Charge ControlLer is close to
the battery and the metal box will not
normally heat up. As a consequence,
its temperature should be similar to
the battery tempelature if we ignore
heat rise due to charge current within
the battery.

If the thermistor is to be mounted
externally, then wires can be con-
nected where the thermistor mounts
and passed through a cable gland in
the box. Alternatively, use a 3.5mm
jack socket and plug. For externai
use, the thermistor can be covered
in heatshrink tubing and attached to
the side of the battery using Velcro or
similar tape.

The capacitors can be instaÌÌed next.
Note that the electrolytic types must
be oriented with the polarity shown.
Install transistors Q2-Q4 and trimpots
VR1-VRS, then install switch S2.

Fuse F1 comprises the two fuse-
clips and the fuse. The fuse clips must
be oriented so that the end stops are
facing outwards, so that the fuse can
be clipped into place.

The LEDs are mounted at right an-
gles to the PC board. Bend the leads
12mm back fiom the ftont lens of each
LED, taking care to have the anode
(longer lead) to the left and then bend
the leads dorn,nward. The LEDs then
insert into the PC board and sít Bmm
above the top ofthe PC board.

REG1 and Q1 mount under the
PC board with their leads bent up at
right angles as shown in Fig,7. They
are placed so that the metal face sits
at the same depth below the bottom
face of the PC board as the spacers
fat 9mm).

Transformer T1 is made up us-
ing a ferrite toroid and some 0.5mm
enamelled copper wire. There are two
separate windings. Wind on the pri-
mary with six turns and the secondary
with 20 turns. The winding direction
is not important. The wire ends can
be passed through the holes in the PC
board, taking care to place the 6-turn
winding wire ends in the '1.' arrd'2'
holes and the 2O-turn winding in the
'3'and'4'holes.

The insulation on the wires can then
be stripped using a hobby knife and the

in what I am doing" and then ploceeded to measure sync
voltages with a multimeter!

But it gets worse . . .

So far we've been talking about our particular set-up
with a Nikon Digital SLR. But other brands, such as Canon,
Olympus, etc have rather significanily lower maximum
sync voltages - in fact, the two brands mentioned have a
maximum of just 6V

,å.nd the net is full of tales of woe about fried digital SLR
cameras where their owners have unwittingly connected
a flash or strobe with a high-voltage sync. If the camera
can be repaired (and apparently that's often a big IF!), the
repair bill can be huge: one report I read said that it was
virtually as much as buying a new camera body!

We've singled out Canon and OÌympus because they
appem to have the Lowest sync voltages. But we've seen
others in the 6-12V range and yet more stating a maximum
of 20V.

If you own a digital camera, we strongly recommend
you Ìook in the instruction manual for its maximum before
using any off-camera flash. If the manual doesn't tell you,
call the local distributors and ask them!

By the way, there is an international standard for sync
voltages - ISO10330 1.992-1.1.. It states the sync voltage
should be between 3 .5V and 24V. Most new flashguns and
strobes are made to this standard so a brand new set-up
should be fairly safe - unÌess you happen to be using a
DSLR with a 6V limit and a strobe with 20V+ sync!

Not just digitals
You might think the problem is confined to digital

Table 1: the various voltage
readings with a range of
analog multimeters. What
this table proves is that you
cannot rely on any meter
reading in a high-impedance
circuit, Many have been
trapped by this "little"
problem!
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It's a lot easier to troubleshoot (and to change values if
required) before you pack it into a tiny "case". You can
then use these components in your final version. The
resistor you may need to change is the 270kQ, in this pic
partialty hidden by the 220nF capacitor. Lowering this
resistor will lower the slmc (trigger) voltage.

cameras, with their solid-state flash sync circuitry (in
most cases, an open-collector transistor circuit). But you
would be wrong.

Film cameras, at least until quite recently, aÌmost always
had a mechanical flash sync, with a pair of very fine con-
tacts brought together at the appropriate moment to fire
the flash once the shutter opened.

I mentioned my Minoita film cameras earlier. Despite
being over 40 years old, they had done sterÌing service (in
a former Ìife I was a wedding photographer) and I had a
very good lens collection to suit them.

The main reason I managed to extract such a long life
out of them was that every year, each of these went in for
service and a good cÌean-out. The last time I put them in,
I mentioned to the technicial that one in particular some-
times had unreliable flash firing.

The technician returned that camera in a plastic bag
in pieces, the bag labelled as being "BER" - beyond eco-
nomic repair. I was told that the flash sync contacts were
essentially missing in action and that it would cost much
more than the camera was worth to obtain the spare parts
and replace them. The other two cameras were cleaned
and repaired but I was told ihat they too were way beyond
reliable service life. Their contacts were stiÌl operational
- but only just.

Having now found that there has been over 300V across
those flash contacts ever since I started doing SucoN
Cure photography, I'm not surprised they were pitted and
burned. I'm actually surprised they weren't welded!

Incidentally, it was this that convinced us to make the
switch to digital at SLrcoN CHrp. That and the time it took to
scan 3Smm slides or negatives for use in the magazinel

Our trigger circuit
Fig.3 shows the Safe-T-Flash, a circuit

we developed to ensure that the strobe
sync voltage presented to the Nikon was
absolutely safe.

With a minor amendment, it can aLso

be used on cameras with a much lower
sync voltage (such as the 6V of Canons

That done, the first step is to secure
the four M4 nuts to the underside of
the PC board in the four eyelet mount-
ing positions using M4 screws. Preheat
each nut with a soldering iron and
solder it to the PC board, When cool,
the sc¡ews can be removed.

Construction can nowbe continued
by installing the two wire links and
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Fig.B: this is the
full-size front
panel artwork.

the resistors. Take care to place each
resistor in its correct position. A colour
code table is provided as a guide to
finding each value but use your digital
multimeter to check each resistor be-
fore inserting it into the PC board,

Next, install the PC stakes for the test
points TP GND and TP1-TP5. Install
the 2-way header for switch S1 and the

Ihermisl,or Chorge Absorp. flæt Boltery

l2V Botlrery Chorge Controller

DUMP { l^---¿-lokv

'*'I 3'*[,*

Fig.2: a somewhat-simplified diagram of an electronic
flash which shows where the sync or trigger voltage
comes from. The DC-DC inverter (or power supply in
the case of a mains-powered studio flashJ provides the
high voltage from which the sync voltage is derived.
When the flash is triggered, capacitor C1 discharges
through the trigger transformer, generating a high
voltage which in turn ionises the gas in the flashtube.
The dump capacitor then discharges through the tube,

L¡6r. 
'.o*o "t 

ta*r*

lmpedance Scale Voltage
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How DO you determine the
source voltage and impedance?
The sync source of the Balcar electronic flash described in this
article is the classic "black box". lt had an unknown (high) source
voltage and an unknown (high) source impedance. When you

have two unknown values, how do you proceed? The first step is

to draw the equivalent circuit, as shown below

lnside the "black box" is a voltage source V9, connected in series
with the output impedance Rs. This is connected to the "outside
world" to the load R¡, The next is to measure the voltage across
R¡. Then repeat lhat step for a different value of R¡. We now
resort to Kirchoff's Voltage Law which states that the sum of the
electrical ootential differences around a closed circuil must be
zero.

So we draw up an equation based on that law (also known as

Kirchoff's loop or mesh rule):

Vo=loRo+Vt

Since the same current (16) flows around the whole loop, we can
calculate:

lo = Vt/Rt

and we substitute that into equation (1 ) to get:

Vs = (VL/RL)Rg + V¿ (3)

We then take the voltage measurements forlOMO (224V) and

sMO loads (171V) and substitute them into equation (3) to get
two new equations:

Vo = e24v/l1Ma)Rs + 224 (4)
Vs= (171V/5MqRs+ 171 (5)

We then calculate the value for ls in each of the equations and
substitute its value into (4) and (5). This gives:

(1)

(2)

' Vs = (2.24 x tù,)Rs + 224
Vs=(3.42x10'5)R6+171

To solve these simultaneous equations to find a value for Rg,

subtract equation (6) from (7) to get:

(6)
(7)

Therefore:

0=t.18xtù5R0-53 (8)

Ro = 53/1.1 8 x 1ù5 = 4.49Ma

We can then substitute this value for Rs into equations (6) or (7)
to calculate the value of Vs and the result is 324V.
This is the true value forthe open circuit voltage ofthe sync
circuit; something that could not obtained by any direct
measurement.

Fig,l: here's the actual firing of the Balcar strobe flash,
with only the high impedance [50MO) probe of our LeCroy
DSO connected. The ripple on the trace is actually 50Hz
hum. Note the maximum voltage reading of 317V.

recorded as being done with a DMM, usually of unknown
pedigree. By the web posters' own admission, at least a few
of them were done with an analog multimeter,

To prove the point, we measured the Balcar sync voltage
with two different analog multimeters.

One, a typical model with 2 0,000Q/V impedance, gave us
areading o121,oY on its 500Vrange and 160V on its 250V
range. The second, nominally 20,00OC¿/V but dropping to
10,000O/V on its highest [300VJ scale, gave us readings
ofjust 70V on the 300V scale and 54V on its 100V scale,
Table 1 shows the actual voltage readings with various
analog meters,

These results are further confirmation of the high charg-
ing impedance of the Balcar sync circuit ald of course, a¡e
utterly misleading as an indication of the true voltage,

But based on their meter readings alone, most internet
posters would say (and do say!) it would safe to use the
Balcar flash with a Nikon. However, we know the true
voltage is over 320V and most definitely not safe.

The conclusion? You simply calnot use a multimeter
- analog or digital - to accurately measure voltage in such
a high impedance circuit. They load the circuit too much
to produce an accurate reading,

[Old timers may remember the same problem when
trying to measure screen voltages in valve circuits. It was
even worse back then when the average meter was just
1000Ç) or 2000O/V!)

Beware of JISP
By the way, if you spend much time trawling through

websites, as we did, you'll find there is a LOT of serious
misinformation on the internet - IISP ("lumbled Interpreta-
tion of Scientific Phenomena") as a Su,IcoN Crup sub-editor
used to call it.

Like this gem: "beware of flash units with trigger (syncJ
voltages of 300V because these can kill you!" Or "there is
no way that (brand X flashgun) trigger voltage can exceed
6V because it is powered by four "AA" batteries and 4 x
1.5 = 6V." Hmmmml

One chap even put into print "I am a graduate electronics
engineer from such-ald-such university, so I am competent

leads soldered to the PC board. Cut off
the excess wire, then secure the T1 as-
sembly using two cable ties which pass
through the PC board as shown.

Work can now be done on the metal
box. F'irst, position the PC board in
the box with the edge closest to the
LEDs sitting 3mm away from the edge
of the box, Mark out the four corner
mounting hole positions, then drill
(and deburr) these holes to 3mm and
mount the four gmm staldoffs.

Nowmountthe PC board in position
and secure it using M3 x 6mm screws,
Mark out the mounting holes for Q1
and REG1 a¡rd mark out the LED ald
51 positions. Also mark out the two
holes for the cable glands. That done,
remove the PC board and drill out the
holes. Be sure to deburr the two holes
for Q1 and REG1,

The PC board can now be mounted
inside the box. Isolate the tabs of Q1
and REG1 from the case, using insu-
lating washers and mounting bushes

- see Fig.S, Now check that the tabs
for REG1 and Qr are insulated from
the metal box by measuring the resist-
ance with a multimeter. The reading
should be high; above 1MC). The box
is totally isolated from the electrical
connections so that accidental contact
of the box to a battery terminal will
not cause a short circuit.

Install the two cable glands and pass
the figure-B cable through them, ready
to attach the crimp eyelets. We used
the striped wire as the negative and the
plain red wire as the positive, Connect
the crimp eyelets using a crimping
tool and secure them to the PC board
using the M4 screws and star washers,
Make sure the eyelets are not shorting
to adjacent parts especially the fuse-
holder. The battery leads will need the
large insulated clips connected to the
end - use red for positive and black
for negative.

The Charge Controller leads can
simply be bared at their ends and con-
nected to the charger clips or they can
be permanently wired to the charger.

Switch 51 can now be wired to the
PC stakes on the PC board a¡rd covered
with heatshrink tubing. Finally, fit the
stick-on rubber feet to the underside
of the box.

Testing
Install links LK1, LK3 & either LKS

(SLA) or LK6 (lead-acidl. Do not place
a link onto the 2-way header adjacent
to 52, as this is for an optional front
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Under-voltage burst charge: 10.5V (inoperative if the selected cut-off voltage
is below 12V).

Under-voltage burst rate: approx.200ms burst every 2s with charge rate set to
'1 00%. Burst width is reduced with a lower charge rate. Charge, absorb and float
LEDs all flash. Battery LED flashes with no battery and charger connected. The
LED lights continuously when battery connected.

Undertemperature:0"C; no charge.Thermistor LED flashes on and off at 1s
rate.

Temperature measurement resolution: 0-60"C in 1"C steps.

Thermistor out: Thermistor LED fully lit; no charge.

Compensation: 0'C to 60'C
Adjustable compensation: 0-50mV/"C in 256 steps (separate SLA and lead-
acid battery adjustments)

Adjustable cut-off and float voltage: 0-16V in 48.8mV steps. Separate SLA
and lead-acid battery adjustments

Fixed value: SLA cut-off 14.1V float 13.5V and -25mVl"C compensation with
respect to 20'C. Lead-acid 14.4V 13.8V and -20mV

Charge rate: adjustable from 100% to O"/" in 1"/" steps. Pulses are adjusted in
approximately 20ms steps.

PWM drive signal: 500kHz.

Mosfet gate rise-time for an on pulse: 56ps (10-90%) for a 16V gate voltage

Mosfet gate fall time for an off pulse: 69ps

LEDs
Bulk Charge: Charge LED flashes at a duty that equals the % charge rate.

Absorption: Absorption LED lit (optional charge LED shows whenever charge
is on to maintain battery voltage).

Float: Float LED lit (optional Charge LED indication).

Gharging
Charge: charges at the charge rale (/.) until the cut-off voltage is reached.

Absorption: adjust current pulse duty cycle to maintain cut-off voltage.

Float: adjusts current pulse duty to maintain float voltage.

Float and absorption current control
Charge duty cycle is reduced at a fast (15% every 2s) if the battery voltage is
above the required value by more than 0.25V and reduced by 1'/" every 2s if the
battery voltage is above the required value by up to 0.25V. Conversely, charge
duty cycle is increased at a fast (3"/o per 2s) if the battery voltage is less than
0.25V below the required value and increased at a slow rale (1% per 2s) if the
battery voltage is no more than 0.25V below the required voltage

palel-mounting switch for 52.
Now connect a multimeter set to

read SV DC between TP GND and TP5.
Connect a supply to the charger input
and adjust VR5 for a 5.0V reading on
the multimeter. Check that the voltage
between the pin 5 and pin 14 pin on
IC1's socket is also 5V. If so, switch
off power ald insert IC1, taking care
to orient it correctly.

Charging
For most large batteries J¡ou would

set the charge rate to 1OO%.In this
case, simply set VR1 fuIIy clockwise,

You ca¡r use the 100% setting for all
batteries that can accept the charge
rate flom your charger, Most batteries
can accept up to 30% of the quoted
Ah capacity as a cutrent, So a 1004h
battery can accept 30,{,

If your charger supplies less than
304, then the 100% setting can be
used. If your battery is rated in RC
(reserve capacity) you wiÌI need to
convert tb Ah.

Reserve capacity is a speciflcation
in minutes and specifies how many
minutes a fuIly-charged battery can
deliver 25,A. before the voltage drops
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Fig.9: this scope shot duplicates the waveforms shown in
Fig.2(a). The white trace is the charger input while the
red trace shows the 100H2 current pulses into the battery.

to 10.5V. A battery with an RC of sO

will supply 25,t for 90 minutes. The
amp-hour specification (Ah) refers to
the current that can be supplied (usu-
ally over a 20 hourperiod). So a 1004h
battery can supply 5A for 20 hours.

To convert from RC to Ah, multiply
the RC value by 0.42 (derived by mul-
tiplying by 25,t to get the capacity in
Amp minutes and dividing by 60 to
convert from minutes to hours).

Inpractice, because the RC capacity
specification uses 25,A., the conversion
from RC to Ah often gives a lower
Ah value than the battery's actual
Ah capacity, This is because the Ah
capacity usually requires much less

Fig.10: this shot shows the Charge Controller operation.
The red trace is the 100H2 input from the charger while
the yellow trace shows the current into the battery.

By Ross Tester

Hang about, nothing had changed, so what was happen-
ing? Surely not even a large mains variation could make
that much difference? Something had changed and I took
a few minutes to realise that I had used a different DMM.
The first one was a 10MQ Tektronix TX3 DMM while the
second was a much cheaper model which, as it turned out,
had an impedance of only 3MQ.

Could a digital multimeter be loading the camera's sync
circuit by so much? Well, yes it could, since the sync cir-
cuit is essentially a capacitor discha¡ge circuit to fire the
Xenon flash tube. When the camera's flash contacts close,
they discharge the capacitor to fire the flash tube.

In essence then, the sync circuit is just a capacitor which
is charged from a high voltage source, So to find out the
open-circuit voltage from the sync circuit and the charging
impedance, we decided to make a few more voltage tests
with loads of 10MQ [ie, with the Tektronix DMM] and 5MO
(Tektronix DMM in parallel with a 10MO resistor). This
gave results o1224Y and tztV respectively.

We then set up a pair of simultaneous equations (see

panel). When the equations were solved, the results were
that the open-circuit voltage was about 324V and the im-
pedance around 4.5MQ!

Well, 324V was quite alarming and could certainly do
damage to any camera. To confirm this high voltage calcu-
lation, we decided to make a further voltage measurement
using a 50MC¿ high-voltage probe with our LeCroy oscil-
loscope. The scope revealed that the voltage was around
3L0V, In fact, we had quite a few problems trying to make
sensible measurements with the oscilloscope and its 5 0Mç¿
probe because the Balcar's trigger circuit was floating with
respect to mains earth and any connections to the scope
tended to upset its operation.

However, we were able to confirm that the open-circuit
trigger voltage from the Balcar flash was well in excess of
300v,

The answers are on the 'net . . . NOT!
As part of the research for this feature, we spent many

hours on the internet looking for the experience of others.
Several websites (including www.botzilla.com/photo/
strobevolts.html,
msg?msg id=O0KBWT and
articles/flashvoltage.html ) had pages and pages of strobe
sync voltage readings. These were taken by photographers
all around the world on a huge variety of strobes and off-
camera flashguns (many of which we've never heard ofl.

After our investigations, we would bet London to a brick
that all of the.sync voltage readings are wrong. Most were

current from the battery over a longer
period.

For batteries that require a lower
current than that supplied by the
charger, the charge rate cal be reduced
from 100%. So for a charger that is
rated at 4A and a battery that can only
accept a 2A charge current, set the
charge rate to 50%,

The charge rate is set using VR1,
where the voltage at TP1 represents the
percentage. Voltages of 1V or more give
100% while values below 1V provide
lower percentage charge rates. For
example, a 0.5V reading gives a 50%
charge rate duty cycle.

Note that when charging a battery

that has less than 10,5V across its
terminals, the charging will be in a

specific burst mode with the burst at
200ms every two seconds when the
charge rate is set to 100%. At lower
charge rates, the burst length wiII be
reduced accordingly. During under
voltage burst, the Charge, Absorption
and Float LEDs flash,

As mentioned, the charge LED can
be set to flash when charge is applied
during the absorption and fl oat phases.
This is the initial setting.

Ifyou do notrequire the charge LED
to show during these phases, you can
disable this, Switching off power and
pressing S2 while the power is re-ap-
plied will disable this feature, The
change is acknowledged by a mini-
mum of two fast (2/second) flashes of
the Charge LED, The acknowledge-
ment flashing continues until the
switch is released.

You can re-enable the feature by
pressing 52 at power up again.

Setting the parameters
Most battery manufacturers will

specify the required cut-off (also called
the cyclic voltage), the float (also called
the trickle voltage) and the tempera-
ture compensation for each battery.
Note that the cut-off and float voltages
must be the values for 20'C.

The temperature compensation
required by manufacturers is usually
shown as a graph of voltage versus
temperature. You need to convert this
to mV/'C. To do this, take the differ-
ence between the voltages at two dif-
ferent temperatures and divide by the
temperature difference.

It's an oldie but a goodie - our Balcar 41200 Studio Flash
power pack which mates with the flash head and softbox
diffirser at top left, The SAFE-T-FLASH trigger we made is
in the black 6,5mm plug (highlighted) - it reduces the sync
trigger from 300V to around 7.5V (and could go even lower).

Â:l¡l l{ax ¡nun 14. 3V
B:ID ÍEÀN 13.2U
c:lD l{¡n¡nun 12. sv
D:CID

rolcê, .\È/. drs

You will need to fit a couple of heavy-duty clips to make the connections to the
battery. And yes, you can use it to charge your car's battery,
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1 PC board, code 14104081,
1O2x72mm

1 diecast box, 1 18 x 93 x 35mm
1 SPDT toggle switch (S1)
1 SPST micro tactile switch with

0.7mm actuator (S2)
2 cable glands for 4-8mm

diameter cable
2 TO-220 silicone insulating

washers and mounting bushes
4 small adhesive rubber feet
2 PO-mount 3AG fùse clips
1 104 3AG fuse (F1)
1 ferrite ring core 18 x 10 x

6mm (Jaycar LO-1230 or
equivalent) (T1)

1 NTC thermistor (10kfi at 25"C)
(rH1)

1 DlP18 lC socket
4 9mm long M3 tapped spacers
8 M3 x 6mm screws
2 M3 x 1Omm screws
2 M3 nuts
4 M3 x 10 screws
4 M4 nuts
4 M4 star washers
4 insulated crimp eyelets
2 100mm cable ties

1 1m length of 154 figure-8
automotive cable

1 100mm length of medium-duty
red hook-up wire

1 100mm length of medium-duty
black hook-up wire

3 3-way headers with 2.54mm
spacing

1 2-way header with 2.54mm
spacings

3 jumper plugs
I PC stakes
2 insulated battery clips (red and

black)
1 600mm length of 0.5mm

enamelled copper wire
1 50mm length of 0.7mm tinned

copper wire

Semiconductols
1 PlCl 6F88-l/P microcontroller

programmed with 1 41 04084
(rc1)

1 lRF1405 N-channel Mosfet (Q1)
1 8C337 NPN transistor (Q2)
2 8C327 PNP transistors

(o3,o4)
1 24V 1W zener diode (ZD1)

1 18V 1W zener diode (ZD2)
1 1 N4004 1A diode (D1)
5 1N4148 diodes (D2-D6)
1 LM317T adjustable regulator

(REG1)
2 orange 3mm LEDs (LEDs1&3)
1 red 3mm LED (LED2)
2 green 3mm LEDs (LEDs4&S)

Capacitors
1 470¡t"F 25V PC electrolytic
2 100¡rF 16V PC electrolytic
1 1OpF 25V PC electrolytic
3 100nF MKT polyester
1 3.3nF ceramic
1 120pF ceramic

Fig.11r check your etched PC board for defects before installing any
parts by comparing it with this full-size artwork.

to

Many of today's digital S¿R cameras risk serious damage if used
with un externol electronic flash, whether thqt is a portable type or
a large studio "strobe", We found this wus the case here at SILICON
CHIP so we have produced a flash trigger to ensure the camera's
safety, You can do likewise - but beware ol the IISP!

T t /e use a relatively ancient but perfectly serviceable

v v ;f, "",::#fi: " "* '""Jffi 
Tï;il'"ÈË, ftïåi

SLR). The Nikon replaced my three much-loved but 40-
year-old Minolta (film) SLRs.

When we changed to the Nikon, there was a minor prob-
lem: no sync connector (commonly known as a PC con-
nector but it has nothing to do with personal computers).
There was a hot shoe connector though and we obtained a
hot shoe-to-PC-socket adaptor to solve that problem,

The second thing we checked was the instruction malual
for any warnings about using studio strobes. There were
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two: (a) the maximum strobe firing voltage that could be
applied to the camera was 250V DC and (b) the polarity of
the sync lead had to be tip positive.

Hmm! Both of these could be problems. The second cer-
tainly was because the phone-type plug which connected
to the Balcar flash was tip negative. At least that problem
was easiÌy solved,

Then we wanted to know the voltage at the sync termi-
nals. That's easy, right? We connected a digital multimeter
to the sync terminals and it gave a reading of 224Y. BtÍ a

day or so later, when I repeated the test (to be sure, to be
sure, etc) it was down to 103V.

For example, a battery graph may
show the cut-off or cyclic voltage at
OoC to be 14.9V. At 40"C it may be 2Y.
So (t+.2 - L4.9)/40 is -17.bmV/"C.

Where the float temperature com-
pensation is differentto the cyclic tem-
perature compensation, a compromise
between the two values wiII have to
be made. Note that the graph can be
interpreted over a smaller temperature
range that is consistent with the tem-
peratures under which you expect to
be using the charger.

To setthe adjustable parameters, ap-
ply power to the Charge Controller via
a battery or charger and select the bat-
tery type with LKS or LK6. That done,
connect amultimeterbetween TP GND
a¡rd TP2 and adjust the required cut-off
voltage using VR2.

Each volt represents a 10V cut-off
so 1V at TP2 sets a 10V cut-off ,1,44V
sets a 14.4V cut-off, etc. Now connect
the multimeter to TP3 and adjust VR3
for the required float voltage. Each volt
at TP3 represents 10V float.

For the temperature compensa-
tion, monitor TP4 and adjust VR4
for the required compensation. Here,

siliconchip.com.au

5V represents -50mV/'C and 2V rep-
resents -2OmV/"C, Press 52 to store
the values. The Thermistor, Charge
and Float LEDs will all flash twice to
acknowledge the setting and that the
cut-off, float and compensation values
have been stored.

You can store the parameters for the
second battery type by changing the
settings for LK5 and LK6 and read-
justing the trimpots, Store the values
using switch 52. Note thai adjusting
the trimpots without pressing the store
switch will not store new values. SC
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fnteresting circuit ideas which we have checked but not builú and tested. Contributions from
readers are welcome and will be paid for at standard rates.

Timer has zero current
after shutdown

This timer gives a short beep at
the end of a set interval a¡rd then
shuts down completely, with zero
standby current,

The circuit uses two 555 timers
connected in monostable mode. IC1
determines the delay, which is about
15 seconds with the components
connected to pins 6 & 7, It triggers
the second timer, IC2, which deter-
mines thebeep duration of about 0.5
seconds. Both timers operate from
a +9V rail and an intermediate rail
which is connected to the 0Vrail via
relay RLY1 and SCR1,

RtYl: 5Vl500o DIL REED TYPE ÍJAYCAR SY4030l

It works as follows: to start the
timer, pushbutton 3L is pressed
to trigger the SCR into conduction
and current flows via LED1 and
the relay's 5000 coil from pin 3 of
IC1 which is already high, being
connected to the +9V rail, IC1 then
self-triggers and keeps pin 3 high
after switch 31 is released.

At the end of the 15s interval, pin
3 of IC1 goes low arrd triggers IC2,
IC2's pin 3 immediately goes high
so that cunent continues to flow
through the relay coil via LED2.

At the end of the beep time, pin
3 of IC2 goes low and the current
through the relay coil ceases and
the SCRturns off. No further current

can flow until switch 5L is pressed
again.

tEDl & LED2 provide indication
that the circuit is working, as weII
as providing isoiation between the
outputs of the two timer ICs.

To vary the time setting of either
timer, use the formula T = 1.1RC
where T is time in seconds, R is
resistance in megohms and C is ca-
pacitance in microfarads. Remember
though, that while resistor values
are typically 1% tolerance or bet-
ter, electrolytic capacitors have a
wide tolera¡.ce and you may need a
trimpot to set an exact time.

A. f. Lowe,
Bardon, Qld, ($40)

controlled via a Triac (TC22503) and
an optocoupler (OK22505), so that
the set can be degaussed via the mi-
croprocessor every time you switch
on from Standby, However, the Triac
becomes faulty, leading to intermittent
purity patches.

The easiest answer is to remove the
Triac and fit link 8R22503 falready
drilled), so that degaussing only takes
place on switch on with the main
power switch.

Having frxed this problem, I also
noticed east-west pincushion distor-
tion in the picture. Unfortunately,
though, the correction oircuit is in the
least accessible part of this chassis,

with tall metal heatsinks
surrounding it.

The first thing I did was
remove the chassis far
enough to gain Iimited ac-
cess to the PC board. I then
resoldered as much as pos-
sible around the whole area
of the correction circuit.

When that didn't fix it, I
began checking east-west
modulation diodes D5357 1

and D53572 and the ad-
jacent coils and resistors.
It was while I was doing
this that I found R55514
Ø.7A) to be open circuit. I
replaced this and noticed
it fed IC55510 (TDA81,45),
the B-pin east-west correc-
tion power IC, which I also
replaced.

I thought that this would
crack the problem but although replac-
ing these parts improved the distor-
tion, it still didn't fix it. There was
nothing for it now but to check the
tuning capacitors.

This is a mammoth task and takes
lots of time. You not only have to re-
move each capacitor and measure it
but also then refit it down in the works.
Eventually, after a lot of work, I found
two red block MK capacitors (C53506
& C53507) whichwere marked 0.2SpF
400V. These looked as though they
had been slightly cooked and were
somewhat distorted. In addition, their
capacitance had nearly vanished.

It's typical of Grundig to choose a

value such as 0.25pF which as almost
everyone knows, is not readily avail-
able. I wasn't about to order one from
Grundig and wait for it to artive, so
I settled lor o.22¡tF for each capaci-
tor, Installing these again improved
the distortion but it still wasn't the
complete cure.

Eventually, I found that D55512, a
ZPD33 zener diode on the output (pin
5) of IC55510, was the remaining cul-
prit. I had in fact previously checked
this diode in-circuit with an ohmmeter
but it was only when I checked it out
of circuit that it showed up as being
slightly leaky. A new one fixed the
problem.

So that was how most of one day
was ruined by tedious work until the
problems were all tracked down, Un-
fortunately, I couldn't see my friend
being inclined to pay for all this work
for such a small improvement, so I gave
him a discount. sc
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Regenerative shortwave radio receiver
has audio limiter

This receiver combines simplicity
with good performance ard cart be
configured to cover any or all seg-
ments of the MW and SW bands,
with AM, SSB/CW and FM modes,
Selectivity is very sharp, sensitivity
is high and short-term stability is
very good.

The RF signal is fed through an in-
put attenuator consisting of D1 & D2
and several 1kQ resistors, Forward
bias for the diodes is obtained from
the voltage across LEDL.

VR1 provides an adjustable coun-
tervailing voltage which varies the
dynamic resistance of the two diodes
and therefore provides smootì con-
trol of the RF signal, preventing over-
load from strong local stations and
also acting as a volume control,

The signal from the attenuator is
fed to the emitter of PNP tra¡sistor
Q1, a grounded base buffer providing
little gain but isolating any loading
effects from the antenna and input
stage. The signal from Q1's collector

is fed via the tuning stage involving
coils L1, L2 andthe associatedtuning
gang VCla & VC1b.

FET Q2 operates as a¡ infinite im-
pedance detector, with the detected
audio appearing across the source
load resistors. A small amount of
residual RF appearing at the source
of this FET is returned to tuning coil
L2 via diode D3 and the 10nF cap-
acitor. Potentiometer VR2 is the re-
generation control and it varies the
dynamic resistance of D3.

The resultant positive feedback
effectively cancels all losses in coil
L1, greatly increasing its "Q", so that

IMPURÉ GRUNÞIG

40 StttcoN Cøtp siliconchip.com.au siliconchip.com.au APRIL 2OOB 57



Senrfleemnamos [,oS - wffiM

fHtS tS A MANIú\^OTH ÍASK
&TAKÉS LOÍS OF TIME

wouldn't work and neither did half
the front control buttols.

I quickly put two and two together
and asked him how he had cleaned
the mirror. As I suspected, he had
disassembled the rest of the cabinet
- all by himself,

Although recognising his initiative,
I knew lrom experience that you really
need two people to handle the heavy
cabinet. The front control panel is
attached to the front escutcheon and
the lead to it needs to have its harness
properly released,

I could have bet money on the spot
that he had cracked the control PC
board (N) due to the strain from the
trapped lead. Sure enough, when I re-
moved it, I found three hairline cracks.
I jumpered these, re-assembled the
set and checked the error codes and
adjustments before leaving.

You have got to keep your wits about
you when dealing with these monsters

- and their owners.

Philips plasma TV
I was pleasantly surprised when a

gorgeous chick phoned me about her
2oo3 model Philips 42FD9953/69S
plasma TV. This set uses an FM242
chassis and apparently, it had died
during a storm.

The display in this plasma is a Sam-
sung unit and consequently ituses lots
of Samsung boards as well, including
the power supply - for which no cir-
cuit was available.

In this set, the lront red LED was
continuously flashing and on the pow-
er supply board, the green LEDB002
and LEDB003 would both come on.
However, both LEDB001 (Power DrvJ
and LEDB004 (ProtectionJ remained
off.

With these two symptoms, the trou-
bleshooting flowchart says "change tlre
board". So $900 went down the drain
- what a waste ! Still, it was well worth
fixing and a plasma set can double as a
heater in winter (well, almost),

Impure Grundig
A friend brought in his Grundig

Elegance B2 Flat MFWB2-31110 MV/
Dolby using a CUC1S35 chassis. He
was mostly complaining about the
purity patches of incorrect colour on
the picture.

I have written about this symptom
before on this TV as it is not the
usual PTC (R22501) type problem.
The automatic degaussing circuit is

the gain and selectivity ofthis stage is
increased accordingly.

IC1 operates as an inverting amplifier
and provides most of the audio gain, D4
&D5 in the negative feedback network
provide audio limiting to prevent loud
signals deafening the operator.

Transistors Q3-Q5 function as a
simple "totem pole" amplifier to drive
headphones ora speaker. (Editor's note:
the 680kÇl bias resistor for Q3 may
need adjustment to obtain half supply
[ie, 6Vl at the junction of the emitters
of Qa & Q5).

It is recommended that t}re circuit be
built on a PC board. This will guarantee
component rigidity, greatly enhancing
stability ald performance.

The prototype used a S-pin DIN
socket to facilitate coil changing. VC1
is an AM/FM polycon tuning capacitor
from a defunct radio-cassette player
which also furnished the tuning pul-
leys and shaft,

It is recommended to use the larg-
est tuning reduction possible, to ease
tuning, especially when attempting to
cover a large shortwave segment with
one coil. The smaller FM capacitor
section is available at the coil socket,
as well as the 150pF MW sectioq use
the latter for greater coverage.

A few metres of wire will suffi.ce
as the antenna, as the receiver is very
sensitive. In use, rotate RF gain control
VR1 fully clockwise and rotate regen-
eration control VR2 clockwise until
background or atmospheric noise is
heard. By rotating the tuning control,
stations will be heard, possibly as
heterodlmes at this stage. Reduce the
regeneration to the point where the sta-
tion becomes audible a¡d reduce the
RF gain for a suitable listening level.

The plug-in coils are wound on a
pen case which, after the internals
have been removed, is then glued to a
5-pin DIN plug. A fuIl set of coils can be
wound to cover all of the HF ranges and
a link to the 150pF gang will extend
coverage at the lower frequencies, The
prototype was capable of resolving SSB
on BB67kHz, the aircraft net, for peri-
ods of more than 30 minutes without
retuning, once stabilised. This level of
performance requires good construc-
tion practice, with rigid mounting of
the PC board into a metal cabinet.

D. S. Edwards,
Taylorville, NZ. ($70)
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the lenses and the mirror (and how to
be very carefuI not to scratch itJ and
also mentioned the CRT lens coolant
(ethylene glycoll, He was an attentive
listener and asked many questions on
how to do this and why it need to be
changed.

I told him that algae grows in the
coolant on the green and blue guns
but rarely on the red and that if there
is insufficient coolart, the phosphor
can wear out.

I also told him that the job was quite
labour intensive and required a lot of
care, otherwise the coolant could spill
onto the circuits below and destroy
them,

Anyway, I completed the job and
left, satisfied that all was well. But it
wasn't- one week later he phoned me
to say that the set was dead again,

WeIl, these things happen I guess
but why do they always seem to hap-
pen to me? Anyway, I arranged to
go back as soon as possible and take
another look.

When I got there, I switched the set
on and sure enough, the set was dead.
But that wasn't all - smoke was com-
ing out of the lefthand side where the
sound IC is,

I removed the SSP/SSM and ex-
amined the audio output IC. It was a
blackened charred meõs but there was

56 Smcox Cøtp

something else there too. It looked like
an emulsion of water but when I got
closer to it, I saw that it was ethylene
glycol,

Someone's been fiddling
Now the truth came out. He had

tried to remove the lens from one of
the cathode ray tubes and coolant
had leaked out. No wonder the set
was dead.

I took the board back to the work-
shop and cleaned it up before install-
ing a new audio IC. I then went back
and reinstalled it but when I tried to
turn it on, the set wouldn't start. But at
least there was no smoke this time.

Fortunately, I had another identi-
cal set which had just arrived in the
workshop, so I decided that the best
course of action would be to take the
entire chassis with me.

Once there, I swapped the boards
one by one, carefully examining each
for more fluid as it was removed. I
did find quite a few more spots but it
wasn't until I re-seated the SSB board
back into its B0-pin slot on the SSPi
SSM that I finally got the set goiirg,

I went back to the client and reas-
sembled his set. I found yet more fluid
on the focus assembly but when that
was cleaned up, the set burst into
Iife. However, tlre remote control still
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Z-way active crossover uses
transconductance amplifiers

This 2-way active crossover can
have its frequency adjustedby a sin-
gle potentiometer over a ralge from
7lHzto SkHz and the frequency can
be read by a digital multimeter set
on a DC range. One channel (left) of
a stereo circuit is depicted.

The circuit has four sections: a
high-pass filter, a¡r all-pass fiIter, a
differential amplifier and an expon-
ential current source. The high-pass
filter uses two cascaded LM13600
operational transconductance am-
plifiers (OTA) connected as identical
first-order high-pass ûlters (ICra,
IClb). The high-pass output (for tre-
ble frequencies) is taken from lClb's
pin 9, the emitter of the internal
Darlington transistor.

The all-pass filter is based around
IC2a (another OTA package) and op

amp IC3a (IC2b is used in the right
channel). IC3a's output is fed to op
amp IC3b which is connected as a
differential amplifier to take the dif-
ference between the high-pass and
all-pass filters to obtain the second-
order low-pass.output, ie, for bass
frequencies.

To set the crossover frequency, op
amp IC4 and transistors Q1 & Q2 are
configured as an exponentiaÌ current
source to OTA stage IC1a. It works
on the principle that the output cur-
rent from Q2 doubles for every +lV
increase at its input (VRl).

Calibration is as follows: set trim-
pot VR1 to provide 0V on the base
of Q2 and record the crossover fre-
quency for this setting (you will need
a frequency meter or oscilloscope to
do this). Then connect aDMM across

VR3 (5kO) and the associated 20kÇ)
resistor on the collector of Q2 (as

shown on the circuit). Adjust VR3
so that the DMM reads the crossover
frequency recorded earlier; eg, if
the recorded crossover frequency
was 24OHz, the DMM should read
240mV DC.

After calibration, you simply
adjust VR1 to set tlre crossover fre-
quency as indicated on the DMM.
Accuracy depends on calibration
and is typically <2%,

Note that once the crossover fre-
quency has been set, the DMM must
be disconnected from the circuit,
otherwise it cal cause odd modula-
tion effects at low frequencies.

Editor's note: The LM13600 is
now an obsolete component but it
can be obtained from www.futurlec.
com.

Malcolm Sharp,
Berala, NSW.

flat-wire wafer thin membrane types
which, after maly insertions, deveÌops
a kink near the ends and eventually
breaks. So I thought that as I was or-
dering the modules, I would just hang
the expense and also replace these
membrane connectors.

Eventually, the replacement SSBs
arrived along with some new leads.
These looked different from the origi-
nals in that they had a metal screen all
down one side and were also slightly
longer, Otherwise, they looked perfect
and were of better quality.

This would all be a snack I thoughi.
I was about to fix two rear projection
TVs in one afternoon, so off I went to
the first customer's house.

. I plugged the new SSB into the first
set and was delighted to get sound
again but now there was no picture.
I could get OSD and Teletext etc but
no picture and no error codes showed
anything to be faulty.

Perhaps one of the new boards was
faulty so I fitted the second with the
same result as before.

This, as Bugs Bunny would say,
was a revolting deveÌopment. I was
by now thoroughly annoyed - this
was definitely not on the agenda for
the afternoon.

The only other thing that had
changed since I last looked at this set
was that I had replaced the flat cable
with a new one, That couldn't pos-
sibly be faulty too - could it? I tried
the other one but this gave the same
symptom.

In tle end, I replaced the old man-
gled one (with difficulty) and the
picture reappeared. I checked all the

VERY ?LÉASANÍLY SUR€R\Sø? WHáN
A GORGEOUS CH|CK PI.{ONÉP I'AÉ "".

adjustments and Ieft with the sound
still working.

So what was wrong with the new
leads? I examined one of them closely.
It was a 10-way flat lead witl screening
down one side. And that was when I
noticed a couple of indentations on
the screened side near one end. What
the heck were they for?

Well, to cut a long story short, I
found with my ohmmeter that this
was how the screen made contact
with some of the other connectors
on the other side, thus shorting the
video signals to ground, So the cables
weren't the correct ones and had to be
sent back lor a credit,

I made a few further enquiries but
no-one knew the part number for the
correct cables.

Well, so far, so good. Thai left only
one more to go - the set that was in-
termittently dead.

Now the guy that owned this was
extremely interested in everything
that was going on and seemed to be a
very competent and intelligentbloke, I
was still feeling pretty good about the
previous job, so I replied to his rather
searching questions in some detaiÌ
while working on his set.

Most of his questions were aboutthe
picture quality, which on these sets,
if they have been used a lot, starts to
become rather poor, What happens in
that the picture becomes streaky, with
poor focus and poor greyscale. And
his was pretty poor, probably because
someone in his home smoked a lot,

Anyway, I chatted on about cleaning

g

Magnetic proximity
switch

This circuit is a magnetic proxim-
ity sensor and can control a motor-
ised door using a small permanent
magnet,

When a magnet is detected by the

reed switch, it closes to puII pin 1

of NOR gate ICla high. This enables
the monostable based on gates ICla
& IC1b.

The resulting pulse at pin 4 of IClb
switches on transistor Q1 to trigger
a second monostable based on IC2,
a 555 timer, Its output goes high for

between 0.5 ard five seconds, as set
by trimpot VR1,

This second monostable controls
the "on" state of relay RLY1 which
is switchedby transistor Q2. LED1 is
lit when the relay is turned on.

T. K. Hareendran,
Kerala,India. (930)

TRUE AU DIOPH ILE SPEAKERS
Danish Engineered Speaker Drivers for

Astonishãng Sound Reproduction with
Clarity & ûutstand¡ng Performance

vifa innovation lives on

þ- scANSPEAK

Tymphany & DST br¡ng together Peerless & FìndSpecs,/derailsonline:

:::'ì;:3åT'.¿i:""iT;'j;.#:;:, ;::ffii:1 www.d-s-t.com.au
the past 80 years. V¡s¡t: www d-s-t com au
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always gave perfect pictures".
Many of the error codes are also du-

plicated in the "Blinking Standby Red
LED" so that you can deduce the error
code even if there is no picture. This
can be quite helpful on occasions.

It all makes servicing sound so sim-
ple - a bit like the "valve jockey" days
of black and white television.

WelI, unfortunately, this is where
this system falls down. The SSB that
generates these codes is often the
cause of them too and they can be
intermittent. As a result, it has got to
the stage that when in doubt, change
the SSB first. The current version is

OO"FAULTY AET?IALS
WON'f WASH"O"

54 sntco¡xt cntp

2AP1-2.56, part numbet 3139 1,27

20331 exchange.
However, before sending it off for

replacement, it's best to write down
[if possible) all the settings stored in
it for the TV including 40 Options, 6

Tuner, 16 White Tone, 19 Geometry,
7 Sound and 24 Smart Settings. This
can save a great deal of time later, If
you are subsequently lucky enough
to get an exchange that matches your
TV, then you have no worries as it will
have the same values or will be pretty
close to those already stored.

No sound
My first drama with one of these

sets was when I was called out
for a no-sound fauÌt (definite, not
intermittent). Of course, when I
got there and switched it on, the
sound was perfect so Murphy
was well and truly at work.
Now the problem with service

calls is that you are now commit-
ted - you have made the effort to get

there and so you want a result. In this
instance, I decided to do my next call
which was a few blocks away and
then come back, which I did. This
time there was no sound at all (per-
manently). I checked the error codes
several times but there were none.

PLASMA SÉfS CAN 9OUø'Ç I)?
As r.{tAfÉRs tN WtNfÉæ.,oo

Next, I checked that the fault was the
same for all TV and AV inputs which
it was. I then removed the lower back
and with difficulty confirmed that
there was +41V on pin 12 of connec-
Tor 1.O1.7 - the very furthest one away
from me (naturally)!

That done, I plugged a pair of
headphones into the side headphone
socket and was surprised when this
gave perfect sound, This told me the
problem had to be the audio output IC
(IC7402, TDA7265) which naturally I
didn't have with me and in fact, would
have to order in. In the meantime, to
keep the customer huppy, I pinched
one of the amplified loudspeakers from
their PC and plugged this into the TV's
headphone socket to give sound. This
worked well

The next week, I called back, re-
moved the SSP/SSM (whichever you
prefer) and fitted the new audio IC. I
also checked for any signs of stress in
the old IC a¡d its surrounding parts but
could find nothing, so there was noth-
ing to indicate why it had failed.

When I finished and switched it on,
fuII sound was restored to the main
loudspeakers. I checked for error
codes again and alÌ was sweet but not
for long. Would you believe it? - the
sound died again while I was writing
out the customer's receipt.

Back into the set I dived again, hav-
ing checked the error codes yet again.
WeÌÌ, obviously something was wrong
and my suspicions turned to thatblan-
kety-blanklittÌe SSB. The sound, after
all, is controÌled by ihe SSB so this had
to be a good place to start.

This time, I left a loan set with the
customer while I took the SSB away
to send off for an exchange. In the
mealtime, I had alother of these beasts
arrive in my workshop. This set was
identical to the first but its fault was
that it was intermittently dead.

Eventually, I managed to get it work-
ing long enough to get into the SAM
mode and apart from the usual 17,
23 & 33 codes, there were no errors
reported. However, as I hadn't sent
the first SSB off yet, I decïded to swap
modules and see if the faults changed
too. Eureka! - finally something was
working to plan.

Now that I had confirmation of both
the symptoms and their causes, I sent
both modules off for exchange. While
I was at it, I had noticed the 1O-lead
cable from the "Double Window"
board F to the SSB was one of those
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Battery Voltage vs T¡me for a 2kn (4.5m4 down to 3mA) Load
522 Alkal¡ne Battery

0 30 60 90 120 150

Hours

Battery Test LED
(Èsh sffi ûh a @b€ b te$) SERVICEM'SLOG

Are things getting too complicated?
IIDI

(HrGH
TNTENSn'4

Simple 9V
battery tester

Many musical instrument pream-
plifiers, DI boxes and effects units
are powered from a gV battery.
However, rarely do commercial units
include any way to test the battery
condition. And without knowing the
battery condition you may be caught
out with a flat battery in the middle
of a performance.

To prevent this from happening,
many musicians replace the battery
frequently, to ensure uninterrupted
use during performalces. This is
often an unnecessary and expensive
exercise.

By adding a low-cost tester, the
battery condition can be readily
checked so the musician can make
al informed decision whether to
replace the battery. With proper
use, the battery'tester will pay for
itself many times over by saving
the expense of unnecessary battery
replacement.

This 9V battery tester was added
to a "Fishman Transducers" Model
B Bass Preamplifler. It enabled bat-
tery checking by simply pressing a
button instead of having to remove
four screws ald the battery snap
before testing with a separate bat-
tery tester.

The circuit uses a 3mm high in-
tensity red LED that lights up with
a brightness reflecting the battery
condition. The 9V battery sup-
plies power when the test switch is

pressed and this current flows via
a 1kO limiting resistor, zener diode
ZDL arrd the red LED (LEDl). With
a 9V supply, LED1 will have about
1.6V across it and the zener will
have 5.1V for a tota-l of 6.7V. The
remaining 2.1V (SV - 6.7V) is across
the 1kO resistor so there is a 2,3m,A.
overall current, However, the current
through LED1 is lower than this at
1-.41rn1' due to the BBB¡rA that is
shunted through the 1.BkO resistor
in parallel with the LED.

At lower battery voltages, tlre volt-
age across ZDL and LED1 remain
about the same and consequently
the voltage across the 1kO resistor
reduces to lower the LED current and
cause it to dim, When the battery
voltage reaches about 6,5V the LED
does not light at all, At this voltage,
most 9V battery operated circuits
wiII be seriously dolrm in perform-
ance or not operating at all.

The 1.BkQ resistor across LED1 is
included to prevent the LED flom
dimly glowing due to leakage cur-
rent through ZD'l- wh:en the voltage
across the zener is less than 5.1V.

The LED was mounted into the
preamplifier case using a 3mm LED
bezel The switch is a momentary
pushbutton type such as the Al-
tronics 5-1405 or Jaycar SP-O71,2

but without the switch cap. The
switch was mounted on a right-
angle bracket so that the end of

switch actuator was just flush with
tlre case. This prevented the switch
from being accidentally pressed
and left on. The hole in the box was
made small enough so a probe (pen
tip) could only be used to press in
the switch,

The remaining components were
wired up between the switch and
LED leads, Note that the circuit ar-
rangement is very flexible and the
LED, ZD1. and the 1kQ resistor can
be connected in series in any order
but the polarity for ZDL and LED1
must be adhered to. Rearranging the
component order may make wiring
easier depending on the position-
ing and amount of space available
in the box.

The accompanying battery dis-
charge graph is shown for an
Eveready Energizer (szz type) oV
battery when powering the Fishman
preamp which provides a nominal
2kQ load. The graph was extrapo-
lated using information provided
by the manufacturer at http://data.
energizer. co mIPDF s / 5 22.p df

The indication provided by the
battery test LED (ie, depending on
the battery voltage) is also shown
on this graph. The very dim condi-
tion of the LED just shows the small
rectangular die lit up in the middle
of the LED,

John Clarke,
Snrcou Cnrp.

There are now five great reasons to
send in your circuit idea for publication
in Srucorrr CHrp. We pay for each item
published or better still, the best ¡tem in
"Circuit Notebook" each month will entitle
the author to choose one of four prizes:
(1) an LCR40 LCR meter, (2)a DCA55
Semiconductor Component Analyser, (3)
an ESR60 Equivalent Series Resistance
Analyser or (4) an SCR100 Thyristor &
Triac Analyser, with the compliments of

Peak Electronic Ltd. See their
website at www.peakelec.co.uk.

So now you have even more reasons
to send that brilliant circuit in. Send it to

Srlrcoru CHrp and you could be a winner.
You can either email your idea to sil-

chip@siliconchip.com.au or post it to PO
Box 139, Collaroy, NSW 2097.

4- t*lr tr'
liconchib.ðom.auI
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Do you ever get the feeling that things are
iust getting too complicated? That's certainly
the case with TV sets, particularly when it
comes to servicing.

Recently, I have had a deluge of
Philips 43PP9225 I 79 Rear Projection
TVs using the A10PTV2 chassis. I
don't know whether this is down to
their popularity and age fthey are now
around seven years oldl or whether
they are unreliable in a beachside en-
vironment [where I am located).

The most common fault by far is
due to the Small Signal Board (SSB)
or Panel (SSP).

Before I continue, I have to clear
up a confusing point here as Philips
havebeenusingboth "SSB" ald "SSP"

fIlI ?R.OBuÉM WITI{ SERVICÉ CALLS
IS ¿OMMIÍMÉNÍ-YOV,VI MAÞE TàI
Eç€ORÍ fO EtrT ÍI-IEß.É9 Y?U HAVIÍO

?t<opuct rxt o)fc ot,l\êoo 
"

loosely in their service manuals and
literature for years, as though the terms
were interchangeable. Unfortunately,
this is not really true because in this
rear projection model chassis they use
both terms to refer to quite different
assemblies.

In this case, the analog SSB is the
small Et-Ez module that plugs into
an BO-pin "RAM-type" socket (1026)
on the SSP (sometimes also called the
Small SignalModule or SSM). LSP still
remains as Large Signal Panel (tharrk
goodness) but what defines the differ-
ence between them? Presumably it's
their size but what then is the defini-
tion of a module?

Anyway, enough of that. Philips still
have their many "service modes" and
though "CommPair" or "Dealer Serv-
ice Tools" are unfortunately unavail-
able, at least we still have CSM, SAM,
SDM a¡rd test points (Customer Service
Mode; Service Alignment Mode and
Service Default Mode). So, provided
you have a discernible picture, you
can access the error codes (by entering
0-6-2-5-9-6-I on the remote).

Once the OSD (On Screen Display)
shows the error codes, you should re-
ally clear the buffer and turn the set
off with the remote. When you repeat
this procedure, the set will now show
only the current error codes ald not
the complete history,

Error codes 1.7, 23 & 33 can all be
ignored as they are considered "nor-
mal" ! Take my word on this one - a lot
of clients who are eagle-eyed curiously
watch this procedure and quiz me on
this and afterwards say they are not
satisfied as they don't want a set witl
any errors. These are the same guys
who buy a demonstrator set that they
saw working perfectly but then reject
it when they take it home because they
don't want a set that has "ghosting".
Explaining about faulty aerials won't
wash - after all, "my 3o-yeaÌ old TV

Items Govered This Month

. Philips 43PP9225179 Rear
Projection TV (A10PTV2
chassis)

. Philips 42FD9953/69S plasma
fV FM242 chassis)

o Grundig Elegance 82 Flat
MFW82-31110 MV/Dolby
(CUC1935 chassis)
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o Better, More Technical
O Prices ualid unt¡l Apr¡l 30fh 2008

SIA 0eep-Cycle Gel Batleties
They can be operated and charged ìn any
position, are leak proof and completely
sealed Gel batteries are ideal for solar
powe¡ camping, 4WD, auxilliary
applications and anywhere deep
discharge and recovery is required

Two rypes avaìlable:
sB-1 696
2V 2004h
. Weighs: 14.5k9
. Size: 170(W) x 1 10{D) x 362(H)mm

sB-1 698
12V 26Ah
. Weights: 8 5kg
. Size: 165(W) x172lDI x 110(H)mm
Not stocked Ln âll stores
Cal first or order via Techstore

Bullr Alkaline Batlery Packs
Never run out of batteries againl
SB-2320-4PackC
SB-2321 -4PackD
SB-2333- l2PackAA
SB-2334 - 12 Pack AAA

Ni-MH batteries in just 30
minutes! Mìcroprocessor
controlled with LED charge
indicators, fan assisted
cooling, and individual

1/2hr Batlery Gharger
Fast charge 4 x AA or AAA Ni-Cd or

Economy Head Iorch
Light, compact, very efficient on
batterìes and comes with a fully
adjustable head stiôp
. 12 LEDs .4lìghting modes
. Êequires 3 x AAA batteries
. ST-3287 1 7 LED head torch also avaiìable

Featuring 1 0 high brightness LEDs and internal
rechargeable batteries that are charged by
the solar panel on the handle
. Torch 21Omm long

$24.e5
X-GloÌY CrBe" IEll lolch . 

.l30 
tumens

Featuring a nifty tactile switch that allows a light
touch to temporarily illumìnate or a heavier press to
completely switch on, the Cree€ X-LAMP LED ìs

not only powerful but very efficient
. Water resistant . Mulit- facet reflector
. Burn tìme up to 25 hours . Batterìes included
.211(L) x Z7ldia)mm
4 models available - see
websLte or in-slore for
d eta rls

24W Hl0 feciargeable Iorcll
This is one of the brightest torches we have ever
seen lt uses the same Hi-lntensity Discharge
{HlD) technology that is used rn expensive
European luxury car headlights to produce a

staggeringly brìght beam that seems to go forever
Several models are available See our websìte for

. Battery, lanyard and filter

;::ii'J8l;T C||lI
. HID Head Torch also available 5T-3366

Was $399 Now $349 Save $50

KVM switches allow you use one keyboard, mouse
and mon¡tor to control several computers Several
models are available in both USB and PS/2

confìgurations
The 2 Port unìts have ¡nlegrated cables on the PC

side and the 4 port USB unit incorporates a USB
share hub
Common Specif ications:
lvlax Resolution 2048 x 1536 pixels
Video Bandwidth 400MHz

2 Porl ue6¡on
Yil-8095

Console Port Connections:
o Keyboard: PS/2 x 1

¡ Mouse: PS/2 x 1

. Monitor: D15HD x 1

USB Uersions:
PC Port Connections:
. Keyboard / Mouse

(or other): USB 2 0
. Mon¡tor: D15HD

Console Port Connections:
. Keyboard / Mouse

(or other):
2POrt: USB2OX2
4Porr:USB20x3
. Monitor: Dl5HD

4 Porl reßion lll-8096
Was S114,95

2 Poil reßion Yl{-8091

Was $89,00

Dìmensions:
Alarm Panel: 168(H) x 168(W) x 78{D)mm
Keypad: 117(H) x 117(W) x 27(D)mm

Designed for home or office this system has 8 zones, of :-
whichuptotWocanbeusedforpanic/duresssignalsand
has local alarm warnings, entry/exit delays, programmable
user codes, delays and alarm duration. Supplied with one
alarm control panel and control keypad.

For Full technical specìfications see catalogue or website

Ref: Silicon Chip Magazine March 2008
Want to control a really big DC motor? This deslgn
will control 12 or 24VDC motors up to 404
contrnuous The speed regulation is maìntaìned
under load, so the motor speed is even under
load lt also features automatic soft-start, fast
swilch-off, a 4-digit LED 7-segment display to show
settrngs, an overload warnrng buzzer
and a low batlery alarm All control J
tasks are monitored by a micro-
controllet so the functionality is

exlensive Kit contains PCB and
all specìfied electronic " .Ë

Take the hard work out of camera installation with
this portable video monitor The unit connects to
the camera being instalìed and lets you adjust and

align the camera, while you are still up the ladder
The monÌtor can run from internal batteries or the
camera's 12 volt power source Very handy

Soecifications:
. Screen size: 3 5 inches

(diagonal)
. lnput s¡gnal: 1 Ovp-p

composite vìdeo
. Video format: PAL

Introducing our new range of high-end midrange
and subwoofer speakers Equipped with:
. Light and rigid Kevlar/paper yellow cone,
. A strong CNC machined magnesium-aluminium

basket,
o Oversìzed Neodymium magnet and
. High temperature Kapton voice coil,
. Vented pole piece design for effective heat

tra nsfer
This range has extremely high power handling
and long cone excursion The range features 4"
to 10" drivers Perfect for centre channels,
bookshelf, computer or part of a multi speaker
system and home audio/theatre applìcations For
detaìls on the fuli range and individual
specificat¡ons see our website or new catalogue
Two examples shown below

6.5" Woofer / Midlange
The Kevlar/paper cone construction is incredibly
rigid making thìs unit not only capable of
enormous bass power
handling it is quite linear
well into midrange
frequencies Suitable for
Hi Fi and home theatre
applications where space
is at a premÌum
Soecif ications:
. Nominal ìmpedance: 8 ohms
. Power handlins: 60 WFMS 

SB9.95oao Sensitiviiv: 85dB 2 83V ai 1m

8" High-End Woofer
Thìs is one of the most rugged 8' drivers we have
ever seen lt is recommended for high
performance but compact vented woofer
systems Massive power handling capability for
an 8" unit
. Nominal impedance: 8 ohms

$139.95ea

Keep track of important weather
parameters like wind speed and

rainfall lt also has a calendar and a
clock with alarm functìon ln addition, it measures
indoor and outdoor temperalure and humidity
. Wind speed ìn km/h or mph
. Max min and rainfall hìstory in mm or inches
. Temperature in Celsius or Fahrenheit
. lndoor & outdoor
. Humidity
.Requires2xAA

and 2 x AAA
batteries

. Display: 180(H) x
'r04(w) x
24lD)mm38 Channel UHt Pocket CB Badio

Upgrade your UHF radio and save
money while out and about
. Up to 5km range
. Built-¡n scrambler
. lncludes 2 charging bases

and one handset

DC-1 028 Extra handsel
Was $49.95
Now $39.95
Save $10

38 Ghannel UHt CB l$,in Pack
This 2 pack of mini UHF CB

communicators can keep you clearly in

touch up to 3km They feature electronic
volume control, mon¡tor functìons
and an integrated blue LED torch
. Êequires 3 x AAA batterìes

3W UHt CB lransceiver
Up to 1Okm transmission
range Maximum output is 3
watts with 1W battery saver
mode All 38 legal channels are
utilised as well as CTCSS sub
channel calling, automatic muLing,
and scrambling Suppl¡ed w¡th a

hìgh gain (168mm) antenna fitted

38 Channel UHf Poekel GB Badio
Keep in touch while hiking,
f ishing or bushwalking
Hands free kit also
available
o Green backliÏ LCD screen

with an SMA connector to allow
the use of external antennas

arger

00
s34.s5

$3s.s5

Designed for storing and

transporting vinyl records, the
interior is padded with a soft foam
material that will absorb the shock of minor bumps
and jolts The top cover can be completely removed
to give the mobile DJ
quick access to a
collection of records or
other equipment The
case features a sturdy
travel handle

o Case Dimensions:
365(L) x 365{H) x
265(D)mm

.lnternal Dimensions: Due Earlr¡ Aprrl
335(L) x 240(W) x 320(H)mm

Also available separately
H8-6379 ABS Roadies Case $69.95
H8-6347 1 9" Rack Mount Road Case $1 29

your computer and peflpherals trom the
shortfalls of mains power and interruptìons This
UPS protects against low/over voltage, surges,
short circuits and power overloads The battery
power, load, input/output voltage is displayed on an

easy to read orange backlit LCD
.4 maìns sockets
. Microprocessor control for high

reliability
. Telephone/FaVModem

protection
. Dimensions: 337(L) x

'192(H) x 1 16(D)mm
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ìlarm ¡s so simple you DIY
t! All system components
¡nnected to the control uni
,ire The unil has a buìlt- ¡n

; LED and three modes of
Cff) All sensors and sound
cted so any attempt to inte
arm

ied with
n control unit
r PlRs
r door or window contact s

)rnal switch
VAC Adaptor
r two-core f lat wire clips
:w/wall plugs
n unit: 160(H) x180{W) x35
a PIR lo suit LA-5476 $29

fi
Dooüell lor the Hear¡ng lmpaired
When this doorbell rings, the sound is accompanied
by bright flashes from the receiver's built in strobe
light so a hearing impaired person will know that
someone is at the door Can be taken from room to
room and used
outdoors Choose from
seven melodies 21Omm
long Requires4xC

lls (Use S8-2320)
as $49.95
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Dummy llome
Cameta w¡lh Metal
Gase

It looks just llke the real
th¡ng - but it isn't This
unit will fool anyone with
its blinking battery
operated LED
. Camera measures

60{W) x 55(H)x
'190{L)mm

MiniDome
Dummy Camera
Make your business /
home / office look like
it's under surveillance,
includes
the
metal
camera
CASE

inside
(wìth no lens)
. Dimensions:

88mm(dia) x
68mm(high) approx

catch all the digrtal TV broadcasts with crystal clear
reception and audio quality Rechargeable battery, plugpack,
headphones, full function remote control and AV lead

included allowing connection to a DVD or VCR etc
. 3 5'TFT LCD
. toof antennae in

. 30(D)mm
Was $299

light Duty IFI or Plasma Wall B]ackets
lf you re updating your Home Theatre System,
don't forget the mounting hardware Jaycar's range

will help you place your equipment in the best
position for the best possible picture or sound

cw-2813
LCD Monitor wall
bracket - Double Arm
Swing
Max weight : Skg
lvlount system : ESA
751100mm
lllt: 90 All d¡rections

cw-2814
TFT/Plasma Screen
Wall Bracket
Max weight: 22kg
Mounting System: ESA
50/70l1 00mm
ìllt angle: 5 up & 20
down

cw-2816
Plasma Screen bracket
lvlax Weight: 75kg
Mounting system: Universal
lllt Angle: 20 Down

Proiector Geiling Mounl
Univelsal Mounting

This projector mount wilì fit
the majority of projectors on

{

the market, handling
models up to 20kgs. .,
Adiustable swivel and :
ti lt
. Projector not included

Heavy Duty Ceiling
Proiectot Mount
Supports up to 1 5kgs & suitable
for projectors up to 47cm wìde
Adjustable arm length from
500mm 700mm

$149.s5

$0s.95

$99.95

lnthusiasts will
sensors, sirens)
. via a two core
<eypad with
)peration (Home,

ers are line
rfere will sound

tl
IUisitor Doot Chime Alarm with Counler

sB-2425r
Was $ 19.95

witches

(D)mm

95

ili
Íï

I
I
t

I I I I

The subwoofer integrates a 50WBMS amplifìer
housed in a solid black wooden enclosure
Perfect for use with a mini component system,
computer multimedla applications or use with our
Retro Wooden CD/Turntable Player (GE 4063)
available separately
Specifications:

6.5"
t:

(H) x

$99.95

interference on the crowded 2 4GHz
ISM band without the inconvenience and cost of

il¡tt¡nnnn

ldeal for permanent wir
homes, boats, caravans
motorhomes, it only dr¿

5mA from a 12V source
smoke appears it will cl

set of contacts inside tf
which can trip an exterr

U¡¡
ng rn

o(
WS

tf
tse a

e unìt
Lal

an exrsting burglar alarm
rd NC cìrcuit
p¡ies with
rll mounting $19.95

Ch¡ld / Pel Door Annunc¡alor
Keep your children safe with this PIR sensor
alarm Simply mount at any entrance and the
alarm will sound for 30 seconds every t¡me
your child or a pet passes through, bul
not when an adult goes
through the door Unit
measures 1 metre when
assembled
. Requires 3 x AA batteries

(Use S8-2425)
Was $49.95

Home Security Alarm and
ïelephone Syslem
An advanced, f ull-featured telephone combined
with a sophisticated wireless security system The
alarm can have an unl¡mited number of wireless
sensors including PlFs, reed switches, and panic
buttons The system can dial a series of preset
telephone numbers and deliver a recorded
message that varies with the type of sensor that
triggered the alarm
Features
. Phone dialler
. Unlimited sensor capacity
. Remote control
. User recordable messages
o Home & away arming modes
. Êemote arming/disarming via teiephone line
¡ Measures 230(W) x 60(H) x 21O(mm)

See wehsile for full featrlre lisl accessories ancl

$34.95

Dont forget to ask about
E nr¡r NEW ,nnn nlTÀl nGllF

mounTeo atarm srren, vt

system Supports NO a

configuration and is sup
test, reset buttons and
hardware

I
I rk*ì rlrlll rlrì rllr

- ouT N0w!

Type Description - End 1 Desan'ption - End 2 Length Cat. RRP

Audio Toslink Plug Toslink Plug 1 0m wo-7260 515.95
Audio RCA x 2 Plug RCA x 2 Plug 1.0m WA-7226 $15 75
A// RCA x 3 Plug RCA x 3 Plug 1 5m wo-7234 $29.95
A// S-Video + RCA x 2 Plug Scart Plug 1 5m Wo-7246 $29 95
Video S-Video PIug S-Video Plug 1 5m wa-7214 $15.95
Video RCA Plug RCA Plug 1.5m wa-7222 $9.50
Video HDMI Plug HDMI Plug 1.5m wo-7400 $39.95
Video Coaxial Plug Coaxial Socket 1 5m wV-7376 $6 95

Listed below is just a few of what we
stock in probably the biggest range of
audio and video leads under one roof

ction of the high
WE GUARANTE
So compare and
e.

I l¡tl l'tl Ði{iÍl iTil fll llf ll fì I ¡il.'.ilÁl f;l ¡i
Advanced design incorporates Motìon Signal Discretion (MSD) processing and
pulse width analysis to ensure fast detection and superior performance
.100" angle
o lntelligent pulse count
. Coverage of up to 1 5m
. Simple installation

llual Elemenl PIR Molion lleleclor LA-b036
. Selectable pulse count 2-3

0uad Elemenl PIR ilolion 0eteclor .LA-so3s
. Selectable pulse count 1-2-3

Pet loleranl Pl[ lens rn-sosz
Helps reduce the amount of false triggers caused by
roaming pets S4 95 Suitable for LA-5036 & LA-5035

$39.s5

t4 I
I IV Wall Btackel

Suited to portable and
smaller TV sets, PC

monitors & small
speakers etc
. Load capacity is 30kgs

Adiuslable Wall Speaker Brackel
. Horizontally and vertically adjustable
. Speaker depth adjuster
. Holds speakers 1 65mm - 300mm deep
. 1 Okg per bracket
o Sold per pair

s42.95

I
I

KI: iTIIìtrTllrl¡IXltil¡ìl Itlf{ll i|
This four ìnput HDMI selector routes HD video Boost your TV signal

stereo if desired
o Mains powered

dt Qt rÈ¡q\

I ilt Hlìl\¡11 orrfnr rf Thc cr¡rilchcr ¡l
Lechnical specif ications and coaxial aud¡o inputs which are switched ìn

unison with the HDMI channels
¡ lnclues remote control and mains adaptor
. Fully HDMI and HDCP compllant
. 165MHz bandwidth

$199.00

exposed localrons to provrde a vrsrtìle rndrcatron oï
the alarm condition These mini strobes are

weatherproof and rustproof They utilise a long-life
xenon tube and are very bright for their size
Surface mount, sìngle cable entry hole
. Voltage: 12VDC
. Strobe rate: 90 fiashes per minute
. Size: 70(dia) x 30(H)

Btue ¡ fltan0e

This srren/strobe combination ìncludes
an integrated solar panel to
charge a 6V SLA battery and
uses wireless RF technology
to communicate with an
ordinary alarm panel

Wireless receiver included
. SLA battery avaiiable

separately (SB-2495

$1 2 95)
. 1 10dB siren
. Tamper protection
. White ABS

weatherproof box

iil iltl;ltlllillt
May reduce ghosting in some
cases ln certa¡n situations
you can actudlly recerve too
much TV signal This attenuato'
(signal reducer) goes in line and
has a variable control Supplied
two F-sockets, maximum
âtlenuation is 20dB

^":& "
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This full colour 96 page book has over 20 projects and over 100
drawìngs and diagrams The projects are fun to build and
relevant to the electronics scene in the new millennium
Included with the book, you get the baseboard, plenty of
spring terminals and ALL the components t
required to build every project in the book, ;r .

INCLUDING the bonus projects Book
measures 205mm x 275mm _-/<
. Available separately
BJ-8504 Short Circuits Volume II - 20+ projects $13 95
BJ-8505 Short Circuits Volume lll - 30+ projects $19 95

4-
1.T

After Short Circuits 1' the next two
series require you to start soldering
components to the prìnted circuit board
you'll need a good soldering ìron and this one is
ldeal for beginners This kit contains:
. 1 x KC-5178 Clìfford the Cricket Kit
. 1 x TH 1886 Precrsron Cutters
. 1 x TH-1 502 Soldering Stand
. 1 x TS 1465 240V 25W Soldering lron
. 1 x 1 5g pack 60/40 0 71 mm solder

$44.95

Colour CGD 0ome Camera - Sharp Sensor
This affordable 350TV line dome camera has a Sharp
CCD sensor and ls ideal for shop surveillance
applications
¡ I00mm diameter, 60mm high

Weatherprool Day/Trlighl Colour
GC0 Camera w¡tn Sony Sensor
Thìs 350WL camera features a water resistance rating to
lP57 so can be mounted in extreme weather
conditions The camera will operate down to O-lux,
courtesy of 1 2 automatically triggered infrared LEDs
mounted behind a protective glass shield The camera
housing is made of a lightweight alloy and is supplied
with a swivel mount base and mounting screws A
removable light/rain shield is also included to provide
basic protect¡on to the CCD lens from the elements when
mounted oulside Use our MP 3011 l2VDC regulated
plugpack

A combined multiplexer and digital video recorder with Ethernet port,
which allows control vìa a web browser Features MPEG-4 compression,
advanced motion recording, covert recording, video loss detection,
remote network record and back-up support Supplied with a 250G8 HD

and can be expanded up to 400G8 See website for specifications
340mm wide

. MPEG-4 compression

. 250G8 HDD included

rf; nilnl¡lÎrimaHì lr ll y,il¡ |

rir¡l#fi
I ¡I'J r tÐ't IiliiIr

il¡R[IrtlIj F,m ii .-firf,fì lH Ref. Electronics Australia March 1991
We have revised the original design and now
provide two modes of operation
The origìnal on-shot count down mode is
retained and we have added an interval mode
with a 50% duty cycle
The kit can switch a number of different outpul

3:#i;"flÏ?oïJåi;*o *' -Ref: Electronics
Australia August, 1997

A verv handy little kit!
A low-powered DC converter suited for
many applicatìons such as a perìpheral computer
power supply, powered speakers, modems,
music/MlDl keyboards, erc Just plug its input
¡nto your PC' s internal power supply cable and
have selectable regulated voltage out from 3 to
1sVDC Output curent capability js around 1 5
amps depending on the s¡ze of heatsink used
(heat sink sold separately)
o Kit includes PCB plus all

electronic components

Ref: Silicon Chip June, 1997
Use this kìt for controlling 12V DC motors in cars
such as fuel ¡njection pumps, water/air
ìntercoolers and water injection on performance
cars You can also use it for headlight dimming
and running 12V DC motors ìn 24V vehicles The
kit will control loads up to 10 amps, although the Ilt,nnnFKt Hlm m

double that capacìty to an amazing 20 amps
. Kil includes PCB plus all eiectronìc

components to build the 104 version
. Extra MOSFET available separately, ZT-2450

. Kit ¡ncludes PCB & all components

. Requires 1 2- 1 5V DC (use

;liy.:-:;'". i¡¡fllU

$18.s5

Control entry to a doorway, or an entire bu¡lding
The unit can be used in a network of locks
administered by a central location or just to control
access through a front door lt is 12V powered, so
you can use rt rn
iemote locations, : i

and the reader unit ':
is splash proof r: .
. 5 FFID cards - :a ""'

incl uded
. NO and NC relay

contacts

A card capacity of up to 500
RFID cards lt is designed
to control door strikes in
home or business access
control installations The
unit allows 4 entry method,
password, proximity card,
password + prox¡mity card
and egress push button
entfres
See our website for full
specif ications

Each tag transmìts a unique 40 bit code that is
pre - programmed and subsequently
recognised by the reciever module

Keyfoh Style BFID lag
Measures 31(W) x x 40{L) x 5(H)mm
CaI 7Z-8950

$lif, m'¡amerer ,i eCa|. Z

BtlD Card
Standard credit card size
Car 228952

RFl0 Gard - lanyatd lïpe
Hangs on a lanyard or belt clip
Caf ZZ-8953

+iul+il$iffi{{*ll rl#
Ref: Silicon Chip July 2003
This f ull function programmer allows you to

I
t+

il ilT¡ïm ft il¡ fTIlÌì tll-l r'¡ I ll I I I
ho nnnr rlar anld cilvor and omoralrl ¡uaÍor earrl

Ref: Silicon Ch¡p October 2006
Operate your DVD player or digilal decoder using
its remote control from another room lt picks up
the signal from the
remote control and
sends ¡t v¡a a

2-w¡re cable to an
infrared LED
located close to the
device This improved
model features fast data transfer,
capable of transmitting Foxtels digital
remote control signals using the Pace 400 series

fNll rfr ì ri I rfll I f I I tlf ll¡ rl I It hooks up to the serial port of your PC and can
The DVR rs fitted wrth a 250G8 hard drive,

Ref: Silicon Chip Feb, 1994
This tinv module uses the LM386 audlo lC, and

PC drive bay Cards used need to conform to
ISO-781 6 standards, which includes ones sold by
Jaycar Powered by 9V via a 9 - 12VDC plugpack
(use MP-3030) or 9V battery
. lnstructions outline

software requ¡rements
that are freely available on
the lnternet

. Kit supplied with PCB,
wafer card socket and all
electronic components

. PCB measures: 141 x
101mm

Jaycar E ectron cs and
Silicon Chrp Magazine will
not aÇcept responsrb lrty Íor
the operat on of thrs dev ce,
ts re ated software, or tts
potentral to be used for
un awful purposes

This 2 4GHz 4 channel transmitter/
receiver package can monitor locations
up to 100m from the receiver with video
and audio capture The camera can be
plugged into mains power with the
included plugpack or via the gV battery
attachment. also included lt has
inf rared LED's bu¡lt in for
night v¡s¡on
. Supplied with one camera

and receiver

Additional cameras available
separately OC-3585/6
$99 00 each

$229.00

can accommodate up to 4 cameras with
power derived fiom the DVR and will allow
you to record and view up to 4 cameras
simultaneously Package includes the DVR
with a dome and outdoor lR camera with
bracket, mounting hardware, power supply,

wilr oeilver u þvv rnto ö onms from a v vofi suppty
making it ideal for all those basìc audio projects
It features variable gain, will happily run from
4-12VDC and is smaller than a 9 volt battery,
allowing it to fit ¡nto the tightest of spaces

r nterfac(
Was $9

r lead and user manual
49.00

¡ tlt tiltll ti

¡6
This tiny personal alarm has

a loud 100dB (A) siren and
is small enough to fit in

your purse or around your
neck Batteriesincluded
o Measures:40(L) x

decoder Kit supplied with case, screen pr¡nted
front panei, PCB with overlay and all electronic
components
. Requires 9 VDC power and 2-wire

cable

I iIt{lIrT knI'I I r'¡I l-frï[ìliTl iirRefer: Silicon Chip November 1995
This very simple k¡t will allow you to monitor the
fuel mixtures being run by your car This type of
sensor is also known as an E G O, (exhaust, gas,

oxygen) monitor You can use it as a tuning tool, to
help in vehicle modification or simply 10 see the
behaviour of the engine control module lndication
is via 10 LEDs to show m¡xtures rich, lean and
normal The circuit connects to the EGO
sensor mounted in the exhaust
manifold and the cars battery
. PCB, LEDs and all electronic

This kit will close a relay's contacts wìth as little
as 5mA to trigger the circuit Literally any kit that
uses an LED as a trip-cond¡tion indicato¡ can be
used with this nifty project Use the
relay to sound buzzers, switch
on l¡ghts, operate
solenoids, trigger alarms,
etc
. Kit includes Kwik Kil

relay plus electronic
components

PCB

Stor-A-Key Key Sale
Never get locked out again
mounts directly onto a
wail or fiat surface
up to 5 keys and the
combination can be
easily changed
when needed
Great for the
caravan or holiday
as well
Was S99.95

2 Station Wireless FM Intercom
Great for communicating
around your home
Transmits
through the
electflcal cable -

already laid in
your house
Additional units
can,,be added for -(- .! a O Omulti-point
communtcattons <D _
. 2 Channeìs
. Sold as a pair

Was $74.95

This unil

(q

*

$7s.s5

Gooseneck lnspeclion Cameta
w¡lh LED llluminalor
There's hundreds of applications for this 380W line
gooseneck camera, including
checking under vehicles, ìnside
cupboards, behind wall
cavities, up chimneys etc lt
also has built-
in lR LEDs for
use at night or
light areas lt is completely

low

portable, requiring only 2 x CR 123A

tte
as

This
ts a
Three-Stage radio transmitter that is so stable
you could use ìt as your personal radio station
and broadcast all over you house Great for

mrcrophone but you can transmrI other mateíal
as well lncludes a mic, PCB
with overlay and all other pafts
. Requires 9V battery $ts.95

11I I* I E]J0228æ INTERNET. www.jaycar,com.au TELEPHONE. 1800 022 888 INTERNET¡ wwwjaycar.com.au



Mullimeler Ma ness

AG/IIG Gurenl Glamp Meter lligital lightmelel Gompact Digilal Sound
leuel Metel

Telescopic AG Uoltage lleteclor
Low Gost llMM

D¡g¡tal Mobile Microscopes

Flammable GaS lleteClOt MOiStUle LeUel Melef l2dB ]{oise-Gancellins Headphones

4 Jidgtrdr Befter- More Technica FoRTNFoRMATT0NANDoRDERTNG FOR INFORMATION AND ORDERING Better. More rechn¡i;, jilgtrtF 5l

. 1 I Bange

. 3 5 D¡Sit

. Transistor Test

. Diode Test

. 104 DC Currenl

. Data Hold

. Conlinuity Buzzer

. Temperature

. Backlight

.lncludes Holster

. lncludes
Temperature Probe

Was $24.95

Autoranging DMM W¡th USB
Datalogging lnterlace

. Backlit LCD

. Duly Cycle

. Frequency

. Dual
Temperatu re

. Capacitance

. Conttnuity
Buzzer

. 4000 Count
o Diode Test
. Holster

I ncluded
. Cat lll 1000V
Was $ 139.95

. lP67 rated

. Auto range

. Large 4000
count display

. Frequency / %
Duty

. Data Hold

. Relative
lvleasurements

. Backlight

.10AAC/DC
Current

. Capacitance

. Temperature

. Continuity
Buzzer

. Cat lll 1 000V
Cat lV 600V

Was $99.95

RS-232 Auto Range DMM

. Auto Range

. 3 75 DiSit 3999 Count

. Diode Test

. lncludes Holster

. Cat Il

Was $49.95

Cat lllAuto Bange DMM

o Diode Test
. 10AAC & DC

Current
. Data Hold
. Continuity

Buzzer
. Capacitance
. Frequency
. Felative

Measurement
. Auto Power

off
. Cat ìll 600V
. Double

Moulded
Holster

. lncfudes
Temperature

The Velleman Personal Oscilloscope is a

complete portable un¡t at the size and cost of a

good muftimeter lt's an ideal oscilloscope for
hobbyists, studenls,
service people,
a utomotrve
applications and
general development
Features include high
contrast LCD with
wide viewing angle,
full automatic setup for
volt/div & time/div; true
RMS and dB
measurements, screen
hold function; iow
battery detection and
auto power off

This entry-level oscilloscope is ideal for the
tradesman or advanced hobby¡st who is working
with audio equipment or other low frequency
appl¡cations

$155.00

. 2OOA AC/DC

. Frequency

. Capac¡tance

. Autoranging

. Auto power off

. Data hold

. Zero functron

. Duty Cycle

. Continuity Buzzer

. Carry case included

. 4000 count
Was $139.95

MiniACÆG Current Clamp Meter
With Non-contact Voltage Sensor available

AC/IIG Cunenl Clamp Meter
ldeal for car stereo installations and
electrical trades people

A handy lightmeter for
photography, lab work,
arch¡tectural, engìneerrng
and construction 3
rânges to 01 to 50,000
lux Battery and sensor

. 1999 Count LCD

. Separate Photo Detector

This detector will alert you to the
presence of flammable gas and warn
you via its built-in buzzer and LEDs lt is
perfect for checking around gas bottles
while camping, caravanning, or boatìng
r I ¡ flff{ batteries (included)
. Detectable gases: LNG and LPG

$59.95

When it comes to seeing rf there's rno¡sture
ingress on walls or deckìngs, you can't go past a

qualrty instrument l¡ke this one Featuring a simple
to use and easy to read display, this unit can be
used on t¡mber, cardboard, paper, and even on
hardened materials such as concrete and mortar

These headphones generate an "anti noise' sound
wave When thrs soundwave combines with
sound external to the headphone, lt creates a

destructive interf erence eff ectively
cancellìng out sound from the
outside Perfect for noisy
environments such as
airports,
con struct¡o n/d e m o lrtron
zones, shippinq docks or
train stations
. Maximum noise reduction

level: 12dB at'100H2
. Requires 1 x AAA battery

(Use S8-2426)

Featuring a wide dynamic
range from 30 to 130d8, it can
measure both A and C

weightings and can have fast
or slow responses to get an
'ambient reading or a short
noise lncludes data hold and
min/max functions, as well as
tripod mount Supplied with
carry case and wind sock
. Battery included
. Dimensions: 210(H) x 55(W)

x 32(D)mm
ì'.

Economy l¡igilal
Sound [eYel Meler
Available

ly

Test tor mains voltage ìn confined or
inaccessible areas such as wall and ceiling

iÍ,ili:i;iÍi.ll,1
floors etc Batteries included Folds to
a handy pocket size for easy storage
. LED indicates mains voltage
. Cat ll rated
. Extends to over 1.2m
. Size folded: 180(L)

x 32(W) x 16(D)mm Due Apr I

Enter the micro realm with ease These portable
pocket-sized microscopes are surprisingly
powerful with a magnificat¡on range of 24x- 90x
They use 3 bright-white LEDs to light up your
objects and feature an adjustable focus to sharpen
your rmage
. 3 x AAA Rechargeable Ni-MH batteries included
Two versions available:

Digilal Mo[ile Microscope
w¡lh lmage Ga[ture
Vìewed images can be easily transferred to a PC

IAC-3246 only) for use in reports, articles, projects
etc (Capable of takìng JPEG images at a

resolution of 320 x 240)
Dimensrons: 120{L) x 5b(W)mm -, q,.

Digital Mobile Mic ope
Dimensions: 120(L) x 55 m

ldeal for brazing, sÍlver
soldering, jewellery
work, heat shnnking,
and â whole lot more
It has a 1300"C adjustable flame
and inciudes a stand
. Dimensions 150(H), base 69 x

$29.s5

This butane gas soldering iron features adjustable
t¡p temperature and a foldout stand Remove the
soldering tip and you have a fìame torch

This book is prrmarily aimed at
beginners, and
those with a

limited knowledge
of electronics lt
covers the basrcs
of analogue and
digital
mult¡meters,
various methods
of component
checking, and

Measure external temperature
readings on DMMs lt will measure
from below minus 50'C to above
1 200'C, depending on the DMM
it's used wìth Suitable for gas and
liquid, accuracy o1 O 75%

DMM leads with fittings

DMM Lead Banana
Plug to Blade Fuse

DMM Lead Banana
Plug to Mini Blade
Fuse

Hard wearing and good looks make
thrs multrmeter case
perfect for protecting
your valuable
multimeter from
harm With foam
lining to cushion the
meter, it zips up tight
guarding it from diity

Size: 190(L)
x 125iW) x
45(D)mm

600/" Tn I 40"/" Lead
Two sizes avaìlable, 1 Omm and 0 71mm diameter
. 0 71mm is ideal for work with lC's and all fine

1kg Reels 200G Reels

TELEPHONE. 1800 022 888
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Autoranging DMM W¡th USB
Datalogging lnterlace

. Backlit LCD

. Duly Cycle

. Frequency

. Dual
Temperatu re

. Capacitance
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. 4000 Count
o Diode Test
. Holster
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. Auto Power

off
. Cat ìll 600V
. Double

Moulded
Holster

. lncfudes
Temperature

The Velleman Personal Oscilloscope is a

complete portable un¡t at the size and cost of a

good muftimeter lt's an ideal oscilloscope for
hobbyists, studenls,
service people,
a utomotrve
applications and
general development
Features include high
contrast LCD with
wide viewing angle,
full automatic setup for
volt/div & time/div; true
RMS and dB
measurements, screen
hold function; iow
battery detection and
auto power off

This entry-level oscilloscope is ideal for the
tradesman or advanced hobby¡st who is working
with audio equipment or other low frequency
appl¡cations

$155.00

. 2OOA AC/DC

. Frequency

. Capac¡tance

. Autoranging

. Auto power off

. Data hold

. Zero functron

. Duty Cycle

. Continuity Buzzer

. Carry case included

. 4000 count
Was $139.95

MiniACÆG Current Clamp Meter
With Non-contact Voltage Sensor available

AC/IIG Cunenl Clamp Meter
ldeal for car stereo installations and
electrical trades people

A handy lightmeter for
photography, lab work,
arch¡tectural, engìneerrng
and construction 3
rânges to 01 to 50,000
lux Battery and sensor

. 1999 Count LCD

. Separate Photo Detector

This detector will alert you to the
presence of flammable gas and warn
you via its built-in buzzer and LEDs lt is
perfect for checking around gas bottles
while camping, caravanning, or boatìng
r I ¡ flff{ batteries (included)
. Detectable gases: LNG and LPG

$59.95

When it comes to seeing rf there's rno¡sture
ingress on walls or deckìngs, you can't go past a

qualrty instrument l¡ke this one Featuring a simple
to use and easy to read display, this unit can be
used on t¡mber, cardboard, paper, and even on
hardened materials such as concrete and mortar

These headphones generate an "anti noise' sound
wave When thrs soundwave combines with
sound external to the headphone, lt creates a

destructive interf erence eff ectively
cancellìng out sound from the
outside Perfect for noisy
environments such as
airports,
con struct¡o n/d e m o lrtron
zones, shippinq docks or
train stations
. Maximum noise reduction

level: 12dB at'100H2
. Requires 1 x AAA battery

(Use S8-2426)

Featuring a wide dynamic
range from 30 to 130d8, it can
measure both A and C

weightings and can have fast
or slow responses to get an
'ambient reading or a short
noise lncludes data hold and
min/max functions, as well as
tripod mount Supplied with
carry case and wind sock
. Battery included
. Dimensions: 210(H) x 55(W)

x 32(D)mm
ì'.

Economy l¡igilal
Sound [eYel Meler
Available

ly

Test tor mains voltage ìn confined or
inaccessible areas such as wall and ceiling

iÍ,ili:i;iÍi.ll,1
floors etc Batteries included Folds to
a handy pocket size for easy storage
. LED indicates mains voltage
. Cat ll rated
. Extends to over 1.2m
. Size folded: 180(L)

x 32(W) x 16(D)mm Due Apr I

Enter the micro realm with ease These portable
pocket-sized microscopes are surprisingly
powerful with a magnificat¡on range of 24x- 90x
They use 3 bright-white LEDs to light up your
objects and feature an adjustable focus to sharpen
your rmage
. 3 x AAA Rechargeable Ni-MH batteries included
Two versions available:

Digilal Mo[ile Microscope
w¡lh lmage Ga[ture
Vìewed images can be easily transferred to a PC

IAC-3246 only) for use in reports, articles, projects
etc (Capable of takìng JPEG images at a

resolution of 320 x 240)
Dimensrons: 120{L) x 5b(W)mm -, q,.

Digital Mobile Mic ope
Dimensions: 120(L) x 55 m

ldeal for brazing, sÍlver
soldering, jewellery
work, heat shnnking,
and â whole lot more
It has a 1300"C adjustable flame
and inciudes a stand
. Dimensions 150(H), base 69 x

$29.s5

This butane gas soldering iron features adjustable
t¡p temperature and a foldout stand Remove the
soldering tip and you have a fìame torch

This book is prrmarily aimed at
beginners, and
those with a

limited knowledge
of electronics lt
covers the basrcs
of analogue and
digital
mult¡meters,
various methods
of component
checking, and

Measure external temperature
readings on DMMs lt will measure
from below minus 50'C to above
1 200'C, depending on the DMM
it's used wìth Suitable for gas and
liquid, accuracy o1 O 75%

DMM leads with fittings

DMM Lead Banana
Plug to Blade Fuse

DMM Lead Banana
Plug to Mini Blade
Fuse

Hard wearing and good looks make
thrs multrmeter case
perfect for protecting
your valuable
multimeter from
harm With foam
lining to cushion the
meter, it zips up tight
guarding it from diity

Size: 190(L)
x 125iW) x
45(D)mm

600/" Tn I 40"/" Lead
Two sizes avaìlable, 1 Omm and 0 71mm diameter
. 0 71mm is ideal for work with lC's and all fine

1kg Reels 200G Reels
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This full colour 96 page book has over 20 projects and over 100
drawìngs and diagrams The projects are fun to build and
relevant to the electronics scene in the new millennium
Included with the book, you get the baseboard, plenty of
spring terminals and ALL the components t
required to build every project in the book, ;r .

INCLUDING the bonus projects Book
measures 205mm x 275mm _-/<
. Available separately
BJ-8504 Short Circuits Volume II - 20+ projects $13 95
BJ-8505 Short Circuits Volume lll - 30+ projects $19 95
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After Short Circuits 1' the next two
series require you to start soldering
components to the prìnted circuit board
you'll need a good soldering ìron and this one is
ldeal for beginners This kit contains:
. 1 x KC-5178 Clìfford the Cricket Kit
. 1 x TH 1886 Precrsron Cutters
. 1 x TH-1 502 Soldering Stand
. 1 x TS 1465 240V 25W Soldering lron
. 1 x 1 5g pack 60/40 0 71 mm solder

$44.95

Colour CGD 0ome Camera - Sharp Sensor
This affordable 350TV line dome camera has a Sharp
CCD sensor and ls ideal for shop surveillance
applications
¡ I00mm diameter, 60mm high

Weatherprool Day/Trlighl Colour
GC0 Camera w¡tn Sony Sensor
Thìs 350WL camera features a water resistance rating to
lP57 so can be mounted in extreme weather
conditions The camera will operate down to O-lux,
courtesy of 1 2 automatically triggered infrared LEDs
mounted behind a protective glass shield The camera
housing is made of a lightweight alloy and is supplied
with a swivel mount base and mounting screws A
removable light/rain shield is also included to provide
basic protect¡on to the CCD lens from the elements when
mounted oulside Use our MP 3011 l2VDC regulated
plugpack

A combined multiplexer and digital video recorder with Ethernet port,
which allows control vìa a web browser Features MPEG-4 compression,
advanced motion recording, covert recording, video loss detection,
remote network record and back-up support Supplied with a 250G8 HD

and can be expanded up to 400G8 See website for specifications
340mm wide

. MPEG-4 compression

. 250G8 HDD included

rf; nilnl¡lÎrimaHì lr ll y,il¡ |

rir¡l#fi
I ¡I'J r tÐ't IiliiIr

il¡R[IrtlIj F,m ii .-firf,fì lH Ref. Electronics Australia March 1991
We have revised the original design and now
provide two modes of operation
The origìnal on-shot count down mode is
retained and we have added an interval mode
with a 50% duty cycle
The kit can switch a number of different outpul

3:#i;"flÏ?oïJåi;*o *' -Ref: Electronics
Australia August, 1997

A verv handy little kit!
A low-powered DC converter suited for
many applicatìons such as a perìpheral computer
power supply, powered speakers, modems,
music/MlDl keyboards, erc Just plug its input
¡nto your PC' s internal power supply cable and
have selectable regulated voltage out from 3 to
1sVDC Output curent capability js around 1 5
amps depending on the s¡ze of heatsink used
(heat sink sold separately)
o Kit includes PCB plus all

electronic components

Ref: Silicon Chip June, 1997
Use this kìt for controlling 12V DC motors in cars
such as fuel ¡njection pumps, water/air
ìntercoolers and water injection on performance
cars You can also use it for headlight dimming
and running 12V DC motors ìn 24V vehicles The
kit will control loads up to 10 amps, although the Ilt,nnnFKt Hlm m

double that capacìty to an amazing 20 amps
. Kil includes PCB plus all eiectronìc

components to build the 104 version
. Extra MOSFET available separately, ZT-2450

. Kit ¡ncludes PCB & all components

. Requires 1 2- 1 5V DC (use

;liy.:-:;'". i¡¡fllU

$18.s5

Control entry to a doorway, or an entire bu¡lding
The unit can be used in a network of locks
administered by a central location or just to control
access through a front door lt is 12V powered, so
you can use rt rn
iemote locations, : i

and the reader unit ':
is splash proof r: .
. 5 FFID cards - :a ""'

incl uded
. NO and NC relay

contacts

A card capacity of up to 500
RFID cards lt is designed
to control door strikes in
home or business access
control installations The
unit allows 4 entry method,
password, proximity card,
password + prox¡mity card
and egress push button
entfres
See our website for full
specif ications

Each tag transmìts a unique 40 bit code that is
pre - programmed and subsequently
recognised by the reciever module

Keyfoh Style BFID lag
Measures 31(W) x x 40{L) x 5(H)mm
CaI 7Z-8950

$lif, m'¡amerer ,i eCa|. Z

BtlD Card
Standard credit card size
Car 228952

RFl0 Gard - lanyatd lïpe
Hangs on a lanyard or belt clip
Caf ZZ-8953

+iul+il$iffi{{*ll rl#
Ref: Silicon Chip July 2003
This f ull function programmer allows you to

I
t+

il ilT¡ïm ft il¡ fTIlÌì tll-l r'¡ I ll I I I
ho nnnr rlar anld cilvor and omoralrl ¡uaÍor earrl

Ref: Silicon Ch¡p October 2006
Operate your DVD player or digilal decoder using
its remote control from another room lt picks up
the signal from the
remote control and
sends ¡t v¡a a

2-w¡re cable to an
infrared LED
located close to the
device This improved
model features fast data transfer,
capable of transmitting Foxtels digital
remote control signals using the Pace 400 series

fNll rfr ì ri I rfll I f I I tlf ll¡ rl I It hooks up to the serial port of your PC and can
The DVR rs fitted wrth a 250G8 hard drive,

Ref: Silicon Chip Feb, 1994
This tinv module uses the LM386 audlo lC, and

PC drive bay Cards used need to conform to
ISO-781 6 standards, which includes ones sold by
Jaycar Powered by 9V via a 9 - 12VDC plugpack
(use MP-3030) or 9V battery
. lnstructions outline

software requ¡rements
that are freely available on
the lnternet

. Kit supplied with PCB,
wafer card socket and all
electronic components

. PCB measures: 141 x
101mm

Jaycar E ectron cs and
Silicon Chrp Magazine will
not aÇcept responsrb lrty Íor
the operat on of thrs dev ce,
ts re ated software, or tts
potentral to be used for
un awful purposes

This 2 4GHz 4 channel transmitter/
receiver package can monitor locations
up to 100m from the receiver with video
and audio capture The camera can be
plugged into mains power with the
included plugpack or via the gV battery
attachment. also included lt has
inf rared LED's bu¡lt in for
night v¡s¡on
. Supplied with one camera

and receiver

Additional cameras available
separately OC-3585/6
$99 00 each

$229.00

can accommodate up to 4 cameras with
power derived fiom the DVR and will allow
you to record and view up to 4 cameras
simultaneously Package includes the DVR
with a dome and outdoor lR camera with
bracket, mounting hardware, power supply,

wilr oeilver u þvv rnto ö onms from a v vofi suppty
making it ideal for all those basìc audio projects
It features variable gain, will happily run from
4-12VDC and is smaller than a 9 volt battery,
allowing it to fit ¡nto the tightest of spaces

r nterfac(
Was $9

r lead and user manual
49.00

¡ tlt tiltll ti

¡6
This tiny personal alarm has

a loud 100dB (A) siren and
is small enough to fit in

your purse or around your
neck Batteriesincluded
o Measures:40(L) x

decoder Kit supplied with case, screen pr¡nted
front panei, PCB with overlay and all electronic
components
. Requires 9 VDC power and 2-wire

cable

I iIt{lIrT knI'I I r'¡I l-frï[ìliTl iirRefer: Silicon Chip November 1995
This very simple k¡t will allow you to monitor the
fuel mixtures being run by your car This type of
sensor is also known as an E G O, (exhaust, gas,

oxygen) monitor You can use it as a tuning tool, to
help in vehicle modification or simply 10 see the
behaviour of the engine control module lndication
is via 10 LEDs to show m¡xtures rich, lean and
normal The circuit connects to the EGO
sensor mounted in the exhaust
manifold and the cars battery
. PCB, LEDs and all electronic

This kit will close a relay's contacts wìth as little
as 5mA to trigger the circuit Literally any kit that
uses an LED as a trip-cond¡tion indicato¡ can be
used with this nifty project Use the
relay to sound buzzers, switch
on l¡ghts, operate
solenoids, trigger alarms,
etc
. Kit includes Kwik Kil

relay plus electronic
components

PCB

Stor-A-Key Key Sale
Never get locked out again
mounts directly onto a
wail or fiat surface
up to 5 keys and the
combination can be
easily changed
when needed
Great for the
caravan or holiday
as well
Was S99.95

2 Station Wireless FM Intercom
Great for communicating
around your home
Transmits
through the
electflcal cable -

already laid in
your house
Additional units
can,,be added for -(- .! a O Omulti-point
communtcattons <D _
. 2 Channeìs
. Sold as a pair

Was $74.95

This unil

(q

*

$7s.s5

Gooseneck lnspeclion Cameta
w¡lh LED llluminalor
There's hundreds of applications for this 380W line
gooseneck camera, including
checking under vehicles, ìnside
cupboards, behind wall
cavities, up chimneys etc lt
also has built-
in lR LEDs for
use at night or
light areas lt is completely

low

portable, requiring only 2 x CR 123A

tte
as

This
ts a
Three-Stage radio transmitter that is so stable
you could use ìt as your personal radio station
and broadcast all over you house Great for

mrcrophone but you can transmrI other mateíal
as well lncludes a mic, PCB
with overlay and all other pafts
. Requires 9V battery $ts.95

11I I* I E]J0228æ INTERNET. www.jaycar,com.au TELEPHONE. 1800 022 888 INTERNET¡ wwwjaycar.com.au



ìlarm ¡s so simple you DIY
t! All system components
¡nnected to the control uni
,ire The unil has a buìlt- ¡n

; LED and three modes of
Cff) All sensors and sound
cted so any attempt to inte
arm

ied with
n control unit
r PlRs
r door or window contact s

)rnal switch
VAC Adaptor
r two-core f lat wire clips
:w/wall plugs
n unit: 160(H) x180{W) x35
a PIR lo suit LA-5476 $29

fi
Dooüell lor the Hear¡ng lmpaired
When this doorbell rings, the sound is accompanied
by bright flashes from the receiver's built in strobe
light so a hearing impaired person will know that
someone is at the door Can be taken from room to
room and used
outdoors Choose from
seven melodies 21Omm
long Requires4xC

lls (Use S8-2320)
as $49.95

This r

love
are c
flat M

statu
Out,
prote
the a

Supp
oMa
. Twr
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. Ext
. 24C
. 50r

oMa
. Ext

T

Dummy llome
Cameta w¡lh Metal
Gase

It looks just llke the real
th¡ng - but it isn't This
unit will fool anyone with
its blinking battery
operated LED
. Camera measures

60{W) x 55(H)x
'190{L)mm

MiniDome
Dummy Camera
Make your business /
home / office look like
it's under surveillance,
includes
the
metal
camera
CASE

inside
(wìth no lens)
. Dimensions:

88mm(dia) x
68mm(high) approx

catch all the digrtal TV broadcasts with crystal clear
reception and audio quality Rechargeable battery, plugpack,
headphones, full function remote control and AV lead

included allowing connection to a DVD or VCR etc
. 3 5'TFT LCD
. toof antennae in

. 30(D)mm
Was $299

light Duty IFI or Plasma Wall B]ackets
lf you re updating your Home Theatre System,
don't forget the mounting hardware Jaycar's range

will help you place your equipment in the best
position for the best possible picture or sound

cw-2813
LCD Monitor wall
bracket - Double Arm
Swing
Max weight : Skg
lvlount system : ESA
751100mm
lllt: 90 All d¡rections

cw-2814
TFT/Plasma Screen
Wall Bracket
Max weight: 22kg
Mounting System: ESA
50/70l1 00mm
ìllt angle: 5 up & 20
down

cw-2816
Plasma Screen bracket
lvlax Weight: 75kg
Mounting system: Universal
lllt Angle: 20 Down

Proiector Geiling Mounl
Univelsal Mounting

This projector mount wilì fit
the majority of projectors on

{

the market, handling
models up to 20kgs. .,
Adiustable swivel and :
ti lt
. Projector not included

Heavy Duty Ceiling
Proiectot Mount
Supports up to 1 5kgs & suitable
for projectors up to 47cm wìde
Adjustable arm length from
500mm 700mm

$149.s5

$0s.95

$99.95

lnthusiasts will
sensors, sirens)
. via a two core
<eypad with
)peration (Home,

ers are line
rfere will sound

tl
IUisitor Doot Chime Alarm with Counler

sB-2425r
Was $ 19.95

witches

(D)mm

95

ili
Íï

I
I
t

I I I I

The subwoofer integrates a 50WBMS amplifìer
housed in a solid black wooden enclosure
Perfect for use with a mini component system,
computer multimedla applications or use with our
Retro Wooden CD/Turntable Player (GE 4063)
available separately
Specifications:

6.5"
t:

(H) x

$99.95

interference on the crowded 2 4GHz
ISM band without the inconvenience and cost of

il¡tt¡nnnn

ldeal for permanent wir
homes, boats, caravans
motorhomes, it only dr¿

5mA from a 12V source
smoke appears it will cl

set of contacts inside tf
which can trip an exterr

U¡¡
ng rn

o(
WS

tf
tse a

e unìt
Lal

an exrsting burglar alarm
rd NC cìrcuit
p¡ies with
rll mounting $19.95

Ch¡ld / Pel Door Annunc¡alor
Keep your children safe with this PIR sensor
alarm Simply mount at any entrance and the
alarm will sound for 30 seconds every t¡me
your child or a pet passes through, bul
not when an adult goes
through the door Unit
measures 1 metre when
assembled
. Requires 3 x AA batteries

(Use S8-2425)
Was $49.95

Home Security Alarm and
ïelephone Syslem
An advanced, f ull-featured telephone combined
with a sophisticated wireless security system The
alarm can have an unl¡mited number of wireless
sensors including PlFs, reed switches, and panic
buttons The system can dial a series of preset
telephone numbers and deliver a recorded
message that varies with the type of sensor that
triggered the alarm
Features
. Phone dialler
. Unlimited sensor capacity
. Remote control
. User recordable messages
o Home & away arming modes
. Êemote arming/disarming via teiephone line
¡ Measures 230(W) x 60(H) x 21O(mm)

See wehsile for full featrlre lisl accessories ancl

$34.95

Dont forget to ask about
E nr¡r NEW ,nnn nlTÀl nGllF

mounTeo atarm srren, vt

system Supports NO a

configuration and is sup
test, reset buttons and
hardware

I
I rk*ì rlrlll rlrì rllr

- ouT N0w!

Type Description - End 1 Desan'ption - End 2 Length Cat. RRP

Audio Toslink Plug Toslink Plug 1 0m wo-7260 515.95
Audio RCA x 2 Plug RCA x 2 Plug 1.0m WA-7226 $15 75
A// RCA x 3 Plug RCA x 3 Plug 1 5m wo-7234 $29.95
A// S-Video + RCA x 2 Plug Scart Plug 1 5m Wo-7246 $29 95
Video S-Video PIug S-Video Plug 1 5m wa-7214 $15.95
Video RCA Plug RCA Plug 1.5m wa-7222 $9.50
Video HDMI Plug HDMI Plug 1.5m wo-7400 $39.95
Video Coaxial Plug Coaxial Socket 1 5m wV-7376 $6 95

Listed below is just a few of what we
stock in probably the biggest range of
audio and video leads under one roof

ction of the high
WE GUARANTE
So compare and
e.

I l¡tl l'tl Ði{iÍl iTil fll llf ll fì I ¡il.'.ilÁl f;l ¡i
Advanced design incorporates Motìon Signal Discretion (MSD) processing and
pulse width analysis to ensure fast detection and superior performance
.100" angle
o lntelligent pulse count
. Coverage of up to 1 5m
. Simple installation

llual Elemenl PIR Molion lleleclor LA-b036
. Selectable pulse count 2-3

0uad Elemenl PIR ilolion 0eteclor .LA-so3s
. Selectable pulse count 1-2-3

Pet loleranl Pl[ lens rn-sosz
Helps reduce the amount of false triggers caused by
roaming pets S4 95 Suitable for LA-5036 & LA-5035

$39.s5

t4 I
I IV Wall Btackel

Suited to portable and
smaller TV sets, PC

monitors & small
speakers etc
. Load capacity is 30kgs

Adiuslable Wall Speaker Brackel
. Horizontally and vertically adjustable
. Speaker depth adjuster
. Holds speakers 1 65mm - 300mm deep
. 1 Okg per bracket
o Sold per pair

s42.95

I
I

KI: iTIIìtrTllrl¡IXltil¡ìl Itlf{ll i|
This four ìnput HDMI selector routes HD video Boost your TV signal

stereo if desired
o Mains powered

dt Qt rÈ¡q\

I ilt Hlìl\¡11 orrfnr rf Thc cr¡rilchcr ¡l
Lechnical specif ications and coaxial aud¡o inputs which are switched ìn

unison with the HDMI channels
¡ lnclues remote control and mains adaptor
. Fully HDMI and HDCP compllant
. 165MHz bandwidth

$199.00

exposed localrons to provrde a vrsrtìle rndrcatron oï
the alarm condition These mini strobes are

weatherproof and rustproof They utilise a long-life
xenon tube and are very bright for their size
Surface mount, sìngle cable entry hole
. Voltage: 12VDC
. Strobe rate: 90 fiashes per minute
. Size: 70(dia) x 30(H)

Btue ¡ fltan0e

This srren/strobe combination ìncludes
an integrated solar panel to
charge a 6V SLA battery and
uses wireless RF technology
to communicate with an
ordinary alarm panel

Wireless receiver included
. SLA battery avaiiable

separately (SB-2495

$1 2 95)
. 1 10dB siren
. Tamper protection
. White ABS

weatherproof box

iil iltl;ltlllillt
May reduce ghosting in some
cases ln certa¡n situations
you can actudlly recerve too
much TV signal This attenuato'
(signal reducer) goes in line and
has a variable control Supplied
two F-sockets, maximum
âtlenuation is 20dB

^":& "

with

¡taFTnt l
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o Better, More Technical
O Prices ualid unt¡l Apr¡l 30fh 2008

SIA 0eep-Cycle Gel Batleties
They can be operated and charged ìn any
position, are leak proof and completely
sealed Gel batteries are ideal for solar
powe¡ camping, 4WD, auxilliary
applications and anywhere deep
discharge and recovery is required

Two rypes avaìlable:
sB-1 696
2V 2004h
. Weighs: 14.5k9
. Size: 170(W) x 1 10{D) x 362(H)mm

sB-1 698
12V 26Ah
. Weights: 8 5kg
. Size: 165(W) x172lDI x 110(H)mm
Not stocked Ln âll stores
Cal first or order via Techstore

Bullr Alkaline Batlery Packs
Never run out of batteries againl
SB-2320-4PackC
SB-2321 -4PackD
SB-2333- l2PackAA
SB-2334 - 12 Pack AAA

Ni-MH batteries in just 30
minutes! Mìcroprocessor
controlled with LED charge
indicators, fan assisted
cooling, and individual

1/2hr Batlery Gharger
Fast charge 4 x AA or AAA Ni-Cd or

Economy Head Iorch
Light, compact, very efficient on
batterìes and comes with a fully
adjustable head stiôp
. 12 LEDs .4lìghting modes
. Êequires 3 x AAA batteries
. ST-3287 1 7 LED head torch also avaiìable

Featuring 1 0 high brightness LEDs and internal
rechargeable batteries that are charged by
the solar panel on the handle
. Torch 21Omm long

$24.e5
X-GloÌY CrBe" IEll lolch . 

.l30 
tumens

Featuring a nifty tactile switch that allows a light
touch to temporarily illumìnate or a heavier press to
completely switch on, the Cree€ X-LAMP LED ìs

not only powerful but very efficient
. Water resistant . Mulit- facet reflector
. Burn tìme up to 25 hours . Batterìes included
.211(L) x Z7ldia)mm
4 models available - see
websLte or in-slore for
d eta rls

24W Hl0 feciargeable Iorcll
This is one of the brightest torches we have ever
seen lt uses the same Hi-lntensity Discharge
{HlD) technology that is used rn expensive
European luxury car headlights to produce a

staggeringly brìght beam that seems to go forever
Several models are available See our websìte for

. Battery, lanyard and filter

;::ii'J8l;T C||lI
. HID Head Torch also available 5T-3366

Was $399 Now $349 Save $50

KVM switches allow you use one keyboard, mouse
and mon¡tor to control several computers Several
models are available in both USB and PS/2

confìgurations
The 2 Port unìts have ¡nlegrated cables on the PC

side and the 4 port USB unit incorporates a USB
share hub
Common Specif ications:
lvlax Resolution 2048 x 1536 pixels
Video Bandwidth 400MHz

2 Porl ue6¡on
Yil-8095

Console Port Connections:
o Keyboard: PS/2 x 1

¡ Mouse: PS/2 x 1

. Monitor: D15HD x 1

USB Uersions:
PC Port Connections:
. Keyboard / Mouse

(or other): USB 2 0
. Mon¡tor: D15HD

Console Port Connections:
. Keyboard / Mouse

(or other):
2POrt: USB2OX2
4Porr:USB20x3
. Monitor: Dl5HD

4 Porl reßion lll-8096
Was S114,95

2 Poil reßion Yl{-8091

Was $89,00

Dìmensions:
Alarm Panel: 168(H) x 168(W) x 78{D)mm
Keypad: 117(H) x 117(W) x 27(D)mm

Designed for home or office this system has 8 zones, of :-
whichuptotWocanbeusedforpanic/duresssignalsand
has local alarm warnings, entry/exit delays, programmable
user codes, delays and alarm duration. Supplied with one
alarm control panel and control keypad.

For Full technical specìfications see catalogue or website

Ref: Silicon Chip Magazine March 2008
Want to control a really big DC motor? This deslgn
will control 12 or 24VDC motors up to 404
contrnuous The speed regulation is maìntaìned
under load, so the motor speed is even under
load lt also features automatic soft-start, fast
swilch-off, a 4-digit LED 7-segment display to show
settrngs, an overload warnrng buzzer
and a low batlery alarm All control J
tasks are monitored by a micro-
controllet so the functionality is

exlensive Kit contains PCB and
all specìfied electronic " .Ë

Take the hard work out of camera installation with
this portable video monitor The unit connects to
the camera being instalìed and lets you adjust and

align the camera, while you are still up the ladder
The monÌtor can run from internal batteries or the
camera's 12 volt power source Very handy

Soecifications:
. Screen size: 3 5 inches

(diagonal)
. lnput s¡gnal: 1 Ovp-p

composite vìdeo
. Video format: PAL

Introducing our new range of high-end midrange
and subwoofer speakers Equipped with:
. Light and rigid Kevlar/paper yellow cone,
. A strong CNC machined magnesium-aluminium

basket,
o Oversìzed Neodymium magnet and
. High temperature Kapton voice coil,
. Vented pole piece design for effective heat

tra nsfer
This range has extremely high power handling
and long cone excursion The range features 4"
to 10" drivers Perfect for centre channels,
bookshelf, computer or part of a multi speaker
system and home audio/theatre applìcations For
detaìls on the fuli range and individual
specificat¡ons see our website or new catalogue
Two examples shown below

6.5" Woofer / Midlange
The Kevlar/paper cone construction is incredibly
rigid making thìs unit not only capable of
enormous bass power
handling it is quite linear
well into midrange
frequencies Suitable for
Hi Fi and home theatre
applications where space
is at a premÌum
Soecif ications:
. Nominal ìmpedance: 8 ohms
. Power handlins: 60 WFMS 

SB9.95oao Sensitiviiv: 85dB 2 83V ai 1m

8" High-End Woofer
Thìs is one of the most rugged 8' drivers we have
ever seen lt is recommended for high
performance but compact vented woofer
systems Massive power handling capability for
an 8" unit
. Nominal impedance: 8 ohms

$139.95ea

Keep track of important weather
parameters like wind speed and

rainfall lt also has a calendar and a
clock with alarm functìon ln addition, it measures
indoor and outdoor temperalure and humidity
. Wind speed ìn km/h or mph
. Max min and rainfall hìstory in mm or inches
. Temperature in Celsius or Fahrenheit
. lndoor & outdoor
. Humidity
.Requires2xAA

and 2 x AAA
batteries

. Display: 180(H) x
'r04(w) x
24lD)mm38 Channel UHt Pocket CB Badio

Upgrade your UHF radio and save
money while out and about
. Up to 5km range
. Built-¡n scrambler
. lncludes 2 charging bases

and one handset

DC-1 028 Extra handsel
Was $49.95
Now $39.95
Save $10

38 Ghannel UHt CB l$,in Pack
This 2 pack of mini UHF CB

communicators can keep you clearly in

touch up to 3km They feature electronic
volume control, mon¡tor functìons
and an integrated blue LED torch
. Êequires 3 x AAA batterìes

3W UHt CB lransceiver
Up to 1Okm transmission
range Maximum output is 3
watts with 1W battery saver
mode All 38 legal channels are
utilised as well as CTCSS sub
channel calling, automatic muLing,
and scrambling Suppl¡ed w¡th a

hìgh gain (168mm) antenna fitted

38 Channel UHf Poekel GB Badio
Keep in touch while hiking,
f ishing or bushwalking
Hands free kit also
available
o Green backliÏ LCD screen

with an SMA connector to allow
the use of external antennas

arger

00
s34.s5

$3s.s5

Designed for storing and

transporting vinyl records, the
interior is padded with a soft foam
material that will absorb the shock of minor bumps
and jolts The top cover can be completely removed
to give the mobile DJ
quick access to a
collection of records or
other equipment The
case features a sturdy
travel handle

o Case Dimensions:
365(L) x 365{H) x
265(D)mm

.lnternal Dimensions: Due Earlr¡ Aprrl
335(L) x 240(W) x 320(H)mm

Also available separately
H8-6379 ABS Roadies Case $69.95
H8-6347 1 9" Rack Mount Road Case $1 29

your computer and peflpherals trom the
shortfalls of mains power and interruptìons This
UPS protects against low/over voltage, surges,
short circuits and power overloads The battery
power, load, input/output voltage is displayed on an

easy to read orange backlit LCD
.4 maìns sockets
. Microprocessor control for high

reliability
. Telephone/FaVModem

protection
. Dimensions: 337(L) x

'192(H) x 1 16(D)mm
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Are things getting too complicated?
IIDI

(HrGH
TNTENSn'4

Simple 9V
battery tester

Many musical instrument pream-
plifiers, DI boxes and effects units
are powered from a gV battery.
However, rarely do commercial units
include any way to test the battery
condition. And without knowing the
battery condition you may be caught
out with a flat battery in the middle
of a performance.

To prevent this from happening,
many musicians replace the battery
frequently, to ensure uninterrupted
use during performalces. This is
often an unnecessary and expensive
exercise.

By adding a low-cost tester, the
battery condition can be readily
checked so the musician can make
al informed decision whether to
replace the battery. With proper
use, the battery'tester will pay for
itself many times over by saving
the expense of unnecessary battery
replacement.

This 9V battery tester was added
to a "Fishman Transducers" Model
B Bass Preamplifler. It enabled bat-
tery checking by simply pressing a
button instead of having to remove
four screws ald the battery snap
before testing with a separate bat-
tery tester.

The circuit uses a 3mm high in-
tensity red LED that lights up with
a brightness reflecting the battery
condition. The 9V battery sup-
plies power when the test switch is

pressed and this current flows via
a 1kO limiting resistor, zener diode
ZDL arrd the red LED (LEDl). With
a 9V supply, LED1 will have about
1.6V across it and the zener will
have 5.1V for a tota-l of 6.7V. The
remaining 2.1V (SV - 6.7V) is across
the 1kO resistor so there is a 2,3m,A.
overall current, However, the current
through LED1 is lower than this at
1-.41rn1' due to the BBB¡rA that is
shunted through the 1.BkO resistor
in parallel with the LED.

At lower battery voltages, tlre volt-
age across ZDL and LED1 remain
about the same and consequently
the voltage across the 1kO resistor
reduces to lower the LED current and
cause it to dim, When the battery
voltage reaches about 6,5V the LED
does not light at all, At this voltage,
most 9V battery operated circuits
wiII be seriously dolrm in perform-
ance or not operating at all.

The 1.BkQ resistor across LED1 is
included to prevent the LED flom
dimly glowing due to leakage cur-
rent through ZD'l- wh:en the voltage
across the zener is less than 5.1V.

The LED was mounted into the
preamplifier case using a 3mm LED
bezel The switch is a momentary
pushbutton type such as the Al-
tronics 5-1405 or Jaycar SP-O71,2

but without the switch cap. The
switch was mounted on a right-
angle bracket so that the end of

switch actuator was just flush with
tlre case. This prevented the switch
from being accidentally pressed
and left on. The hole in the box was
made small enough so a probe (pen
tip) could only be used to press in
the switch,

The remaining components were
wired up between the switch and
LED leads, Note that the circuit ar-
rangement is very flexible and the
LED, ZD1. and the 1kQ resistor can
be connected in series in any order
but the polarity for ZDL and LED1
must be adhered to. Rearranging the
component order may make wiring
easier depending on the position-
ing and amount of space available
in the box.

The accompanying battery dis-
charge graph is shown for an
Eveready Energizer (szz type) oV
battery when powering the Fishman
preamp which provides a nominal
2kQ load. The graph was extrapo-
lated using information provided
by the manufacturer at http://data.
energizer. co mIPDF s / 5 22.p df

The indication provided by the
battery test LED (ie, depending on
the battery voltage) is also shown
on this graph. The very dim condi-
tion of the LED just shows the small
rectangular die lit up in the middle
of the LED,

John Clarke,
Snrcou Cnrp.

There are now five great reasons to
send in your circuit idea for publication
in Srucorrr CHrp. We pay for each item
published or better still, the best ¡tem in
"Circuit Notebook" each month will entitle
the author to choose one of four prizes:
(1) an LCR40 LCR meter, (2)a DCA55
Semiconductor Component Analyser, (3)
an ESR60 Equivalent Series Resistance
Analyser or (4) an SCR100 Thyristor &
Triac Analyser, with the compliments of

Peak Electronic Ltd. See their
website at www.peakelec.co.uk.

So now you have even more reasons
to send that brilliant circuit in. Send it to

Srlrcoru CHrp and you could be a winner.
You can either email your idea to sil-

chip@siliconchip.com.au or post it to PO
Box 139, Collaroy, NSW 2097.

4- t*lr tr'
liconchib.ðom.auI
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Do you ever get the feeling that things are
iust getting too complicated? That's certainly
the case with TV sets, particularly when it
comes to servicing.

Recently, I have had a deluge of
Philips 43PP9225 I 79 Rear Projection
TVs using the A10PTV2 chassis. I
don't know whether this is down to
their popularity and age fthey are now
around seven years oldl or whether
they are unreliable in a beachside en-
vironment [where I am located).

The most common fault by far is
due to the Small Signal Board (SSB)
or Panel (SSP).

Before I continue, I have to clear
up a confusing point here as Philips
havebeenusingboth "SSB" ald "SSP"

fIlI ?R.OBuÉM WITI{ SERVICÉ CALLS
IS ¿OMMIÍMÉNÍ-YOV,VI MAÞE TàI
Eç€ORÍ fO EtrT ÍI-IEß.É9 Y?U HAVIÍO

?t<opuct rxt o)fc ot,l\êoo 
"

loosely in their service manuals and
literature for years, as though the terms
were interchangeable. Unfortunately,
this is not really true because in this
rear projection model chassis they use
both terms to refer to quite different
assemblies.

In this case, the analog SSB is the
small Et-Ez module that plugs into
an BO-pin "RAM-type" socket (1026)
on the SSP (sometimes also called the
Small SignalModule or SSM). LSP still
remains as Large Signal Panel (tharrk
goodness) but what defines the differ-
ence between them? Presumably it's
their size but what then is the defini-
tion of a module?

Anyway, enough of that. Philips still
have their many "service modes" and
though "CommPair" or "Dealer Serv-
ice Tools" are unfortunately unavail-
able, at least we still have CSM, SAM,
SDM a¡rd test points (Customer Service
Mode; Service Alignment Mode and
Service Default Mode). So, provided
you have a discernible picture, you
can access the error codes (by entering
0-6-2-5-9-6-I on the remote).

Once the OSD (On Screen Display)
shows the error codes, you should re-
ally clear the buffer and turn the set
off with the remote. When you repeat
this procedure, the set will now show
only the current error codes ald not
the complete history,

Error codes 1.7, 23 & 33 can all be
ignored as they are considered "nor-
mal" ! Take my word on this one - a lot
of clients who are eagle-eyed curiously
watch this procedure and quiz me on
this and afterwards say they are not
satisfied as they don't want a set witl
any errors. These are the same guys
who buy a demonstrator set that they
saw working perfectly but then reject
it when they take it home because they
don't want a set that has "ghosting".
Explaining about faulty aerials won't
wash - after all, "my 3o-yeaÌ old TV

Items Govered This Month

. Philips 43PP9225179 Rear
Projection TV (A10PTV2
chassis)

. Philips 42FD9953/69S plasma
fV FM242 chassis)

o Grundig Elegance 82 Flat
MFW82-31110 MV/Dolby
(CUC1935 chassis)
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always gave perfect pictures".
Many of the error codes are also du-

plicated in the "Blinking Standby Red
LED" so that you can deduce the error
code even if there is no picture. This
can be quite helpful on occasions.

It all makes servicing sound so sim-
ple - a bit like the "valve jockey" days
of black and white television.

WelI, unfortunately, this is where
this system falls down. The SSB that
generates these codes is often the
cause of them too and they can be
intermittent. As a result, it has got to
the stage that when in doubt, change
the SSB first. The current version is

OO"FAULTY AET?IALS
WON'f WASH"O"

54 sntco¡xt cntp

2AP1-2.56, part numbet 3139 1,27

20331 exchange.
However, before sending it off for

replacement, it's best to write down
[if possible) all the settings stored in
it for the TV including 40 Options, 6

Tuner, 16 White Tone, 19 Geometry,
7 Sound and 24 Smart Settings. This
can save a great deal of time later, If
you are subsequently lucky enough
to get an exchange that matches your
TV, then you have no worries as it will
have the same values or will be pretty
close to those already stored.

No sound
My first drama with one of these

sets was when I was called out
for a no-sound fauÌt (definite, not
intermittent). Of course, when I
got there and switched it on, the
sound was perfect so Murphy
was well and truly at work.
Now the problem with service

calls is that you are now commit-
ted - you have made the effort to get

there and so you want a result. In this
instance, I decided to do my next call
which was a few blocks away and
then come back, which I did. This
time there was no sound at all (per-
manently). I checked the error codes
several times but there were none.

PLASMA SÉfS CAN 9OUø'Ç I)?
As r.{tAfÉRs tN WtNfÉæ.,oo

Next, I checked that the fault was the
same for all TV and AV inputs which
it was. I then removed the lower back
and with difficulty confirmed that
there was +41V on pin 12 of connec-
Tor 1.O1.7 - the very furthest one away
from me (naturally)!

That done, I plugged a pair of
headphones into the side headphone
socket and was surprised when this
gave perfect sound, This told me the
problem had to be the audio output IC
(IC7402, TDA7265) which naturally I
didn't have with me and in fact, would
have to order in. In the meantime, to
keep the customer huppy, I pinched
one of the amplified loudspeakers from
their PC and plugged this into the TV's
headphone socket to give sound. This
worked well

The next week, I called back, re-
moved the SSP/SSM (whichever you
prefer) and fitted the new audio IC. I
also checked for any signs of stress in
the old IC a¡d its surrounding parts but
could find nothing, so there was noth-
ing to indicate why it had failed.

When I finished and switched it on,
fuII sound was restored to the main
loudspeakers. I checked for error
codes again and alÌ was sweet but not
for long. Would you believe it? - the
sound died again while I was writing
out the customer's receipt.

Back into the set I dived again, hav-
ing checked the error codes yet again.
WeÌÌ, obviously something was wrong
and my suspicions turned to thatblan-
kety-blanklittÌe SSB. The sound, after
all, is controÌled by ihe SSB so this had
to be a good place to start.

This time, I left a loan set with the
customer while I took the SSB away
to send off for an exchange. In the
mealtime, I had alother of these beasts
arrive in my workshop. This set was
identical to the first but its fault was
that it was intermittently dead.

Eventually, I managed to get it work-
ing long enough to get into the SAM
mode and apart from the usual 17,
23 & 33 codes, there were no errors
reported. However, as I hadn't sent
the first SSB off yet, I decïded to swap
modules and see if the faults changed
too. Eureka! - finally something was
working to plan.

Now that I had confirmation of both
the symptoms and their causes, I sent
both modules off for exchange. While
I was at it, I had noticed the 1O-lead
cable from the "Double Window"
board F to the SSB was one of those
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Z-way active crossover uses
transconductance amplifiers

This 2-way active crossover can
have its frequency adjustedby a sin-
gle potentiometer over a ralge from
7lHzto SkHz and the frequency can
be read by a digital multimeter set
on a DC range. One channel (left) of
a stereo circuit is depicted.

The circuit has four sections: a
high-pass filter, a¡r all-pass fiIter, a
differential amplifier and an expon-
ential current source. The high-pass
filter uses two cascaded LM13600
operational transconductance am-
plifiers (OTA) connected as identical
first-order high-pass ûlters (ICra,
IClb). The high-pass output (for tre-
ble frequencies) is taken from lClb's
pin 9, the emitter of the internal
Darlington transistor.

The all-pass filter is based around
IC2a (another OTA package) and op

amp IC3a (IC2b is used in the right
channel). IC3a's output is fed to op
amp IC3b which is connected as a
differential amplifier to take the dif-
ference between the high-pass and
all-pass filters to obtain the second-
order low-pass.output, ie, for bass
frequencies.

To set the crossover frequency, op
amp IC4 and transistors Q1 & Q2 are
configured as an exponentiaÌ current
source to OTA stage IC1a. It works
on the principle that the output cur-
rent from Q2 doubles for every +lV
increase at its input (VRl).

Calibration is as follows: set trim-
pot VR1 to provide 0V on the base
of Q2 and record the crossover fre-
quency for this setting (you will need
a frequency meter or oscilloscope to
do this). Then connect aDMM across

VR3 (5kO) and the associated 20kÇ)
resistor on the collector of Q2 (as

shown on the circuit). Adjust VR3
so that the DMM reads the crossover
frequency recorded earlier; eg, if
the recorded crossover frequency
was 24OHz, the DMM should read
240mV DC.

After calibration, you simply
adjust VR1 to set tlre crossover fre-
quency as indicated on the DMM.
Accuracy depends on calibration
and is typically <2%,

Note that once the crossover fre-
quency has been set, the DMM must
be disconnected from the circuit,
otherwise it cal cause odd modula-
tion effects at low frequencies.

Editor's note: The LM13600 is
now an obsolete component but it
can be obtained from www.futurlec.
com.

Malcolm Sharp,
Berala, NSW.

flat-wire wafer thin membrane types
which, after maly insertions, deveÌops
a kink near the ends and eventually
breaks. So I thought that as I was or-
dering the modules, I would just hang
the expense and also replace these
membrane connectors.

Eventually, the replacement SSBs
arrived along with some new leads.
These looked different from the origi-
nals in that they had a metal screen all
down one side and were also slightly
longer, Otherwise, they looked perfect
and were of better quality.

This would all be a snack I thoughi.
I was about to fix two rear projection
TVs in one afternoon, so off I went to
the first customer's house.

. I plugged the new SSB into the first
set and was delighted to get sound
again but now there was no picture.
I could get OSD and Teletext etc but
no picture and no error codes showed
anything to be faulty.

Perhaps one of the new boards was
faulty so I fitted the second with the
same result as before.

This, as Bugs Bunny would say,
was a revolting deveÌopment. I was
by now thoroughly annoyed - this
was definitely not on the agenda for
the afternoon.

The only other thing that had
changed since I last looked at this set
was that I had replaced the flat cable
with a new one, That couldn't pos-
sibly be faulty too - could it? I tried
the other one but this gave the same
symptom.

In tle end, I replaced the old man-
gled one (with difficulty) and the
picture reappeared. I checked all the

VERY ?LÉASANÍLY SUR€R\Sø? WHáN
A GORGEOUS CH|CK PI.{ONÉP I'AÉ "".

adjustments and Ieft with the sound
still working.

So what was wrong with the new
leads? I examined one of them closely.
It was a 10-way flat lead witl screening
down one side. And that was when I
noticed a couple of indentations on
the screened side near one end. What
the heck were they for?

Well, to cut a long story short, I
found with my ohmmeter that this
was how the screen made contact
with some of the other connectors
on the other side, thus shorting the
video signals to ground, So the cables
weren't the correct ones and had to be
sent back lor a credit,

I made a few further enquiries but
no-one knew the part number for the
correct cables.

Well, so far, so good. Thai left only
one more to go - the set that was in-
termittently dead.

Now the guy that owned this was
extremely interested in everything
that was going on and seemed to be a
very competent and intelligentbloke, I
was still feeling pretty good about the
previous job, so I replied to his rather
searching questions in some detaiÌ
while working on his set.

Most of his questions were aboutthe
picture quality, which on these sets,
if they have been used a lot, starts to
become rather poor, What happens in
that the picture becomes streaky, with
poor focus and poor greyscale. And
his was pretty poor, probably because
someone in his home smoked a lot,

Anyway, I chatted on about cleaning

g

Magnetic proximity
switch

This circuit is a magnetic proxim-
ity sensor and can control a motor-
ised door using a small permanent
magnet,

When a magnet is detected by the

reed switch, it closes to puII pin 1

of NOR gate ICla high. This enables
the monostable based on gates ICla
& IC1b.

The resulting pulse at pin 4 of IClb
switches on transistor Q1 to trigger
a second monostable based on IC2,
a 555 timer, Its output goes high for

between 0.5 ard five seconds, as set
by trimpot VR1,

This second monostable controls
the "on" state of relay RLY1 which
is switchedby transistor Q2. LED1 is
lit when the relay is turned on.

T. K. Hareendran,
Kerala,India. (930)

TRUE AU DIOPH ILE SPEAKERS
Danish Engineered Speaker Drivers for

Astonishãng Sound Reproduction with
Clarity & ûutstand¡ng Performance

vifa innovation lives on

þ- scANSPEAK

Tymphany & DST br¡ng together Peerless & FìndSpecs,/derailsonline:

:::'ì;:3åT'.¿i:""iT;'j;.#:;:, ;::ffii:1 www.d-s-t.com.au
the past 80 years. V¡s¡t: www d-s-t com au
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fHtS tS A MANIú\^OTH ÍASK
&TAKÉS LOÍS OF TIME

wouldn't work and neither did half
the front control buttols.

I quickly put two and two together
and asked him how he had cleaned
the mirror. As I suspected, he had
disassembled the rest of the cabinet
- all by himself,

Although recognising his initiative,
I knew lrom experience that you really
need two people to handle the heavy
cabinet. The front control panel is
attached to the front escutcheon and
the lead to it needs to have its harness
properly released,

I could have bet money on the spot
that he had cracked the control PC
board (N) due to the strain from the
trapped lead. Sure enough, when I re-
moved it, I found three hairline cracks.
I jumpered these, re-assembled the
set and checked the error codes and
adjustments before leaving.

You have got to keep your wits about
you when dealing with these monsters

- and their owners.

Philips plasma TV
I was pleasantly surprised when a

gorgeous chick phoned me about her
2oo3 model Philips 42FD9953/69S
plasma TV. This set uses an FM242
chassis and apparently, it had died
during a storm.

The display in this plasma is a Sam-
sung unit and consequently ituses lots
of Samsung boards as well, including
the power supply - for which no cir-
cuit was available.

In this set, the lront red LED was
continuously flashing and on the pow-
er supply board, the green LEDB002
and LEDB003 would both come on.
However, both LEDB001 (Power DrvJ
and LEDB004 (ProtectionJ remained
off.

With these two symptoms, the trou-
bleshooting flowchart says "change tlre
board". So $900 went down the drain
- what a waste ! Still, it was well worth
fixing and a plasma set can double as a
heater in winter (well, almost),

Impure Grundig
A friend brought in his Grundig

Elegance B2 Flat MFWB2-31110 MV/
Dolby using a CUC1S35 chassis. He
was mostly complaining about the
purity patches of incorrect colour on
the picture.

I have written about this symptom
before on this TV as it is not the
usual PTC (R22501) type problem.
The automatic degaussing circuit is

the gain and selectivity ofthis stage is
increased accordingly.

IC1 operates as an inverting amplifier
and provides most of the audio gain, D4
&D5 in the negative feedback network
provide audio limiting to prevent loud
signals deafening the operator.

Transistors Q3-Q5 function as a
simple "totem pole" amplifier to drive
headphones ora speaker. (Editor's note:
the 680kÇl bias resistor for Q3 may
need adjustment to obtain half supply
[ie, 6Vl at the junction of the emitters
of Qa & Q5).

It is recommended that t}re circuit be
built on a PC board. This will guarantee
component rigidity, greatly enhancing
stability ald performance.

The prototype used a S-pin DIN
socket to facilitate coil changing. VC1
is an AM/FM polycon tuning capacitor
from a defunct radio-cassette player
which also furnished the tuning pul-
leys and shaft,

It is recommended to use the larg-
est tuning reduction possible, to ease
tuning, especially when attempting to
cover a large shortwave segment with
one coil. The smaller FM capacitor
section is available at the coil socket,
as well as the 150pF MW sectioq use
the latter for greater coverage.

A few metres of wire will suffi.ce
as the antenna, as the receiver is very
sensitive. In use, rotate RF gain control
VR1 fully clockwise and rotate regen-
eration control VR2 clockwise until
background or atmospheric noise is
heard. By rotating the tuning control,
stations will be heard, possibly as
heterodlmes at this stage. Reduce the
regeneration to the point where the sta-
tion becomes audible a¡d reduce the
RF gain for a suitable listening level.

The plug-in coils are wound on a
pen case which, after the internals
have been removed, is then glued to a
5-pin DIN plug. A fuIl set of coils can be
wound to cover all of the HF ranges and
a link to the 150pF gang will extend
coverage at the lower frequencies, The
prototype was capable of resolving SSB
on BB67kHz, the aircraft net, for peri-
ods of more than 30 minutes without
retuning, once stabilised. This level of
performance requires good construc-
tion practice, with rigid mounting of
the PC board into a metal cabinet.

D. S. Edwards,
Taylorville, NZ. ($70)
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the lenses and the mirror (and how to
be very carefuI not to scratch itJ and
also mentioned the CRT lens coolant
(ethylene glycoll, He was an attentive
listener and asked many questions on
how to do this and why it need to be
changed.

I told him that algae grows in the
coolant on the green and blue guns
but rarely on the red and that if there
is insufficient coolart, the phosphor
can wear out.

I also told him that the job was quite
labour intensive and required a lot of
care, otherwise the coolant could spill
onto the circuits below and destroy
them,

Anyway, I completed the job and
left, satisfied that all was well. But it
wasn't- one week later he phoned me
to say that the set was dead again,

WeIl, these things happen I guess
but why do they always seem to hap-
pen to me? Anyway, I arranged to
go back as soon as possible and take
another look.

When I got there, I switched the set
on and sure enough, the set was dead.
But that wasn't all - smoke was com-
ing out of the lefthand side where the
sound IC is,

I removed the SSP/SSM and ex-
amined the audio output IC. It was a
blackened charred meõs but there was

56 Smcox Cøtp

something else there too. It looked like
an emulsion of water but when I got
closer to it, I saw that it was ethylene
glycol,

Someone's been fiddling
Now the truth came out. He had

tried to remove the lens from one of
the cathode ray tubes and coolant
had leaked out. No wonder the set
was dead.

I took the board back to the work-
shop and cleaned it up before install-
ing a new audio IC. I then went back
and reinstalled it but when I tried to
turn it on, the set wouldn't start. But at
least there was no smoke this time.

Fortunately, I had another identi-
cal set which had just arrived in the
workshop, so I decided that the best
course of action would be to take the
entire chassis with me.

Once there, I swapped the boards
one by one, carefully examining each
for more fluid as it was removed. I
did find quite a few more spots but it
wasn't until I re-seated the SSB board
back into its B0-pin slot on the SSPi
SSM that I finally got the set goiirg,

I went back to the client and reas-
sembled his set. I found yet more fluid
on the focus assembly but when that
was cleaned up, the set burst into
Iife. However, tlre remote control still
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fnteresting circuit ideas which we have checked but not builú and tested. Contributions from
readers are welcome and will be paid for at standard rates.

Timer has zero current
after shutdown

This timer gives a short beep at
the end of a set interval a¡rd then
shuts down completely, with zero
standby current,

The circuit uses two 555 timers
connected in monostable mode. IC1
determines the delay, which is about
15 seconds with the components
connected to pins 6 & 7, It triggers
the second timer, IC2, which deter-
mines thebeep duration of about 0.5
seconds. Both timers operate from
a +9V rail and an intermediate rail
which is connected to the 0Vrail via
relay RLY1 and SCR1,

RtYl: 5Vl500o DIL REED TYPE ÍJAYCAR SY4030l

It works as follows: to start the
timer, pushbutton 3L is pressed
to trigger the SCR into conduction
and current flows via LED1 and
the relay's 5000 coil from pin 3 of
IC1 which is already high, being
connected to the +9V rail, IC1 then
self-triggers and keeps pin 3 high
after switch 31 is released.

At the end of the 15s interval, pin
3 of IC1 goes low arrd triggers IC2,
IC2's pin 3 immediately goes high
so that cunent continues to flow
through the relay coil via LED2.

At the end of the beep time, pin
3 of IC2 goes low and the current
through the relay coil ceases and
the SCRturns off. No further current

can flow until switch 5L is pressed
again.

tEDl & LED2 provide indication
that the circuit is working, as weII
as providing isoiation between the
outputs of the two timer ICs.

To vary the time setting of either
timer, use the formula T = 1.1RC
where T is time in seconds, R is
resistance in megohms and C is ca-
pacitance in microfarads. Remember
though, that while resistor values
are typically 1% tolerance or bet-
ter, electrolytic capacitors have a
wide tolera¡.ce and you may need a
trimpot to set an exact time.

A. f. Lowe,
Bardon, Qld, ($40)

controlled via a Triac (TC22503) and
an optocoupler (OK22505), so that
the set can be degaussed via the mi-
croprocessor every time you switch
on from Standby, However, the Triac
becomes faulty, leading to intermittent
purity patches.

The easiest answer is to remove the
Triac and fit link 8R22503 falready
drilled), so that degaussing only takes
place on switch on with the main
power switch.

Having frxed this problem, I also
noticed east-west pincushion distor-
tion in the picture. Unfortunately,
though, the correction oircuit is in the
least accessible part of this chassis,

with tall metal heatsinks
surrounding it.

The first thing I did was
remove the chassis far
enough to gain Iimited ac-
cess to the PC board. I then
resoldered as much as pos-
sible around the whole area
of the correction circuit.

When that didn't fix it, I
began checking east-west
modulation diodes D5357 1

and D53572 and the ad-
jacent coils and resistors.
It was while I was doing
this that I found R55514
Ø.7A) to be open circuit. I
replaced this and noticed
it fed IC55510 (TDA81,45),
the B-pin east-west correc-
tion power IC, which I also
replaced.

I thought that this would
crack the problem but although replac-
ing these parts improved the distor-
tion, it still didn't fix it. There was
nothing for it now but to check the
tuning capacitors.

This is a mammoth task and takes
lots of time. You not only have to re-
move each capacitor and measure it
but also then refit it down in the works.
Eventually, after a lot of work, I found
two red block MK capacitors (C53506
& C53507) whichwere marked 0.2SpF
400V. These looked as though they
had been slightly cooked and were
somewhat distorted. In addition, their
capacitance had nearly vanished.

It's typical of Grundig to choose a

value such as 0.25pF which as almost
everyone knows, is not readily avail-
able. I wasn't about to order one from
Grundig and wait for it to artive, so
I settled lor o.22¡tF for each capaci-
tor, Installing these again improved
the distortion but it still wasn't the
complete cure.

Eventually, I found that D55512, a
ZPD33 zener diode on the output (pin
5) of IC55510, was the remaining cul-
prit. I had in fact previously checked
this diode in-circuit with an ohmmeter
but it was only when I checked it out
of circuit that it showed up as being
slightly leaky. A new one fixed the
problem.

So that was how most of one day
was ruined by tedious work until the
problems were all tracked down, Un-
fortunately, I couldn't see my friend
being inclined to pay for all this work
for such a small improvement, so I gave
him a discount. sc

Rigol DS5062MA 60MHz Rigol DS5102MA 100MHz Rigol DS1302CA 300MHzRigol DS1202CA 200MHz

200MHz Bandwidth,2 Ch
2GS/s Real Time Sampling
10k Memory Per Channel
Advanced Triggering
Built-in USB
3 Year Warranty

olilY $2,036 ex csr

60MHz Bandwidth, 2 Ch
1GS/s Real Time Sampling
4k Memory Per Channel
Advanced Triggering
'Builtin USB
3 Year Warranty

) l00MHz Bandwidth, 2 Ch
> 1GS/s Real Time Sampling
) 4k Memory Per Channel
) Advanced Triggering
> Built-in USB
) 3 Year Warranty

oltrY $l,0gg * GSr

300MHz Bandwidth, 2 Ch
2GS/s Real Time Sampling
10k Memory Per Channel
Advanced Triggering
Built-in USB
3 Year Warrânty

0llU $2,620 ex osroltlY $lgg 
"" 

csr

Sydney
Tel 02 9519 3933
Fax 02 9550 1378

email test¡nst@emona.com au

Melbourne
Tel 03 9889 0427
Fax 03 9889 0715

Brisbane
Tel 07 3275 2183
Fax 07 3275 2196

Adelaide
Tel 08 8363 5733
Fax 08 83635799

Perth
Tel 08 9361 4200
Fax 08 9361 4300

web www emona.com au EMONfi

ronrcs
1823 Fax: (03)9011 6220

l¡rtr-orluc¡rrg tlre MT Systetrì

P¡ices & documentation ayailable on website:
wwvv.ozitronics.com

A selies of C oroqlammable chips based on the
latest generation of 8051, Atmel AVR ot ABM
cole f lãsh microcontlollets.
.0nboard 16-bit run-time interpretet

for fast program development

Multiple, selectable program slorage
.Lots o1 sample programs
.Free l0E includes text editor, c0mpiler, simulator, lesl

terminal & serial downloader (n0 pro0rammer required)
.Demoboards available f0r quick and easy project

development

Regenerative shortwave radio receiver
has audio limiter

This receiver combines simplicity
with good performance ard cart be
configured to cover any or all seg-
ments of the MW and SW bands,
with AM, SSB/CW and FM modes,
Selectivity is very sharp, sensitivity
is high and short-term stability is
very good.

The RF signal is fed through an in-
put attenuator consisting of D1 & D2
and several 1kQ resistors, Forward
bias for the diodes is obtained from
the voltage across LEDL.

VR1 provides an adjustable coun-
tervailing voltage which varies the
dynamic resistance of the two diodes
and therefore provides smootì con-
trol of the RF signal, preventing over-
load from strong local stations and
also acting as a volume control,

The signal from the attenuator is
fed to the emitter of PNP tra¡sistor
Q1, a grounded base buffer providing
little gain but isolating any loading
effects from the antenna and input
stage. The signal from Q1's collector

is fed via the tuning stage involving
coils L1, L2 andthe associatedtuning
gang VCla & VC1b.

FET Q2 operates as a¡ infinite im-
pedance detector, with the detected
audio appearing across the source
load resistors. A small amount of
residual RF appearing at the source
of this FET is returned to tuning coil
L2 via diode D3 and the 10nF cap-
acitor. Potentiometer VR2 is the re-
generation control and it varies the
dynamic resistance of D3.

The resultant positive feedback
effectively cancels all losses in coil
L1, greatly increasing its "Q", so that

IMPURÉ GRUNÞIG
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1 PC board, code 14104081,
1O2x72mm

1 diecast box, 1 18 x 93 x 35mm
1 SPDT toggle switch (S1)
1 SPST micro tactile switch with

0.7mm actuator (S2)
2 cable glands for 4-8mm

diameter cable
2 TO-220 silicone insulating

washers and mounting bushes
4 small adhesive rubber feet
2 PO-mount 3AG fùse clips
1 104 3AG fuse (F1)
1 ferrite ring core 18 x 10 x

6mm (Jaycar LO-1230 or
equivalent) (T1)

1 NTC thermistor (10kfi at 25"C)
(rH1)

1 DlP18 lC socket
4 9mm long M3 tapped spacers
8 M3 x 6mm screws
2 M3 x 1Omm screws
2 M3 nuts
4 M3 x 10 screws
4 M4 nuts
4 M4 star washers
4 insulated crimp eyelets
2 100mm cable ties

1 1m length of 154 figure-8
automotive cable

1 100mm length of medium-duty
red hook-up wire

1 100mm length of medium-duty
black hook-up wire

3 3-way headers with 2.54mm
spacing

1 2-way header with 2.54mm
spacings

3 jumper plugs
I PC stakes
2 insulated battery clips (red and

black)
1 600mm length of 0.5mm

enamelled copper wire
1 50mm length of 0.7mm tinned

copper wire

Semiconductols
1 PlCl 6F88-l/P microcontroller

programmed with 1 41 04084
(rc1)

1 lRF1405 N-channel Mosfet (Q1)
1 8C337 NPN transistor (Q2)
2 8C327 PNP transistors

(o3,o4)
1 24V 1W zener diode (ZD1)

1 18V 1W zener diode (ZD2)
1 1 N4004 1A diode (D1)
5 1N4148 diodes (D2-D6)
1 LM317T adjustable regulator

(REG1)
2 orange 3mm LEDs (LEDs1&3)
1 red 3mm LED (LED2)
2 green 3mm LEDs (LEDs4&S)

Capacitors
1 470¡t"F 25V PC electrolytic
2 100¡rF 16V PC electrolytic
1 1OpF 25V PC electrolytic
3 100nF MKT polyester
1 3.3nF ceramic
1 120pF ceramic

Fig.11r check your etched PC board for defects before installing any
parts by comparing it with this full-size artwork.

to

Many of today's digital S¿R cameras risk serious damage if used
with un externol electronic flash, whether thqt is a portable type or
a large studio "strobe", We found this wus the case here at SILICON
CHIP so we have produced a flash trigger to ensure the camera's
safety, You can do likewise - but beware ol the IISP!

T t /e use a relatively ancient but perfectly serviceable

v v ;f, "",::#fi: " "* '""Jffi 
Tï;il'"ÈË, ftïåi

SLR). The Nikon replaced my three much-loved but 40-
year-old Minolta (film) SLRs.

When we changed to the Nikon, there was a minor prob-
lem: no sync connector (commonly known as a PC con-
nector but it has nothing to do with personal computers).
There was a hot shoe connector though and we obtained a
hot shoe-to-PC-socket adaptor to solve that problem,

The second thing we checked was the instruction malual
for any warnings about using studio strobes. There were

58 Stuco¡v Crtrp

two: (a) the maximum strobe firing voltage that could be
applied to the camera was 250V DC and (b) the polarity of
the sync lead had to be tip positive.

Hmm! Both of these could be problems. The second cer-
tainly was because the phone-type plug which connected
to the Balcar flash was tip negative. At least that problem
was easiÌy solved,

Then we wanted to know the voltage at the sync termi-
nals. That's easy, right? We connected a digital multimeter
to the sync terminals and it gave a reading of 224Y. BtÍ a

day or so later, when I repeated the test (to be sure, to be
sure, etc) it was down to 103V.

For example, a battery graph may
show the cut-off or cyclic voltage at
OoC to be 14.9V. At 40"C it may be 2Y.
So (t+.2 - L4.9)/40 is -17.bmV/"C.

Where the float temperature com-
pensation is differentto the cyclic tem-
perature compensation, a compromise
between the two values wiII have to
be made. Note that the graph can be
interpreted over a smaller temperature
range that is consistent with the tem-
peratures under which you expect to
be using the charger.

To setthe adjustable parameters, ap-
ply power to the Charge Controller via
a battery or charger and select the bat-
tery type with LKS or LK6. That done,
connect amultimeterbetween TP GND
a¡rd TP2 and adjust the required cut-off
voltage using VR2.

Each volt represents a 10V cut-off
so 1V at TP2 sets a 10V cut-off ,1,44V
sets a 14.4V cut-off, etc. Now connect
the multimeter to TP3 and adjust VR3
for the required float voltage. Each volt
at TP3 represents 10V float.

For the temperature compensa-
tion, monitor TP4 and adjust VR4
for the required compensation. Here,

siliconchip.com.au

5V represents -50mV/'C and 2V rep-
resents -2OmV/"C, Press 52 to store
the values. The Thermistor, Charge
and Float LEDs will all flash twice to
acknowledge the setting and that the
cut-off, float and compensation values
have been stored.

You can store the parameters for the
second battery type by changing the
settings for LK5 and LK6 and read-
justing the trimpots, Store the values
using switch 52. Note thai adjusting
the trimpots without pressing the store
switch will not store new values. SC
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Fig.9: this scope shot duplicates the waveforms shown in
Fig.2(a). The white trace is the charger input while the
red trace shows the 100H2 current pulses into the battery.

to 10.5V. A battery with an RC of sO

will supply 25,t for 90 minutes. The
amp-hour specification (Ah) refers to
the current that can be supplied (usu-
ally over a 20 hourperiod). So a 1004h
battery can supply 5A for 20 hours.

To convert from RC to Ah, multiply
the RC value by 0.42 (derived by mul-
tiplying by 25,t to get the capacity in
Amp minutes and dividing by 60 to
convert from minutes to hours).

Inpractice, because the RC capacity
specification uses 25,A., the conversion
from RC to Ah often gives a lower
Ah value than the battery's actual
Ah capacity, This is because the Ah
capacity usually requires much less

Fig.10: this shot shows the Charge Controller operation.
The red trace is the 100H2 input from the charger while
the yellow trace shows the current into the battery.

By Ross Tester

Hang about, nothing had changed, so what was happen-
ing? Surely not even a large mains variation could make
that much difference? Something had changed and I took
a few minutes to realise that I had used a different DMM.
The first one was a 10MQ Tektronix TX3 DMM while the
second was a much cheaper model which, as it turned out,
had an impedance of only 3MQ.

Could a digital multimeter be loading the camera's sync
circuit by so much? Well, yes it could, since the sync cir-
cuit is essentially a capacitor discha¡ge circuit to fire the
Xenon flash tube. When the camera's flash contacts close,
they discharge the capacitor to fire the flash tube.

In essence then, the sync circuit is just a capacitor which
is charged from a high voltage source, So to find out the
open-circuit voltage from the sync circuit and the charging
impedance, we decided to make a few more voltage tests
with loads of 10MQ [ie, with the Tektronix DMM] and 5MO
(Tektronix DMM in parallel with a 10MO resistor). This
gave results o1224Y and tztV respectively.

We then set up a pair of simultaneous equations (see

panel). When the equations were solved, the results were
that the open-circuit voltage was about 324V and the im-
pedance around 4.5MQ!

Well, 324V was quite alarming and could certainly do
damage to any camera. To confirm this high voltage calcu-
lation, we decided to make a further voltage measurement
using a 50MC¿ high-voltage probe with our LeCroy oscil-
loscope. The scope revealed that the voltage was around
3L0V, In fact, we had quite a few problems trying to make
sensible measurements with the oscilloscope and its 5 0Mç¿
probe because the Balcar's trigger circuit was floating with
respect to mains earth and any connections to the scope
tended to upset its operation.

However, we were able to confirm that the open-circuit
trigger voltage from the Balcar flash was well in excess of
300v,

The answers are on the 'net . . . NOT!
As part of the research for this feature, we spent many

hours on the internet looking for the experience of others.
Several websites (including www.botzilla.com/photo/
strobevolts.html,
msg?msg id=O0KBWT and
articles/flashvoltage.html ) had pages and pages of strobe
sync voltage readings. These were taken by photographers
all around the world on a huge variety of strobes and off-
camera flashguns (many of which we've never heard ofl.

After our investigations, we would bet London to a brick
that all of the.sync voltage readings are wrong. Most were

current from the battery over a longer
period.

For batteries that require a lower
current than that supplied by the
charger, the charge rate cal be reduced
from 100%. So for a charger that is
rated at 4A and a battery that can only
accept a 2A charge current, set the
charge rate to 50%,

The charge rate is set using VR1,
where the voltage at TP1 represents the
percentage. Voltages of 1V or more give
100% while values below 1V provide
lower percentage charge rates. For
example, a 0.5V reading gives a 50%
charge rate duty cycle.

Note that when charging a battery

that has less than 10,5V across its
terminals, the charging will be in a

specific burst mode with the burst at
200ms every two seconds when the
charge rate is set to 100%. At lower
charge rates, the burst length wiII be
reduced accordingly. During under
voltage burst, the Charge, Absorption
and Float LEDs flash,

As mentioned, the charge LED can
be set to flash when charge is applied
during the absorption and fl oat phases.
This is the initial setting.

Ifyou do notrequire the charge LED
to show during these phases, you can
disable this, Switching off power and
pressing S2 while the power is re-ap-
plied will disable this feature, The
change is acknowledged by a mini-
mum of two fast (2/second) flashes of
the Charge LED, The acknowledge-
ment flashing continues until the
switch is released.

You can re-enable the feature by
pressing 52 at power up again.

Setting the parameters
Most battery manufacturers will

specify the required cut-off (also called
the cyclic voltage), the float (also called
the trickle voltage) and the tempera-
ture compensation for each battery.
Note that the cut-off and float voltages
must be the values for 20'C.

The temperature compensation
required by manufacturers is usually
shown as a graph of voltage versus
temperature. You need to convert this
to mV/'C. To do this, take the differ-
ence between the voltages at two dif-
ferent temperatures and divide by the
temperature difference.

It's an oldie but a goodie - our Balcar 41200 Studio Flash
power pack which mates with the flash head and softbox
diffirser at top left, The SAFE-T-FLASH trigger we made is
in the black 6,5mm plug (highlighted) - it reduces the sync
trigger from 300V to around 7.5V (and could go even lower).

Â:l¡l l{ax ¡nun 14. 3V
B:ID ÍEÀN 13.2U
c:lD l{¡n¡nun 12. sv
D:CID

rolcê, .\È/. drs

You will need to fit a couple of heavy-duty clips to make the connections to the
battery. And yes, you can use it to charge your car's battery,
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How DO you determine the
source voltage and impedance?
The sync source of the Balcar electronic flash described in this
article is the classic "black box". lt had an unknown (high) source
voltage and an unknown (high) source impedance. When you

have two unknown values, how do you proceed? The first step is

to draw the equivalent circuit, as shown below

lnside the "black box" is a voltage source V9, connected in series
with the output impedance Rs. This is connected to the "outside
world" to the load R¡, The next is to measure the voltage across
R¡. Then repeat lhat step for a different value of R¡. We now
resort to Kirchoff's Voltage Law which states that the sum of the
electrical ootential differences around a closed circuil must be
zero.

So we draw up an equation based on that law (also known as

Kirchoff's loop or mesh rule):

Vo=loRo+Vt

Since the same current (16) flows around the whole loop, we can
calculate:

lo = Vt/Rt

and we substitute that into equation (1 ) to get:

Vs = (VL/RL)Rg + V¿ (3)

We then take the voltage measurements forlOMO (224V) and

sMO loads (171V) and substitute them into equation (3) to get
two new equations:

Vo = e24v/l1Ma)Rs + 224 (4)
Vs= (171V/5MqRs+ 171 (5)

We then calculate the value for ls in each of the equations and
substitute its value into (4) and (5). This gives:

(1)

(2)

' Vs = (2.24 x tù,)Rs + 224
Vs=(3.42x10'5)R6+171

To solve these simultaneous equations to find a value for Rg,

subtract equation (6) from (7) to get:

(6)
(7)

Therefore:

0=t.18xtù5R0-53 (8)

Ro = 53/1.1 8 x 1ù5 = 4.49Ma

We can then substitute this value for Rs into equations (6) or (7)
to calculate the value of Vs and the result is 324V.
This is the true value forthe open circuit voltage ofthe sync
circuit; something that could not obtained by any direct
measurement.

Fig,l: here's the actual firing of the Balcar strobe flash,
with only the high impedance [50MO) probe of our LeCroy
DSO connected. The ripple on the trace is actually 50Hz
hum. Note the maximum voltage reading of 317V.

recorded as being done with a DMM, usually of unknown
pedigree. By the web posters' own admission, at least a few
of them were done with an analog multimeter,

To prove the point, we measured the Balcar sync voltage
with two different analog multimeters.

One, a typical model with 2 0,000Q/V impedance, gave us
areading o121,oY on its 500Vrange and 160V on its 250V
range. The second, nominally 20,00OC¿/V but dropping to
10,000O/V on its highest [300VJ scale, gave us readings
ofjust 70V on the 300V scale and 54V on its 100V scale,
Table 1 shows the actual voltage readings with various
analog meters,

These results are further confirmation of the high charg-
ing impedance of the Balcar sync circuit ald of course, a¡e
utterly misleading as an indication of the true voltage,

But based on their meter readings alone, most internet
posters would say (and do say!) it would safe to use the
Balcar flash with a Nikon. However, we know the true
voltage is over 320V and most definitely not safe.

The conclusion? You simply calnot use a multimeter
- analog or digital - to accurately measure voltage in such
a high impedance circuit. They load the circuit too much
to produce an accurate reading,

[Old timers may remember the same problem when
trying to measure screen voltages in valve circuits. It was
even worse back then when the average meter was just
1000Ç) or 2000O/V!)

Beware of JISP
By the way, if you spend much time trawling through

websites, as we did, you'll find there is a LOT of serious
misinformation on the internet - IISP ("lumbled Interpreta-
tion of Scientific Phenomena") as a Su,IcoN Crup sub-editor
used to call it.

Like this gem: "beware of flash units with trigger (syncJ
voltages of 300V because these can kill you!" Or "there is
no way that (brand X flashgun) trigger voltage can exceed
6V because it is powered by four "AA" batteries and 4 x
1.5 = 6V." Hmmmml

One chap even put into print "I am a graduate electronics
engineer from such-ald-such university, so I am competent

leads soldered to the PC board. Cut off
the excess wire, then secure the T1 as-
sembly using two cable ties which pass
through the PC board as shown.

Work can now be done on the metal
box. F'irst, position the PC board in
the box with the edge closest to the
LEDs sitting 3mm away from the edge
of the box, Mark out the four corner
mounting hole positions, then drill
(and deburr) these holes to 3mm and
mount the four gmm staldoffs.

Nowmountthe PC board in position
and secure it using M3 x 6mm screws,
Mark out the mounting holes for Q1
and REG1 a¡rd mark out the LED ald
51 positions. Also mark out the two
holes for the cable glands. That done,
remove the PC board and drill out the
holes. Be sure to deburr the two holes
for Q1 and REG1,

The PC board can now be mounted
inside the box. Isolate the tabs of Q1
and REG1 from the case, using insu-
lating washers and mounting bushes

- see Fig.S, Now check that the tabs
for REG1 and Qr are insulated from
the metal box by measuring the resist-
ance with a multimeter. The reading
should be high; above 1MC). The box
is totally isolated from the electrical
connections so that accidental contact
of the box to a battery terminal will
not cause a short circuit.

Install the two cable glands and pass
the figure-B cable through them, ready
to attach the crimp eyelets. We used
the striped wire as the negative and the
plain red wire as the positive, Connect
the crimp eyelets using a crimping
tool and secure them to the PC board
using the M4 screws and star washers,
Make sure the eyelets are not shorting
to adjacent parts especially the fuse-
holder. The battery leads will need the
large insulated clips connected to the
end - use red for positive and black
for negative.

The Charge Controller leads can
simply be bared at their ends and con-
nected to the charger clips or they can
be permanently wired to the charger.

Switch 51 can now be wired to the
PC stakes on the PC board a¡rd covered
with heatshrink tubing. Finally, fit the
stick-on rubber feet to the underside
of the box.

Testing
Install links LK1, LK3 & either LKS

(SLA) or LK6 (lead-acidl. Do not place
a link onto the 2-way header adjacent
to 52, as this is for an optional front
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Under-voltage burst charge: 10.5V (inoperative if the selected cut-off voltage
is below 12V).

Under-voltage burst rate: approx.200ms burst every 2s with charge rate set to
'1 00%. Burst width is reduced with a lower charge rate. Charge, absorb and float
LEDs all flash. Battery LED flashes with no battery and charger connected. The
LED lights continuously when battery connected.

Undertemperature:0"C; no charge.Thermistor LED flashes on and off at 1s
rate.

Temperature measurement resolution: 0-60"C in 1"C steps.

Thermistor out: Thermistor LED fully lit; no charge.

Compensation: 0'C to 60'C
Adjustable compensation: 0-50mV/"C in 256 steps (separate SLA and lead-
acid battery adjustments)

Adjustable cut-off and float voltage: 0-16V in 48.8mV steps. Separate SLA
and lead-acid battery adjustments

Fixed value: SLA cut-off 14.1V float 13.5V and -25mVl"C compensation with
respect to 20'C. Lead-acid 14.4V 13.8V and -20mV

Charge rate: adjustable from 100% to O"/" in 1"/" steps. Pulses are adjusted in
approximately 20ms steps.

PWM drive signal: 500kHz.

Mosfet gate rise-time for an on pulse: 56ps (10-90%) for a 16V gate voltage

Mosfet gate fall time for an off pulse: 69ps

LEDs
Bulk Charge: Charge LED flashes at a duty that equals the % charge rate.

Absorption: Absorption LED lit (optional charge LED shows whenever charge
is on to maintain battery voltage).

Float: Float LED lit (optional Charge LED indication).

Gharging
Charge: charges at the charge rale (/.) until the cut-off voltage is reached.

Absorption: adjust current pulse duty cycle to maintain cut-off voltage.

Float: adjusts current pulse duty to maintain float voltage.

Float and absorption current control
Charge duty cycle is reduced at a fast (15% every 2s) if the battery voltage is
above the required value by more than 0.25V and reduced by 1'/" every 2s if the
battery voltage is above the required value by up to 0.25V. Conversely, charge
duty cycle is increased at a fast (3"/o per 2s) if the battery voltage is less than
0.25V below the required value and increased at a slow rale (1% per 2s) if the
battery voltage is no more than 0.25V below the required voltage

palel-mounting switch for 52.
Now connect a multimeter set to

read SV DC between TP GND and TP5.
Connect a supply to the charger input
and adjust VR5 for a 5.0V reading on
the multimeter. Check that the voltage
between the pin 5 and pin 14 pin on
IC1's socket is also 5V. If so, switch
off power ald insert IC1, taking care
to orient it correctly.

Charging
For most large batteries J¡ou would

set the charge rate to 1OO%.In this
case, simply set VR1 fuIIy clockwise,

You ca¡r use the 100% setting for all
batteries that can accept the charge
rate flom your charger, Most batteries
can accept up to 30% of the quoted
Ah capacity as a cutrent, So a 1004h
battery can accept 30,{,

If your charger supplies less than
304, then the 100% setting can be
used. If your battery is rated in RC
(reserve capacity) you wiÌI need to
convert tb Ah.

Reserve capacity is a speciflcation
in minutes and specifies how many
minutes a fuIly-charged battery can
deliver 25,A. before the voltage drops
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To round out our description of this project, we should also mention its pos-
sible shortcomings. ln most cases, these will not be a problem but in special
charging applications, they could be significant.

(1). Pulsed operation
The pulsed current can cause extra heating within the battery because losses
and therefore heat build up are related to the square of the current. So, for
example, to develop a 1A charge current from a 4A charger, the duty cycle may
be set to 25o/" so that there is 4A pulsed nor 25"/" of the time. This averages to
14. However, by pulsing at 4A and 25"/" duty cycle, the current squared value
is 16. When multiplied by the 25"/" duTy cycle the average current squared
value reduces to 4. So the power losses and heating within the battery are
four times greater compared to a charger that produces a continuous 'l A.

(2). Absorytion and float charge
Because we pulse the charge current, the battery voltage fluctuates and
rises with the current pulse and falls when the pulse is off. We measure the
voltage just after the charge pulse is switched off. Compared to a charger
that has a continuous lower current, the battery voltage may be maintained
at a different value.

(3). Gharging indication
Due to the battery supplying the circuit power supply via the reverse diode
in Q1, it can appear that charging is taking place even when the charger is
not connected. lt is important to check that the charger is connected and is
switched on.

(4). Battery Discharge
lf the charger is switched off with the battery connected, then the battery will
eventually discharge due to the 30mA load of the Charge Controller.

Fig.7 (above): here's how the PC board is mounted
that the metal tabs of Q1 & REG]- must be isolated
insulating washers & bushes (see text).

in the case. Note
from the case using

3-way headers for LK1-LK6.
Nowinstalltle diodes andthe zener

diodes, with the orientation as shown.
IC1's socket can then be mounted and
this must also be oriented correctly.

Normally, the NTC thermistor can
be mounted directly on the PC board
since the Charge ControlLer is close to
the battery and the metal box will not
normally heat up. As a consequence,
its temperature should be similar to
the battery tempelature if we ignore
heat rise due to charge current within
the battery.

If the thermistor is to be mounted
externally, then wires can be con-
nected where the thermistor mounts
and passed through a cable gland in
the box. Alternatively, use a 3.5mm
jack socket and plug. For externai
use, the thermistor can be covered
in heatshrink tubing and attached to
the side of the battery using Velcro or
similar tape.

The capacitors can be instaÌÌed next.
Note that the electrolytic types must
be oriented with the polarity shown.
Install transistors Q2-Q4 and trimpots
VR1-VRS, then install switch S2.

Fuse F1 comprises the two fuse-
clips and the fuse. The fuse clips must
be oriented so that the end stops are
facing outwards, so that the fuse can
be clipped into place.

The LEDs are mounted at right an-
gles to the PC board. Bend the leads
12mm back fiom the ftont lens of each
LED, taking care to have the anode
(longer lead) to the left and then bend
the leads dorn,nward. The LEDs then
insert into the PC board and sít Bmm
above the top ofthe PC board.

REG1 and Q1 mount under the
PC board with their leads bent up at
right angles as shown in Fig,7. They
are placed so that the metal face sits
at the same depth below the bottom
face of the PC board as the spacers
fat 9mm).

Transformer T1 is made up us-
ing a ferrite toroid and some 0.5mm
enamelled copper wire. There are two
separate windings. Wind on the pri-
mary with six turns and the secondary
with 20 turns. The winding direction
is not important. The wire ends can
be passed through the holes in the PC
board, taking care to place the 6-turn
winding wire ends in the '1.' arrd'2'
holes and the 2O-turn winding in the
'3'and'4'holes.

The insulation on the wires can then
be stripped using a hobby knife and the

in what I am doing" and then ploceeded to measure sync
voltages with a multimeter!

But it gets worse . . .

So far we've been talking about our particular set-up
with a Nikon Digital SLR. But other brands, such as Canon,
Olympus, etc have rather significanily lower maximum
sync voltages - in fact, the two brands mentioned have a
maximum of just 6V

,å.nd the net is full of tales of woe about fried digital SLR
cameras where their owners have unwittingly connected
a flash or strobe with a high-voltage sync. If the camera
can be repaired (and apparently that's often a big IF!), the
repair bill can be huge: one report I read said that it was
virtually as much as buying a new camera body!

We've singled out Canon and OÌympus because they
appem to have the Lowest sync voltages. But we've seen
others in the 6-12V range and yet more stating a maximum
of 20V.

If you own a digital camera, we strongly recommend
you Ìook in the instruction manual for its maximum before
using any off-camera flash. If the manual doesn't tell you,
call the local distributors and ask them!

By the way, there is an international standard for sync
voltages - ISO10330 1.992-1.1.. It states the sync voltage
should be between 3 .5V and 24V. Most new flashguns and
strobes are made to this standard so a brand new set-up
should be fairly safe - unÌess you happen to be using a
DSLR with a 6V limit and a strobe with 20V+ sync!

Not just digitals
You might think the problem is confined to digital

Table 1: the various voltage
readings with a range of
analog multimeters. What
this table proves is that you
cannot rely on any meter
reading in a high-impedance
circuit, Many have been
trapped by this "little"
problem!
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It's a lot easier to troubleshoot (and to change values if
required) before you pack it into a tiny "case". You can
then use these components in your final version. The
resistor you may need to change is the 270kQ, in this pic
partialty hidden by the 220nF capacitor. Lowering this
resistor will lower the slmc (trigger) voltage.

cameras, with their solid-state flash sync circuitry (in
most cases, an open-collector transistor circuit). But you
would be wrong.

Film cameras, at least until quite recently, aÌmost always
had a mechanical flash sync, with a pair of very fine con-
tacts brought together at the appropriate moment to fire
the flash once the shutter opened.

I mentioned my Minoita film cameras earlier. Despite
being over 40 years old, they had done sterÌing service (in
a former Ìife I was a wedding photographer) and I had a
very good lens collection to suit them.

The main reason I managed to extract such a long life
out of them was that every year, each of these went in for
service and a good cÌean-out. The last time I put them in,
I mentioned to the technicial that one in particular some-
times had unreliable flash firing.

The technician returned that camera in a plastic bag
in pieces, the bag labelled as being "BER" - beyond eco-
nomic repair. I was told that the flash sync contacts were
essentially missing in action and that it would cost much
more than the camera was worth to obtain the spare parts
and replace them. The other two cameras were cleaned
and repaired but I was told ihat they too were way beyond
reliable service life. Their contacts were stiÌl operational
- but only just.

Having now found that there has been over 300V across
those flash contacts ever since I started doing SucoN
Cure photography, I'm not surprised they were pitted and
burned. I'm actually surprised they weren't welded!

Incidentally, it was this that convinced us to make the
switch to digital at SLrcoN CHrp. That and the time it took to
scan 3Smm slides or negatives for use in the magazinel

Our trigger circuit
Fig.3 shows the Safe-T-Flash, a circuit

we developed to ensure that the strobe
sync voltage presented to the Nikon was
absolutely safe.

With a minor amendment, it can aLso

be used on cameras with a much lower
sync voltage (such as the 6V of Canons

That done, the first step is to secure
the four M4 nuts to the underside of
the PC board in the four eyelet mount-
ing positions using M4 screws. Preheat
each nut with a soldering iron and
solder it to the PC board, When cool,
the sc¡ews can be removed.

Construction can nowbe continued
by installing the two wire links and
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Fig.B: this is the
full-size front
panel artwork.

the resistors. Take care to place each
resistor in its correct position. A colour
code table is provided as a guide to
finding each value but use your digital
multimeter to check each resistor be-
fore inserting it into the PC board,

Next, install the PC stakes for the test
points TP GND and TP1-TP5. Install
the 2-way header for switch S1 and the

Ihermisl,or Chorge Absorp. flæt Boltery

l2V Botlrery Chorge Controller

DUMP { l^---¿-lokv

'*'I 3'*[,*

Fig.2: a somewhat-simplified diagram of an electronic
flash which shows where the sync or trigger voltage
comes from. The DC-DC inverter (or power supply in
the case of a mains-powered studio flashJ provides the
high voltage from which the sync voltage is derived.
When the flash is triggered, capacitor C1 discharges
through the trigger transformer, generating a high
voltage which in turn ionises the gas in the flashtube.
The dump capacitor then discharges through the tube,

L¡6r. 
'.o*o "t 

ta*r*

lmpedance Scale Voltage
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Fig.3: the circuit could hardly be any simpler - the
voltage is limited to safe levels and the SCR fires the
flash. This circuit is effectively a switch in series
with the sync lead.

and Olympuses - or should that be Olympi?).
The circuit is simplicity itself. A voltage divider across

the sync supply charges a22OnF capacitor to a much lower
voltage than the original sync voltage. When the shutter is
released, discharges instantly into the gate ofan SCR con-
nected across the sync supply. This then almost instantly
turns on, shorting out the sync and firing the flash in the
normal way.

We said almost instantly - we're talking microseconds
here, very much faster than the 'J./25}lh second sync speed
of a modern digital camera. So using this circuit will have
no effect on exposure times or flash timing.

The voltage divider we used (6,SMO and 2zokQ) gives
about 7.5V foom a 320V sync supply. These two resistor
values can be changed if (a) the strobe/flash you use has
a lower sync voltage (most modern ones do) or (b) if your
digital camera has a low maximum sync voltage.

For example, replacing the 270kO wiih 1BOkÇ¿ will give
about 5V with a 320V sync - ideal for Canon and Olympus.
If your sync is lower than 300V, you'll need to select the
resistor to suit.

The SCR is a "garden variety" type, albeit with a high-
enough rating to deal with 300V+ sync voltages. We used a
C106D, a plastic-pack (TO126) type with a 400V rating. The
1kÇ) resistor from gate to cathode keeps the gate tied low
until it receives a "fair dinkum" trigger fiom the camera.
Otherwise, induced voltages on the sometimes-reiatively-
Iong sync Ìeads couÌd lead to false triggering.

Speaking of sync leads, you're going to need one - ei-
ther a new one or perhaps (if you're like me!) you'll find a
couple of pensioned-off ones in the bottom of your camera
bag or drawer!

And with most DSLRs, you'll also need a hot-shoe-to-
PC-terminal adaptor. Both of these are relatively easy to
obtain at camera stores.

But be careful - some
stores (particularly "con-
sumer" camera chain stores

Many DSLRs do not have an
"X" (sync) connector but do
have provision for a hot-
shoe adaptor, such as this
one shown with sync lead
attached.
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in shopping centres) tend to charge an arm and a leg
for these relativeÌy obscure items, especially if you buy
"genuine" (eg, Nikonbranded hot shoe adaptor -$60. Large
camera store model? $19.95 !). Trust us, the cheaper variety
work just as well!

Polarity
There are two voltage polarities to check. First is the

sync voltage. From our Balcar flash, the tip of the 6,Smm
plug is negative and the body positive - just the opposite
of what might be expected (sync leads sold for Balcar flash
units take this into account).

Make sure you construct the circuit with the polarity
that suits your strobe/flash,

The second is the polaritl' 6¡ ¡¡" camera flash trigger.
It makes sense to connect the more positive side [even if
you're oniy measuring miÌlivolts, which is quite possibleJ
to the voltage divider/capacitor side and the negative to
the 1kO resistor/SCR cathode side.

Before construction
It's much easier to make any changes to the circuit

(which you might have to do) before the components are
packed into a small space. So the first thing to do is to "tack
together" your SAFE-T-FLASH without trying to minia-
turise it, to ensure it is going to work with your particular
strobe/fl ash and camera.

When finished and checked, connect your strobe/flash
(only) at this stage, turn it on ald measure the voLtage across
the lower (in our case 27OkQ) resistor, Depending on the
voltage divider you have chosen and the sync voltage of
your flash, it should be quite low - certainly no more than
20V or so but it could be just a few volts ifyou have chosen
a lower value resistor to suit your system or if your strobe
has a lower voltage sync.

If all appears well, short out the sync terminals in your
circuit. The flash should fire immediately. Repeat this sev-
eral times just to make sure the flash doesn't misfire.

Now connect the two wires in the sync lead from your
camera to the two sync terminals - as we mentioned before,
the more positive wire goes to the voltage divider/capacitor.
Fire off a shot or two to ensure that the flash still works, If
it does, you're ready to build the finaì version,

If it doesn't (or if the previous test didn't workJ, you
either have a mistake to correct or perhaps a resistor to
change to achieve the required voltage.

1 connector to suit youlflashgun or strobe (prototype
used a Jaycar PP-0176 6.5mm stereo plug)

1 sync lead to suit your camera w¡th appropriate PC
male (sync)plug

t hotshoe-to-female-PC converter, if required
1 C106D 400V SCR (or equivalent)
1 22OnF 60V monolithic capacitor

Resistors (0.25W or 0.5W metalfilm)
1 6.8MO 1270kA
1 1kO

Spaghetti insulation, insulation tape, potting com-
pound, etc, as required.

measurement. Furthermore, the bat-
tery voltage measurements are made
after the 500kHz signal from pin I is
switched off,

In addition, having Q1 switched
off also prevents voltage fluctuations
due to charging current in the leads
to the battery.

Temperature measurement
As already mentioned, an NTC ther-

mistor is used to measure temperature.
It is connected in series with a 1OkO re-
sistor across the 5V supply, The result-
ing voÌtage across the thermistor fed to
the AN2 input (pin 1) and converted
to an B-bit digital value. IC1 then com-
putes the temperature with a look-up
table. IC1 can also sense whether the
thermistor is disconnected (pin 1 ai
+5V) or shorted (pin 1 at 0V).

Analog inputs,q.Ns,,{N6, ANO and
,A.N1 monitor the settings for charge
rate percentage, cut-off voltage, float
voltage and temperature compensa-
tion, as set with trimpots VR1 to
VR4.

Switch S2 stores the settings in IC1.
52 is normally open and an internal
pull-up resistor within IC1 holds ihe
RB5 inpui (pin 11) at 5V.

When S2 is pressed, the pin 11 input
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is pulled low [0V) and this signals
the program within IC1 to store the
settings for VR2, VR3 & VR4 as the
adjustable values for either SLA or
lead-acid batteries. Where the values
are stored depends on links LK5 and
LK6, connected to the RA7 input at
pin 16.

Link settings
If LK5 is in, pin 16 will be hieh (5V)

and IC1 wili stores the settings as SLA
parameters. If LK6 is in pÌace, pin 16
will be low and the settings will be
stored for the lead-acid parameters.

Links LK1 & LK2 determine whether
the Charge Controller uses the stand-
ard Default (LK1) or AdjustabÌe setting
referred to above.

Links LK3 & LK4 set the standard
or 3-step option. The standard charge
seÌection switches charging to float
directly after the main charge is com-
plete.

The 3-step selection will run the ab-
sorption phase after the main charge,
provided tlat the full charging process
takes more than one hour. For a main
charge ofless than one hour, the charg-
ing will switch directly to float.

Note that these link combinations
cannot be used together - you must

use one or the other, For example, you
can use LK1 or LK2, LK3 or LK4 and
LKS or LK6.

Construction
The Charge Controller is built us-

ing a PC board coded 14104081 and
measuring 1.O2x72tnrn, This is housed
in a diecast box measuring 118 x 93
x 35mm.

Start by checking the PC board for
any defects such as shorted tracks,
breaks in the copper areas and for
correct sizes for each hole. The holes
for the four-corner mounting screws
and the toroidal transformer cable tie
mounts need to be 3mm in diameter,
while ihe four mounting points for
the crimp eyelets need to be 4mm in
diameter.

Check also that ihe PC board is cut
and shaped to size so that it fits into
the box.

ffiþæ@affi@otu
Value pF Code IEG Code EIA Code

100nF 0.1pF 100n 104

3.3nF .0033pF 3n3 332
120pF NA 120p 121
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-?CHARGER

(RED = pg5¡¡ç,
BtK = NEGATMI

lated via diode D6. Instead, transistor
Q4 discharges the gate capacitance of
the Mosfet, as its base is pulled low
via the 22OkQ resistor. As a result, the
Mosfet canbe switched on in 56¡rs and
off in 69¡rs.

Power for the circuit is obtained
from the charger via diode D1 or it can
come from the battery via the reverse
diode within Q1. However, the latter

+_ TO
BATTERY

(RED = POSITM, BIl( = NEGATIVE
wfTlt |NSULATED cuPs oN ENDS)

is a spurious mode which has no use-
ful function.

Power supply
Diode D1 prevents reverse current

to the Charge Controller circuit should
the charger or battery be connected
with incorrect polarity. The incoming
supply from diode D1 and switch 51
is filtered using a 47\¡tF 25V eÌectro-

. EYETET LUGS SECURED
WITH M4 xlOmm SCREWS

& STAR LOCKWASHERS
TO M4 NUTS SOTDERED

TO COPPER UNDER BOARD

REFER TO TE)fi & CIRCUIT
DIAGRAM FOR THE IKI {Kó

UNKING ONIONS

Fig.6: install the parts
on the PC board and
complete the wiring as
shown here. Links LKl
& LK3 should initially
be installed as shown
here. Install LK5 for
an SLA battery or LK6
for a lead-acid battery.

lytic capacitor and fed to an adjustable
regulator (REG1) that is set to deliver a
precise 5.0V. This feeds IC1 andbuffer
stage transistors Q2 & Q3.

IC1 monitors the battery voltage via
a voltage divider comprising resistors
R1 & R2 and converts it to a 10-bit
digital value via the ,4.N3 input, pin
2. Ttre signal is filtered with a 100nF
capacitor to remove noise fiom the

\-rl The sAFE-T-FLASH built onto
lhe 6.5mm plug. We provided

\-/ insulation wherever there was
â I a risk of shorting (including the

red insulation tape covering
the b o dv)' * 

i,'iiå:."¡f"ï Ëi:

Âgain, refer to camera and strobe/flash manufacturer's
websites and/or distributors, agents, repair shops, etc for
more detailed info. However, remember our warning earlier
about misinformation on some websites!

Construction
We built our SAFE-T-FLASH inside a 6.Smm plug be-

cause these are the sync connectors used on our Balcar
studio flash. Each manufacturer has their own "standard"
and it's quite possible (in fact, probable) that this option
will not be avaiÌable to you because we don't know of too
many manufacturers who use the 6.5mm plug.

Other ideas are building it inside a "hot shoe" adaptor,
or perhaps simply as a "lump in the sync cable" - eg, in-
sulated with heatshrink tubing.

Another possibility is one that I used many years ago
when making an optical slave flash trigger for a Metz flash-
gun, which (along with quite a few other flashguns and
strobes) uses a 2-pin (US-style 110V) sync plug,

Mount the components on the back of the plug and "pot"
them in epoxy adhesive - once you've confirmed it works
properiy, of course. 5-Minute Araldite makes a great potting
compound if you make some type of container/mould to
hold it while it is stilÌ runny.

But we'll leave that part up to you and your particular
flash - our photos show how ours was constructed inside
the 6.5mm plug.

We used a right-angle stereo plug (Jaycar PP-0176J not
because we needed stereo - in fact, exactly the opposite
- but because this style plug has plenty of room inside and
the "Ìid" is pÌastic. The mono version doesn't have much
room at all and is also all-metal construction, which could
be a problem with shorts!

If using the 6.5mm stereo plug, you will need to connect
the ring and body together to convert it back into a mono
pÌug - and hope that the point of contact inside the socket
doesn't line up exactly with the insulator between the two !

Yes, it is unlikely (it didn't on ours) but you never know
when Murphy is going to strike , . .

We simply soldered the appropriate tag down onto the
plug body. The surface had to be scratched a littÌe to remove
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Here's another view, this time
from the underside. Note that this
is a stereo plug - the ring (the bit
between the two black insulating

disks) must be connected to the
plug body,

the plating to get the solder to take. This then became the
main positive connection point.

As there are onÌy three resistors, a capacitor and an
SCR inside the pÌug (and also due to the fact that many
constructors won't be using the 6,5mm plug anywav) we
haven't shown any form of wiring diagram, The close-up
photos should give you all the info you need,

Just take care that no leads can short to any others or the
plug cover, remembering that when the cover is screwed on
some compression is possible. We covered any leads which
might short with insulation (actually removed from other
wires and slid onto the leads). You will note that we also
covered lhe inside of the metal plug body with insulation
tape - just in case.

Also note that the back of the SCR has a metal face which
is connected to the anode. Make sure that nothing can short
to this (we used it upside-down so that the anode was on
top, against the plastic lid of the O.Smm plug).

As we have already tested the "large" version of the
circuit and made any component adjustments needed,
your miniature version should work perfectly if you
haven't made any mistakes or allowed components to
short. Remember that when you put the back of the plug
on, it may compress the components so that they do short

- again, use spaghetti insulation if there is any danger of
this happening. st

REGI(UNDER ,..91BOARDI (UNDER

rc BOARDI

rubfsffiGdbwGodæ
tr No. Value 4-Band Code (1%) 5-Band Code (1%)

tr 1 220kA red red yellow brown red red black orange brown
tr 1 22kO red red orange brown red red black red brown
tr 1 12kA brown red orange brown brown red black red brown t
tr 2 10kA brown black orange brown brown black black red brown
tr 1 'l kO brown black red brown brown black black brown brown
tr 4 470A yellow violet brown brown yellow violet black black brown
tr 1 330Ç) orange orange brown brown orange orange black black brown
tr 1 100f) brown black brown brown brown black black black brown

Finally, the finished SAFE-T-FLASH
with the "case" screwed onto the

6.5mm plug. The opposite end of the
cable goes to the PC (s¡rnc) connector.
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Last month, we described the circuit and
software features of our new High-Current
DC Motor Speed Controller. This month, we
show you how to build and test it.

rf-tHE DC MOTOR Speed Controller
I i, br.,ilL on lwo PC boards: a main

board coded og103oB1 (124 x 11Bmm)
and a display board coded o91o3oB2
(73 x SBmm). These are joined together
via a 12-way flat ribbon cable which
plugs into a pin header on the main
board,

The main board can be assembled
first - see Fig.9. Siart by checking the
PC board for hairline cracks and for
any visible shorts, especially between
the ground plane and any adjacent
tracks. In addition, check the hole sizes
for the larger hardware items by test
fitting these parts into position.

64 SILICON CHIP

That done, begin by installing the
L7 wll"e links. These must go in first,
since some of them run under com-
ponents.

To straighten the link wire, first
clamp one end in a vice, then stretch
it slighily by pulling on the other end
with a pair of pliers. It's then just a

matter of cutiing the links to length and
bending their leads down through 90'
to match the holes in the PC board.

The resistors are next on the list.
Table 1 shows the resistor colour codes
br.rt you should also check each one
using a digital multimeter before in-
stalling it on the board, as some colours

can be difficult to decipher.
Note that resistor R1 should be 1kQ

if the supply voltage will be higher
than or equal to 16V ^Alternatively, use
a 100Q resistor ifthe suppll, voltage is
going to be less than 16V T}re 22{ù l,W
resistor (on the lefthand side of Fig.9)
should be mounted 3-4mm proud of
the PC board to aid heat dissipation.

Once the resistors are in, install
the diodes and the zener diodes. Take
care to ensure that these are aÌl cor-
rectly oriented and note that diode D2
(near inductor L1) must be a 1N5819
Schottky type.

Take care also with the zener diodes.
ZD|-ZD1 are all 16V 1W types, while
ZD6 and ZD7 are 33V 5W types. The
fast recorrery diode (D3) can be left
until later as there are two options
for this.

The next thing to do is to solder in
the four power Mosfets (Q5-QB). These
come in a TO-220 package and sit
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sorption" phase. This maintains the
cut-off voÌtage for an hour by adjust-
ing the burst width and it brings the
battery up to almost full charge. After
that, the Charge Controller switches to
"float charge". This uses a lower cut-off
voÌtage and a low charge rate.

Where the charge rate control is set
to less than 100%, the switch from
absorption to float wilì occur when
the burst width drops to 1% or after
an hour, whichever comes first. The
absorption phase is an option that
can either be incorporated in every-
day charging or you can opt to just go
to float charge after the bulk charge
phase, When absorption is selected,
this phase will be bypassed if the buÌk
charge takes less than an hour,

This bypassing prevents excessive
absorption phase charging with an
already fully charged battery.

Cut-off& float voltages
The actual cut-off and float voltages

are dependent on the particular bat-
tery, its type and the operating temper-
ature. For lead-acid batteries, typical
cut-off and float voltages at 20oC are
1.4.4V and 13.8V, For sealed lead acid
(SL,A.) batteries, the voltages are lower
at 1.4.1.Y and 13.5V respectívely.

These values are preset within the

32 SILICON CHIP

Fig. : this dia-
gram shows the
three charging
phases. [t starts
with a "bulk"
charge, then
switches to the
"absorption"
phase for an hour
and then finally
switches to "float
charge".

Charge Controller using the internal
Lead-Acid/SLA jumper shunt.

Alternative values are possible and
can be set manual.ly from 0-16V in
4B.BmV steps.

These voltage settings can be com-
pensated for temperature changes; as

the temperature rises, the voì.tages
should be reduced. Lead-acid batteries
typically require -20mV/"C compensa-
tion while SLA types typicalìy require
a -25mYl"C compensation, These
values can be set from 0 to -50mV/"C
in 256 steps.

For our Charge Controller, tem-
perature compensation is applied for
temperatures between 0"C and 60oC.
No charging is allowed at temperatures
below 0'C. A Negative Temperature
Coefficient (NTC) thermistor insÍde
the Charge ControLler is used for tem-
perature measurement,

Four trimpots are used to make the
various settings,

LED indicators
There are five LED indicators. LEDl

(orange) flashes when the temperature
is below 0'C but otherwise does not
Iight unless the thermistor connection
is broken.

LED2 (red) indicates the "bulk
charge" phase while LED3 (orange)

horizontally on the PC board. Note that
the source lead ofeach device extends
further than the other two.

Before mounting each device, you
wiÌl have to first position it on the PC
board and bend its leads down through
90o so that they mate with the holes
in the board. That done, fasten each
device to the PC board using an M3 x
6mm sctew and nut before soldering
its leads.

Do not solder the leads before bolt-
ing the metal tab down. If you do, vou
risk stressing the soldered joints as the
screw is tightened and this could crack
the copper or lift the pads.

The next thing to do is to solder in
the two IC sockets. Make sure these a¡e
oriented correctly as per the compo-
nent overlay. It is important that you
use IC sockets because calibration of
the +5V rail is done with microcontrol-
ler IC1 out of circuit. This is described
later during the setting-up stage.
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Now the four bipolar transistors can
be soldered in. There are three 8C337
NPN types (Q2-Q4) and one 8C327
PNP type (Q1) - don't get them mixed
up. Their leads will only go in one way
and it's just a matter of pushing them
down onto the board as far as they
will comfortably go before soldering
the leads.

The single 3mm red LED can go
in next, again taking care to orient it
correctly. Its anode lead is the longer
of the two.

Follow this with trimpot VR2 and
the piezo btzzer. Note that the buzzer
must be installed with its positive
terminal towards the bottom edge of
the board - see Fig.9,

Once these parts are in, you can
solder the capacitors in place. The ce-
ramic, monolithic and MKT types can
go in either way around but be sure to
orient the electroì.ytics correctly. The
large Iow-ESR 2200pF capacitor sits

TO BATTERY +

TO MOTOR +

TO MOTOR -

TO MOTOR-

TO BATTERY -

TO BATTERY -

NOTE: USE NEUTRAL-CURE
SILIC()NE SEALANT TO SECURE

INDUCTOB Ll AND THE 2200uF
LOW-ESR CAPACITOR

horizontally on the PC board with its
leads bent at 90o to go through their
holes in the board.

The SPDT horizontal toggle switch
(S1) can be soldered in next. Alterna-
tively, this part can be mounted on a
panel and connected back to the PC
board via flying leads - it all depends
on how you intend mounting the
board.

The 22O¡tHIoroid inductor (L1) sits
vertically on the PC board - see photo,
Be sure to strip the enamel from its
leads and tin them with solder before
attempting to solder it in position.

CON1, the 12-way header, is next
on the list. This should be oriented as

shown on Fig.9 and the photographs.
That done, mount the two heavy-duty
3-way screw termi.nal bÌocks. Note that
these are dovetailed together to make
a 6-way block before mounting them
on the board.

Potentiometer VR1 can now be

Fig.3: the Charge Controller is connected between the battery
charger and the battery. This allows it to take control over
charging and to cease charging at the correct voltage.

and LED4 (green) are for the "absorp-
tion" and "float" phases. Note that
there is an option for the Charge LED to
indicate when charge is being applied
to the battery during the absorption
and float charge phases. If this is not
required, it can be disabled so that
the Charge LED only lights during the
bulk charge.

LED5 (green) indicates that abattery
is connected but is not an indication
that charging is occurring.

Circuit description
The complete circuit of the Charge

Controller is shown in Fig,5, It uses a
PICl6FBB-I/P microcontroller (IC1) to
monitor the battery voltage and adjust
the switching of an N-channel Mosfet
[Q1) to control the rate of charging.

Q1 connects in the positive supply
line between the charger output and
the battery. Gate drive for Q1 comes
from a transformer-coupled supply
that can typically provide 15V to the
gate when it is required to switch the
Mosfet on.

The transformer-coupled gate drive
arrangement allows us to use an ex-
tremeiy rugged but low cost N-channel
Mosfet rated at 1694, 55V and with a

5.3mÇ) on-resistance.
To switch on the Mosfet, IC1 deliv-

ers a 500kHz squaÌe-wave signal from
its pin I (PWM) output to a compÌe-
mentary buffer stage using transistors
Q2 and Q3. These drive the primary
winding of toroidal transformer T1
via a 3,3nF capacitor. The secondary
windings of T1 step up the voltage by
just over three times and the resulting
AC waveform is rectified with diodes
D2-D5 and filtered with a 120pF ca-
pacitor. This process delivers a nomi-
nal 16V DC to Q1's gate via diode D6.
This turns Q1 on to feed current to the
external battery.

Zenet diode ZD2 is included to
prevent the Gate to Source voltage of
Q1 exceeding 1BV

While turning the Mosfet on is
fairly straightforward, turning it off
is more invoived because we want
switch-on and switch-off to be as fast
as possible, to keep switching losses
to a minimum.

Hence, to turn off Mosfet Q1, the
500kHz signal from IC1 is switched
off. With no signaÌ at T1's secondary,
the voltage across the 12OpF capacitor
is discharged via the 22OkA resistor.
This discharge does not directly bring
the gate of Qr to 0V because it is iso-

Fig,9: install the parts on the main PC board as shown on this layout diagram, starting with the 17 wire
links. The 40EPF06PBF 404 fast recovery diode (D3) is shorvn in position here but you can a-lso use two
MBR201O0GT 204 diodes connected in parallel (see Fig.10). Note the alternative positions for VR1.
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mHba@Goffi
Value pF Code IEC Code EIA Code

22OnF 0.22¡tF 22On 224
100nF 0.1pF 100n 104
470pF NA 470p 471

soldered straight in as shown in Fig,9
and the photo at left. Make sure that
it goes in with its metal face towards
the screw terminal block.

Alternatively, if you are using the
two MBR20100CT 20,t diodes, then
these must be connected in parallel
and installed as shown in Fig,10 and
its accompanying photos. These par-
ticular diodes come in TO-220 pack-
ages and each package itself contains
two 10,t diodes which are used in
parallel.

The middle lead connects to the tab
and is the cathode. This middle lead

must be cut off using a small
pair ofsidecutters, as the tabs
are used to make the cathode
connections to the board. The
two outer leads of each device

are the anode connections.
The procedure for mounting

these two diodes is as follows:
(1) Dritt the hole for the cathode con-
nection on the PC board to 3mm,
(2) Lightly tin the copper around the
two mounting holes (this is necessary
to ensure good contact with the screw
heads).
(3) Secure the metal tab of the first
device to the PC board using an M3 x
L2lrrrn screw and nut, with the screw
passing up from the underside of the
board. Tighten the nut down firmly.
(3) Install an M3 x 12mm screw
through the hole at the anode end of
the diodes, secure it with a nut, then

-0v
Fig.1: a typical lead-acid battery charger. It consists of a centre-tapped
mains transformer and a full-wave rectifier [D1 & D2). There's also a
thermal cutout and a LED indicator to show when the battery is charged.

UNLOADED

@ cHmorNo votrs AND cuRRENT

UNTOADED
CHARGER OUTPUT

-) REOUIRED
BATTERY VO]IAGE

CHARGING TIME

@ cHmoNo cHARAcTERrsTrc

Fig.z(al: the charging current from the circuit shown in Fig.1 consists of a
series ofhigh-current pulses at 100H2. This can over-charge the battery if
the charger is left on long enough, as indicated in Fig.2(þ),

capacity batteries where the main be reduced from 4A anywhere down
charging current is too high, reducing to 1% (40m4) in 1-% steps, using the
the burst width will reduce the average charge rate control.
current. So, for example, if you have After the "bulk charge" phase, the
a 4,\ battery charger, the current can Charge Controller switches to the "ab-

VOTTS

installed. There are two possible loca-
tions on the board for this part, Mount
it in the position that's the most con-
venient for your application fbut don't
install a pot in both positions).

Alternatively, the pot canbe mount-
ed off the board and connected to its
mounting pads via flying leads.

Leave the two ICs out of their sockets
for now We'll cover their installation
later in the article.

Fast recovery diode
Now for the fast recovery diode

(D3). If you are using the 40EPF06PBF
diode (rated at 40,A.), then this can be

where the battery voltage required for
fulì charge (called the cut-off voltage)
is exceeded when left on charge for too
long. By adding in the Charge Control-
Ier, we can do much better.

Fig.3 shows howthe Charge Control-
ler is connected in between the charger
and the battery. The Charge Controller
is housed in a compact diecast alu-
minium case. However, if your charger
has plenty ofroom inside its case, the
controller could be built into it.

In effect, the Charge Controller is a
switching device that can connect ald
disconnect the charger to the battery.
This allows it to take control over
charging and to cease charging at the
correct voltage. The various charging
phases are shown in Fig.4.

The Charge Controller can switch
the current on or off or apply it in a

series of bursts ranging from 20ms
every two seconds through to continu-
ously on. During the first phase, called
"bulk charge", current is normally
applied continuously to charge as

fast as possible, However, with low-
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tr N0. Value 4-Band Code (1%) 5-Band Code (1%)
tr 2 33kO orange orange orange brown orange orange black red brown
tr 2 4.7kA yellow violet red brown yellow violet black brown brown
tr 1 3.6kO orange blue red brown orange blue black brown brown
tr 6 1kO brown black red brown brown black black brown brown
tr 6 470a yellow violet brown brown yellow violet black black brown
tr 1 100Ç) brown black brown brown brown black black black brown
tr 1 56f) green blue black brown green blue black gold brown
tr I 39O orange white black brown orange white black gold brown
tr 1 22O red red black brown red red black gold brown
tr 4 15O brown green black brown brown green black gold brown
tr 3 1f) brown black gold gold brown black black silver brown
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transformer with a centre-tapped sec-
ondaty output, The output is rectified
using two power diodes to provide raw
DC for charging the battery. A thermal
cutout opens if the transformer is de-
livering too much current.

Battery charging indication may be
as simple as a zener diode, LED and
resistor. The LED lights when the volt-
age exceeds the breakdown voltage of
the zener diode (12V) and the forward
voltage of the green LED (at around
1.BV), Thus the LED begins to glow at
13.8V and increases in brightness as

the voltage rises. Some chargers may

also have an ammeter to show the
charging current.

The charging current to the bat-
tery is provided in'a series of high
current pulses al LOOHz, as shown in
Fig.2(a).

The nominal 17V output flom the
charger will eventually charge a bat-
tery to over 16V ifleft connected long
enough and this is sufficient to damage
the battery. This is shown in Fig.2(b)

2 x MBR2OIOOCÍ
FR DIODES

lSmm IONG z7
M3 SCREWS

In this photo, the first diode has been
fastened into position and its two
outer leads soldered to the solder lug.

fit a solder lug and secure it with a
second nut, Again, make sure the nuts
are done up tightly.
(a) Solder the two outer leads of this
flrst device to the solder lug, then fit
another solder lug and nut,
(5) Secure the tab of the second device
in position and solder its outer leads
to the top solder lug.

Building the display board
The display board is optional but

will be useful in many applications,
If you decide not to build it, you will
not be able to change the settings and
default values will have to be used.
You will also have no way of know-
ing what percentage of full speed the
motor is running at.

As before, check the board for de-
fects. In particular, check for shorts
bet.ween tracks or between the ground
plane and any adjacent tracks,

That done, start the assembly by
installing the 23 wire links. Some of
these sit under the 7-segment LED
displays, so make sure these links sit
flat against the PC board. Don't forget
the short links immediately to the left
of CON1 and at bottom right,

The resistors can go in next, fol-
lowed by the 100nF capacitor and
the four transistors (Qg-Q12). If you
are using an IC socket for IC3, then
this can also now go in. Install it with
its notched end positioned as indi-
cated on the diagram, then install IC3
(z4HCbeb).

siliconchip.com.au

PC BOARD COPPER

The second diode is then mounted in
position and its outer leads soldered
to the top solder lug,

Alternatively, IC3 can be directly
soldered to the PC board. Be sure to
install the IC with the correct orienta-
tion - ie, its notched end goes towards
CON2,

Finally, complete the display board
assembly by installing a 12-way pin
header (this part is optional), the two
pushbutton switches ald the four 7-
segment displays. Be sure to orient
the displays with the decimal points
at bottom right.

Similarly, make sure that the push-
button switches are correctly orient-
ed.,\s shown inFig.11, theymust each
be installed with the flat side towards
the displays.

Connecting the boards
Once the board assemblies ale com-

plete, make up a 12-way ribbon cable
to connect the two boards together.
This should be terminated at either
end to a 12-way header plug. Be sure
to arrange this cable so that pin 1 of
the header of the main board connects
to pin 1 of the header of the display
board and so on.

Set-up
Once you have completed the con-

struction, the next step is to go through
the setting up procedure. You also
need to adjust trimpot VR2 on the
main board, so that the output from
the MC30463 IC (IC2) sits at exactly
+5V (this rail needs to be at exactly
+5V to ensure that the voltage meas-

Fig.10: this
diagram & the
two photos
below show
how to install
the alternative
MBR2Ol.OOCT
fast recovery
diodes (D3).

PC BOARD

Sample price:
USD43.78 plus S&H
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o Fabrication in .1, 3 or 7 days

IJpgrade your standar d, tzV lead-acid
battery charger or solar cell booster to a
complete 2 or 3-step charger using this
Charge Controller. It includes temperature
compensation and LED indication. All
parameters are adiustable for charging lead-
acid or Sealed Lead Acid (StA) batteries.

Mlii"i,'f"?'-1"i3"tr'ti"ff ;
current into the battery until it is
switched off, The main problem with
this type of charger is that ultimately
it will overcharge the battery and may
seriously damage it.

Adding a fully automatic Charge
Controller to a basic charger will
overcome these shortcomings. It will
also prolong the life of your batteries
and allow a battery to be left on a float
charge, ready for use when required.

A typical lead acid battery charger is
shown in Fig.1. It comprises a mains
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Ma[n Feaffiros
¡ suits 12v battery chargers up

to 104 rating

o Lead Acid & SLA charging

r Cyclic & float charging

¡ Optional absorption phase

. LED indication

. Fixed & adjustable parameters

. Temperature compensation
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Quosüflonso Ptrohlm&Am
Question: is the display board op-
tional?
Answer: yes the display board is op-
tional and the DC Motor Speed Control-
ler will function without it. However, the
display board is necessary if you wantto
change the settings of the battery alarm,
the audible cues and the frequency of
the PWM, as well as to view the current
speed of the motor and the values of
the settings.

We therefore recommend that you

build the display board as well, even if
you use it to change the settings only
once. lf this board is subsequently
disconnected, the speed controller will
still work and will use the last settings
stored in the microcontroller's non-vola-
tile memory.
Problem: when using the display board,
not all digits light up. What should I

do?
Answer: check the 12-way cable and
the pin header connections. Check that
all 12 connections are good.

Problem: the voltage at the cathode of
ZD1 is nowhere near 12-16V (it should
be 16V if the supply voltage is 16V or
greater).
Answer: check the orientation of ZD1
and check for incorrect power supply
connections.
Problem: the power supply voltage
does not appear on the cathode of D1.
Answer: in normal operation, D1's
cathode should sit about 0.6V below the
supply voltage. This cathode should not
exceed 40V at any time, or damage may
occur to the switchmode lC and to the

microcontroller. ZD7, a 33V 5W zener
diode, is there to protect against high
voltages on this rail.
Problem: some components are getting
quite hot.
Answer: in normal operation, all com-
ponents should run cool except for the
fast recovery diode (D3), the four power
Mosfets QS-QB (especially if high cur-
rents are being switched) and possibly
zener diodes ZD6 &ZD7, although the
latter should not get too hot. lf they do, it
could mean that the supply lead induct-
ance is causing high transient voltages
on the supply rail.

Normally the low-ESR 2200¡ß ca-
pacitor should filter these out but if you

do strike problems, try minimising the
length of the power supply connecting
leads (as well as those to the motor, if
possible). You should also twist the posi-
tive and negative power supply leads
together in orderto cancel any magnetic
fields induced by high currents.
Problem: the speed controller does not
respond to the pushbutton switches on
the display board.
Answer: this could be caused by the
pushbuttons being incorrectly oriented
on the display board. Make sure the two
pushbuttons are installed with their flat
sides as indicated on the parts layout
diagram (Fig.10).
Problem: LEDl (red) lights but there is

no beep from the piezo buzzer. Aller-
natively, there is a beep from the piezo
buzzer but the LED does not light.
Answer: either the LED is incorrectly
oriented or the buzzer is.

tuaftaForm[ffi
A12-way pin header (Altronics P-5502)
should be added to the pafts list (pub-
lished in Pt.1) for the Display Board. You

also need two header plugs (Altronics P-

5482)To terminate the 12-way cable.

urements made by the microcontroller
are accurate).

The setting-up procedure is as fol-
lows:
(r) Check that the two ICs on the main
board are out oftheir sockets and that
toggle switch 51 is in the OFF position
[ie, the switch should be in the oppo-
site position to that shown Fig.9l.
(2) Connect a L2Y-24V DC supply to
the screw terminal blocks (check the
supply voltage before you do this).
Note that if you are connecting the
supply leads directly to abattery, there
could be a spark when you first con-
nectpower due to the low-ESR 2200uF
bypass capacitor across the supply, For
this reason, connect the supply leads

68 Stttco¡rt Catp

to the battery first, then to the termi-
nal blocks, as it's never a good idea to
generate a spark near a battery.

As noted previously, resistor R1
should be 1kQ if you are using a supply
greater than or equal to 16V. Alterna-
tively, R1 should be 100Q if you are
using a supply of less than 16V.
(3) Appty power to the circuit by tog-
gling 51 to ON.
(+) Check the voltage on D1's cathode.
It should be about 0.6V less that the
supply voltage.
[5) Check the voltage on ZD1.'s cathode.
This should be very close to +16V if
you are using a power supply that's
greater than 16V. Alternatively, it
should sit between +12V and +16V

if you are using a 12-1,6V power sup-
ptv.
(6) If these voltages are OK, switch off
and install the MC34063 switchmode
IC (IC2) into its socket. Make sure that
the notch on the IC matches the notch
on the socket - ie, the notch must face
towards inductor Ll,,
(7) Appty power and check the voltage
at pin 1 of the 12-way header on the
main board, This is the +5V rail but
it may not yet be at exactly +5V (the
exact voltage depends on the setting
of trimpot VR2).
(S) Adjust VR2 until the voltage on pin
1 of the header is exactly +5V,
(9) Assuming that the above voltage is
now correctly set, switch off and insert
microcontroller IC1 into its socket,
Make sure that its notched end goes
towards link LK11.
(roJ PIug the display boa¡d into the
1,2-way header and apply power, If
everything is working correctly [and
assuming a motor isn't connected), the
a-digit display should immediately
read "P00,0", indicating the current
speed,
(11) If it all works correctly, skip the
foÌlowing troubleshooting section and
go straightto the software initialisation
procedure.

Troubleshooting
If you strike problems, the first thing

to do is go back and check the board for
any missed or bad solder joints. Check
also that there are no shorts between
tracks or between the ground plane
and any adjacent tracks.

Ifthese checks don't reveal the prob-
lem, we suggest that you go through
the following checklist:
(r) Checkthat all rz links are installed
on the PC board. A missing link could
mean that parts of the ground plane are
floating arrd this wiII lead to improper
operation!
(2) Check that all polarised compo-
nents, including the diodes, zener
diodes, electrolytic capacitors and
ICs are correctly oriented as per the
component overlay.
(3) Check that you have used the cor-

obtain an unobtrusive installation.
Mount the antenna as far as possible

away from train/tramline wiring and
high-voltage power lines. It is a good
idea to mount it away from busy streets
as well. Use the building as a shield
if possible.

If two separate a¡rtennas are required
for differentba¡rds, then a diplexer can
be used to mix their signals together
onto a single downlead cable. In such
cases, the minimum cleara¡rce on the
pole or mass is 900mm.

Quad shielded coax cable
The minimum recommended cable

for all digital TV installations is quad-
shielded RG6 coax. This has relatively
low signal loss a¡rd four separate layers
of shielding to keep signal and inter-
ference pickup low. Do not skimp by
using cheaper cable intended for ana-
log installations (eg, standard RGs9).
If you subsequently find that impulse
interference is causing your digiial
reception to break up or give the "no
signal" message, you will regret taking
the cheap approach.

There are better cables available
than RG6 - both lower loss and bet-
ter screened - but these tend to be
rather expensive ald are only rec-
ommended for particularly difficult
installations.

Cable losses increase with boih
length and ftequency. For RG6 ca-
ble at channel 6 the loss is around
9dBh00m whereas at channel 69 it
is 20dB/100m,

The cable should be routed away
from mains wiring but if that is una-
voidable, the antenna cabling should
cross mains wiring at right angles. Nev-
er run altenna cable ald mains power
cable along close parallel paths.

The stronger the signal from the
antenna, the less effect any interfer-
ing signals picked up by the cable
will be,

What's a dB?
We should explain those signal

loss figures for cable, quoted above
in dB/100m. These are comparisons
of signal power between two points,
the most common examples being at
the antenna terminals and at the plug
going into the TV set, ie, the total
cable length.

if the difference is -3d8, for exam-
ple, that means that half the signal
picked up by the a¡tenna is lost along
the cable. A figure of -rOdB means that
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just one tenth of the signal is getiing
through to your TV set.

TVs, STBs and PVRs all contain
automatic gain controls [AGC) which
will compensate for these losses unless
you are near the digital cliff,

If you have a long cable length, a
masthead amplifier can be used to
make up for the cable losses. Masthead
amplifiers have positive values of dB
(ie, gain instead of loss). So if a cable
has a loss of -20d8 and you insert a
2OdB amplifier, you will compensate
for the loss although some noise will
inevitably be added.

Incidentally, it is a common mis-
conception that a masthead amplifier
will perform some miracle and am-
plify signal that isn't there! If there
is no signal at the antenna terminals,
no masthead amplifier can make it
appear. If the signal is very weak, the
masthead amplifier will increase it but
it will increase the noise level at the
same time, as well as adding its own
amplifier noise.

The main task of a masthead amp-
lifier, as described above, is to com-
pensate for losses in the cable (espe-
cially over long runs) and, to a lesser
extent, losses in the splitters and con-
nectors.

For best picture quality, the mast-
head amplifier should only boost the
signal sufÊciently to bring it comfort-
ably into the operating range of the
receiver, whiÌe adding as little noise
as possible.

Splitters & connectors
Most homes have more than one TV

set. Indeed, many have three, four or
even more and these all need a con-
nection point, To provide these, you
need a splitter but this comes with a
loss of signal strength, This will be at
least -3dB for two outlets (ie, a 2-way
splitterl, -5dB for three outlets and
-6dB for four outlets. Amplifled split-
ters are available if the digital signal
is on the "digital cliff".

Be aware that if you also have a
masthead amplifier, low-voltage DC
[or sometimes AC) power is required
to run it, The system is normally de-
signed so that power will only pass
through one of the outlets. This is the
one with a power socket on it near
the receiver,

OnIy use amplified splitters if you
know that the signal strength is ma¡-
ginal, You do not want the situation
where the insertion of one or more

ilext G Yagl Mobile Phone
or Modem Antennas

For grcater range and less dtop out
fron your location

These antennas come complete with 6 or 10

metres of RG58 cell foil cable (extensions

also available if needed) with a female FME

connector ready for your pigtail connection to
your phone or modem

* Rear mounting for easy installation

* All aluminium construction powder coated

* 0ptional stainless steel screws if you live

in a coastal area

* Designed specifically for remote and

weak or no signal fringe areas

* Proudly Australian made - produced in

Tasman¡a

Contact: LD Digital Antennas
0flice: (03) 6265 2148 Mobile: 0409 136 268

wurw.ldantennas.com,au
sa les@ldanlannas, com, au

Tasmanlan
n¡ff

amplifiers in the signal chain actually
causes the signal to be too strong and
thus force it over the "digital cliff".

Remember, in the case of digital TV
too much signal is as bad as too little.
It is better to use a masthead amplifier
to boost the signal where it is cleanest,
rather than use an amplified splitter.

F connectors & flyleads
The "F" connector is fast becoming

the standard, both at the antenna end
and at the wall plate. It is the best
because the connection is screwed
together and there is less possibility
of signal reflections being generated
at the cable join,

Quite often these days, the coax
socket in wall plates makes a very
sloppy connection with typical TV
"flyleads" and these can be a major
source of signal loss and intermittent
noise in the picture.

Withthat aspect inmind, wall plates
with F connectors have to be a major
improvement. Flyleads from the wall
to the TV are now available in quad
shielded coax, with a male "F" con-
nector on one end and a male

siliconchip.com.au

plug on the other.
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This band-3  -element Yagi from LD Digital Antennas covers the frequency
range from 1,75.25-235MHz (channels 6-12) and has a gain of 6.6dBd. It's
designed for installation on a mast or pole in areas oflow digital signal strength
and is supplied without cable but comes with a balun with an "F" connector.
Band 4 and 5 models also available. Contact LD Digital Antennas, (03) 6265
2748 or 0409 136 268, www.ldantennas.com.au or sales@ldantennas.com.au

and vegetation, you will need a long
Yagi or a phased array,

Either way, make sure the UHF an-
tenna you purchase is recommended
for Australian (or NZ) channels. Don't
purchase a European UHF antenna,
as these are designed to operate flom
47 O -9OOMHz, equivalent to Australian
channels 20-81 (NZ 21- 6S).

In Australia chalnels 20-26 are used
for 2-way radios, including UHF CB,

while channels 70-80 are for mobile
phones including wideband CDMA
(Next G), You certainly don't want
your antenna picking up 2-way radios
or mobile phone signals, so don't use
a European antenna!

Typical installation
The flrst point is that your antenna

must have the same polarisation as the
transmitter's antenna.

For horizontal polarisation, all the
antenna's aluminium tubing elements
will be horizontal. For picking up a
vertically polarised signal, the same
antenna would be rotated 90" to make
all the elements vertical. Most com-
mercial antennas have provision for
mounting horizontally or vertically.

Trying to receive a vertically polar-
ised transmission with a horizontal
antenna (and vice versa) will give poor
reception.

For horizontal polarisation, the best
antennas are the Yagi and the Log
Periodic Array. However, for verti-
cal polarisation the best antenna is a
phased array.

In general, the bigger the antenna,
the greater the signal pick-up but it
must only be designed for the digital
channels you wish to receive.

The antenna mounting should be
at least a metre above the peak of the
roof,, particularly if the transmitter is
on the opposite side of the house. It
should not be surrounded by vegeta-
tion, particularly between the antenna
and the transmitter. This will give poor
rêception when it is raining.

If you have direct line of sight to the
transmitting antenna (in other words,
you actually have a clear view of the
tower), then the antenna need only
be mounted about a metre above the
roof guttering,

If you have multi-storey house and
youhave a clearview of the transmitter
in a strong signal area, you could even
mount a UHF bow-tie array (ie, phased
array) on the wall of your house, to

rect value for R1, depending on your
input supply voltage.
(a) Make sure that the four transis-
tors on the main board are the correct
types. Q2-Q4 are all BC337s but Q1 is
a 8C327 type.
(5) Make sure that the input voltage
connections to the 6-way terminal
block are correct.

We have also assembled a list of
likely questions and answers thatmay
help you troubleshoot the DC Motor
Speed Controller if it is not operating
as expected. These are set out in the
accompanying panel.

Software initialisation
If your boards are working, it is now

time to initialise the software settings
before connecting a motor. To do this,
you must have the display board con-
nected.

Note that more detailed user in-
structions for the DC Motor Speed
Controller appeared in Pt,1 last month
(p37-39J. This section simply explains
how to change the battery level alarm
and the fiequency of the PWM before
you use the unit for the first time.
These settings will be retained in non-
volatile memory,

When the microcontroller begins
executing the firmware ffrom a power-
on reset) you should be taken straight
to the main menu. This will indicate
the percentage of fuIl speed that the
motor is currently running at. With-
out a motor connected, it should read
"P00.0".

From here, press "short R" twice
(see Pt.1) to arrive at the battery level
alarmmenu, This menu shows an "A"
followed by a 3-digit voltage value
which indicates the voltage level be-
low which the low battery alarm will
sound,

In this menu, press "long L" to set
the level using potentiometer VR1.
The ",t" should start flashing and you
should then be able to vary the pot to
change the level. Once you are happy
with the current level, press "short L"
to update the setting and return to the
main menu.

Next, press "short R" three times
to arrive at the frequency menu. This
will show an "F" followedby a 3-digit
frequency in kilohertz.

Once you are in this menu, press
"long L" and set the frequency of the
PWM (pulse width modulation) using
VR1. The "F" should flash while you

are setting the lrequency. In practice,
the fiequency can be set to one of256
values between 4BBHz and78l2}lz.

Once you have set the desired fre-
quency, press "short L" to store the
setting and return to the main menu,

That's it! For more detailed instruc-
tions on the other software modes,
refer back to the March issue.

Connecting the motor
Once you have verifled that the DC

Motor Speed Controller is working cor-
rectly, you can connect a motor. This
should be connected with its positive
terminal to the second terminal block
from the top, while its negative termi-
nal can go to either the third or fourth
terminal from the top.

Note that all supply and motor con-
nections to the terminal block should
be run using heavy-duty 56,{ wire.

The top terminalblockis usedto ter-
minate the positive supply lead lrom
the battery. This lead should connect
via the 5oA in-line fuse. Either of the
bottom two terminals can be used for
the negative battery lead (ie, one is
left unused),

Your DC Motor Speed Controller is
now ready for action, SCRigol DS5062MA 60MHz Rigol DS5102MA 100MHz Rigol DS1202CA200MHz Rigol DS1302CA 300MHz

) 60MHz Bandwidth, 2 Ch
l lGS/s Real Time Sampling
) 4k Memory Per Channel
) Advanced Triggering
) Built-in USB
) 3 Year Warranty

) '100MHz Bandwidth, 2 Ch
) 1GS/s Real Time Sampling
) 4k Memory Per Channel
) Advanced Triggering
) Built-in USB
) 3 Year Warranty

llltlY $l,0gg * csr

Brisbane
Tel 07 3275 2183
Fax 07 3275 2196

> 200MHz Bandwidth,2 Ch
> 2GS/s Real Time Sampling
) 10k Memory Per Channel
) Advanced Triggering
) Builtin USB
) 3 Year Warranty

Adelaide Perth
Tel 08 8363 5733 Tel 08 9361 4200
Fax 08 83635799 Fax 08 9361 4300

web www emona com au

300MHz Bandwidih, 2 Ch
2GS/s Real Time Sampling
10k Memory Per Channel
Advanced Triggering
Builtin USB
3 Year Warranty

EMONfr

oillY $2,036 ex csr oillY s2,620 ex csr -Ðf

o Component Specialists
. Speaker drivers - tweeters to 18" subwoofers - plus kits
. øpac¡tors, terminals, wire, coils and parts
. Special¡st electronic audio components
. Home hifi and car audio
. Public address and DJ equipment
. lndustrial and commercial audio parts

soundlabs . Much more online or phone (O2) 4627A766

www.so u n d la bsgro u p. co m. a u

oilY $lgg * csr

Sydney Melbourne
Tel 02 9519 3933
Fax 02 9550 1378
email testinst@emona com âu

Tel 03 9889 0427
Fax 03 9889 0715
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The antenna elements shown in red are not used for
digitalTV.They would only contribute to intederence
to both picture and sound.

Fig, : this scaled drawing shows the comparative dimensions of
a Yagi antenna which covers the full VHF band for analog TV; ie,
from Channels 0-1.2 as shown in red and blue. The blue section of
the diagram shows the equivalent Yagi for VHF digital TV which
covers Channels 6-12. As can be seen, the digital antenna is far
more compact but it will have slightly more gairi for the channels
of interest.

E

5
(Y'

A headphone output was not in-
cluded in the Class-A Stereo Amplifier
because it would degrade its superb
audio performance. Both the wiring
paths and the general circuit layout
are critical factors in the design and
any changes, however slight, can cause
big changes in the signal-to-noise ratio

and harmonic distortion figures of the
amplifier.

If you do want to listen via head-
phones, a far better option is to build
the simple Stereo Headphone Adaptor
presented here. It connects directly to
the amplifier's speaker terminals and
switches the loudspeakers and stereo
headphone sockets using two DPDT
(double-pole, double-throw) relays, so

there's no chance of it degrading the
audio performance.

As mentioned in the introduction,
you can connect up to two sets of
stereo headphones, These can be
switched on or off at the touch of a
button and the volume of each can be
individually controlled. In addition,
the loudspeakers can be switched on
or off and there's also a Mute switch
which turns everything off,

This means that you can operate

Here's one of those combined rabbit's
ears/Yagi antennas. We always thought
they were a bit of a joke - but if you're
in a strong signal area and don't have
access to an outside antenna, one of
these might just be all you need!

nately they will amplify interference
as well.

Connect the antenna to a long fly
lead to get the antenna as far away
from the receiver as possible (it is a
source ofinterference) and as close to
the outside of the building as possible
(preferably on the transmitter side).

For the indoor antenna shown here,
you only need to set the long rods to
745mm ftom tip to tip, Now rotate it
so that the thickblackboom is pointed
at the transmitter.

UHF antennas
If you are installing a new antenna

and you can receive signals from a
UHF translator, you are far better off
going for a band 4 or band 5 UHF an-
tenna. This can be a Yagi design or a
phased array [also known as a 4-bay
bowtie antenna).

In strong signal axeas, you can
choose a relatively short Yagi but in
weak signal areas where you are a long
way lrom the transmitter tower or the
antenna "looks" through a lot of trees

Do you have a stereo amplifier without a
headphone socket but want to listen to your
music via headphones? If so, this versatile
Stereo Headphone Adaptor will do the
iob. It connects between your amplifier
and loudspeakers, has several operating
modes and features two output sockets with
individual volume controls.

TF YOU BUILT our 20W Class-A
lS tereo Amplifier described last year,
you will be aware that it lacks a head-
phone socket. Similarly, many hifi
valve amplifiers also lack aheadphone
socket, the assumption being that a
true hifi enthusiast will want to listen
via good-quality loudspeakers,
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Yogi Antennos
Horizontolly Polorised

Only the dipole is connecled fo the oulpul. The other
elemenls increose lhe goin ot the desired frequencies.

Verlicolly Polorised

Fig.2: a typical Yagi antenna for VHF
reception might have only a few elements

but UHF Yagis tend to start somewhere
around six or so and go right up to

dozens in deep fringe models.

pictures but üthich should still be
avoided for digital reception). They
are also less affected by metal roofs,
metal sarking under tiles, water on
tile roofs, etc.

Indoor antennas
If you live in a home unit which

shares a master antenna system, the
body corporate may be quite reluctant
to spend money on a new digital TV
antenna when the old one obviously
still works (on analog!). In this case,
or if you cannot use the signal from
an outdoor antenna for some other
reason, al indoor altenna canbe tried,
However, it is very much a second
choice.

The most common style has two
telescopic rods and is usually known
as "rabbit's ears", AII these antennas
have similar performance regardless
of price,

To get the best from these antennas
they should be flattened out into a
straight line and be the correct length.
The ideal lengths are as follows:

. VHF Band 3, Channels 6-12:745mm
tip to tip

. UHF Band 4, Channels 27-36:270mm
tip to tip

. UHF Band 4+, Channels 27-49:
248mm tip to tip

o UHF Band 5, Channels 36-69:215mm
tip to tip

There are also indoor altennas with
telescopic rods and a mini Yagi which
will performbetter at channels 27 and
above, Some indoor antennas come
with internal amplifiers but unfortu-

Examples of horizontal (left) and vertical (right) polarisation on this Matchmaster 02MM-MDU36 4-bay phased array falso
known as a 4-bay bowtie) antenna from faycar Electronics. We have to say it's one of the better-made digital TV antennas we
have found - so good, in fact that it sits on a short mast on top of the SrrrcoN Cun offices, aimed at the North Head repeater.

the system in one of four modes: (1)

loudspeakers only; (2) headphones
only; (3) headphones and loudspeak-
ers operating together; and (4J mute
(alt ofÐ. It's also possible to mute the
system by individually turning the
headphones and the speakers off.

Perhaps we should clarifythe opera-
tion of the Mute switch, as it doesn't
function quite like a traditional mute
switch. Pressing it once certainly
mutes the headphones and/or loud-
speakers but pressing it a second time
doesn't "unmute" the system. Instead,
you have to press either the "Phones"
button or the "Headphone" button (or
both) to restore the sound.

DPDT relays
Because it uses two DPDT relays

to do the switching, the Stereo Head-
phone Adaptor can be used with am-
plifiers with quite high power outputs.
In fact, it's good for use with amplifiers
with outputs up to about 100W RMS
or more, provided you're sensible
with the volume control setting on
the amplifier.

We've also designed the unit to not
only work with solid-state amplifiers
but with valve amplifiers as well,
The latter must be taken into account
separately because unlike solid-state
amplifiers, operating a valve amplifler
without a load (ie, a loudspeaker) can
cause problems.

The reason why most valve ampli-
fiers should not be operated without
a load is that they can sometimes
oscillate supersonically. Worse still,
they can then produce very high AC

Fig.1: the Stereo
Headphone
Adaptor connects
between your
stereo amplifi.er
and the loud-
speakers and can
drive two pairs of
headphones.

voltages in the primary windings of
the output transformers. These volt-
ages can be so high that they can cause
flashover across the valves sockets or
even within the valves themselves.
This can not only damage the valves
but other components as well.

As shown in the photos, the unit
is housed in a low-profiIe instru-
ment case with the volume controls,
headphone sockets and pushbutton
switches neatly laid out on the front
panel. The miniature pushbutton
switches incorporate integral LEDs
which indicate the settings - red for
'rpower on", green for "phones on" and
blue for "speakers on".

On the rear panel is a DC power
socket and nine gold-plated binding
post terminals, Eight of these termi-
nals are used to connect the amplifier
input and loudspeaker output leads,
while the ninth terminal connects to
the amplifier's chassis and is the earth
return for the headphone sockets.

Default setting
The default mode setting was an

important consideration in designing
this circuit. We opted to have both the
loudspeakers and the headphones on
when the circuit is unpowered and this
is done using the normally-closed (NC)
contacts of the relays, The advantage
of this scheme is thatthe loudspeakers
(and the headphone outlets for that
matter) will operate normally when
the unit is switched off (ie, zero power
consumption).

This is also the default setting when
power is frrst applied to the unit.
After that, it's just a matter of using
the pushbutton switches to toggle the
Ioudspeakers and the headphones off
and on.

The leftmost switch is the Mute
switch and, as mentioned, this turns
both the loudspeakers a¡rd the head-
phones off [but not on again). This
switch carries a red LED which is
permanently lit while ever power is
applied - ie, this LED simply serves
as a power indicator.

The next switch controls the two
headphone sockets and its green LED
lights when the headphones are on.

IEFf
SPKR

RIGHT

SPKR

The rear panel carries gold-plated binding post terminals fbr the loudspeakel and am¡rlifiel connections plus a
DC power socket. Power comes Íìom a 12V DC 400m4 plugpack.
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This gear is expensive, even for pro-
fessional antenna installers.

Fortunateì.y, one good way to reduce
impulse interference to digital recep-
tion is to avoid using an old analog
antenna which will pick up extrane-
ous noise over the frequency range for
channels 0-54. The other strategies
involve careful antenna selection and
installation.

Just in case we have not made the
point strongly enough about the need
to upgrade your antenna, here is a

further point to consider.
There are 59 viewing areas in,\ust-

ralia which presently have analog
TV transmitters using channels 0-5,A..

This includes all capital cities except
Darwin & Canberra.

IdeaÌly, viewers in all of these areas
need to replace their antennas with
ones designed for the digital channels
in their geographic areas to ensure
maximum reliability of reception.

Which antenna for you?
The most stable reception comes

fi-om antennas designed for the range
of channels in your viewing area.
Station coverage maps for your area
can be found at www.acma.gov.

au/p ostcode/postcode_acma.shtml;
while the channel numbers used can
be found at wwwacma.gov.au/web/
standardþc=PC_9150.

For Ner,t¡ Zealand, browse to www.
rsm. gov. nzlcms/p olicy-an-planning/
current-pro jects/bro adcasting/digital-
television-2 00 7-ftequency-plan.

It was once popular to install TV an-
tennas inside the roofspace (ie, above
the ceiling) but this only works well
in very strong signal areas - and it's
worse for UHF reception. An outdoor
antenna is always the best because it
will be less affected by reflected sig-
nals (which cause ghosting in analog

¡ Designed specifically for Australian digital channels

. Compact and Lightweight

o Ultrasonically Sealed Housing

. Heavy duty construction for harsh weather conditions

. F type connectors for better shielding and reliable

Armidale Nofih ABNSA ABC NSW 01 690

Bowen shire ABTOSA ABC ord 10
2213

Bowen shire TNOl 10 0td Õ

SW WA (Bunbury) sswS GWN (Prime WA) 100 200,000

Gordonvale TNQ2 10 Qrd 1 4420

Herberton TNOsA 10 Qtd 0.04 754

Kambalda VEW3 GWN 0.02 2705

Leeman ABW5A ABC WA 0.06 396

Mission Beach TNO5A 10 Otd 02 992

Mount Garnet ABN02 ABC ord 0.024 879

Murrurundi NBNl NBN 01 805

Wandoan ABOSA ABC QId 0.16 676

Wvnvard ÏNT5A Southern Cross 2 4812

Tol al affected population excluding SW WA 1 9,382

Table 3: these are the only sites which require a VHF band t and/or 2 antenna.

Contact your Hills Local AuthoriÇ for advice on Television Reception
Riverwood Acacia Ridge Keysborough Edwardstown Wiri
Ph: (02) 9717 5290 Ph: (07) 3344 3855 Ph: (03) 9238 2533 Ph: (08) 837't 0277 Ph: (09) 2746509

Castle Hill Arundel Derwent Park Malaga
ph: (02) g}g4 9444 ph: (07) 55oo 7222 Ph: (03) 6273 9973 Ph: (08) 9209 7000 www.hillsantenna.com.au
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cliff" whereby pictures are good and the left and right of the picture,
completely noise free over a wide Evenifyouarenotconsciousofthis
signal range but non-existent outside problem, you will often see one, two or
this range. morefaintverticallinesinthepicture,

Ghosting ffi;:ï,f,ïf*ï:ïffi';T"'îi,H:
Table 2 above reinforces the story that are part of the transmission.

about the differences between a¡ralos
and digital signals. We have alread! Aircraft flutter
talked about weak signals and the ef- Then there is "aircraft flutter"
fects on analog pictures but possibly whereby TV signals reflected from
a bigger and more common problem large aircraft flying over your home
with analog is the effect of reflected cause the picture to shake violently
signals which give rise to ghost im- and ghost images rapidly flash on and
ages. offthe screen,

These can be very annoying and
difficult if not impossible to eradicate,
even with a more directional antenna,
more judicious aiming, etc. Evenwhen
you have an otherwise strong signal,
ghosts can spoil the picture.

For example, if you are looking at
the ABC weather map witl the label-
ling for all the regions in your state, not
only wiII you see the wanted labelling
but you will see "ghost" labelling to

Even the best antenna installations
ca¡r suffer ftom this and the only rem-
edy is to move house to where you are
no longerunder the flightpaths. That's
not a realistic option, is it?

The really good part about digital
TV is that aII these ghosts are ban-
ished forever, If nothing else, this
is a very worthwhile improvement,
And there won't be any snow in the
picture either,

All that and you get a sharper pic-
ture as well!

Impulse interference
Electrical interference in analog

pictures typically takes the form of a

slow moving pair of horizontal noise
bands consisting of black and white
dots although the noise can be col-
oured as well.

If the interference is coming from
power tools or from a food processor, it
will often be accompanied by a whin-
ing commutator noise in the sound.

Other impulse interference can be
caused by the poorly suppressed igni-
tion systems of older cars, motorbikes
and even motor mowers, This will
cause more widely-spaced black dots
in the picture and is accompanied by
a characteristic ignition noise in the
sound,

These and other forms of electrical
and radio interference can be identi-
fied in analog TV transmissions by
ACMA's " B etter Radio t TV - Identify
Your Interference Prcblem " available
at www. acma. gov. au/webwr/assets/
main/lib1 00 3 4 2/btr_handbo ok.p df
and by " New Zealand Radio Sp ectrum
Managemenú" at www.rsm.gov.nzl
cms/reception-problems.

The bad news is that digital trans-
missions can be more vulnerable to
impulse noise than analog, Worse, in
most cases of impulse interference to
digital transmissions, the effect is the
same - loss of picture. So there is no
clue as to the cause!

Australian metropolitan viewers
nòte: after December 2009 you will
not be able to use analog TV effects
to identify the cause of troublesome
digital reception, lnstead, problem
identifi cation will have to be performed
using a spectrum analyser and/or
a digital meter which can measure
signal strength and signal data errors.

Finally, the third switch controls
the speakers and its blue LED lights
when the speakers are on. These latter
two switches toggle their respective
outputs on or off each time they are
pressed,

Note that when the loudspeaker
switch is toggled to the off position,
it places dummy 22O loads across
the amplifier's left and right channel
outputs - ie, these loads appear in
place of the speakers. This is done
to accommodate valve ampliflers, as

these should be loaded at all times as

explained previously,

Circuit details
Refer now to Fig.2 for the circuit

details. It's based on two ICs (IC1 &
ICZ), a couple of transistors (Q1 & Q2)
and the aforementioned DPDT relays
(RLY1 & RLY2).

IC2, a74HC74 dralD-type flipflop,
forms the heart of the circuit. This is
wired in toggle mode, with its D1 &
D2 inputs directly connected to their
corresponding Q1-bar and Q2-bar
outputs. The two set inputs (S1-bar
& S2-bar) are connected to a power-
on reset circuit consisting of a 47o{l
resistor ald a 1¡rF capacitor, while the
two resets (R1-bar & Rz-bar) are con-
nected to ground via the Mute fresetJ
switch,

In operation, the D-type flipflop
toggles its outputs on the rising edges
of the clock signal pulses, When that
happens the'state of the D input (either
a logic high or low) is transferred to
the Q output and Q-bar toggles to the
opposite state.

For example, let's assume that IC2's
Q1 output (pin 5) is low. This means
that Ql-bar (pin o) and D1 (pin 2)
will both be high, When the next
clock pulse arrives, the high on D1 is
transferred to Q1 and Ql-bar and Dt
toggle low

Similarly, on the next clock pulse,
the low on D1 is transferred to the Q1
output and Q1-bar and Dt then toggle
high again.

When power is first applied, the two
set inputs (pins + & 10J are pulled low
via the 1¡rF capacitor. This sets IC2's
Q outputs high and so Q1-bar and Q2-
bar are both low and transistors Q1 &
Q2 are off.

As a result, the relays also remain off
and the loudspeakers and headphone
outputs are switched on via the NC
contacts, In addition, LEDs 2 & 3 both
light (since the two Q outputs are high)
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to indicate that the speakers and the
headphones are on.

Dual timer,
IC1 is a 556 dual timer and is basi-

cally two independent 555s timers
in one package. Both sections are
configured as one-shot monostables
with pulse widths of just under 0.5s.
They are used to debounce switches
52 (Phones On/OfÐ and 53 (Speakers
On/Offl, to provide clean clock pulses
for the D inputs of IC2.

This debouncing circuitry is nec-
essily because the metal contacts in
the switches tend to "bounce" as they
close. As a result, we get a series of
short pulses lrom the switches instead
of just one pulse, If these pulses were
fed directly to the clock (CK) inputs
of IC2, there's no guarantee that the
flipflops would toggle as the switches
are just as likely to produce an even
number of pulses as an odd number.

The monostables in IC1 eliminate

this problem. As shown, 52 & 53
aÌe connected to the trigger inputs
[Tr1 & Tr2) of the monostables via
10nF capacitors. When a switch is
pressed, its corresponding trigger
input is briefly pulled low (via one of
the 10nF capacitors) and this triggers
the monostable,.

As aresult, the monostable's output
[pin 5 or pin 9) goes high and applies
a positive-going clock pulse to the rel-
evant clock input of IC2, This causes
the corresponding D-type flipflop to
toggle.

For example, Iet's assume that the
circuit is powered up and is in the
default state. If 53 is now pressed,
pin 5 of IC1 goes high for about 0,5s
and applies a clock pulse to pin 3

[CK1) of IC2. As a result, the relevant
flipflop toggles and sends its Ql-bar
output high.

This turns on transistor Q1 and
relay RLY1 and so the NC (normally
closed) contacts open and disconnect

This digital-only combined VHF/UHF Yagi from Hills is so new it's not
scheduled to go into production until next month! Note the quite short VHF
elements on the rear of the antenna - short because they don't have to pick up
the low frequency (and therefore longer wavelength) VHF channels which are
analog-only. The short UHF elements are on the front of the boom in front of the
driven element and corner reflector.
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Signal Ptoblem Analog Reception Digital Reception

Snow all over the image which becomes
stronger as the signal becomes weaker

No effect, until at the cliff edge, picture & sound break

up; picture may become jerky in horizontal movement; no
picture (no signal indicated on-screen).

Multiple images (ghosis). Not generally

seen ¡n very weak signals.

Generally a slow moving pair of horizontal
lines of black & white dots.

No effect, until at the cliff edge, picture & sound break up.

Table 2: there is quite a difference in the way TV receivers behave, depending on the type ofsignal being received.

Farts tLEst

1 PC board, code 01104081,
172x104mm

1 ABS instrument case, 190 x
140 x 50mm (Altronics H-
0374 or equivalent)

1 12V 400m4 DC plugpack
2 1kÇl dual 16mm log pots
2 knobs to suit
212V DPDT relays with 104

240VAC contacts (Jaycar SY-
4065, Altronics S-431 0)

2 6.35mm PC-mount stereo jack
sockets (Jaycar PS-o1 95,
Altronics P-0073)

1 SPST horizontal PC-mount
tactile switch with green LED
(Jaycar SP-0616)

1 SPST horizontal PC-mount
tactile switch with red LED
(Jaycar SP-0615)

1 SPST horizontal PC-mount
tactile switch with blue LED
(Jaycar SP-061 7)

3 3-way heavy-duty PC-mount
screw terminal blocks
(Altronics P-2053)

1 PC-mount 2.5mm DC socket, OR
1 panel-mount 2.smm DC socket
4 self-adhesive rubber feet
2 M3 x 12mm machine screws
1 M3 x 6mm machine screw
3 M3 nuts

2 M3 x 6mm tapped spacers
4 panel-mount gold-plated

binding posts, red
5 panel-mount gold-plated

binding posts, black
1 1m-length of heavy-duty

speaker cable
1 3O0mm-length tinned copper

wire for links

Semiconductors
1 NE556 dualtimer lC (lC1)
174HC74 dual D{ype flipflop

(rc2)
28C337 NPN transistors (Q1-Q2)
1 7805 +5V regulator (REG1)
3 1N4004 diodes (D1-D3)
2 1N4148 diodes (D4-D5)

Capacitors
2 220¡tF 25V electrolytic
3 1OpF 16V electrolytic
1 1¡rF 16V electrolytic
3 100nF monolithic (code 104 or

1 00n)
4 1OnF ceramic (code 103 or 10n)

Resistors (0.25W, 1%)
2 39kO 3 470A
4 1oko
22.2kA

4270A 1W
2 100o

2 22O (10W wirewound)
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Fig.3: install the parts on the PC board as shown here, Leave the DC socket out if you intend mounting the board
in a case and note that the two 22t2 LoW resistors must be mounted 3-4mm proud of the board to allow tlre air to
circulate beneath them for cooling.

t,ÍANY PEOPLE THINK thal lhere
IYLir no need to change an existing
TV antenna in order to pick up digital
TVbroadcasts.In some cases, your old
antenna may do the job.

In most cases though, you will
be better off with a completely new
antenna instalÌation, with an antenna
selected to suit the digital broadcasts
for your area,

First, Iet's look at the situation where
your existing antenna is a VHF Yagi,
log periodic or other altennatype such
as a phased array. Most likely, this will
be sized to cover all the channels in
the VHF band, including channel 0. In
other words, it will be a large and ugly
structure of aluminium tubing that the
local bird life has enjoyed for years,

And while this may have done
sterling service for the analog chan-
nels, the fact that it is large enough to
cover channels 0-5 will be a distinct
drawback when analog TV broadcasts
cease at the end of zoo9.

Why? Because the antenna will
continue to pick up all manner of ex-
traneous signals which can interfere
with digital TV reception, including
high-power AM & FM radio transmis-
sions and interference from power
lines. The simple fact is that digital
TV broadcasts in the VHF band are
only on channels 6-12.

So your large VHF array is still an
antenna but now it also picks up sig-
nals that you don't want!

VHF digital antennas
are smaller

A new VHF antenna for the digital
channels will be much smaller (be-
cause it doesn't have to get down to
channels 0 and 2) and less obtrusive.
Not only that, because it does not have
to cover such a wide ftequency range,
it will more than likely have slightly
more gain than your previous analog
antenna.

Perhaps even more importantly,
there are some areas of Australia
where digital television will only be
transmitted on UHF, No VHF antenna
will receive UHF properly, despite the
anecdotes from "a mate who knows
someone" who receives a marvellous
UHF picture fiom the antenna they
erected in 1956 . . .

Table 1 shows the wante.d chan-
nels on the VHF and UHF bands for
digital TV in both Australia and New
Zealand.

We will discuss the UHF TV bands
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later in this article, For the moment, Iet
us compare analog and digital signals
and how they perform with varying
signal strength.

Signal strength and
the "digital cliff'

Over many years, we have all be-
come used to the characteristics of
analog TV reception. When the signal
is weak, the picture is referred to as
"noisy" and this looks like snow.
As the signal strength is increased,
the snow effects of noise are greatly
reduced until they are virtually un-
noticeable (except perhaps in dark
or poorly-lit scenes - often this is
due to noise in the cameras or video-
tape recorders used in the original
program),

With digital signals though, you

Table 1: comparison between the existing analog channels and their diSital
counterparts for both Australia and New Zealand.. As you can see, in the digital
bandplan the bottom end ofthe band is used in neither country'

either have the right amount of signal
or you have no picture,

Fig,1 illustrates this point very well.
The red line shows the effect of varying
signal strength on analog pictures and
it is just as we have noted immediately
above.

By contrast, the blue line shows
how if you have a very weak or a very
strong signal, the result is the same:
no picture.

In fact, the message displayed on
your screen will be "no signal". It
doesn't necessarily mean that you
aren't receiving enough signal (though
of course it can meal that) - it can also
mean that you ale actually receiving
too much signal for the receiver to be
able to handle and therefore display
a picture.

This is referred to as the "digital

Digital

Digital Cliff
The picture breaks
into blocks and/or

freezes and the sound
goes on and off

The picture will have no colour,
is covered with black & white
dots and may be rolling and
tearing. Sound will be hissing.

Increasing signal strength at the rece¡ver

the loudspeakers. At the same time,
the relay's NO contacts switch two
22Ç)1.0W resistors across the amplifier
outputs to provide the dummy loads.
In addition, LED 3 turns off since IC2's
Q1 output is now low

Pressing switch 53 again retriggers
the monostable and toggles the flipflop
to its opposite state, so that Q1-bar is
low again. This turns off transistor Q1
and RLY1 and reconnects the loud-
speakers via the relay's NC contacts. In
addition, LED 3 turns on (to indicate
that the speakers are on) since IC2's
Q1 output is now high.

Switch 53 and its following circuitry
work in exactly the same fashion to
control tra¡rsistor Q2 and relay RLY2.
This relay, in turn, switches the signals
from the Ieft and right channel ampli-
fier outputs to the two headphone
sockets (via the volume controls).

Both the ring fright channel) and
tip (Ieft channel) terminals of the
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headphone sockets are driven via
27oç¿ 1.W resistors and dual 1kQ log
potentiometers VR1 & VR2, the latter
functioning as volume controls. Even
with the volume wound right up,
lÌ;re 270{2 resistors should provide
sufficient attenuation to protect the
headphones from damage,

Note, however, that you should
increase these resistors to 68oÇ) or
more if you have high-impedance (say
600f2) headphones.

The sleeve (ie, earth) terminal of
each headphone socket is connected
to the amplifier chassis to provide the
ground return.

Diodes D4 & D5 are there to ensure
that IC1's trigger inputs (pins 6 & B)

can not go more than 0.6V above the
+5V supply rail. What happens is that
when a switch is pressed, the relevant
1OnF capacitor quickly charges to +5V
via a 10kÇ2 resistor (ie, one side ofthe
capacitor is pulled to ground and the

other side goes to +5VJ, When the
switch is subsequently released, the
side that was at ground is immediately
pulled to the +5V rail by another 10kf)
resistor and so the other side of the
capacitor would go to +10V if not for
the diode - ie, we would get a brief
10V spike,

D4 & D5 clip these voltage spikes
to +5.6V and thus prevent damage
to IC1.

Muting
Switch 51 is the Mute (or reset)

switch and is connected directly to
the reset inputs (pins t & 13) of both
flipflops in IC2. When this switch is
pressed, the reset inputs are pulled to
ground and the flipflops are both set
with their Q outputs low and their Q-
bar outputs high,

As a result, transistors Q1 & Q2
and the relays are on and so the head-
phones and loudspeakers are off. They

!
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Fig.1: the digital cliff, represented by the blue line, shows how too little or too
much signal results in a "no signal" message on your TV screen. For analog (the
red line) there will always be something on the screen, even if it is only snow

AUSTRALIA

Not used due to interference

6-9A,10-12
@@@aoo @@@
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NEW ZEALAND
Analog Digital

Real Channels

Not used due to interference
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This vierv shows our completed
prototype PC board. Note that it differs
slightly from the final version shown at
left in Fig.3, particularly with regards
to the locations of the rvire links.

can then only be turned back on again
by pressing 52 and 53.

Diodes D2 & D3 are used to quench
the high back-EMF spikes that ale
generated r,r,hen the relalrs slari¡çh s¡¡,
This is necessar]¡ to protect the rela.v
drirrel tr-ansistors fiom damage.

Power supply
Pon'el is derived from a 12V DC

plugpack. This suppll, is filteled us-
ing a 22O¡rF electlolytic capacitol and
used to directll, powel the relav drirrer
transistors and the relalrs.

The rest of the circriit is por,r'eled
from a +5V rail r,r,hich is derived rria
3-terminal regulator REG1. Diocle
D1 plovides re\/erse polarity plotec-

tion and its output is flltered using a
second 220¡lF electlolJ¡iic capacitor
before being applied to the input of the
regulator. A 10[F capacitor decouples
the regulatol's output, with additional
100nF capacitors placecl close to the
suppll, pins of IC1 & IC2.

Finall¡', the por,ver LED (inside S1)
is por,rrered via a 470Ç) current-limit-
ing resistor. This LED is on r,vhile ever
po\ rer is applied.

Construction
Constluction is stlaightfonvard r,vith

all the parts mounted on a PC board
coded 01104081. Our prototype was
housecl in a plastic case rneasuling 190
x 140 x 5Omm. Note that if you intend

using this case, it will be necessary to
cut out the front corner pieces fi'om
the PC board in ordel to clear the ÍÌont
case pillars,

Fig.3 shor,r's the parts layout on the
PC board, Before mounting ¿¡1r parts,
check the boarcl carefully for etching
defects, then check the hole sizes for
the heaclphone sockets, scler,r, telminal
blocks and lelavs bl, trrt fitting these
parts into posltion, Enlalge any holes
if necessary,

Begin the assembly bl, installing
the 12 u'ire links in the positions in-
dicated. These links should all be run
using tinned copper r,r,ile and must
be straight.

To stralghten the link r,r'ire, simpl1,

fs

r No. Value  -Band Code (1%) 5-Band Code (1%)

I 2 39kO orange white orange brown orange white black red brown
tr 4 10kA brown black orange brown brown black black red brown
tr 2 2.2ka red red red brown red red black brown brown
f 3 470A yellow violet brown brown yellow violet black black brown
I 4 270A red violet brown brown red violet black black brown
f 2 100f¿ brown black brown brown brown black black black brown
tr222ANANA
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As shown here, it's necessÍr-ry to notch (or cut out) the
front corners ofthe PC board to clear the case pillars.
The wiring to the binding post terminals on the rear
panel is run using heavy-duty speaker cable.

clamp one end in a vice and then
stretch the wire slightiy by pulling on
the other end r,r,ith a pair of pliers. Each
link can then be cut to length and its
end bent down at right angles befole
installing it on the PC board.

Note palticr-rlarly that LK4 goes
under IC1, while LK9 runs directly
behind the screw terminal blocks.

That done, install the resistors and
diodes D1-D5 but leave the 22Q 10W
resistórs out for the time being. Table
1 shows the lesistor colour codes but
you should also check each one using
a digital multimeter. Take cale with
the orientation ofthe diodes and note
that D1-D3 are 1N4004s while D4 & D5
are 1N4148s.

Note also that D4 and D5 face in
opposite directions.

The 7805 3-terminal regulator is
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next on the list. As shown, it's in-
stailed with its metal tab flat against
the PC board and its leads bent dorvn
through 90o to go through their respec-
tirre holes.

To clo this, first position the device
on the board, then use a pair ofneedle-
nose pliers to grip the leads at the
appropriate point and bend the ìeads
doi,r'n by 90', The device's metal tab
can then be fastened to the board using
an M3 x 6mm screw, nut and lock-
washer and the leads soldered.

Do not solder the leads before bolt-
ing down the metal tab. If you do this,
you could crack the soldered joints as

the tab is bolted down.
The capacitors are next on the list.

Start with the monolithic and ceramic
types, then install the six electrolyt-
ics. Make sure that the latter are all

installecl with the correct polaritlr.
Next, install the fwo 22Ç) loW

resistors. These should be mounted
3-4mm proud of the PC board to allow
the air to circulate beneath them for
cooling. A couple of thick pieces of
cardboard can be used to achieve an
even spacing.

Now for the ICs and transistors.
Push the transistors down onto the
board as far as they will comfortably
go before soldering their leads and
be sure to use the correct IC at each
location. Make sure also that each IC
is correctly oriented and be careful
not to create unwanted solder bridges
when soldering their pins.

Finally, the board assembly can be
completed by mounting the larger
hardware items. These include the
two pots, the headphone sockets,
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9r:i:t'#.'*moke Ararm 
$lS*

A must for all homes, a photoelectr¡c smoke alarm
is sensitive to detecting slow smouldering and
other fires which produce larger particles of smoke
Easy and fast installation with a test button and low
battery alarm L5óóó

G)swann 
-e Vgl

Home/Office Surveillance System
Records onto the massive 1ó0GB hard drive
using 4 ìncluded cameras either independently
or simultaneously View recorded images on your
computer via a USB back-up Easy connection to
your TV. Ló1 1'1

i;ftîå:îïÅHHl:î:f t2L8
Automate lighting & appliances wìthin minutesl
Activate at the touch of a button, switch on bedside
lamp and turn on the kettle at the same time Simple
and easy DIY ìnstallation. Easily expandable Ló02ó

25 Drawer Parts Cabinet
Store all your components,
hardware, fishing tackle and
'1001 other items in these neat

E
389pc Crimp Terminal Kit 24V Heavy Duty Cordless Hammer Drill

Powerful Mabuchi brand motor, dual speed
gearbox, electronic speed control, 90 min fast
charger, 24V NiCd battery, front handle & rugged
carry case T4875

translucent plastic drawers The cabinet, This high quality kìt includes a wide variety of
measuring ì20.. * 3OOmm x 225mm (L.W.H) crimp-style terminals stored in a handy re-usable
can be wãll mounted Components/accessories case with 18 compartments. See m dse com.au

shown are not incìuded. H4587 for a full lìst of the ìncluded terminals H50ó3

*o"0*nno,*.

Encrgizet

2 x AA Lithium Batteries
Lasts up to seven times longer ìn

dig¡tal cameras. 532ó1

fTfTÍÛT.TfiT'TT.lFfu[ttr

Enelooo Batteru Charqer with 4 x AA

uLTRALTFE ev Lithium Battery 5ffiì!:l:,I:ñ5X!'":i?::TgJ";.*$s0s å1.1"i;i;1,:,*i"""', *17* 
*i:[:liiìjli"rx"ffi'üni3å]ii:'"

E4ergùa
Dock & Go Batterv
Charger 2 portable Jharging
pods incl 1 charger dock, 2
chargìng Pods,4 AA 2500mAh
NiMH batteries 54409

15 Minute
Battery Charger
with Batteries
Super fast 15 minute
charger, lncl 4xAA
15min NiMH 2100
mAh batteries plus
12V adaplot. 54421

r6Stt^

ô

3:il::iiîi-?8'å",1",r", 
sZS*

L¡thium lon battery charger suìtable to use with
most digital camera and camcorder batteries
AIso can charge AA, AAA NiN,4H batter¡es. Ì\49559

conditions: Offers sl¿rt26/O3/08 a¡d e¡d 29/O4/O8 or while stocks ast CU
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l,thlþr
óW Battery Powered Soldering lron
For use in areas where mains power is not lthller
and operates on 3 "AA" size alkaline batteries Use where mains power i
(included). lncl. conical plated tip, lead-free solder to 510"C tip temperature, conical plated tip, lead-free blower' and blow torch tips plus solder and a tip
and protective cap. 1yr warranty. T2505 solder, protective cap, 1 year warranty. T2507 cleaning sponge. lnc handy carry case. T1 103

PRO-SOK Butane Solderpro Kit

Heavy cast-iron base for stability, a magnifying glass,
plus ad.justable posìtion allìgator clips to hold an
item still while you're working on ¡t T5715

dual "O" ring seals for better suction, easy to open
for waste solder removal T2574

.L;

' EE'S--T.',II]4

, This professional, simple
to use tool is an effective
way to secure an F
Connector plug to a

coaxial cable Suitable
for RG59 and RGó grade
coax cables T2922

A quality butane-powered soldering iron and carry case.
plus blowtorch. hot blower and hot knife tips Uses
genuine Weller catal¡ic soldering tips for long life. T1374

ldeal for checking surface mount components, PCB
tracks, or the quality of solcler joints This well made
pocket magnifier with 15mm diameter glass lens
provides 'l0x magnification, and rotates back into a

plated brass frame lor safer storage. T¿1595

Medium Breadboard
ldeal for experimenting
with low voltage circuits.
These breadboards can be
clipped together to make
boards to just about any
required size. Supplied
as board only. ó40 holes
in 128 buses plus I
distribution buses. H4044

Heavy Duty Heatsink
Outstanding thermal performance with high quality
surface finish. Rated at 0.37 degrees Celsius per watt,
measures 300 x 75 x 48mm. ldeal for high power
amplifier projects. Made in Australia. H34oB

Matrix Board
Great for prototyping.

holes. 2.5mm hole spacings on-
a 75mm x 7ómm board. H53lo

Promotion from 26/O3/08 Io 29l04lOB

Fig.4: follow this diagram to complete the wiring between the PC board and the rear panel hardware. Note that the
leads to the loudspeaker and amplifier terminals should be run using heavy-duty speaker cable.

the relays and the three 3-way screw
terminals blocks. Cut the pot shafts to
about 15mm long before fitting them
and make sure that each part is seated
correctly against the PC board before
soldering its leads.

The DC socket should also be in-
stalled unless you are mounting the
board in a case a¡rd intend using a
parel-mount DC socket instead.

Testing
Before applying power, go over the

board and carefully check your work.
In particular, check ihat the correct
paÌt has been used at each location,
that all polarised parts are conectly
oriented and that there are no missed
solder joints or solder bridges.

Once you a-re satisfi.ed that all is
correct, connect a 12V DC plugpack,
switch on and check tlat all three LEDs
in switches S1-S3 light. Checkalso that
the relays remain off at switch-on.

Now press the Phones switch (S2)
and check that relay RLY2 toggles. At
the same time, the green LED in 52
should go out. Pressing this switch
again should toggle RLY2 off again and
turn the green LED back on.

FinalÌy, check tlat RLY1 and the
blue LED alternately toggle on and off
each time the Speakers switch (S3) is
pressed.

If the module passes aÌl these tests,
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then it is working correctly. If not,
then you're in for a spot of trouble-
shooting. Here's what to look for if it
doesn't work:
(1) Symptom: no LEDs light when
power is applied.
Do this: check the suppÌy polarity. If
that's correct, check the orientation
of diode D1 and check for +5V at the
output of regulator REG1.
[2) Symptom: aII LEDs initially light
but one relay refuses to toggle when
its switch is pressed
Do this: check that the corresponding
Q output from IC2 toggles coûectly
(ie, between 0V and about +4.8V) each
time the switch is pressed. If it does,
then check the relevant transistor - its
collector should toggle high or low
each time the switch is pressed.

If the transistor is switching cor-
rectly but the relay doesn't operate,
check that the diode across the relay
coil is correctly oriented.
(3) Sgnptom: aQoutputlromIC2 does
not toggle when the relevant switch
is pressed.
Do this: check IC2 & IC3 for correct
placement and orientation and check
that their pins are all soldered cor-
rectly. Check also that diodes D4 and
D5 are the right way around (note:
these two diodes face in opposite
directions).

If you have a scope, check the rel-

evant output [pin 5 or 9) from IC1 - you
should see a 0.5s positive-going pulse
each time the switch is pressed. Check
that this pulse is being applied to the
corresponding clock input of IC2.

If there are no pulses from IC1, check
the parts associated with the switches
at the trigger inputs to this IC, The IC
itself may also be faulty (unlikely).

Final assembly
Now for the final assembly. If you

are building the unit from a kit, the
case will probably be supplied pre-
drilled with screen-printed front and
rear paneÌs. If not, then you will have
to drill the panels yourself using the
front and rear panel artworks (Figs.5
& 6) as templates.

The best approach is to first centre-
punch the hole locations, then drill
each one using a small pilot drill
before enlarging it to the correct size.
The larger holes (ie, for the headphone
sockets, the pots and the DC socket)
should be initially drilled to about
5mm, then carefully enlarged to size
using a tapered reamer.

That done, the panel artworks can
be downloaded flom the SucoN CHIP

website ald printed onto photographic
paper. They are then attached to the
panels using an even smeal of silicon
sealant and the holes cut out using a

very sharp hobby knife.
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Figs.s & 6: these firll-size artworks can be used as drilling templates for the front. and rear panels

Next, fit the fiont panel to the mod-
ule and secure it by doing up the nuts
for the two headphone sockets. Simi-
Iarly, fit the panel-mount DC socket
and the nine gold-plated binding post
terminals to the rear panel.

Now drop the PC board and f¡ont
panel assembly into the case ald mark
out the locations in the base for the
rear corner mounting hoies. Remove
the board and drill these two holes to
3mm, then mount two tapped 6mm
spacers in these positions, securing
them using M3 x L2mm machine

screws which pass up through the
bottom of the case.

That done, solder a coupÌe of 5omm-
long medium-duty hook-up leads
to the power supply pads on the PC
board. The board assembly can then
be secured in place and the wiring to
the rear panel completed as shown
on Fig,4,

Be sure to use extra heavy-duty
speaker cable (eg, 32lO.2O) for all con-
nections between the speaker binding
posts and the screw terminal blocks.
The lead to the ampÌifier earth terminal

can be run using medium-duty hook-
up wire. You can then complete the
assembly by fitting the knobs to the pot
shafts and attaching the case Ìid.

Trying it out
As already mentioned, this unit

connects in series between the ampli-
fier outputs and the loudspeakers, so
disconnect the loudspeaker leads fiom
the amplifier and connect them to the
Stereo Headphone Adaptor instead.

The outputs fromthe amplifierthen
connect to the left and right channel
input terminals on the adaptor.

Finally, connect a lead from the
terminal marked "Amp Earth" to the
amplifier's chassis.

If your ampÌifier doesn't have a

ground terminal, then it may be
possible to attach a solder

lug under one of the case
screws. Alternatively, the
earth lead can go to the
"negative" terminaÌ of
one of the amplifier out-
put channels (but not to
both, otherwise you'll get
an earth Ìoop and lots of
hum). This can be done
by connecting an insulated
wire linkbetween the "Amp

Earth" terminal and the "Left
Amp -" terminal on the back of the
Stereo Headphone Adaptor.

After that, it's just a matter of switch-
ing everything on, plugging in your
headphones and trying it out, sc
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Hobby Detail Sander Kit
This l00W mains-powered Hobby Detail Sander
uses a pointed nose for easier access to tight
spaces, and around '13,500 vibrations per Aluminium Framed Briefcase

digitor

Su¡table for carry¡ng test equipment,

etc. Approx 395 x 290 x 85mm. T4851

18V Rechargeable Cordless Drill
High quality cordless drilì with 17 torque
settings, variable speed trigger control,

le

sanding, 1 xfoam and 1 x scouring. T4822

Changing the bit in your screwdriver is

now even easier. Holds the 12 supplied
screwdriver bits in 2 slip-¡n rotary
holsters that allow simple selection and
loading into the tip of the screwdriver
via a pump actìon of the screwdriver
handle. Tó329

ldeal for use in the electronic, autómotive
and engineering lields lt instantly cools
small components to assist w¡th detecting
thermal problems such as faulty.joins
2509 can Non-fìammable- N1122

An aggressive Contact Cleaner for use in
cleaning metallic sw¡tch contacts in the
general electroníæ area eg. TVs, PC boards,
computers and phones Not for use with
plastia. Highly llammable 1909 can N1 124

Gas Jet Spray Can
Helps remove dust and lint from external
sulaces ol most electrical and electron¡c
equipment Flammable, use in well
ventilated areas.25Og can N1123

Rotary Coax Stripper
Strips both the outer jacket and
inner insulation of your coax in one
easy operation Suits common RG
58/59/62 and RG-ó coax cables
Comes with an Aìlen key for blade
cutting depth âdjustment T3ó40

So-Piece 3mm Mixed
Colour LED Pack
Pack of 50 round LEDs,
consisting of 30 red, '10 green,
five yellow, and five orange
diffused-lens LEDs 23019

Tyre Valve Light - Red It
Be seen, be safe! Super bright LEDs that

TV Cable 75 Ohm Air Space
Low-loss 75 ohm coax cable for low
signal areas providing lower losses than
standard RG59 cables especially at UHF
frequencies. Suit analogue TVs W2OB2

screws onto push bike tyre valves or similar
to provide a degree of added safety when
riding after dark. Automatically turns on
at night Supplìed 2 to a pack Batteries
included pezoo

Tyre Valve
Light - White
A tyre valve
attachment that
lights up with
a bright white
light to attract
the attention of
other road usere.

Supplied two
units per pack.
P8704

Tyre Valve Light
- Multicolour
The third tyre valve
light in the series
that offers brightly
changing colours
to attract the
attention of other
road users. Two
units to a pack.
P8705

This efficient switch-mode power supply provides adjustable 3V to 30V DC output,
204 maximum continuous current, low ripple and noise output, and a compact case

with an integral cooling fan. A fixed I 3.8V output switch can be selected to
the front panel voitage selection, allowing simple powering of high power <the front panel voitage selection, allowing simple powering of high power car ar

and radìo transmitting equipment. Features large LED front-panel metering and
heavy-duty banana sockets 017ó5

-1 t-1 11 -J 11 !.
-J l-l.Ll l- l-1.tJ

Lab Power Supply 3-30V DC 20Amp
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Hakko B0B Desoldering Gun

The Hakko B0B

Desoldering Gun
will quickly, effi-
ciently and safely
heat and remove
solder from circuit
boards ald compo-
nents, This is an
essential tool for
anyone who has to
repeatedly repair
or rework through-
hole circuitry.

The Hakko B0B

Desoldering Gun features a thin, comfortable pistol grip
that places the pump and motor above, not inside, the grip.
This keeps the vibration to a minimum and insures that
the grip is comfortable for extended use. Thanks to the bal-
ance of the grip, delicate tasks are performed with greater
ease as the tool can be precisely handled and doesn't mobr
around while the vacuum operates,

The new miniature high-performance diaphragm pump
is housed in the chamber at the rear of the B0B. Pump
maintenance is quick and easy - simply remove the cover.
If repairs are ever needed, replacement parts are available
and inexpensive.

The Hakko B0B features a tip-to-ground potential differ-
ence no greater than 2mV and a tip-to-ground resistance

Neat camera fits in door peep hole

This low cost colour video
camera system with a 2-inch
colour TFT display is de-
signed to replace the optical
door viewer or for a new
installation in any timber
door.

The camera has a 90o
viewing angle and is
encased in metal
with an ex-
tendable
stem and
front and rear
flange for clamping the camera
assembly,

Powered by two AA cells, it has a pushbutton on-switch
with a timed-off function to save power. The system can
select an on-time of 15 or 30 seconds.

It provides a

much better view-
ing for security
when answer-
ing the door, for
home use or hotel
rooms,

Contact:
Tenrod Australia Pty ttd
1&U24 Vore St, Silverwater NSW 2128

Tel: (02) 9748 0655 Fax: (02) 9748 0258

Website: wwrrú.tenrod.Gom.au

no greater than
2f). Temperature
is adjustable from
380"-480'C and it
comeswithal-mm
nozzle installed.

Contact:
RS Gomponents
25 Pavesi St, Smithfield. NSW. 2164

Tel: (02) 9681 8500 Fax: (02) 968'1 8600

Website: www. fsauslralia.com

Tool sharpening made easy
Correct tool grinding and honing is an art. Without

training and experience, costly mistakes cal be made ald
expensive tooling ruined.

This TiGer 2000 Wet stone sharpening system offers
professional results and a razor sharp finish every time
and is easy to use even for a beginner.

Intended for the home and small workshop and avail-
able with a comprehensive range of accessories, it is ideal
for producing sharp cutting edges to knives, scissors and
tools.

The Tiger 2000 includes a

Test lnstrument catal0g from Emona
Emona lnstruments have just released their 2008 Test lnstru-

ments Catalog. lts 72 pages covers instrumentation and equipment
for electronics design, manufactur¡ng, service and education, as

well as general electrical testing and specialist electrical compliance
testing. The 2008 catalog features a "Digital 0scilloscope Selec-
tion Guide" with scopes from Tektronix, GW, Rigoland Pico. The

catalogue also includes two completely new sections for 2008.
A "Thermal lmaging and Reporting" section highlights the

Electrophysics lnc range 0f thermal imagers with on-board data
logging and the "Electrical Safety & Biomedical Testing" section
launches the new Rigel Medical Model 288 AS/N2S3551 Biomedi-
cal Appliance Tester. The Rigel 288 is Australia's first handheld
medical appliance tester to fully comply with the requirements
of AS/N2S3551 and also features Bluetooth connectivity to the
0ptima printer and scanner.

You can browse the catalog on-l¡ne at

or to obtain a copy f ree of charge, phone Emona 0n 1 800 632 953
or email testinst@emona.com.au

siliconchip.com.au

jig for straight edges
plane irons, rip-
ping chisels, an
angle-setting jig for
measuring exact angles &
settings and removable
leather honing wheel
to remove burrs after
sharpening.

Contact:
Hare & Forbes Machinery House
'l12 Windsor Rd, Nofthmead NSW 2152

Tel: (02) 9890 91 1 1 Fax: (02) 9890 4888

Website: www. mach¡neryhouse. c0m. au

The FG-30 is a multi-purpose 3MHz sweep function generator. Easy
to use, ¡ts an ideal instrument for electronics, educatíon, production,
and R&D users. Features include ó output waveforms, a pulse
generator and a sweep generator. Supplíed with adjustable tilt
handle, mains lead, and a detailed lnstruction Manual.
SPECIFICATIONS
Frequency: 0.5H2-3MHz (2.5MHz for Ramp and Pulse) in six steps
Output waveform: Sine, Square, Triangle, Pos¡t¡ve Pulse and
Negative Pulse
Min output: No Load 0.1V p-p; 50 Ohms load 0.05V p-p
Other outputs: Synchronous, sweep synchronous. 0182ó

12V 2OO p Battery
Master Switch
Heavy duty battery isolation
swìtch with waterproof cover
and removeable key switch,
ideal for motor-homes, caravans,
cars, trucks, boats etc. Rated
at 12V 2004 continuous, 5004
interm¡ttent. P7ó95

sllo

D|ereFm-m
ffi

3.5 Digit Auto
Backlight Dí9ital
Mult¡meter
A solidly built 3.5 digit
multimeter with auto
backlit LCD screen,
wide voltage and
current measurement
ranges, plus Frequency,
Temperature
and Capacitance
measurements.
lncludes test leads and
K-type temperature
probe. Q1458

D¡EreFM¡lFllrÉt@
Wide Range lR
Thermometer with
Laser Marker
Measure an object's
temperature remotely with
this sensitive lR thermometer.
A quality lR sensor and lens
(distance to spot ratio of
8:1) minimises the surface
area required for accurate
readings over the -50"C to
538"C range. ln-built laser
marker, backlit LCD screen,
Auto Power Off and Data
Hold functions. 01370

útat can be converted into a
compact personal torch. Uses 3

Erctra Heavy Duty Power Cable
- Black or Red
ldeal for hígh cunent DC applications
such as car audio, communications,
and solar pôwer s¡rstems. High-qualþ
O.EC copper conductors (ó30 x
0.12mm), highly flexible PVC sheath,
rated at 50V 504 max. w23utw23o2

?
E
Heaqy
Diecast

Duty tttilþ Knife
metal body with

rubberised grips, auto blade-
loading system, supplied with
5pc double-ended blades.
13617

Promotion from 26103/æ to 29/04/ß
APRIL 2OOB 7g
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YOUR DETAITS

TNITIALLY. radio transmissions
I*"." broadcast on flequenciès rang-
ing foom 100kHz to 1500kHz (ie, on
wavelengths from 3000 metres to 200
metres, respectively), However, there
were some high-power tralsmissions
below 100kHz.

Basically, all "important" trans-
missions were licensed or permitted
to operate in this general fiqquency
range. By contrast, those "pesky"
experimenters and amateurs were
permitted to use any of the so-called
"useless" frequencies above 1500kH2.
Because of this Irequency allocation,
they were not expected to be able to
contact each other over long distances
but they quickly proved the authori-
ties wrong!

Radio transmissions for entertain-
ment commenced during the early
1920s and quickly became popular,
As a result, radio manufacturers ald
home constructors developed receivers
to operate on both the long-wave and
medium-wave bands (100-1500kH2).
At the time, there was no reason to
have radios capable of tuning above
1500kH2, since those frequencies were
used only by the experimenters.

In any case, the components used
in radios at the time were gener-
ally unsuitable for frequencies above
1-500kH2, as was the layout of the sets.
That didn't deter the experimenters,

however, They immediately set about
making the most of the frequencies

that they were permitted to use
and began by experimenting with
ways to improve both the stabil-

P ity and the performance of their
receivers and transmitters.
In some cases, they were even

known to temove the valve bases so

that the valves could be wired directly
into the circuit. This was done to re-
duce the inductance ald capacitalce
effects that limited a valve's high-fre-
quency response.

Bythe end of the 1920s, experiment-
ers had convincingly proved that the
frequencies above 1500kHz were not

Card expiry date: I I ll I I

Shorhryave eomnrcffiers
ffiomn the f,98@s
Shortwave converters were popular for a
brief period in the 1930s and L950s. In an
era when money was tight, they provided
a low-cost means of converting a standard
broadcast-band receiver to shortwave
reception.

'l'his view of the AWA C103/43 convertor sho¡vs lhe la-vout on the top of the
chassis. r\ll parts arc readily at;t;essibkr. rnaking it easv to servit:e.
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This illustration, courtesy of electronicdesign,com, shows
the inside of an ultracapacitor. It's easy to see why they are
regarded as two capacitors in series.

electric connection to the can ofthe capacitor,
So in an electrolytic capacitor, the positive "plate" is

the wound aluminium foil element and the aluminium
oxide "skin" is the dielectric. Finally the electrolyte paste
is the negative "plate". This combination of a very large
surface area (ie, the etched surface) together with a very
thin dielectric (aÌuminium oxide) layer gives rise to the
very large values of capacitance that we have come to
expect with electrolytic capacitors. But ultracapacitors far
surpass electrolytics !

Ultracapacitors also contain two "plates" of sorts, But
the "plates" are formed on the surfaces of nano-porous
materials, typically activated charcoal or caÌbon nanotubes
surroundedby an electrolyte. These nano-porous materials
have much larger surface areas than the etched aluminium
foils of electrolytic capacitors,

Nor do ultracapacitors have a conventional dielectric,
as such. They are based on a structure that contains an
electrical "double layer". In a double layer, the effective
thickness of the "dielectric" is exceedingly thin - in the
order of nanometres - and that, combined with the very
large surface area, is responsible for their extraordinarily
high capacitances,

When a DC voltage is applied across the porous carbon,
compensating accumulations of cations or anions develop
in the solution around the charged electrodes. Ifno electron
transfer carì occur across the interface, a "double layer" of
separated charges (electrons or electron deficiency at the
metal side and cations or anions at the solution side of the
interface boundary) exists across the interface.

The amount of capacitance depends on the area of those
porous carbon electrodes and the size of the ions in solu-
tion. The capacitance per square centimetre of electrode
double layers is roughly 10,000 times larger than those of
ordinary dielectric capacitors.

That's because the separation ofcharges in double layers
is about 0.3-0.5nm, a lot less than the 10-100nm in electro-
lytics and the 1000nm in polystyrene or mica types.

However, you never get something for nothing. Effec-
tively, you have two capacitors in series. So straight away
capacitance is haÌved.

The double-layer configuration reduces the potential
capacitance of a practical device yet again because the ul-
tracapacitor consists of a pair of electrodes, each with half

16 Sil,tcox Catp

the total mass. Taken together, that means the ultracapacitor
achieves one quarter of the theoretical capacitance based
on electrode area and ion size.

The future of ultracapacitors
We alluded to some pretty amazing claims earlier.

EEstor, one of tìe up-and-coming performers of the US stock
market recently, has been researching nanotube technology
and have also announced what amounts to breakthrough
technology in their ultracapacitors.

EEstor use barium titanate coated with aluminium ox-
ide and glass to achieve a level of capacitance claimed to
be much higher than anything else currently available in
the market. While yet to be independently verified, the
claimed energy density is a whopping 1.0M1/kg - actually
higher than a battery, Existing commercial supercapacitors
typically have an energy density of the order of 0.01MJ/
kg and a lithium-ion battery has an energy density of
o.ía-o.72MJlkg.

If true, there is a rather significant downside: a PEV using
such ultracapacitors could not, using existing technology
and domestic wiring, plug inl To transfer that amount of
energy in the times claimed would melt the local substation.
OK, slight exaggeration perhaps - but the point is real.

It has been suggested that a second EEstor ultracapaci-
tor could be used to slowly charge, using cheap off-peak
power - and that plug into the PEV to transfer the energy
in say 5-10 minutes.

Someone must believe EEstor because they have had
some significant money invested in them, including the
Canadian ZENN motor company (which plans to release an
EEstor-powered electric vehicle this yearJ taking an EEstor
licence worth an estimated $US3-5 million and venture
capitalist house KPBC putting in another $US3 million,

Incidentally, EEstor are not the only ones researching
ultracapacitors. Australia's own CSIRO is also one of the
main players in the game (see press release earlier) and
there are many organisations around the world trying to
come up with their version of the holy grail.

The leading manufacturers of ultracapacitors today are
Maxwell Technologies in the United States, NESS Capacitor
Company in South Korea, Okamura Laboratory in fapan,
and EPCOS in Europe.

Energy
FinalÌy, we mentioned earlier that the voltage rating

of a capacitor (including, of course, an ultracapacitor) is
very important.

The reason for this lies in the formula for energy stored
in a capacitor:

E = 0.5CV2

It's the V2 term that makes all the difference, Doubling the
voltage doesn't simply double the energy - it quadruples it.
So running an electric vehicle, a drill, a forklift - anything
- from a higher voltage is very advantageous.

The problem is, as we have seen, ultracapacitors have a

very low voltage rating. Ultracapacitor cells must be stacked
in series to lift that rating and as every electronics student
knows, you get lower capacitance that way.

Some researchers are claiming much higher cell voltage
ratings: the world is waiting to see if they can deliver! Sc

useless. In fact, they permitted world-
wide communications under the right
circumstances.

The governments of the day soon
realised that these shortwave trans-
missions could be used for inter-con-
tinental communications to suit their
own needs. They could also be used
to broadcast "propaganda" thinly
disguised as entertainment to people
overseas, As a result, shortwave sta-
tions were set up and because com-
ponents, circuit design and layout
had greatly improved over the decade,
both the receivers and the transmit-
ters worked quite effectively on the
shortwave bands.

Shortwave converters
The introduction of shortwave trans-

missions was naturally accompanied
by a corresponding demand for new
receivers capable ofreceiving the new
frequencies. However, not everyone
had the money for this and instead
wanted to "modify" their existing
receiver.

The answer was to fit what was
called a "shortwave converter" ahead
of a conventional broadcast-band
(medium-wavel receiver.,\ converter
stage was, in fact, nothing more than
the front-end of a superheterodyne
receiver and effectively converted
stations on shortwave to the broadcast
band (ie, the IF output of the converter
was in the broadcast band),

In practice, this meant that a tuned
radio frequency (TRF) receiver became
a superhet receiver when a converter
was connected to it, while a normal
superhet receiver became a double-
conversion superhet.

AWA CLOS/43 converter
I recently had a chance to examine

two such shortwave converters, one
an Australian design and the other
an American design. Both are circa
1930/3 and neither has been restored
at this stage.

The AWA C1O3l43 converter is set
up in the following manner. First,
the antenna lead is removed fiom
the broadcast receiver and attached
instead to the antenna terminal of the
converter. The yellow wire coming out
of the converter is then connected to
the antenna terminal of the broadcast
receiver - this is the converter's RF
(radio frequency) output lead.

Next, the earth wire to the receiver
remains in place and the black wire

siliconchip.com.ausiliconchip.com.au APRIL 2OOB B1
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from the converter is attached to the
same terminal. Also in this batch of ca-
bles is another wire coloured red. This
red lead has a 4-pin plug attached to its
end, The B0 rectifier in the receiver is
removed and this 4-pin adaptor is then
plugged into the rectifier's socket. The
B0 rectifier is then plugged back into
the receiver via the 4-pin adaptor.

Why is this done? Simple - the red
wire is connected to the HT high-ten-
sion output of the B0 and thus supplies
the necessary HT to the converter,
How's that for cutting costs in the
converter unit?

By contrast, the heater supply for the
converter's valves is obtained flom an
internal 24oY to 2.5V filament/heater
transformer,

The final connection simply in-
volves plugging the 240V lead into
the mains, There is no on-off power
switch on the converter and in most
cases there was no on-off switch on the
radios of the era either. So to turn the
system off completely, itwas necessary
to turn two power points off (one for

(1) Until now, ultracapacitors have not had the energy
density of batteries. However, that may be changing - and
significantly - if recent manufacturers' announcements
come to fruition.

[2) Voltage ratings ofthe current crop ofultracapacitors
are very low. With PEVs operating anywhere up to a few
hundred volts, you need to put a lot of ultracapacitors in
series. And when you connect capacitors in series, the
capacitance decreases.

(e) The moment you start using power from an ultraca-
pacitor, the voltage starts to drop and keeps dropping. It
obeys all the usual laws of capacitors! This may or may
not be a problem, depending on the device being powered,
When used in conjunction with a battery as a peak-load
supply, as soon as the peak load is delivered the battery
will recharge the ultracapacitor.

[a) They're expensive! So are high-power rechargeable
batteries, of course - and the price of both will come down
as volumes increase.

(5) Finally, there is a lot of hype. Some amazing claims
have been made by ultracapacitor manufacturers fto im-
press investors?) and in too many cases, they have turned
out to be vapourware.

What's inside an ultracapacitor?
No one has re-invented the laws of physics when it comes

to ultracapacitors. They are still capacitors and they obey
all the rules we've learned long ago.

First, let us refresh your memory about the construction
of capacitors. Here, two conductive "plates" are separated
by an insulating material which we refer to as a dielectric.
The capacitance is directly proportional to the size of the
plates and the dielectric constant of the insulating material.
At the same time, the capacitance is inversely proportional
to the distance between the plates; the smaller the spacing,
the larger the capacitance.

In the case of electrolytic capacitors, the "plates" take
a different form. The capacitor is a wound element of
aluminium foil which has been etched to greatly increase
its surface area. At the same time, its surface has a very
thin oxide layer produced during manufacture. Finally, it
is wound with a porous paper layer which is impregnated
with a conductive electrolyte paste and this makes the

siliconchip,com.au
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Fig.l: the circuit of
the AWA CLos/43
shortwave converter.
V1 is the RF stage,
V2 is the converter
and V3 is the local
oscillator. The output
frequency is 575kHz
¡25WIz and this is
fed to the antenna
input ofthe receiver.

The ganged tuning capacitor in the AWA CaoS/43 has only one variable plate in
each section, This means that the converter tunes over a fairly limited range on
each of its four bands, rather than tuning across the entire shortwave band (ie, it
was designed to tune the four international shortwave bands only).

82 StucoN Cutp siliconchip.com.au APnrL 2ooq 15



based Advanced Lead-Acid Battery Consortium.
The most significant aspect of the photo, taken at the

Millbrook Proving Ground in the UK, is that this Honda
has exceeded 160,000km on the test track.

Like jusi about all uÌtracapacitor manufacturers, the
CSIRO and the consortium are keeping the details of the
UltraBattery pretty close to their collective chests but as
we saw in the article in Sucox CHIp February 2008, it is
not too-difficuÌt a task to add significant battery capacity
(or in this case UltraBattery capacityl to the Honda to give
it a much greater range on battery power alone.

Incidentally, Honda has also developed an ultracapaci-
tor in conjunction with a fuel cell in their quest for the
perfect HEV/PEV

Yet another use of ultracapacitors is in electric buses and
trains, where ultracapacitors not only supply acceleration-
fiom-rest (ie, peak) power but can also handle and store
the regenerative braking energy which batteries find much
more difflcult, thus saving up to 30% of total energy.

The same system is very likely to find its way into HEVs
and PEVs as they start to become more popular. A huge
amount of research is currently under way around the
world into these vehicles as the search for an alternative
to fossil fuels hots up.

Despite the fact that ultracapacitors appear to be a recent
development, they have been around for decades - at least
in the laboratory and in some specialised (expensivelJ
applications. They got a big "kick along" Iate last century
when NASA reaÌised that they would be very usefuI as
peak-power enhancers in spacecraft. Fuel cells used in
spacecraft are somewhat similar to batteries: great at sup-
plying base-load power but needing help to supply peak-
Ioad power, Ergo, ultracapacitors.

Why the hype?
OK, so what is the big advantage of ultracapacitors over

rechargeable batteries?
There are several:
(1) They offer much better peak power performance than

a battery. A battery's output is basically limited by the rate
of the chemical reaction inside it without overheating, An
ultracapacitor has no chemical reaction so peak cuments
can be much higher.

(2) There is less heat to dissipate.
(3) They can be discharged much more deeply than a

Honda's ultracapacitor module was designed for the
Honda FCX Clarity hydrogen fuel-cell-powered car (shown
right), which goes on limited lease in the US around the
middle of this year.
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A 2500F (or 2.5kI) Maxwell Power Cache Ultracapacitor,
Note the low operating voltage (2.7V) - this means that
many of these must be used in series to obtain any type
ofreasonable voltage rating. The photo at right show
the same capacitors installed in a Honda EV conversion,
(Photos courtesy www,metricmind.dom).

battery (in fact, usually to zero, long past the point where
most batteries will have been irreparably damaged if not
destroyed). To be fair, that's also long past the point where
the ultracapacitor can supply any useful power.

(a) They can be charged very, very quickly - with many
ultracapacitors already in use in road vehicles, the time
to charge is not too dissimilar to the time to fill fuel tanks
(a few minutes or soJ. Battery recharge time is usually
measured in hours.

(s) They are lighter (sometimes very significantly so)
than batteries of similar ratings and occupy no more space
(usually less).

(6) They can be cycÌed many, many more times thal a

battery. With careful cell management, most rechargeatrÌe
battery systems are limited to perhaps 10-20,000 charge/
discharge cycles. Ultracapacitors are usually rated at be-
tween 100,000 and s00,000 cycles (and we've seen some
claims of a million).

(7) Overall life expectancy is a lot Ìonger than a bat-
tery - the guarantee is usually L0 years but this would
be regarded as a minimum. Theoretically, the iife of an
ultracapacitor is indefinite.

(B) Ultracapacitors do not deteriorate anywhere near
as much in performance as they age. With batteries, the
chemical reaction decreases as they age.

And the negatives?
Having digested all that, there must be some disadvan-

tages, Yes, there are a few:

tlre converter and one for the receiver),
unless a double adaptor was in use.

The controls
The cabinet of the AWA C103/43

was rather tall and chunky for the
time and has quite a dark colour. The
unit I have is in quite good condi-
tion and requires little in the way of
restoration.

The front panel carries three con-
trols and a "peephole" type dial. The
Iefthand knob controls a trimmer
capacitor to peak up the performance
on the selected band and this trimmer
is C4 in the circuit diagram (Fig.r).
The centre knob is the tuning control,
while the righthand control is the 4-
position wave-change switch. Abroad-
cast/shortwave toggle switch is also
located on the side ofthe cabinet.

In practice, the front-panel controls
are well spaced and easy to use. How-
ever, it's a mystery why the broadcast/
shortwave switch was not placed on
the front panel as well.

In summary, the unit is quite neatly
made both above and below the chas-
sis and would not be difficult to work
on if required.

Circuit details
Fig.1 shows the circuit of the AWA

C1o3 I 43. The ganged tuning capacitor
is interesting inthat eachganghas only
one variable plate in each section. This
means that the converter was designed
to tune over a fairly limited range on
each band selected.

The RF stage is broadly resonant
on the shortwave band selected and
has no variable tuning capacitor, This
stage uses a 58 valve (V1J, the output
of which is coupled via band-switch-
ing to converter stage V2 (a57 valve).
The LC circuits between these two
stages are tuned by one section ofthe
tuning gang.

To enhance frequency stability and
general performance, a separate osciÌ-
lator valve (V3) is employed. This uses
a 56 valve and its cathode output is fed
to the cathode of the converter stage
(V2) via capacitor C11.

The output from the converter stage
is applied to a single IF (intermedi-
ate frequency) transformer, tuned
to 575kHz + 25kHz, Its output is in
turn fed to the antenna terminal of
the receiver via an unshielded yel-
low wire.

It's open to conjecture as to just how
stable this would be and whether sta-

siliconchip.com.au

tions close to 5 75kl1z would be picked
up by this unshielded antenna wire.
It was undoubtedly necessary to tune
the IF transformer away fiom any radio
stations in the 550-600kHz rarrge to
alleviate this problem.

By the way, there is some doubt as to
which valves were actually used in the
converter, as the diagrams, the circuit
and the manual don't match in several
areas. There was obviously not much
care taken when it came to proof-read-
ing and checking the manual

The balds tuled by the converter are
the 49, 31,25 &19-metre international
broadcasting bands, which equate
roughlyto 6,5,'12 & 1SMHz. Providing
the RF and oscillator coils are correctly

aligned, the converter should be as

easy to tune as the broadcast receiver
to which it is connected. Mechanical
band-spreading is achieved by the
single plate gang sections with their
restricted tuning range.

Apex converter (USA 110V)
The Americal Apex converter dates

f¡om around 1930 and is different in
several ways to the Australian unit. It's
attached to the receiver by first remov-
ing the antenna lead from the set and
attaching it to the antenna terminal of
the Apex. The output from the Apex
is fed out via a shielded cable and this
goes to the antenna and earth terminals
of the receiver.
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powerback into an ultracapaci-
tor, When a forklift brings a pallet

tlltracapaclton
+ ï,ead. Aald Batter5r
: Tllüra,Baüter5r

Australia's CSIR,O has combined a supercapac_
ito¡ and a lead acid batterïr il a silgle urrit, creat-
ing a hybrid car battery that lasts longer, costs less
and is more powerful than crrrrent technologies
used in hybrid electric vehicles (HEVs).

Tests have strovrm the IlltraBattery Ïras a Ltfe cycle
that is at least four times longer and produces bO%
more power than conventional battery systems. Tt's
also about ?O7o cheaper than the batteries currently
used j.Tl HEVs. By ma,rrying a corrventiona,l fuel_
powered engjne v¡.ith a battery to drive a;rl. el.ectric
motor, HEVs achieve the duat envj_rorìmentalbenefit
of reducingboth gteen_house gas emissions andfossj_l
fuel consumption.

Itre llltra,Battery aJ.so has the ability to provide
and absorb cha,rge rapidl¡r durjrl.g vehicle accelera_
tion and bra,king, makirrg it particul.arJ.y suitabÌe for
HEVs, which rely on the etectric motor to meet peak
power needs du¡iIl.g acceleration and can recaptu_re
ener$¡ normaJly wasted through bralri-Tr.g to recharge
the battery.

Over the past 1Ê months, a tearn of drivers Ìras put
the ÏIltraBattery to the test at the Millbrook proving
Groundinthe United Kjngdom, one of Europe's 1ead-
i-rlg locations for the dwelopment and. demonstration
of land vehicles.

CSIB,O's ongojng research wjll furttrer improve
the tech¡roloÉy's capabilities, makirrgit li6þter, more
efficient and capable of setting new performance
sta¡rdards for HEVs.

The UltraBatte4r test proglam for ItrV applications
is the resuLt of an international collaboration. The
battery system was developed. by CSIRO irr Australia,
bujlt by the Furukawa Battery Company of clapan and.
tested jrr the United Kingdom througtr th.e American-
based Adva¡rced lead-Acid. Battery Consortirrm.

Ultra,Batter5r techlologr aJ.so has applications for
renewable enerry storage from w1rrd arrd soÌa¡. CSIF,O
is pa,rt of a techlolory sþrt-up that-vrrilL d.evelop and
comrnercialise battery-based storage solutions for
tl.ese enesév sou-rces.

(csm,o)
Unlike the AW,{unit, the Apex con-

verter relies solely on its own power
supply and is designed to plug into
a 110V AC mains outlet. That means
that it is a little easier to connect than
the AWA unit,

The controls
The,\pex converter is housed in an

attractive wooden cabinet. As shown
in the photo, the controls and tuning
escutcheon are arranged in an easy-
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to-use layout on the fiont panel. The
knobs are somewhat unusuaÌ, being
made of wood with a metal insert.

The lefthand controÌ is used to
switch the unit from the broadcast
band to shortwave. It does this us-
ing a pair of toggle switches which
are ganged together. In the broadcast
position, all power is removed fiom
the converter,

The central control is the tuning
control and the dial in this unit is

The Apex converter is a snack to service, with all parts under the chassis
easy to access. At top right is the above-chassis view.

larger and easier to read than the dial
on the AWA converter.

Finally, the righthand control is a
3-position wave-change switch and
the knob is labelled "H", "M" & "L". I
am unsure of the tuning range on this
converter, but suspect that it tunes
from about 2-22MHz as it has three
bands and a full-size 2-section tun-
ing gang.

This converter also has three valves:
a 24 converter stage, a27 (or 56) which
is used as a Ìocal oscillator and an B0

rectifier in the power supply. The valve
types are marked on the sockets them-
selves, so only a very careless person
would get the valves mixed up.

The Apex converter has no RF stage,
so it will not be as sensitive as the AWA
unit. Its image ratio may notbe as good
as the AWA unit either, However, if the
output frequency of the converter is
close to 1500kH2, instead of 57SkHz as

in the AWA unit, the image ratio will
be quite satisfactory.

Another difference between the two
units is that the output frequency of the
Apex converter isn't directly adjust-
able. However, if break-through ftom
a strong local broadcast station did oc-
cur, the output frequency could easily
be alteredby changing the value of the
fixed capacitor on the output coil.

Unlike the AW,A. converter, this unit
tunes over quite a wide frequency
range on each band selected. This in
turn means that the tuning would be
quite critical. However, fine tuning
of any station can be achieved by

down from the warehouse shelf, its motor converts to a
generator and recharges the ultracapacitor.

Another interesting ultracapacitor application, already
in use, is in wind turbines. Some now have ultracapaci-
tors to supply the power needed to turn the blades into the
wind or adjust blade angles when they themselves are not
supplying power, or to smooth out the variations caused
by changing windspeed.

Start thinking big!
The backup supercapacitors used in computers, DVRs

etc, are midgets compared with those used in vehicles and
industrial tasks.

You can already find supercapacitors at your local lolly
shop, with ratings of perhaps 0.5F to 50F and voltages up
to (usually) 5.5V. Ultracapacitors are still rather harder to
get [and very much more expensiveJ. They tend to start at
about 100F and go up into the kFarads - but more impor-
tantly, voltage ratings are up into the 100V+ range and if
you believe recent publicity from one US manufacturer,
well up into the thousands of volts. That becomes very
important, as we shall see.

By the way, you did read that correctly: Farads. Not
nF or even pF. Not so long ago, a 10,000pF capacitor was
regarded as very big. And remember when you started in
eÌectronics and wondered why the Farad was the unit of
capacitance, when everyone knew it was a huge value and
you always had to divide by a million or more to get to
useable values? Not aly more!

Electric vehicles
In the future, both hybrid electric vehicles (HEVs) and

plug-in electric vehicles (PEVs, ie, electric power only)
may be powered by ultracapacitors, perhaps instead of
batteries but just as likely, as current research suggests, in
ta¡dem with them.

The photo on the facing page shows a Honda Insight
HEV fitted with an UltraBattery, developed by Australia's
CSIRO, built by the Furukawa Battery Company of lapan
and tested in the United Kingdom through the American-

siliconchip.com.au

The Coleman "Flash Cell"
cordless screwdriver, now
available in the US, uses a
5.4V ultracapacitor
instead of a battery.
It has a 90-second
recharge,
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Beyond the capacítor there is

by Ross Tester

altering the tuning of the broadcast
receiver that it is connected to by a
few kilohertz.

Performance
Although I haven't used the AWA

converter (as it has not yet been re-
stored), I believe that it would acquit
itself quite well. The bandspread
tuning (over four bands) is certainly
a plus for the unit, as it makes tuning
so much easier compared to sets that
tune over one sweep of the dial.

By contrast, the Apex converter
covers three bands and as previously
stated, is probably a general-coverage
unit that tunes up to around 22MHz.
This means that the two units are de-
signed for slightly different markets.
The AWA unit was designed spe-
cifically for tuning four international
broadcast bands whilst the Apex con-
verter would have been more suited to
the amateurs and experimenters of the
day who wanted to tune as much of the
shortwave spectrum as possible.

Both units would be relatively sta-
ble, as each uses a separate oscillator
to feed the converter valve. However, I
am not convinced that the unshielded
output lead on the AWA unit was a
good idea. That said, there weren't
as many broadcast stations around
in 1933 as there are now, so break-
through may not really have been a
significant problem,

One problem that was not alluded
to in the manual was the possibility of
supplying excessive HT voltage to the

siliconchip.com.au

AWA converter. The unit is designed
for a HT voltage ranging f¡om 200-
22OY and ihis is derived from the B0

rectifler output of the host receiver.
As a result, the voltage applied to the
converter could be as high as 400-
500V but no mention is made in the
malual as to how this voltage should
be adjusted, a rather serious oversight
in my opinion.

The Apex converter wouÌd have
worked well in the USÄ where stations
are either closer together geographi-
cally or are stronger than in,A.ustralia.
Its shielded output lead would have
largely eliminated any break-through

of signals fiom nearby stations in the
broadcast band. However, an ability
to readily adjust the output frequency
would have been a good idea to
completely eliminate this possible
problem.

In summary, converters fromthe ear-
ly 30s are rarely seen and are from an
interesting phase of the development
of radio. They are well worth having
in a collection of vintage radios.

Finally, my thanks to Brian Lackie
for the opportunity to look at these
two units. It will be interesting to hear
them in action once they have been

sc
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And you always thought that the Farad was a rÍdÍculously
lorge unit. . . Sfo rt thinking Ín KILOFqrads!

ome time in the not-very-distant future you will pick
up your cordless drill and start drilling away - with
more power than you ever thought possible. And it

will keep on drilling for much longer than you thought
possible.

The drill will Ìook and feel the same as current cordless
drills but it will have one major difference: it won't contain
a battery. Instead, it will get its power from a capacitor,

Needless to say, it won't be a "normal" capacitor. In fact,
it's so abnormal it has a new name: an ultracapacitor (or
sometimes a supercapacitor). While the terms have been
somewhat interchangeable, they're starting to be used
more selectively, with ultracapacitors denoting the larger
values,

Already (at least in the US) there are rechargeable tools
on the market which use ultracapacitors instead of batter-

And without reaÌising it, you may well be using one
already: many computers these days use an ultracapacitor,
or at least a supercapacitor, in place of the batteries once
used for CMOS backup. They're also found in many other
devices doing the same task - video recorders and even
digital alarm clocks, for example.

We're already seeing ultracapacitors starting to be used
in a wide variety of industrial applications, such as lifts
(elevators) and electric forklifts. In both of these, power is
used to lift a load ald until now, power has been required
to limit the downward travel, or at best hydraulics used,
with the energy wasted.

Now ultracapacitors are finding their way into new de-
signs. When the Iift descends, its motor-generator pumps

ies, such as the Coleman Flash Cell Screwdriver
Superior Tool Co Ultracut Cordless Tube Cutter.

and the

BY AIHZONE FOR MULLARD lN 1940-41, the 68 was a portable 5-
valve superhet rece¡ver with the following valve line-up: 1A7G converter,
I N5G first lF, 1NsG second lF, 1HsG first audio and 1QSG audio output.The
radio pictured here was recently judged as the best portable at an HRSA
competition, pulling in stations better than the other brands. Photo supplied
by the Historical Radio Society of Australia lnc (HRSA), PO Box 2283, Mt
Waverley, Vic 31 49. www.h¡rsa.net.au

restored.



SEIF fl]I AUDIfl
by Douglas Self 2nd Edition 2006
The very latest from the renowned audio design guru. A

collection of 35 classic magazine articles offering a depend-

able methodology for designing audio power amplifiers in

a way that improves performance at every point without
significantly increasing cost. lncludes compressors/limiters,
hybrid bipolar/FET amps, electronic switching and more.

Microcontroller Projects in C fot the
8051 by Dogan lbrahim. Published 2000.
Through graded projects introduces the fundamentals of
microelectronics, the 8051 family, programming in C and
the use of a C compiler. Provides an interesting, en¡oy-
able and easily mastered alternative to more theoretical
textbooks.178 pages in paperback.

AUDIO POWER AMPTIFIER DES¡Gil
HA]{DB00K by Douslas Self 4lh Edition 2006
Beduced in p¡ice lrom previous edition! From one of the

world's most respected audio authorities. New 4ih edition is

more comprehensive than ever- now with new chapters on

Class D amplifiers and DC servos. Now even bigger - 465

pages in paperback. See the review in Septenber 2006

rssue' 
AUDro EtEcTRor{rGs

By John Linsley Hood. Second edition 1 999.

especially if the fine-tuning was into
the sound carrier as well. As a solu-
tion, I used to put a small pencil mark
at the correct 12 o'clock position on
every knob for easy resetting.

An example of the woeful pictures
that some people watched involved a
call to a 1 7-inch Kreisler (a set capable
of very good reception). The picture
was a foggy blur. The reason - the
brightness and contrast controls were
full on in an attempt to get through
three layers of cigarette smoke, on both
sides of the safety glass and the face of
the picture tube.

Fortunately, the glass came out
with only the removal of two screws
and not the removal of the chassis,
picture tube and mask from the rear
of the cabinet.

Having cleaned off the muck and
turned down the controls, I then
adjusted the fine tuning knob. This
was followed by exclamations from
the three smokers along the lines of
"what abeautiful picturel" and "what
did you do?" When shown, they said
they thought it was just a dummy knob
to balance up the volume knob on the
other side!

With today's TV we only need to
adjust the volume and we get digital
high-definition widescreen colour and
a remote control. Best of all, we get a
'mute'button.

fohn Williamson,
Cheltenham, Vic.

C o mment : anyo ne interc ste d in re stor-
ing old TV sets should lookto acquire
a few as soon as possible. Even oLd col-
our sets disappearingvery rapidly.

Electric cars
are coming

,â.fter seeing the Publisher's Letter
and the subsequent negative com-
ments in the fanuary 2 008 issue, I think
electric cars are coming.

For example, use Google to check
out reports on the recent Detroit motor
show and then have a look at news on
the following websites:
http ://www.fi skerautomotive.com./
http ://www.news.com/B 307-71'1,28 _
3 -9850 71 1 -54,html?tag=nefd.top
http ://wvw.tomw.net. au/technology/
transporUreva.shtml
http : //www. pluginameric a, org/

Finally, have a look at the race be-
tween an electric car and a Ferrari at:
http : //www. youtube. com/watch?v=
BqqtfpfzElQ

Bob Barnes, RCS Radio Pty Ltd,
Chester Hill, NSW.

Electric vehicles were
suppressed in the US,{.

I enjoyed the Publisher's Letter
about electric cars in the December
2007 issue and thoroughly agree.

Had technological advances been
able to take their natural course the
internal combustion engine would
have been obsolete in the 1950s. Un-
fortunately, oil was and still remains
profitable. Consequently, technology
was and is being suppressed.

I was reminded of a documentary
called "Who Killed The Electric Car?"
It told the story of the General Motors
electric car called the EV1 which was
produced in 1996, It was fast and had
awesome acceleration, over 100 miles

For anyone involved in designing, adapting and using analog

and digital audio equipment. Covers tape recording, iuners
and receivers, preamplifiers, voltage amplifiers, audio power

amplifiers, compact disc technology & digital audio, test &
measurement, loudspeaker crossover systems, power sup-
plies and noise reduction systems. 375 pages in soft cover.

AilAtOG ELECTROI{ICS
By lan Hickman. 2nd edition 1999.

per charge with NiMH batteries and
over 300 miles with Lithium; charg-
ing was B0% in an hour and 100% in
four hours.

Ten years later all the cars were
rounded up and crushed. One remains,
disabled, in a museum. Ford, Honda
and other electric vehicles also suf-
fered the crushing or shredding fate.
I thoroughly recommend that anyone
interested in this topic watch this
documentary,

I'm also reminded of the small
electric car that the Solar Shop here in
Adelaide tried to market. It sat forever
in a crate waiting for the appropriate
government departments to get off
their behinds. They claimed lack of
a "category" to register it under, In
Europe they had a different approach:
they just created a new category and
got the thing into the market and onto
the road.

facob Westerhoff,
Seaford Rise, S,4.. SC

0p Amps for Everyone
Edited by Ron Mancini Published 2003
Compiled by Texas lnslruments, this is the closest thing
to a "bible" on op amps. This is an engineer's reference
with lots of theory plenty of maths and right up-to-
the-minute with modern devices. Not cheap but
worth every cent. 478 pages, soft covers.

ETEGTRIG MOTORS A]ID DRIVES
By Austin Hughes - Third edition 2006
Brand new edition of this amazingly popular book. lntended
for non-specialist users of electric motors and drives, filling
the gap between academic te)ds and general"handbooks".
Explores all of the widely-used modern types of motor and
drive including convent¡onal & brushless DC, inductlon
motors, steppers, seryã45ÌR0h ronous and reluctance
384 pases, sofi cove(e66)

RF CIRCUIT DESIGI{
by Chris Bowick, Second Edition, 2007.
A new edition of the classic RF circuit design book. RF

circuit design is now more important that ever in the
wireless world in which we live. ln most of the wireless
devices that we use there is an RF component - this
book tells how to design and integrate in a very
practical fashion. 256 pages in paperback.

Covers all the analog electronics needed in a wide range of
higher education programs: first degrees in electronic engi-
neering, experimental science course, MSc electronics and
electronics units for HNDs. Supported by numerous worked
examples and experimental exercises. 312 pages paperback

Essential reading for electronics designers and students
alike. lt will answer questions about core analog theory and

design principles as well as offering practical design ideas.

Many of the circuits taken from lan Hickman's

articles. 294 pages in soft cover

Power Supply Cookbook

An easy-to-follow,
by Mafty Brown. 2nd edition 2001.
lw, step-by-step text for a wide variety of

]{G POWER SUPP. A tO Z
Maniktala. Published 2006.

and practical aspects of controlling
ring electromagnetic inteference in

power supplies. lncludes f low-charts
for building DC-DC converters and their

magnetic comp0nents under typical
wide-¡nput supply conditions.

PIG ll{ PRACTICE by D w smith.
New 2nd Edition - published 2006
Based on popular short courses on the PlC, for
professionals, students and teachers. Can be used

at a variety of levels. An ideal introduct¡on to the

world of microcontrollers. 255 pages in paperback.

PIC MIGROCOI{TROIIER -
PERS(Il{At IIITRODUCTORY COURSE
By John Morton NEW: 3rd edition 2005.
A unique and practical guide to getting up and running

with the PlC. 11 assumes no knowledge of microcontrollers

- ideal introduction for students, teachers, technicians

and electronics enthusiasts. Revised 3rd edition focuses

entirely on re-programmable fìash PlCs such as 16F54,

16F84 12F508 and 12F675.226 paqes in paperback.

503 pages in hard cover.
CD-R0M included.

DVD PLAYERS AI{D DR¡VES
by K.F. lbrahim. Published 2003.
A guide to DVD technology and applications, with particular

focus on design issues and pitfalls, maintenance and repair.

ldeal for engineers, technicians, students of consumer

electronics and sales and installation staff. As reviewed in

Silicon Chip February 2004. 31 I pages in paperback.

PRACTIGAT RF HAilDBOOK
by lan Hickman NEW 4TH EDlTl0N 2006

The latest guide to BF design for engineers, technicians, stu-
dents and enthusiasts. Covers key topics in RF: analog design
principles, transmission lines, couplers, transformers, ampli-

fiers, oscillators, modulation, transmitters and receivers,
propagation & antennas. 279 pages in paperback.

A]{ALÍ¡G TEGHilIQUES WITH
DIGITAT I1{TERFACIiIG
by T H Wílmshurst - Published 2001.

Prices & documentalion ava¡lable 0n webs¡te:
vvww.ozitron¡cs.com

Accepts RS232 or
TTL seriol commonds
ond oulputs PWM

signols lo control up

to I servo motors.
Eoch oulpul con be

reconfigured for digitol
onloff conlrol. 49x43mm. Up lo 4 boords con

be multi-dropped logelher Assembled $44.00
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Mailbag: cont¡nued

showing their failings, especially in the summer time. TVs
were pulling 200 watts plus from the mains and a large part
of that was being dissipated as heat in a confined space.
Faults showed up first in the more critical oscillator cir-
cuits and so on, and finally in the audio sections. Capacitor
leakage could easily be demonstrated to the customer by
squeezing one with pliers and observing the change in the
fault condition.

From 1961 on, with the new Philips polyester capacitors
available, I began advising customers that for the cost of
three or four service calls (being the annuaÌ average at that
time), we could give their set a complete chassis overhaul
for better performance and reliability, as in the article. In all
cases, this included realignment of the Rf', video and sound
circuits. Sometimes it went further to include modifica-
tions for better performance such as better video frequency
response, video DC restoration, vertical linearity, etc. Then
there was the picture tube, a cabinet respray and an antenna
system repair as a possible necessity also.

The gratifying outcome was often (a) I was reluctant to
let go of the set fthey could keep the loan set); (b) their chil-
dren said it wasn't their set, it was so much better; and (c) a
recommendation to a relative which produced a request to
"come and pick up my set and make it as good as theirs",

I particularly remember returning five years later to a 21-
inch brother of Timothy's chassis. A 5AS4 rectifier was aÌl
that was required. Timothy expects reliability to be much
improved. I can guarantee it!

As the sets had not been idle for a long time, we did not
normally replace the electrolytics or bring them "up to
speed" with a variac but we did "variac" them dor,rm to about
215V to show up valves that would soon need replacement,
Mains voitage drop was still prevalent in the sixties.

Another procedure was the "five seconds off, then on
again" test on the highest frequency channel, to check for
an immediate return of the picture and a lack of snow in-
volving the valves in the tuner, There is a resistor, usually
about a 1MQ, in the RF section of the tuner that is worth
replacing.

My pet gripe with many TVs of the time and even into
early colour was the decision not to incorporate DC coupling
from the video output to the CRT. This meant that the set
could not be adjusted for the correct black level. I could
never figure the reason. It wasn't expense. Was it some at-
tempt at covering user incapability? Timothy's AWA model
229 and other receivers can be modified with some small
circuit changes to the video output/CRT circuit,

The elimination of manual fine tuning and all other user
adjustable knobs, the universal adoption ofDC restoration
and factory default colour settings means that most people
now view a faithfuI reproduction of the original video.

This brings to mind the Astor ASK model which had
a row of identical smaÌl cream and gold knobs across the
centre paneÌ. From memory the knobs were brightness,
contrast, hor,hold, vert,hold, height and at least one vertical
linearity. If somebody fiddled with them, it took some skill
and knowledge to get a normal picture back on the screen,
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AC MACH|NES.,,... ,..., $66,00
ATVTATEUR SCTENT|ST CD $62 00

ANALOG CIRCUJT TECHNIQUES WDIGITAL INI ,. ....,,.. ....,. . $88 OO

ANALoG ELECTR0N|CS..., . ,. ,. $100 00

AUDIO ELECTRONICS . $101 OO

AUDIo PoWER A|VPLTFTER DESTGN .,.. .. ...,..., $87.00
DVD PLAYERS AND DR|VES.,..,.. . , . $85 00

ELECTRIC MOTORS AND DRIVES . , . $55 OO

HANDS-ON ZIGBEE .$96 50

INTERFACING WITH C $68 OO

¡/'c0NTR0LLER PR0JECTS lN C F0R 8051 ..., .........,..,...,.$81.00
NEWNES GUIDE TO TELEVISION AND VIDEO TECHNOLOGY $60 50

OP AMPS FOR EVERYONE $137 OO

Ptc tN PRACTTCE .. ..,..,..,,.. . . $60,00
PIC MICROCONTROLLER. PERSONAL INTRO COURSE $52 OO

PoWER SUPPLY C00KB00K , .. $109.00
PRACTICAL GUIDE TO SATELLITE TV (6Ih edit¡on) $49 OO

PRACTICAL RF HANDBOOK $80 OO

PRACT, VARIABLE SPEED DRIVES/POWER ELECI .. ,. $94 OO

RADIO, TV AND HOBBIES ON DVD-ROM $62 OO

RF CIRCUIT DESIGN .. $67 OO

ROBOT BUILDER'S COOKBOOK $63 OO

SELF 0N AUDIO (2nd_ edition)... $83 00

SWITCHING POWER SUPPLIES A-Z (inc CD-ROM)....,..,. $106 00

VIDEO SCRAIVBLING/DESCRAMBLING .,,.,..,,.,,.,,..,.. $95.00
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. Euery issue ¡ndiuiduallv archived, bv month and year

. Complete rú¡th ildex for each yeal

. A müst-haùe for eueryone ¡nterested ¡n electron¡cs

This remarkable collection of PDFs covers every

issue of R & H, as it was known from the

beginning (April 1939 - price sixpence!)
right through to the final edition of R, TV

& H in March 1965, before it disappeared

forever with the change of name to

Electronics Australia.

For the first time ever, complete and in one

handy DVD, every arlicle and every issue is covered.

lf you're an old timer (or even young timer!) into vintage radio, it
doesn't get much m0re vintage than this. lf you're a student of

history, this archive gives an extraordinary insight into the amazing

breakthroughs made in rad¡o and electronics technology following
the waryears. And speaking ofthe waryears, R & H had some ofthe
best propaganda imaginable!

Even if you're just an electronics dabbler, there's something here to
interest you.

NB: Requires a computer w¡th DUD teader to view
- w¡ll not urorl 0n a standard aud¡o,/u¡deo DUD player

Us€ the handy order form
on PaÍe lz sr thlg lssue

l0o/o ¡LIGOI GI¡IP ¡Ul¡GNtlE

FON A IOÍ DI¡GOUff OToIt!
ROBÍ¡T BUIIDER'S COOKBÍ|OK
By Owen Bishop Published 2007
lntroducing, through hands-on project work, the
mechanics, electronics and programming involved
in practical robot design and construction. The use
of the PIC microcontroller throughout provides

AG MACHII{ES By Jim Lowe Pubtished 2006
Applicable to Auslralian trades-level courses including NE1 0 AC

Machines, NEl2 Synchronous Machines and the AC part of
NE30 Electric Motor Control and Protection. Brings together
up-to-date aspects of the field, covering polyphase induction

a painless introduction to programming. lt's
a book for first-time robot builders, advanced

motors, single-phase motors, synchronous machines
and polyphase motor starting. 1 60 pages in paperback

robot builders and those studying at higher
education levels in this fascinating field.
Has companion website to download
programs. 374 pages in paperback

ilEWilES GU|0E T0 TEtEVtStoil
AilD VIOEO TECHI{OIOGY
By KF lbrahim 4th Edition (Published 2007)
It's back! This very popular book now in a new
edition provides a full and comprehensive coverage
of video and television technology including the
latest developments - HDW and DVD. lt starts with
fundamentals so is ideal for students but covers in-
depth technoloo¡es such as blu ray, DLP, Digital W,
etc s0 is also perfect for engineers. The new edition
has a number of useful appendices covering a wide
variety of subjecls. 600+ pages in paperback

i,,iï' you want to learn all about Zigbee you'd go a long way to find
a better reference than this one. 336 pages in paperpback.

THE PRACTIGAT GUIDE
TO SATETTITE TV

By Garry Cratt - 6th Edition 2007
We've had other satellite TV books in the past but they have

all had a lot of useless (to this part of the world) overseas
stuff. This one is written in Australia, for Australian condi-

tions by one of Australia's foremost satellite TV experts.
lf there is anything you wanted to know about setting up
a satellite TV system, (including what you can't do!) it's

sure to be covered in this 176-page paperback book

Many thousands of copies now sold. Two incredible CDs

containing over 1 000 classic projects, sourced from
Scientific American over the past 73 years - and covering
every field of science. This new'Dr Shawn" edition is the
latest version - it's said to be even more user friendly
with much more information and data. Runs with any
browser (on Win2000 or later). Recommended by the

National Science Teachers Association (USA).

TV AllD H0BBIES April 1939 to March 1965
- Every art¡cle t0 en¡oy once aga¡n 0n DVD-R0M!

This remarkable archival collection spans nearly three decades of
Australia's own 'Radio and HobbiesTRadio W and Hobbies". Every

article has been scanned into PDF format - ready to read at your
leisure on your computer (obviously, a computer DVD-R0M reader
is required along with Acrobat Reader 6 or later). For history bufis,

worth its weight in gold. For v¡ntage radio enthusiasts, what
could be better? For anyone interested in electronics, this is

one which you ilUSIhave in your collection!

.ALL 
TITLES SUBJECT TO AVAILABILIry. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY ALL PRICES INCLUDE GST
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ASK SILICON CHIP
Measuring the local
oscillator in a superhet

Is it possible to use a frequency
counter to check the local oscillator
frequency of a transistor radio, ie
455kIHz? If so, is it possible to achieve
this without physically connecting the
counter to the local oscillator circuit?
(V. K., Newcastle, NSW).
o This is certainly possible. The way
to do it is to use a sniffer coil connected
to the frequency meter. This is simply
several turns of wire connected to the
frequency meter probe and positioned
close to the oscillator coil.

The locaÌ oscillator in a superhet is
always above the incoming station, so
the Ìocal oscillator frequency will be
455kHz above the tuning frequency.
So for example, when the radio is
tuned to L269kJ12 the oscillator will
be al 1724kJ12.

Fridge controller
is not working

I have a question to ask regarding
the Fridge Temperature Controller in
the June 2005 issue. I built the kit and

find that the unit is permanently on.
I've double-checked the construction
(I bet everyone says that ) and can't
find anything wrong.

What I am getting is B.9V at pin 3 of
the comparator chip and if I measure
the resistance of the LM335 over a

temperature range of 2"C to 20'C, it
only varies from 35.7kQ to around
36.skQ. I'm guessing that this small
change isn't enough to give a 2V to 3V
drop across pin 3; in fact, the voltage
stays at 8.9V. If I remove the LM335
and replace it with a 2.2kQ resistor,
the LED goes out,

My question is where could my
circuit be wrong or is there some
instruction missing and should I be
adding some extra resistance to the
LM335 part of the circuit to help wiih
the voltage drop? [J. P., via email).
o If you are getting a voltage of a.gV
more or less permanently on pin 3 of
IC 1 , this suggests that the connections
to your temperature sensor are either
open-circuit or perhaps reversed.
That's about the only reason why ihe
voltage at pin 3 would remain very
close to the 9V supply line.

Measuring the resistance of the

LM3 3 5 is not very meaningfuì, because
it's very non-linear. In fact it behaves
very much like a zener diode, whose
reverse breakdown voltage varies
in direct proportion to the absolute
temperature in Keivins. And at any
particular temperature the dynamic re-
sistance is verv low, so that the voÌtage
drop hardly changes over a fairly wide
range in current (100¡.tA to say 5mA).
This is why a resistance measurement
is not very meaningful.

Using a line level source
with the Voice Recorder

The Voice Recorder project (Sti,tcoN

CHIp, December 2007) was the kind of
versatile project we love to see. How
can the recorder be adapted to accept
a line level input instead of via the
mic? This would allow me to record
something like a sound track off of a

computer, I feel this would be a very
useful addition to the project. (P. N.,
Byron Bay, NSW).
o lt's easy to modiflz the Voice Re-

corder to accept a line level input
instead of the mic-plus-preamp. All
you need to do is remove the 100nF
capacitor linking pins 21 & 20 of IC1
on the board and use it to couple in
the ìine level audio from your PC, CD
or MP3 player to pin 20 (An) of the
IC. The ground side of the line level
input connects to the board's ground,
of course.

If you want to also use the on-board
mic from time to time as an alternative
to the Line Ìevel input, you can use an
SPDT switch off the board to switch
the input side of the 100nF coupling
capacitor between the Ìine level input
and pin 21 (,\out) of the IC.

Change of display
for Big-Digit Clock

I have built the Big-Digi| 1.212a

Hour Clock fiom the March 2001 is-
sue of SIltcoN CHIP, using six common
cathode 0.5-inch 7-segment displays.
Now I want to connect it to 2-inch
displays as shown in the article but

Not enough
microcontroller projects

I don't think that StlIcoN CsP
is doing enough microcontroller
projects and at the same time, is
not detailing .pure electronics"
projects. This being the 21st cen-
tury, deliberately shying away from
microcontroller projects is not keep-
ing up with trends. Before there are
too many objections from the pure
electronic camp, please bear with
me untiÌ the end. I think we might
be on the same wavelength in some
aleas.

As noted in the Publisher' Letter
(February 2008), using a micro can
make a complex project very simple,
in terms of the electronic compo-
nents used, that is. This means it's
cheaper and usualÌy easier to build.
I have submitted a coupìe of project
ideas in the past, only to have them
rejected as being "too complex",
which always surprised me, as in
terms of components they were
mostly a micro, with some assorted
bits attached.

One thing that may make micro
projects more palatable would be
a greater emphasis on the internal
logic in the articles. Diagrams show-
ing what the code is doing and very
brief code listings (you can down-
load full code from the r,r'ebsite) will
help newcomers and oldies alike in

deciphering the project's workings.
You could also rip the code block
from one project to build a totally
new one.

Also, by encouraging more dis-
cussion on the internal logic, you'd
encourage this better way of pro-
gramming; much better than having
a spaghetti mess of code sludge,
which may very well work, but no-
one can learn from it, nor utilise it
in their own projects.

The idea of explaining how and
why a proiect is put together in code
should also extend to the conven-
tional circuitry projects. Too often
do I see a project article which has
a very complex conventional circuit
but very little in terms of the elec-
tronic activity going on.

In that sense, putting together
a complex conventional circuit is
much the same as putting together
a micro circuit. At the end of the
day, some functionality in code
logic or the same functionality in a

raft ofconventional circuity ends up
being the same. We should be read-
ing about the implementation and
theory, not only the construction.
I'd encourage writers to have in the
back of their mind that they want to
teach someone something new.

One thing to note, we are no longer
in the days where everyone would
have a data book, where you look

up the operation of this chip or the
other in conjunction with the circuit
and be able to work things out. You
can download a data sheet from
the internet but how many people
would do that for every chip on a

conventional circuit? Explaining
the operation of the logic of say a
divider, 7-segment output or coun-
ter can be done easier with a code
segment than a pointer to a website
data sheet which most people would
probably not look up.

As an aside, let's have more SMD
projects as well. As someone who
builds their own PCboards,Ifind not
having to drill as many holes much
nicer. It is not hard to solder SMDs
if you select your SMD components
for hand solderability.

Philip Pulle,
Bilgola, NSW

Comment: as always, we need to
maintain a balance when it comes
to providing lots of information in
our projects, whether it is on the
electronic circuit or code operation.
As it is, many of our project articles
do become very long and we are
aware that this can be a turn-off for
some readers.

Inevitably, we will have more
SMDs in our projects in the future
and the article on soldering SMDs
in the March 2008 issue is a prelude
to that.

which is optimistic. This means that
a typicaì. car's speedo will read high
at any speed and may read as much
as 1O8km/h at 100km/h.

Since the speedometer and odom-
eter use the same pulse stream fiom
the wheel sensor, there is nothing
you can do about it. If you want the
odometer to be accurate, you will
have to live with the speedo reading
being high.

In practice, we think it would
be better to have the speedo read-
ing slightly high at lookm/h (eg,

103km/h) so that if you have the
speedo sitting on a particular speed
limit, you know that you have a safe
margin and cannot be pinged by a

speed camera.

it). This design aÌso uses group delay
in one of the feedback networks so
that a low-frequency square-wave is
amplified without droop, Keep up the
great work,

Brian Knight,
Principal Research Consultant,
National Centre for Vocational
Education Research Ltd,
Adelaide, SA,

Comment: t¡,e admit to an obsession

with low distortion and S/N ratios. The
aim is to have an amplifier that causes
no degradation to the signals from a

good quality CD player.

TV restoration followed
sound principles

"Restoring a Vintage TV Set" by
Timothy Stuart (December 2007)
brought back memories of the era.
The arrival of polyester capacitors

and modern resistors in 1960/61 was
a lifesaver for technicians and the re-
ceivers they serviced, Ifsets hadbeen
built with polyesters foom 1956, their
servicing history would have been
much better.

Four years after the initial sales
of TVs, when new 17-inch sets were
becoming rare and when picture tubes
were supposed to be failing but were
not, paper capacitors were certainly

Electronics
Softurare

Design & Development Engineers

Type C790 Controller

$275,00 AUD
lndud6 Enclcure

o Sensor Monitoring (V, I, PWM)

. Event T¡ming / Sequencing
o Over / Under Speed Detection
o Over / Under DC Voltage Detection

Pri@ ð at
Ápdl 2008

99Ta.! o4o7 4s7 674
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Speedo Goruector Affects 0dometer Readings

I built and installed the Speedo
Corrector Mk2 from the December
2006 issue in a rebuilt 1977 Porsche

, 911 which had the wheels changed
from 15-inch to 16-inch. I have caÌi-
brated the speed against a GPS unit
and it is accurate at 100km/h and
a little under at 5okm/h (48). The
odometer reads under by about 300
metres on a measured skm stretch.

Is this normal when the speed
is corrected? If it is to be expected,
how can I correct the problem? (D.

8., via email).
o This whole issue was thoroughiy
canvassed in the Mailbag pages dur-
ing 2OO7. The problem is that most
cars have an odometer which is
highly accurate but a speedometer

BB StLtco¡rt Cntp

further details on the web at www'furzy'com
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Mailbag: continued

Enhancing the enhanced
voice recorder module

The Enhanced Voice Recorder
Module described in SIlIcoN CUP
for Decembet 2OO7 allows the user
to choose different recording times,
with a trade-off in quality. The
recording time is determined by
the value of a resistor between the
HKB2B pin 7 (OSC R) and ground.
This resistor is nominally 47kQ but
can be, for example , 24kA or B2kQ
as the article explains (this resistor
was incorrectly labelled on the PC
board layout and silk-screen overlay
as 10kQ).

Some constructors may want to
experiment with different values
but to avoid repeated unsoldering
and resoldering ofresistors, the fol-
lowing process can be used.

Firstly, solder a standard 0.1-inch
header pin into each hole on the PC
board where the 47kO resistor at
pin 7 would otherwise be mounted.
These two pins will be exactly 0,4-
inch apart.

Next, obtain a 7-pin length of
standard 0.1-inch single-in-line
header socket strip to mate with the
two pins. You will also need one re-
sistor each of2+kQ,47kO and B2kÇ)
(or other values of your choice).

Wire up the header socket as

I do not question the desirability of
getting distortion and noise down to
inaudibly low levels but one should
also be realistic. Does the relatively
inexpensive NES532 linear op amp re-
ally sound inferior to more expensive
alternatives in iypical applications?

From what I have read, few if any
people can pick the difference between
a S/N ratio of 100d8 and 120d8, even
when listening with high-quality
headphones. In addition, distortion
levels below O.O1.o/o are inaudible
provided that is the case at all power
levels and across the full 2o-2o,oooHz
fiequency range. Remembering that
even top-quality speaker systems will
have distortion of 0.5% or more also
helps to keep things in perspective.

I have built a number of StlIcoN
CHtP's power amplifier modules that

follows: solder the 24kQ resistor
between pins 1 & 5, the 47kC2 be-
tween pins 2 & 6, and lastly the B2kÇ)
betweenpins3&7.

This header assembly will fit in
three ways onto the two pins, thus
connecting whichever resistor you
require. (If required, an B-pin header
socket would allow the choice of
four resistors but that is the maxi-
mum).

Finally, in response to your Febru-
ary 2008 Publisher's Letter, Ibelieve
your balance is about right. One of
the strengths of Stt IcoN Crm is the
excellent range and quality of your
construction projects, a key reason
for my long-standing subscription,
I fuIly agree with your use of mi-
crocontrollers as the only practical
way for many modern projects. They
provide a very cost-effective way of
satisfiiing those who, like me, very
much enjoy construction projects
and their subsequent testing and
measurement.

I would not wa¡t to see an increase
in articles on new developments in
electronics. There a¡e many other
sources available for such informa-
tion but very few magazines produc-
ing excellent construction proiects.

Garth F. fenkinson,
Emerald, Vic.

use discrete tralsistors and I really
cannot pick any audible difference
between them, despite wide variations
in the specs. Perhaps the golden-ears
brigade can hear the difference but I
do not belong to that elite! However,
the SntcoN CHtp modules do all sound
audibly cleaner than my two Sony
AV receivers (9ooES and 12ooES)
and one need only look at the specs
to see why.

Among good-quality amplifier mod-
ules, the only one I have used that
sounds audibÌy better than others is
the design using nested differentiating
feedback loops (nodules) developed
by Prof. Cherry of Monash University
(now retired) and published in ETI
in April 1SBB (I believe that one of
the major lapanese manufacturers
snapped-up the patent and shelved

have common anode displays, not
common cathode types, So do you
have a solution for me please? (P. R.,
Columbo, Sri LankaJ.
[o There is no easy way to convert
the circuit to drive common anode
displays, The 2.3-inch common cath-
ode displays are available from Jaycar
(Cat. ZD-1B50),

No spark
at low revs

I built the Universal High-Energy
Electronic Ignition System (Srr,rcoN
Csrp, December 2005 & January 2006)
for reluctor pickup but have found
that I get no spark at cranking speed,
If I spin Itre dizzy by hand at a faster
speed, the spark is good and strong.

When adjusting trimpot VR2, I can
only attain avoltage of +.9V. This prob-
ably has no significant bearing on the
result but can you suggest a remedy to
produce a stronger input signal? (M.
K., Horsham, Vic.)
o The voltage is at 4.9V because of
regulator tolerances. When setting
up for your reluctor, wire it in-circuit
and find the setting of VR2 where the
voltage changes from 0V to 4,9V. This
is the most sensitive setting for the
reluctor signal.

However, you need to adjust about
one turn clockwise or anticlockwise
from this setting to prevent the coil
firing with small changes in voltage
before the engine is running.

Multimedia headset for
Telephone Adaptor

I am interested in building the
Telephone Headset Adaptor described
in the JtÌy 2oo2 edition of SucoN
CHlp.

Could you please advise me if I can
use a multimedia headset with micro-
phone which has individual plugs for
both the microphone and headphone?
What modifications would I need to
make? (R. 8., via emailJ.
o The use ofseparate connections for
the headphones and microphone does
mean that the existing stereo socket on
the adaptor is unsuitable. You would
need to wire up two sockets, one for
the headphone and another for the
microphone.

How you wire the headphone de-
pends on whether you connect both
the left and right headphones or use
just one. With two in parallel, the

siliconchip.com.au

impedance will be 16Q and so the
windings for transformer T1 will have
to be changed as detailed in the "Ca-
tering For Different Headset Speaker
Impedances" section.

On the PC board, the 3.5mm socket
has the ring connection on the left and
the tip on the right. The sleeve is the
front metal section.

Horn speaker
project

I have been approached by three
different people over the past year or
so, all with the same basic problem.
All are involved with providing circus
and performance-related activities in
places where there is no accessible grid
power and for environmental, safety
and other reasons do not wish to or
cannot use generator power.

The essential problem they have
is how to power a typical B00W PA
system. Many investigate pedal power

but a few sums (assuming the known
BOW max/person) show you wouÌd
need a minimum of tí-zo pedallers.
It occurred to me that a far better ap-
proach is to generate the desired sound
levels without needing B00W

I suggested investigating horn-load-
ed loudspeakers -which as you would
be aware - can be 95-SB% efficient, a

far cry fiom the average PA unitwhich
is 2-ao/o.

My guess is that one needs a maxi-
mum of about 110dBA at seven metres
on axis from about IOOHz to about
4kHz. Having recently heard a horn-
loaded speaker driven directly from
an iPod at less than 1mW yet audible
many metres away, it seems feasible to
get the desired levels from a little over
50 watts. A basic crossover network
would suffice as one is not seeking hifi
quality nor rock concert levels.

I recall an article in an early ETI
where Roger Harrison checked out a

house with a living area which was the

lltrrviIi.lFeñ@wb@
I recently completed the NiMH

Fast Charger published in the Sep-
tember 2007 issue and the unit I've
built is not performing as specified.
It has been built to charge 700mAh
Nicad batteries wired in series to
give 8.4V. I have two sets of batteries
withthe same symptoms. The charg-
er has been built as a fast charger
with top-up and trickle charge for
my kid's remote control cars.

If the unit worked, I was going
to connect seven 2500mAh NiMH
cells, adjust the charger to suit
and replace the Nicads, The unit
is supplied from a transformerless
12VDC regulated supply capable
of delivering 2.5A. Dt/t was set to
1.25 but reducing this value makes
no difference to the performance of
the unit.

Time-out was set to 1.5 hours
(Link r was in), I later removed Link
1 and re-adjusted VR1 to give a time-
out equal to 1.5 hours. The trickle
current (VR3) was set to give 35mA
and VR4 was set to LV.

The result is that the charger is
overcharging the batteries. They
take between 12-15 minutes to reach
55'C and the charge temperature
keeps rising, I made sure the battery

thermistor was touching the battery
case, not the webs in between. The
charge voltage is consistently 11.5V
(MOSFET is not regulating the
charge). RB3 is constantly low.

LED2 only illuminates if the ther-
mistor is disconnected (charge light
extinguishes); it doesn't illuminate
when the battery temperature is
greater than 55"C. Occasionally the
charge light flashes or extinguishes
while charging (thermistor light does
not illuminate) but unit continues to
charge (battery gets hotter). When
the thermistor is disconnected, the
battery continues to over charge.

I've made sure there are no shorts
on the PC board and the Mosfet is
insulated from the case. It looks like
the microcontroller is cactus.(M. L.,
via email).
o It seems that there is a path
between the drain and source of
Q1 which is causing the battery to
charge, with the charger having no
control. Check the resistance be-
tween drain and source of Qr.

Since the LEDs are not operat-
ing as they should, it does suggest
the PIC needs reprogramming and
should be returned to the kit sup-
plier.

CEA
EONTRELS

I data with data rates
to 115200bps or B

! Now you can record
with any size SD card up to
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[@mPmWryHffi@
In reference to your answer about

capacitors on page 104 of the Decem-
ber 2007 issue, I was curious to know
how critical is the voltage rating on
a given ripple capacitor? This issue
has nagged me for many years.

As a tech of some 15 years, I have
come across a couple of technical
opinions that suggest that the "work-
ing voltage" of a ripple capacitor
(normally an electrolytic) needs
to be relatively close to that of the
DC rail/voltage which it helps to
produce.

I even remember coming across
a service bulletin for a well-knovrm
brand where they where upgrading
foom 16V to 25V electros on 15V
rails. Obviously, tlrey were being a
bit too optimistic originally using
16V caps on a 15V rail but when
I asked the question why they
wouldn't take them to 63V ver-
sions, I was told that the capacitors
would lose too much efficiency if
the working voltage was too high
a¡rd therefore leave too much ripple
on the rail.

On the other hand, it is not un-
common to hear of techs replacing

supply capacitors with higher volt-
age units, probably with the notion
that they are "upgrading" the unit's
reliability. For example, using a
63V instead of a 25V replacement
because that's all they had and/or
they wanted to ensure the capacitor
wouldn't fail again etc.

So how critical is the voltage? I no-
tice thatmost electros that are suited
to supply fiItering usually have a
ripple cunent rating and a "work-
ing voltage". Does tÀe efñciency of
a capacitor's ability to remove ripple
diminish as youmove awayfromtìe
given rail/voltage rating?

I would really appreciate your
comments on this subject as until
now I have never been able to deter-
mine how critical the voltage rating
is in terms of ripple and have been
unable to substantiate the claims of
some technicians/engineers. Possi-
bly in the case of the Class-A ampli-
fier this doesn't matter or is maybe
not critical at all but I would like to
put this debate to rest once and for
all. (8. H., via email).
o As ageneralrule,you canalways
use a higher voltage rated electro-

lytic capacitor in any application,
provided its physical size will allow
it to be fitted into the PC board etc.
As far as the comment about "losing
too much efficiency" is concerned,
it is just wrong.

If you need to judge the flItering
efficiency of a given electrolytic ca-
pacitor, you can do so by reference
to its ESR (equivalent series resist-
ance), its power factor and its ripple
current rating, What you are looking
for is capacitors with very low ESR
and a high ripple cu¡rent rating.

While power factor flgures may
not be readily available, all ofthese
parameters improve as the size of
the capacitor increases, By capacitor
size, we mean size of the winding
element, not can size. However, be-
cause of cal standardisation by the
manufacturers, some ca¡rs are not
entirely "filled" by the element, so
the size ofthe can is not necessarily
a guide.

You can judge for yourself by
having a look at ESR and ripple rat-
ings for a large range of electrolytic
capacitors listed in the Altronics or
faycar catalogs.

end of the horn. Rogermeasured about
120dBA from the stereo 5W valve am-
plifier. The driving source was about
75mm diameter. He saidthe soundwas
excellent, even down low.

What is needed is a DIY project - it
would have worldwide interest in this
fleld and also perform an invaluable
service. It is also of wider environ-
mental interest in that it emphasises
the need to concentrate on possibly
achievable energy saving ends without
being constrained by preconceived
approaches.
o First, it is not necessarily true
that horn drivers are g5% efficient
although they are far more efficient
than typical domestic hifi speakers.
Typical compression drivers cal out-
put as much as 1 15dB/1W1m but their
sound quality is not particularly good.
Ifyou designed a horn-loaded cabinet
around a conventional cone driver it
would sound better but it would not be
as efficient as a compression horn,

We think that designing a portable
PA system with a decent horn speaker

90 Stttco¡rt Cnrp

would be a major task - and it might
not be very portable. Why not consider
a portable PA system along the ìines
of our S0WPortapal project described
in the February & March 2003 issues?
Altronics have a kit (K5360).

Altronics also have a commercial
equivalent of this kit and one our staff
members recently tested it at a local
surf carnival where it worked very
well, These units are also commonly
used by schools and sports associa-
tions for outdoor meetings. It should
do equally well in your application.

Guitar amplifier
wanted

Have you ever published a circuit
for a guitar amplifier? My friend has
an old valve guitar amplifier which is
unserviceable. I could take the valve
chassis out and build a solid-state
amplifier, leaving the pots and controls
from his unit in place.

Also, have you ever thought about
of constructing a "Kappelmeister"

speaker box. I made a pair a few years
ago, 1600mmhigh, s00mm deep, with
a solid timber cavity 6m long and
lined with ceramic tiles. The weight is
12Okg each and the sound is better then
speakers costing well over $10.000. [,4..

H., via email).
o We have not produced a guitar
amplifier although we did describe a
2-channel guitar preamplifier in the
November & December 2000 issues.
This can be teamed with our 100W
SC4B0 amplifier module described in
the January & February 2003 issues.

We have not described any guitar
loudspeakers.

How to adjust
the Theremin

I've put together a Theremin (Snt-
coN CHIP, August 2000) and I am hav-
ing some trouble calibrating it. When
I probe the gates of the FETs, instead
of a 300-400mV RMS sinewave it's
more like 10V. Also, the volume plate
adjusts the pitch and the pitch antenna

Radio & TV station
listings wanted

Many years ago when "Electronics ,\ustralia" was
still in publication they published a 3 or 4-page ar-
ticle containing all of the TV and radio (Á.M & FM)
frequencies found in Australia and, from memory,
New Zealand.

With the introduction of digital TV and the analog
TV signal due to be turned off in 2009, I was won-
dering whether it might be time for your magazine,
having become the leading magazine of its kind in
Australia & New Zealand, to again produce a list of
all the cunent TV (analog & digitalJ and radio (AM
& FM) channels and Irequencies?

Paul Myers,
Karabar, NSW

Editor's comment: if Irememberrightly, itwas my de-
cision, as the then-editor of "Electronics AustraLia",
to cease publication of the radio and TV listings.
Since then, they have become far morc complex and
it would take a great many pages to list the broadcast
facilities you mention. You wiII see what I mean if
you go to the ACMA website at hltp:llwww,acmq,
gov. aulWEB I STAND ARD / pc=P C _9 7 5 O

There you will see all the station call-sign frequen-
cies.lustto list allthe mediumfrequency AM stations
would take fow or five pages in StucoN Cutp.

ity, time ald cost of using a microprocessor relative to
alternatives, and the peripherals that may be needed,
such as a PIC programmer or a remote control.

Microprocessors are clearly here to stay and anything
that helps hobbyists understand them and use them in
projects has my full support. However, their simplicity
cal be illusory; what goes on inside cal be quite complex,
as evidenced by some of the code I have seen written to
deliver the functionality,

Also, I do think that over the years magazines like
SntcoN Cup have made insuffi.cient use of logic ICs and
circuitry. These devices are not particularly expensive,
a very wide range of types is readily available and many
straightforward switching and control applications can
be implemented using them. A single push-button, for
example, can cycle through a string of on-off devices
such as relays.

One frustration for me is that as far as I can recall there
has not been a good series of articles on using logic de-
vices and I have yet to find a book that covers the topic
at an appropriate level for hobbyists. By contrast, op
amps have been done to death and there are plenty of
magazine articles and books availabÌe on programming
and using microprocessors,

I would also like to comment on what sometimes
seems like an obsession with low distortion and signal-
to-noise ratio in Su,tcol¡ Crm's audio designs. For the
great majority of people, the purist approach to audio,
with its obsession with almost immeasurably low levels
of noise and distortion, is just not relevant because the
gains are inaudible.

*A! hice: & Sedfcâliûu ar$ùþcl þ ùaçdullrücc.A¡ ÈiG
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Mailbag: continued

can visualise, whereas if someone were to ask me how
far such a place might be I can always tell them within a

couple of hundred yards in REAL measurements but in
metric rubbish I am completely at a loss,

Why we eve¡ had to try to change heaven knows. Thank
goodness there are still some places in the world where
common sense prevails. Thank you SntcoN Crm for pre-
senting figures that are easily understood in your recent
fuel consumption article.

fohn Macdonald,
Highton, Vic.

Imperial units
still used in Australia.

I find aII this comment on the use of imperial units very
amusing given that I was born into the metric system,

If I had to describe myself to someone I would say I
am 6ft tall and weigh around B0kg. I can't even visualise
1.83m!

On land we measure speed kmih yet at sea it is
knots [nautical miles/hour). Air pressure is measured in
Pascals yet I have always been told to have at least 30 psi
in my car tyres,

My grandfather was always talking about the mpg he
could get since 40 mpg seems a lot more understandable
than 7.062 l/100km. I guess at the end of the day we are
always going to use quantities we can visualise. Ask
someoneto visualise howbig a 200ltankwouldbe -that's
easy, it's the same size as a 44-gallon drum and we have
all seen howbig one ofthose is.

Duncan Wilkie,
East Bentleigh, Vic.

Microcontrollers & obsessions
with low distortion

I am writing in response to your invitation in the edito-
rial in the February 2008 issue regarding projects that use
microprocessor control.

For me, electronics as a hobby began in the mid-1960s
and unfortunately, practically all my early experience
was on valve projects. I have a strong mathematics and
statistics background (studied at university) but I am not
an electrical or electronics engineer, nor do I work in the
industry, so I rely very heavily on magazines like SntcoN
CHrp to give me the knowledge and understanding that I
need for my lifelong hobby.

Occasionally i do build a published project but I make
extensive use of the examples and techniques to design
and build my own projects. For me, microprocessors are
a mixed blessing. They are very powerfuI but ihe time
needed to develop, test and debug the code for a given
application is just too great, even though I did work for
some years as a computer programmer.

I certainly support the use of a microprocessor in situ-
ations where the required functionality waüants it and it
is a cost-effective solution. However, it is important that
all aspects be taken into account, including the complex-

does nothing except when touched,
whereby it increases the volume sig-
nificantly,

I know as far as diagnostic info goes,
this is quite vague. I was hoping that
this was a common enough symptom
of something simple, which you might
recognise, like a misplaced resistor or
"you've gotta stand with one foot in the
air, clap twice, face east, then adjust",
(T. O., via emailJ.
a With regard to "you've gotta stand
with one footinthe air, clap twice, face
east, then adjust", for northern hemi-
sphere constructors such as yourself,
you would need to face west, then do
the adjustments.

The waveforms at Fig.3 show
510mV p-p [1B0mV RMS) for the refer-
ence andpitch oscillators measured at
the pin 1 & pin 10 inputs of IC1. You
can expect to get 10V at the gates due
to the tra¡sformers!

The iikely problem with your There-
min is that the current tuning for T2
is set at a harmonic rather thal the
fundamental frequency, You may need
to adjust the reference oscillator using
T1 so that the T2 oscillator can be set
correctly.

Try to find the range that T1 trav-
els from fully anticlockwise to fully
clockwise and set this in the middle
of its tuning range. Then retune T2
for the low frequency as detailed in
the alignment.

Search for Mar alntz
special capacitor

I would like to ask your readers if
they could point me in the right direc-
tion to find a very special electrolytic
capacitor which is used in the power
of my trusty old Marantz "1250". The

capacitor is actually a "double", ie, two
capacitors inthe one case. There is just
not enough room to fit two separate
capacitors in its place.

The specs are 14,000¡rF x 2 @ 7OY.

The case measures 65mm in diameter
and 110mm in length. Any help would
be greatly appreciated. (David Wil-
liams, tori.williams@bigpond.com).

LED query on amplifier
power supply

I built the new Class-A Stereo Am-
plifier and it is performing perfectly,

I don't know if it is a problem but
when I switch off the amplifier, the
two LEDs on the power supply do
not switch off together; one goes off
instantly while the other fades off

slowly, Is this a problem? (F, 8., via
email).
a There is more current drain from
the positive rail (preamp, speaker
protector etcl, therefore the positive
rail LED will go out earlier. SC

WmHnAmary[hffitoffiffiNiþ
I was wondering whether the

Valve Preamp described in your Nov-
ember 2003 issue couldbe modified
to become an RIAA preamp?

In your February 2004 edition
you described a modification to
the feedback network which the
changed plate load and cathode bias
resistors. I'm assuming that an RIAA
feedback network will also require
such changes?

Irealise thatthe extra components
for the equalisation time constants
may require some "imaginative" fit-
ting to the existing PC board. Could
you advise as to what component
values to use? [,{, C., via email).
¡ It is just not possible to modily
the Valve Preamp to function as

an RIAA preamp. There is simply
nowhere near enough gain.

Consider that iust to provide the
fult RIAA characteristic, you need to
provide 20dB more gain at 20Hz than
at 1kHz. You also need to provide a
lot more gain to bring the signal up
lrom around4mVto 4oomV ormore
- that's a total of at least 60d8. On
top of that you need to provide a
reasonable margin of open-loop gain
so that feedback can be applied to
keep distortion reasonably low.

Even if you cascaded two \2AX7
valves to give the required gain, the
signal-to-noise ratio is likely to be
quite poor, These are some of the
reasons why tralsistors rapidly took
over fiom valves.

5.6" Smoll TFT LÕD

/ Full Colour TFT LCÞ
rr NTSC &PAL Compotible
/ W¡th Picture Quofity Control
'Ï ùV 12V Operotion
f Simple Wir¿ Harness Connecf ion

V;i<c .1 :tiii irrrrrge i{,¿.ùr'i;rig tlrl :llitli.r;i u¿1<i'T

,[ 2 Video Ch fnpul
/ NT5C & PAL
ur Alorrn output
,/ Trigger input
/ 5D card
./ On Boqrd Flosh
I JPG & AVlf ile formot

/ Reol tirn¿ clock
f Dote & tiÈn¿ stcmp
I PIP, OsD
/ With keyboord
/ RCA conneclions
,/ DC inpul (9V to I?V)
/ Kit cvqiloble

re&ffi
Cordless Power Tool Charger Con-
troller, December 2006: byway of
clarification, the controller cal be
used with an NiMH or Nicad bat-
tery pack of up to 15 cells [1BV),
This should have been included
in the specification panel.

The minimum rated voltage
battery pack that the charger cart
control is 6V (five cells),

StLrcoN CHle magazine regularly describes projects which employ a mains power supply or produce high voltage.
All such projects should be considered dangerous or even lethal if not used safely.

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles.
When working on these projects use extreme care to ensure that you do not accidentally come into contact with
mains AC voltages or high voltage DC. lf you are not confident about working with projects employing mains voltages
or other high voltages, you are advised not to attempt work on thern. Silicon Chip Publications Pty Ltd disclaims
any liability lor damages should anyone be killed or injured while working on a project or circuit described in any
issue of StLtcoN CHre magazine. Devices or circuits described in SrLtcoN CHte may be covered by patents. SlLlcoN
CHrp disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip-
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant
government regulations and by-laws.

Advertisers are warned that they are responsible for the content of all advertisements and that they must con-
form to the Trade Practices Act 't 974 or as subsequently amended and to any governmental regulations which are
applicable.

SatcoN Crup siliconchip.com.au siliconchip.com.au APR]L 2OOB 91



January 1994: 3A 40V Vaflåble Power Supply: Solar Panel Srvttching
Begulator, Pr¡nter Stalus lndicator; M¡ni Drill Speed C0ntr0ller: Stepper
Motor C0ntroljer; Active Filter Design; Engine Management, Pt.4.

February 1994:90-Sec0nd lMessage Recorder: 12-240VAC 200W ln-
verter:0.5WAudioAmpfi er;3A40VAdiuslable Pov/erSupply;Eng¡ne
lvlânagement, Pt.5; Airbags ln Cars - How lhey W0rk.

March 1994: lntell¡qent lR Remote Controller:50W (L[438/6) Audi0
Ampfi er Module; Level Cr0ssing Detector F0r l\4Odel Railwåys; V0ice
Activated Sv/itch F0r Fl\¡ l\ilicr0phones; Engine Management, Pt.6.

April 1994: S0und & L¡ghts For l\/lodel Railviay Level Cross¡ngs; Dual
SupplyV0ltage Regulatori Universal Stere0 Preampfi er; Diqilâl Waler
Tank Gauge; Engine l\4anagement. Pt.7.

May 1994: Fast Charger F0r N¡cad Batteries; lnducti0n Balance ¡retal
Locat0r; lvlulti-Channel lnfrared Remote C0ntrol; Dual Electronic Dice;
Simple Servo Dr¡ver Circuits, Engine l\4anagement, Pt 8

June 1994: A C0olant Level Alarm For Y0ur Car; 8o-Metre AM/CW
Transmilter For Amateurs: Converting Ph0n0 lnputs fo L¡ne lnputs,
PC-Based Nicad Battery l\4onitor; Engine Management, Pt.9.

July1994: Bu¡ld A4-Bay Bow-T¡e UHFTVAntenna; PreChamp 2-Tran-
sistor Preampfi er; Steam Train Wh¡stle & Diesel Horn Simulator;6V
SLA Battery Charger: ElectrOn¡c Engine lvlanagement, Pt'10

August1994: High-Pov/er D¡mmerF0r lncândescent Lighls; Dual D¡ver
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resutrect¡ng
Nicad Batteries); Electron¡c Engine Management, Pt.'l 1.

September 1994: Aul0matic Discharger Tor Nicåd Batleries; lMinivox
V0ice 0peraled Relay; Alll Rad¡0 For Weâther Beaconsi Dual DiversitV
Tuner For FM Mics, Pl.2; Electr0nrc Engine ¡/lanaOement, Pt.12.

0cl0ber 1994: How D0lby SutrOund Sound Works; Dual Bai¡ Variable
Polver Supply; Talk¡ng Headlight Reminder; Electr0nic Bailast F0r
Flu0rescent Lights; Electronic Eng¡ne l\4anagement, Pt 1 3

N0vembe¡ 1994: Dry Cell Batlery Rejuvenatori N0vel Alphânumer-
ic Cl0ck; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharqer

December 1994: Car Burglar Alarm; Three-Sp0t Low Dist0rti0n Sine-
wave 0sc¡llator; Clifford - A Pesky Electron¡c Cr¡cket: Remote Control
System for Models, Pt 1; Index to Vol 7

Ja nua ry 1 995: Sun Tracker For Solar Panelsi Battery Saver For lorches:
Dual Channel UHF Bemote Control; Stere0 ¡.4icrophone Preampfi er

tebruarylg95: 2 x50W StereoAmpfi er l\4odule, D¡gilal Efiects Unit
For [¡usicians; 6-Channel LCD Therm0meter; W¡de Range Eleclroslalic
Loudspeâkers, Pt.1; Remote Control System For lvlodels, Pt.2.

March1995:2x50WStereoAmpfi er,Pt.1:SubcarierDecoderForFM
Receivers; Wide Range tlectrostatic L0udspeakers, Pl.2; lR llluminat0r
For CCD Cameras; Remote C0ntrOl System F0r Models, Pt.3.

April.l995: FM Rad¡0Trainer, Pt.1: Balanced lvlic Preamp & Line Filter;
50WChannel Stereo Ampfi et Pt.2t Wide Range Electrostatic L0ud-
speakers. Pt.3;8-Channel Decoder F0r Radio Remote Contr0l.

May1995:GuitarHeadphoneAmpR er:FlVlRadioìra¡ner.Pl.2;Transis-
tor/lMoslelTesler I 0rDMlvls:A 16-Chånnel DecoderFor Radi0 Rem0le
Control: lntroduction To Satellite W.

June.lg95: Build A Satellite TV Receiver: Ìain Detector FOr M0del
Raihvays: 1 W Audio Ampfi er Tr¿¡nert LovJ-Cost Video Securitv SVstem;
Multi-Channel Rad¡o C0ntrol Transmitter lor Models, Pt.1.

July 1995: Flectr¡c Fence Contr0ller; How 1o Run Two Trains 0n A
S¡ngle Track (lncl L¡ghts & S0und)i Setting Up A Satellite TV GrOund
Stationi Build A Reliable D00r Minder

August 1995: Fuel lniectOr Mon¡tor For Carsj A Gain C0ntrolled
l\4icr0ph0ne Preamp; Identifying IDE Hard D¡sk Drive Parameters

Seplember 1995: Railpower lvlk 2 Walkaround Throttle For Model
Bailways. Pt 1; Keypad Combination Lockt Build A Jacob's Ladder
Display

00l0ber 1995: 3-Way Loudspeaker Systemt Ra¡lpower [rk.2 Walk-
ar0und Thr0ttle F0r M0del Railways, Pt.2; Nicad Fast Charger

November1995: Mixture Display For Fuel ln¡ected Carst CBTransverter
For The 80M Amateur Band, Pt 1; PIR lvovement Detector

May 1 996: Hig h Voltage I nsulat¡on Tester; Knightr¡der LED Chaser; Sìm-
ple Interc0m [Jses opt¡cal Cable; Cath0de Ray 0scilloscopes, Pt.3.

June 1996: Stereo Simulåtor(uses delay chip)i Rope L¡OhtChaser; Low
0hms Tester F0r Y0ur D¡rl\4: Automatic 1 0A Battery Charger

July19g6:VGADigilal0scillOscope, Pl.1; RemoleConlrolFxtenderFor
VCRs: 2A SLA Battery Charger: 3-Band Parametric Lqualiser:.

Augusl 1996: lntrOducti0n t0 IGBTs; Electronic Starter For Fluorescent
Lamps, VGA osc¡llOscOpe, Pt.2i 350W AmpÍ er lvlodule: l\¡aslhe¿d
Ampfi er For TV & FlVl: Cathode Ray oscrlloscopes, P|.4.

September 1996: VGA oscilloscope, Pt 3, lR Stereo Headphone L¡nk,
Pt 1; HF Amateur Rad¡o Bece¡ver; Cathode Ray Osc¡lloscopes, Pt 5

oclober 1996: Send Video Sionals Over Twisted Pair Cable; 600W
DC-DC Converter For Car l-fi Syslems, Pt.1; lR Slere0 Headph0ne
Liflk, Pl.2t lvlulti-Channel Radio Conlrol fransmitler, Pl.8

N0vember 1996: 8-Channel Stereo lvlixer, Pt 1; Low-COst F¡u0rescent
L¡ght lnverteri Repa¡r¡ng Domestic L¡ght Dlmmers

December 1996: Acl¡ve F¡lter F0r CW Recept¡On; Fast CI0ck
For Railway Modellers; Laser Pist0l & Electr0nic Targeti Build
A Sound Level lvleter: 8-Channel Stere0 Mixer, Pt.2; lndex T0 V01.9.

January 1 le Smoke Alarms, Pt.1; Build
A P¡nk No led Dual Power Supply, Pt.1;
Dioi-Temp t Temperatures).

February'1997: PC-Conlr0lled l\40ving lVessage Displåy; Compuler
C0nlrolled Dual Pov/er Supply, Pt.2t Alert-A-Ph0ne Loud Sound¡no
Telephone Alarm; C0ntr0l Panel F0r Multiple Sm0ke Alarms, Pt.2.

March 1997: '175W PA Ampn er; Sjgnalling & Lioht¡ng For lllodel
Railways, Jumbo LED Cl0ck; Cathode Ray 0scilloscopes, Pl.7

April 1997: Simple Timer With No lCs; Digital Vollmeler For Cars;
Loudspeaker PrOtect0r F0r Stereo Ampñ ers: l\,4odel Ir¿in Controller;
A Look AL Signal Tracing; Pt. f i Cathode Ray 0scilloscopes. PI.8.

May1997: Ne0nTube lvl0dulatorForLightSystems;Trd c L¡ghts For
A M0del lntersecti0ni The Spacewriter- ltWrítes l\4essages ln Th¡n Airj
A Lo0k At Signal Tracing: Pt 2; Cathode Ray Osc¡llosc0pes, Pt I
June 1 997: PC-C0ntr0lled Thermometer/lhermostatt TV Pattern Gen-
erator, Pt 1;Audio/RFSignalÌacer; High-CutrentSpeedContrOllerF0r
1 2Vl24V M0t0rsi ¡,4anual Conlrol C¡rcuit For Stepper lM0t0rs

July 1997: lnfrared Remote Volume Control; A Flex¡ble lnterface Card
For PCsi Points Conlroller For M0del Railways; Colour TV Pattern
Generator. Pt 2ì An ln-Line lM¡xer F0r Rad¡o C0ntr0l Beceivers

0ct0ber 1997:5-Digit Tåchometer; Central Locking ForY0ur Car; PC-
C0ntr0lled 6-Channel Voltmeter; 500W Aud¡o Pov/er Ampfi er, Pt 3

November 1997: HeaW Duty 104 240VAC lvlot0r Speed C0ntrolleri
Easy-To-use Cable & Wir¡ng Tester; Build A Musical D00rbellt Replåcing
Foam Speaker Surounds; Understandìng Electric Lighting Pt.1.

December 1997: Speed Alarm F0r Carsi 2-Axis R0bot With Gripperi
Stepper lvlotor DrÌverW¡th 0nb0ard Buffert PowerSupply ForStepper
lvlotor Cards; Understanding Electr¡c Light¡ng Pt.2; lndexTo V01.10.

January'1998:4-Channell2VDC0rl2VACLightsh0!v, Pt.1;C0mmand
C0nlrol For Model Railways, Pt.'1; Pan C0ntr0ller F0r CCD Cameras.

February 1998: Teleph0ne Exchange S¡mulator F0rTesling: C0mmand
Control I or ¡lodel Railways. Pt.2i 4-Channel Lightshow, P1.2.

April 1998: Aut0matic Garage Door opener, Pt 1;40V 8A Adjustable
Po|er Supply, Pt.1; Po-C0ntrolled 0-30kHz Sinewave Generator;
Understand¡ng Electr¡c Li0htingt Pt 6

May 1998: 3-LED Logic Pr0be; Garage Door 0penet Pl.2: C0nmand
C0nlrol Svstem, Pl.4; 40V 8A Adjustable Power Supply. P|.2.

June lg98: Troubleshoot¡ng Your PC, Pt2; Unlversal Hiqh Energy
lgnitiOn Systemt The Roadies'iriend Cable lesler: Universal Stepper
lMotor C0ntr0ller: Command Conlrol tor lvlodel Bailways, Pl 5.

July 1998: TroubleshOotinq Your PC, Pt 3; 1sWCh Class-A Audi0
Ampfi er, Pt.1;SimpleCharqertor6V& l2VSLABatteries;Automatic
Sem¡conduclOrAnalyserì Understand¡nq Electric Lighting, Pt.8.

August 1998: Tr0ublesh0otinq Your PC, Pt 4; l/0 Card With Data LOg-
ging; Beat Triggered Strobe; 15WCh Class-A Stereo AmpR er, Pt 2

Seplember 1 998: Troubleshooting YOur PC, Pt 5; A Bl0cked AiFFilter
Alarm;Waa-Waa Pedal ForGuitars; Jac0b's Ladder; GearChange lndica-
t0r For Cars; Capacity lnd¡cator F0r Rechargeable Batteries.

0clober'1998: AC [¡illìvoltmeter, Pt 1 : PC-C0ntr0lled Stress-o-l\¡eter;
Ve rsatile Electr0nic G u itar Lim¡ter; 1 2V Trickle Charger F0r FlOat C0ndi-
tions; Adding An External Battery Pack To Y0ur Flashgun.

N0vember 1998: The Chr¡stmas Star; A TurbO Tìmer For Carsi Bu¡ld
A P0ker Mach¡ne Pt.1 : Fl\rl Transmitter For l\¡us¡cians; Lab 0uality AC
l\¡ill¡voltmeter, Pt.2i lmproving AM Radio Recept¡on, Pt.1.

December 1998: Engine lmmobil¡ser l\4k.2; Therm0c0uple Adapt0r
For DM|llsì Requlated 12V DC Plu0packt Build A P0ker lMåchine, Pt.2;
lmproving Al\4 Rad¡o Reception, Pt.2; lMixer M0dule For F3B Gliders.

January 1999: High-Voltage Megohm Tester; A L00k At The BASIC
Stampi BarOraph Ammeter For Cars; Keypad Engine lmm0biliseL

March 1999: Build A Dìgital Anemometer; DIY PIC Pr00rammer: Build
An Audio Compressor; Low-D¡stort¡on Audi0 Signal Generatot Pt.2.

Ap.il 1999: Getting Started W¡th Linux; Pt.2t High-PowerElectricFence
Controller, Eass Cube Subw0Oler; Pr0grammable ThermoslavTheh
mometer; Build An lnfrared Sentryt Rev L¡miter For Cars

May 1999: The L¡ne Dancer R0bott An X-Y Table With Stepper Motor
Control, Pt 1, Three Electric Fence Testersi Carb0n lvlonoxide Alarm.

June 1999: Fl\4 Rad¡oTunerCard ForPCs; X-YTable With Stepperl\,40tor
Control, Pt 2; Programmable lgnition Timing Module For Cars, Pt 1

July1999: Bu¡ld A D0g S¡lencer:10ÉH to l9.99mH lnductance Meter;
Audi0-V¡deo Transmitter: Pr0grammable lgnition Timing l\4odule For
Cars, Pt 2; XYZ Table With Stepper l\¡otor Control, Pt 3

Augusl 1999: Rem0te M0dem Controller; 0ayt¡me Running L¡ghts For
Carst Build A PC l\40nitOr Checkerì Sv/itch¡ng Temperature Controller;
XYZ Table With Stepper MOtor Control, Pt 4; Electric Lighting, Pt 1 4

Seplember1999: Auton0mouseThe Robot, Pt 1; Vo¡ce DirectSpeech
Rec0gnition lvl0dule; Diq¡lal Electrolyt¡c Capacitance Meter: XYZ Table
With Stepper lvl0t0r Control, Pt 5; Pelt¡er-Powered Can C00ler

0cl0ber1999: BuildThe Railpov/erModelTrain C0nk0ller, Pt 1; Semi-
conductor CurueTracer; AutonomouseThe Robot, ft 2: XYZTable W¡th
Stepper l\,4otor C0ntrol, Pt 6, Introducing Home lheatre

N0vember 1999: Sett¡nq Up An Email Server; Speed Alarm F0r Cars,
Pt.1; LÊD Chr¡stmas Tree; lntercom Stati0n Expandert F0ldback L0ud-
speaker System, Railpower lvlodel Train Controller, Pt 2

Decemberl999: Solar Panel Regulat0r; PC P0werh0use (gives +12V.
+9V, +6V & +5V rails); Fortune F¡nder l\¡etål L0catori Speed Alarm F0r
Cars, Pt.2; Bailpower Model Tra¡n ContrOiler, Pt.3; lndex To V01.12.

January 2000: Spring Reverberali0n M0dule; An AudiO-Video Test Gen-
eratO( Parallel P0rt lnterface Card; Teleph0ne off-Ho0k lndicâtOI

February 2000: Multi-Sector Spr¡nkler C0ntroller; A Dig¡tal Voltmeter
F0r Y0ur Car; Safety Switch Checkeri Sine/Square Wave 0sciilalor

March 2000: Resurrecting An old C0mputer;100W Ampl¡fier
lModule, Pt 1; Electronic Wind Vane With 16-LED D¡splay; Build A
Glowplug Dr¡veI

May 2000: Ultra-LD Stere0 Ampfi er, Pt.2; LED Dice (W¡lh PIC ftricro-
contrOlle0; 504 M0t0r Speed Controller For Models.

June 2000: Aut0matic Rain Gauge; Parallel Port VHF Fl\¡ Receiverì
Switchmode P0wer Supply (1 23V lo 40V) Pt 1 i CD Compressor

Ju ly 2000: ¡/0v¡ng Message Display; Compact Fluorescent Lamp Driver;
Mus¡cians' Lead Tester; Sw¡tchm0de Power Supply, Pt 2

Augusl 2000: Theremint Spinner (writes messages in "thin-aii')ì
Proximity Sw¡tch; Structured Cabling For Computer Networks

Seplember 2000: Swìmming Pool Alarm; 8-Channel PC Relay Board:
Fuel M ixture Display For Ca rs, Pt l : Protoboards - The Easy Way lnlo
Electronics, Pt I i Cybug The Solar Fly

0clober 2000: Guitar Jammer; Brealh Tester; Wand-lvlounted lnspec-
tion Camera: SubwOofer For Cars; Fuel lvlixture Display, Pt 2

November 2000: Santa & Rudolf Chrissie D¡splay; 2-Channe¡ Guitar
Preampn et Pt.1; Message Bank & lMissed Call Alert; Pr0toboards

lhe Easy Way lnto Electronics, Pt 3

December 2000: H0me Netrvorking ForShared lnternetAccesst White
LED Torch; 2-Channel Gu¡tar Preampfi er Pt.2 (D¡g¡tal Reverb); Driv¡ng
An LCD From The Parâlle¡ Port: lndex To V01.13.

January 2001: Hovr T0 Transfer LPs & Tapes To CD; The LP Doctor
-Clean Up Clicks & Pops, Pt.1; ArbitraryWavef0rm Generatori 2-Chan-
nel Gu¡tar Preampn er, Pt 3; PIC Programmer & TestBed

February 2001: An Easy Way T0 l\4ake PC B0årds; Lil Pulser Train
Controller; A lMlDl lnterface For PCs; Bu¡ld The Bass Blueri 2-lMetre
Groundplane Antenna; LP Doct0r - Clean Up Clicks & Pops, Pt 2

March 2001: Mak¡ng Photo Res¡st PC B0ards; B¡g-Digit 1 2/24 Hour
Clocki Parallel Port PIC Pr0grammer & Checkerboardj Protoboards -
The Easy Way ¡nto Electronics, Pt 5: A Simple Ml0l Expansion BOx

April 2001: A GPS Module FOr Y0ur PC; Dr Vide0 - An Easy-To-Build
V¡deo Stab¡l¡ser; Tremolo [Jnit F0r lvlus¡cianst ¡¿1inim¡tter FM St€re0
Transmitter; lntelligent Nicad Battery Charger

May 200 1 : 1 2V Mini Stereo Ampfi eri Two White-LED Torches To Build:
P0werPak - A [rulti-V0ltage Power Supply; Using Linux 1o Share An
lnternet C0nnection, Pt 1; Tweaking Wind0!vs With Tweakul

June 2001: [Jn¡versal Battery Charget Pt 1; Phonome - Call, Listen
ln & Switch Devices 0n & Offi Low-Cost Aulomatic Camera Switcher;
Using L¡nux T0 Share An lnternet Connection, Pt 2

July 2001: The HeartMate Heart Rate l\4onitor:00 Not Disturb Tele-

Compact fluorescent lamps can
cause failures in PIR units

CFL lamps can pose some unu-
sual problems. I recently replaced
two 40W incandescent globes with
two 5W compact fluorescent lamps
(CFL) in a circular shaped porch
light incorporating an infrared
sensor, ma¡keted by a well-known
,\ustralian manufacturer. The unit
had worked without problems for
three years but within a week of
replacing the incandescents with
CFLs, it failed.

After dismantling it, I found that
the onboard switching device, a
4A Triac, had gone short circuit. It
seems that the surge current taken
by the CFL to charge its capacitors
may exceed the rating of the low-
power Triac.

A similar scenario occurs in
computer switchmode power sup-
plies. Early versions required the
main power switch to be replaced

uses poor engineering practice that
reduces the efficiency of the system
over the conventional series-switched
full Mosfet bypass designs.

The voltage drops on the three di-
odes [D4, D5 & D7) reduce efficiency,
mainly at Ìow PV temperatures when
Vg6 is lowest. Some bralds of 4093 ICs
have a large crossover current when
used with input pulses of slow transi-
tion times (as in this circuit).

The shunt regulation method is
outdated, especially as described in
this project where I have serious con-
cerns for the temperature coefficient
of the design. Single stage reguÌation
with no voltage adjustment is also
poor design.

|oe Anderson,
Macclesfield, SA.

Wants a quality
gold detector project

In writing this letter, I am hoping
that the team at SnIcoN CHIp could
develop a quality and effective gold de-
tector. I say this because gold detectors
of any real quality that are sold today,
have a price tag of $6000 to g2o,0o0
and beyond; see the beautiful units
that Minlab and others make.

This pricing is way beyond the
budgets of most peopÌe. A separate re-

on a regular basis due to the heavy
surge currents that could flow at the
instant the switch is closed. That
problem no longer occurs since
manufactures redesigned their units
to ensure that initiaÌ surge currents
remain at safe vaÌues, This is usu-
aily done by including a series-con-
nected NTC resistor.

To repair my security light and
maintain reliability, I used one such
NTC resistor rescued ftom a faulty
computer power supply and fltted
it in series with the output of the
control unit and the lamp socket.

Since CFLs are intended to be the
lamp of the future, I believe that
manufacturers of equipment where
CFL lamps can be substituted have
an obligation to ensure that product
works reliably. If not, then it should
clearly state that the product is un-
suitable for CFLs.

Heinz P. Harle,
Hinchinbrook, NSW.

chargeable battery pack, interchange-
able coils of different diameters and
coil styles are "must have" features
in the design concept.

I hope you wiÌl consider this project,
as cheap gold detectors even up to
$1000 today are absolute rubbish,
mostly imported ald non-repairable
(or tuneable). Friends of mine have
bought old detectors f¡om the Ìikes of
eBay and other shops and are totally
disappointed with the quality and ef-
fectiveness of the units.

What we need is a SucoN Cmp
"classic", just like the 20W Class-A
Amplifier.

Laurie Lewellin,
via email,

Comment: these devices should not
rcallybe called gold detectors;they are
metal detectors and very few are even
effective at that task. StucoN Cutp has

featured a number of metal detectors
over the years but our experience is
that few designs can reliably detect
anything more than about 10cm below
the soil or sand sutface.

MPG versus l/km
Âs an "oldie" I still convert the

new-fangled l/km back to MPG to
understand the actual fuel usage of a
vehicle. To me, a mile is something I

Just fill in and ma¡l the handy order form in this issue;
or fax (02) 9939 2648; or call (02) 9939 3295 and quote your
cred¡t card number. Pr¡ce: $A9.50 each (¡cl. GST) in Australia or
$413 each overseas. Prices include postage and packing. Email:
silicon @ siliconchip.com.au

Atmel's AUR, from
JED in Australia

JED has designed a range of
single board computers and
modules as a way of using the
AVR without SMT board design

The AVR570 module (above) is a way of
using an Almegal28 CPU on a user base
board w¡thout having to lay out the intricate,
sudace-mounted surrounds ofthe CPU, and
then having to manufacture your board on
an SMT robot line. [nstead you simply layout
a square for four 0.1 " spaced socket strips
and plug in our pre{ested module. The
module has the crystal, resetter, AVR-ISP
programming header (and an optional JTAG
ICE pad), as well as programming signal
switching. For a little exlra, we load a DS1305
RTC, crystal and Li battery underneath,
which uses SPI and port G.
See JED's www site for a datasheet.

AVR573 Single Board Gomputer

This board uses the AVR570 module and
adds 20 An./Dig. inputs, 12 FET outputs, LCD/
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg.
etc. See www.jedmicro.com.au/avr.htm

$330 PC-PBOM Ptogrammer
This programmer plugs into a PC printer
port and reads, writes and edits any 28 or
32-pin PROM. Comes with plug-pack, cable
and software.

Also available is a multi-PROM UV eraser
with timer, and a3U32 PLCC converter.

JED Microprocessors Pty ttd
173 Boronia Rd, Botonia, Victotia,3155

Ph. 03 9762 3588, Fax 03 9762 5499

www.¡edmicru.com.au

Stuco¡rt Cutp siliconchip.com.au siliconchip.com.au APRIL 2OOB
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Dual mono 20W class-A
amplifier wanted

Could you do a follow up article
to the Class-A amplifier with details
to make it into a dual mono design? I
think that would interest a lot of read-
ers, as that is what I intend on doing.

The only problem I have is that the
specified transformer is $90, So that
makes $180 (one per channel). Could
you recommend any other toroidal
transformers that will do the job?

]effHeath,
Point Cook, Vic.

Comment: the extra power transformer
will not be your only added expense.
At the very least, you will need two
powü supplies, two chassis and two
loudspeaker protectors. Harbuch Elec-
ftonics (02 9476 5854) may be able to
supply suitable transformers.

Fair go for
tube lovers

,â.s a long-time reader of your maga-
zine from the first issue, I write again
for you to reconsider your position
on publishing a good tube amplifier
design based on the classic Mullard
principles.

From "never ever a valve amplifier
project stance" at SLICoN Crm we have
had everything but, as I recall a project

Proiect to erase
waternark logos

I have been reading the ABC TV
forum which has lots of negative
views on the use of watermarks in
general ald the new ABC watermark
logos in particular. Australian free-
to-air channels are using them now
and they are truly annoying to a
significant percentage of viewers.

Nobody is listening, it seems and
it's time to act. Watch less TV is one
solution. Another is to tape a piece
of grey paper to the screen! Yet an-
otler is to blot the watermark out
elechonically.

to convert computer power supplies to
use in valve projects, a1,2AX7 pream-
plifier, the Mudlark single-ended valve
amplifier, a Nixie clock and even a
3-valve radio.

Please go the whole way and give us
a valve amplifier project. You may be
pleasantly surprised how popular this
would be. Not alÌ of us want to build
Class-A amplifiers and many of us
would like to express our individual-
ity ald not purchase mass-produced
commercial items.

Don't forget: nothing tqo exotic, eg,
EL34s, 124X7, 1.24U7, 20-30W per
side, negative feedback and on the
roll-your-own principle,

Andrew Prest,
Sunshine, Vic.

Headphones give
too much isolation

The December 2008 issue has an
article about an IR transmitter for
headphones. AII is well there except
for the on-going problem ofheadphone
isolation.

When one uses headphones (and
they can sound great), they totally
isolate the user from external sounds.
This is what makes me reluctant to
use headphones. For example, if the
phone rings or there is a knock on the

door, you wouldn't know There is a
need to hear outside noises as well for
headphones to work practicaÌly and
not disturb others.

Chris Bebb,
North Ryde, NSW.

lim Rowe's comment: Mr Bebb is enti-
tled to his opinion but it is a matter of
opinion. Mine is that when I am watch-
ing a movie or a TV program, I don't
wish to enswer the phone or respond
to a knock on the door. There's a time
and a place for everything.

Mini solar battery charger
is not a good design

First, in contrast to my comments
below, my praise to SLICoN CuIp for
a great publication. However, I have
serious concerns regarding the "Mini
Solar Battery Charger" in the February
2008 issue, foom Oatley Electronics.

The "Why a 6V Solar Panel For a
12V Battery?" section does not explain
why at all. In fact it goes some way
to vaguely hint at why NOT to use a
6V panel to charge a L2Y battery. It
suggests that running a PV panel at
its peak output voltage [thus power)
point increases the power available to
charge the battery.

This is true but this circuit cannot
do that! In my opinion, the design

phone 'l]mer; 
Pic-Toc - A Simple Alarm Clock: Fast Universal Battery

Charqer, Pt.2; Backino Up Your Ema¡1.

August 2001: Dl Bo pfi er Module:
Headl¡ght Reminder Module; lJsing
Linux To Share An I

September2001: Mak¡ng lVPSs; Bu¡ldAn MP3Jukebox, Pl.1; PC-Con-
tr0iled lvlaìns Switch: Pers0nal Noise Source For Tinnilus; Directional
Microphone; Uslng Linux T0 Share An lnternet Connection, Pt.4

November2001: Ultra-LD l00WChannelStereoAmpfi er, Pt 1; Neon
Tube M0dulator For Cars; Audio/V¡deo Distr¡bution AmpF eri Bu¡ld A
Short l\4essage Rec0rder Player; Useful Ïps For Your PC

December 2001: lB Transceiver For PCs; 100WCh Stereo AmpA er,
Pt 2; Pardy Lights Colour Display: Plc Fun - Learn¡ng About l\4icros

January 2002: Touch And/Or Remote-C0nk0lled L¡ght Dimmer, Pt.1;
A Cheap 'n'Easy lVotorbike Alarm; 100W /Channel Stereo Ampfi er,
Pt.3: Build A Raucous Alarm: FAQS 0n The MP3 Jukebox.

February2002: 10-Channel lRRemoteContr0l Receiver:2.4GHzH¡gh-
Power Audìo-Video Llnk; louch And/0r Remote-Controlled LiOht Dim-
mer, Pl 2t B00ting A PC Without A Keyb0ard; 4-Way Event Timer

March 2002: [4ighty M¡doel Audio Ampf er l\4odule; 6-Channel
lB Remote Volume Conkol, Pt.1; RIAA Pre-Ampfi er For l\4agnet¡c
Carlridges; 1 2/24V lntelligent Solar Power Battery Charger

ADr¡l channel Lloht Dimmer: Pt.1; Water Level
lrid¡c nch Power Supply; Versatile ¡iultÈ¡rode.f¡me 

Volume Control. P1.2,

May2002:32-LED Kn¡ghtrider;The Battery Guardian (Culs PowerWhen
the Batlerv Voltaoe Drops): Stereo Headphone Ampn er; Automatic
S¡ngle-Channel Light D¡mmer; Pt.2: Stepper Motor Controller.

Augusl2002: Digital re
Logic Probei Digital un
Test lnstrumenls: D er

Seplember 2002: 12V Fluorescent Lamp lnvertert 8-Channel Infrared
RemOte C0ntrol; 50-Watl DC Electronic Load; Spyware - An Update.

0ct0ber2002: Speed ConlrollerFor Universal l\4Otorst PC Parallel Porl
Wizard; Cable Tracer; AVR ¡SP Serial Programmer; 3D TV.

November 2002: SuperCharger For NiCd/Ni[¡H Batleries, Pt.1; Win-
dows-Based EPR0¡, Programmer, Pt.1: 4-Digit Crystal-C0ntrolled
TiminO Module

December 2002: Receiv¡ng W From Salellites: Pt.l: The lricrom¡tter
Slereo tM TransmitterI Windows-Based EPR0II Programmer, Pt.2t Su-
perCharger For NiCd/NilvlH Batteries; Pt 2: S¡mple VHF Fl\4/AlV Radio

January 2003: Receiv¡ng W From Satellites, Pl 2; SC480 50W
RMS Ampn er N¡odule, Pt 1; Gear lndicator For Cars; Active 3-Way
Crossover For Speakers.

tebruary2003: P0rtaPal PASystem, Pl.1;SC48050WR¡rSAmpfi er
Module, Pt.2; Windows-Based EPR0M Programmer, Pt.3: Fun With
The PICÊIXE, Pt 1

March 2003: LED Lighting F0r Your Car: PeltieFEtfect ïnnie Cooler;
PortaPal PA System, Pt.2; 1 2V SLA Battery Float Charger; Little Dynâ-
mile Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door lllinder).

April2003:Video-Audio B0osle ;Telephone
D¡aller For Burglar Alarms; Thr CAXE, Pt.3
(Heartbeat Simulator): Electr¡c as,

May 2003: Widgyb0x Guitar Distort¡on Effects Unitt 10¡IHz Direct
Digital Synthesis Generator; Big Blaster Subwoofer; Pr¡nter Port
Simulator; PICAXE, Pt 4 (lVotor Controller)

June 2003 lntercom:
PICAXE-o8 & Garden
Liqhl¡ng; Di rForoars;
Long-Rang

July 2003: Smart Card Reader & Programmer; PowetrlJp Aut0 Mains
Sw¡tch; A 'Smart" Slave Flash Trigger: Pr0grammable Cont¡nuity Tester;
PICAXEPt.6 DataCommunications;l.JpdatingThePiCProgrammer
& checkerboard; RFID Tags - How They Work

Augusl 2003: PC lnfrared Rem0te Receiver (Play DVDS & lvlP3s 0n
Your PC V¡a Remole Control); Digital lnstrument Display FOr Cars,
Pt.1; Home-Brew Wealherproof 2.4GHz WiFi Antennas; PICAXE Pt.7.

September 2003: Rob0t Wars: KryptOn Bike Light; PIC Programmer;
Current Clamp lvleterAdapter For DMMs; PlCll{E Pt 8-A Data Logger;
Dig'jtal lnstrument Display F0r Cars, Pt 2

odober 2003: PC Board Design, Pl 1; JV80 Loudspeaker System; A
Dirt Cheap, H¡gh-Currenl Power Supply; Low-Cost 501\4Hz Frequency
l\¡eter; Long-Range 16-Channel Remote Control System

November 2003: PC Board Design, Pt 2t 1 2lL\7 Valve Audio Pream-
pfi er;Our Best Ever LED Torch; Smart Badi0 Modem For lMicrocon-
trOllers; PICAXE Pl.9; Programmable PIC-Powered Timer

December 2003: PC Board Design, Pt 3; VHF Beceiver For Weather
satellites; Linear Supply For Luxeon 1 w Slar LEDs; 5V Meter calibrati0n
Slandard; PIC-Based Car Battery Monitori PICAXE Pt.l0.

January 2004: Slud¡o 350W Power Ampn er l¡odule, Pt.1: High-
ffi ciency PowerSupply For'1W Star LEDS: Antenna & RF Preamp For
Weather Satellilesi Lapel MicrophoneAdaptorForPASystems; PICAXE-
l8X 4-Channel Datalog0er, Pl.1;2.4GHZ Audio/Video Link.

February 2004: PC Boârd Des¡gn, Pl.1; Supply Rail Mon¡tor For PCs:
Studio 350W P0wer Ampfi er Module, Pl.2; Shorted Turns fester For
L¡ne 0utput Transformerst PICAXE-1 8X 4-Channel Datalogger, P1.2.

March 2004: PC Board Design, Pt.2; BuildThe ouickBrake Forlncreased
Driv¡ng Safety; 3V-9V (or more) 0C-DC Converter: ESR Meter N4k.2,

Pt.1; PICAXE-1 8X 4-Channel Dalalogger, P1.3.

April 2004: PC Board Desion, Pt.3; LoudspeakerLevel l\4eterForH0me
Theatre Systems; D0g Silencer; M¡xture D¡splay For Cars; ESR Meter
Mk.2, Pl.2; PC/PICAXË lnterface For IJHF Remote Conlrol.

May 2004: Ampfi er Tesl¡ng Wilhout Hioh-Tech Gear: Component V¡deo
T0 RGB Converler; StarpowerSwilching Supply F0r Luxeon Star LEDs;
Wireless Parallel Port; Poor lvlan's Metal Locator

June 2004: Dr Video ¡¡k 2 Video Stabiliser: Build An RFID Security
M0dule; Fridge-DoorAlarm, Courtesy Light Delay F0r Cars; Automat¡ng
PC P0weFl.Jp; Upgraded Sottware For The EPR0M Programmer.

July 2004: Silencìnq A No¡sy PC; Versat¡le Battery Pr0tector: Appl¡ance
Energv lMeter, Pt.1 | A Poor Man's 0 Meler; Regulaled High-Voltaoe Sup-
ply For Vâlve Ampfi ers; Remote Control For A ¡rodel Tråin Layout.

Au ats:WhyBother?;VAF'S NewDC-XGeneral¡on
lV Enhancer & Y/C Separator; Bâlanced Micro-
ph e Eneroy Meter, Pl.2;3-State Logic Probe.

Seplember 2004: Voice Over I P (Vol P) For Beg¡nners; WiFry - C0ok¡ng
[.lp 2.4GHzAntennas: Bed Wett¡ng Alert; Bu¡ld a Programmable Robotl
Anolher cFL lnverteI

0ctober 2004: The Humble "Trannie" Turns 50: S¡ilS Contr0l¡er. Pt'l;
BGB To Component Video cOnverter: USB Power lniectoÍ Rem0te
C0ntroller For Garage Doors & Gates

Novenber 2004:42V Car Electrical Power
Sw¡lch ( Errata Dec. 2004): Charqer F s, Pt. I I

Drivewây Senlry; SMS Cbntrollér, P ntrol.

December 2004: Buìld A Windmill Generat0r, Pt'1; 20W Ampn er
M0dule; Charger For Deep-Cycle f2V Batteries, Pt.2; SolaFPowered
W¡reless Wea[her Station; Bid¡reclional lvlotor Speed Conlroller.

Januarv2005:Windm¡llGeneralot Pl.2;BuildAVSD0Orbell; lRRemole
C0ntroiCheckert 4-M¡nule Shower Imer; The Prawnl¡te; Sinom Says
Game; VAF DC-7 Generation 4 K¡t Speakers

February 2005: W¡ndm¡ll Generator, Pl.3: USB-C0ntrolled Electro-
cardiograph; TwinTen Stereo Ampfi er; lnductance & 0-Factor lvleter,
Pl.1; A Yaoi Antenna For UHF CB; 52 Batlery Charger

Marc tswim-
ming hielded
Loop xe Data
0ver

April 2005: lnslåll Your own ln-Car Vide0 (Revers¡ng ¡ronitor); Build
A llllDl Theremin, Pt.1 ; Bass Extender For l-fi Systems; Sp0rts Sc0re-
board, Pt 2; Sl\4S Controller Add-0ns; A $5 Variable Power Supply

May 2005: Gettino lntoW¡-Ii, Pl.1; Bu¡ld 445-SecOnd Voice Recorder;
W¡rèless Microphone/Aud¡o L¡nk, MlDl Theremin, Pt.2; Sports Score-
board, Pt.3: Aulomatic Stopwatch TimeL

Jü ne 2005: W¡-Fi, Pt 2; The l\4esmeriser LED Clock; Coolmaster Fr¡dg¿j/
Freezer Temperature Controller: Alternative Power Regular; PICAXE
COl0ur Rec0gn¡tion System; AVR200 Single Board Compuler, P1.1.

July 2005: Wi-Fi, Pl.3; Remote-Controlled Aut0malic Lamp D¡mmeri
Leah-Ac¡d Battery Zapper; Serial Stepper Motor controller; Salvaginq
& LJsing Thermostals; Unwired M0dems & External Antennas

August2005: l\4udlarkA20SValve StereoAmpfi er, Pt.1; Programmable
Flexitimer; Carbon Monox¡deAlert: Serial LcD Driver; Enhanced Sporls
Scoreboard; Salvag¡ng Washing lvlachinq Pressure Sw¡tches

September 2005: Build Your Own Seismoqraph; Bilge Sn¡fer For Boals;
VolP Anâloo Phone Adaplor; Mudlark 4205 Valve Stereo Ampfi er,
Pl 2t PICAXE in Schools, Pt 4.

0clober2005: A LookAtGo0gle Earth; Dead Simple USB Breakout Box;
Studi0 Series Stereo PreampR er, Pl.1; Video Reading Aid F0rV¡sion
lmpaired Pe0ple; Simple Alcoh0l Level Meler; Ceiling Fan Timer

November 2005: Good Quality Car Sound 0n The Cheap; Pt 'l; MicrObric
- CAXE I n Schools, Pl.s; Stud¡o Series Stereo
H AMlDlDrumKit,Pt.l;Seriall/0C0ntroller
& 102 Tower Loudspeaker System.

December2005:G00d0ualityCarSound0nTheCheap; Pt.2;Building
The Ult¡mate Jukebox, Pt.1; Universal High-Energy lgn¡t¡0n System,
Pl 1: Bemote LED Annunciâtor For Queue Control: Build A MlDl Drum
Kit, Pt 2ì 433MHz Wireless Data Communication

January2006: PocketTENS Un¡tFor Pa¡n Relief; "Little J¡m" AM Fad¡0
Transmitteri Universal High-Energy lgnit¡on System, Pt,2; Building The
Ultimale Jukebox, Pt.2i MIDI Drum Kit, Pt.3; Picaxe-Based 4331\4Hz
Wireless Thermometerì A Human-Powered LED Torch

February 2006: Electrjc-Powered M0del Aircraft, Pt.1: PC-Controlled
Bur0larAlarm System, Pt.1: BuildACharger ForiPods & MP3 Players;
P¡caxe-Powered Thermostat & Temperature Display; Bu¡ld A [¡lDl Drum
Kit, Pt 4; Building The ultimate Jukebox, Pt 3

March 2006:The Eleclroniccamera, Pt 1 : Pc-Controlled BurglarAlarm
System, PÌ.2; Low-Cost lnterc00ler Water Spray Conlroller: AVR ISP
S0cketBoard; Build A Low-Cost Large Display Anemomeler.

A0ril 2006: The Electron¡c Camera. Pt.2; Studio Ser¡es Remote Control
Module (For A Stereo Preampfi er):4-Channel Aud¡o/i/ideo Selectorl
lJniversal H¡gh-Energy LED Lighling System, Pt.1; Picaxe Goes Wire-
less, Pt 1 (Using the 2 4GHz XBee Modules)

May 2006: Lead-Ac¡d Battery Zapper & Condition Checker, Universal
High-Energy LED L¡ghling Syslem, Pl.2; Passive Direct lniection (Dl)
Box F0rMusicians; Remote Ma¡ns Relay Box; Veh¡cleV0ltage Monitor;
Picile GOes Wireless, Pt 2; Boosl Your XBee's Bange us¡ng S¡mple

Antennas; lmproving The S0und 0f salvaged Loudspeaker systems

June 2006:Television-lhe Elusive Goal, Pt 1; Eleclric-Powered lllodel
Aircraft, Pt.2i Pocket A/i/ Test Pattern Generator; Tw0-Way SPDIF-to-
Toslink Dioital Audio Conveler: Build A 2.4GHz Wireless A / Link; A
H¡qh-Curõnt Battery Charger F0r Almost Nolh¡ng.

Julv 2006: Telev¡sion - The tlusive G0al, Pl.2; l\4ini Theremin Mk.2,
Pt.i: Proqrammable Anal0q 0n-0lf COnlroller; Slud¡o Series Stereo
Preampfi er; Stop Those Zaps From D0uble-lnsulat€d Equipment.

August 2 y¡sion.- The Elusive Goal,
Pt.3: Nov Bu¡ldA¡lagneticcartridge
Preampfi l\4ulti-Throltle Conlrol For
PC Flight PT.z.

SeDtember 2006: Th0mas Alva [dis0n - Genius, Pt.1 l Transferring
Yoirr LPs To CDs & MP3s: Turn an Old Xbox lnto A $200 Mullimedia
Plaveri Picaxe Net Seruer, Pt.1; Build The Galact¡c Voice; Aquarium
Terñperature Alarm: S-Video To Compos¡te V¡deo Converter.

0clober 2006: Thomas Alva Ed¡son - Genius, Pt 2; LED lachometer
With Dual D¡splays, Pt.1; UHF Prescaler F0r Frequency Counters; ln-
frared RemotsCoìtr0l Extender: Picaxe Net Seruet Pt.2; Easy-To-Bulld
'12V Digital T¡mer lvlodule; Bu¡ld A Super B¡cycle Light Alternator.

4100 Digital SLR Camera (Review);

i Bu¡ld Your Own C0mpact Bass Beflex
Christmas Slar: DC Relay Sw¡tcht LED
s, Pt.2: Picaxe Net Server, Pt.3.

Dec Dr¡ll Back To Life; Cord-
less Radar Speed Gun, Pt.2;
Hea eedo Corrector; 12l24V
Aux er. Pt.3.

January 2007: Vers h; lntelligent Car AitrCon-
dit¡On¡n.q Conlroller; age Doors: lnÌelligenl f2V
Charger For SLA &

February2007: RemoteVOlumeControl & PreampR erModule, Pl.1;
Simple Variable B00st Control for Turb0 Cars; Fuel Cul Defeater For

The Boost Conlrol; Low-Cost 50¡rHi Frequency lvleter. Mk.2; Bike

C0mputer To D¡g¡tal Ammeler Conversion

March 2007: Proorammable lonilion System For Cars, Pt 1; Remote
Volume C0ntrOl & Preampfi er ¡¡odule, Pt.2: GPS-Based Frequency
Reference, Pt.1; Simple Ammeter & Voltmeter

Alril 2007 an 0 ps: High-Power
Beversible Cont 's Ladder; GPS-

Based Freq PLz tion System For

Cars, Pt.2; ared n.

May2
ulated
mable
Mod

June 2007: 20W Class-A Ampfi eclor For

TheProorammable lqn¡t¡on:Vers Contr0ls;
Funw¡tñ theNewPAAXEl4-[¡i F0rcârs;
S¡mple Panel Meters Revisited

Julv2007: HowToCutYourGreenhouseEmìss¡ons, Pt.1;6-DigitNixie
cloók. Pl.1; Tank Water Level lndicatorì A PID Temperature Coñtroller;
20W Class-A Stere0 Ampfi er; Pt.3: Making Panels For Projects.

Auqust 2007: How T0 Cut Your Greenh0use Em¡ssions, Pt.2; 20W
cla¡s-A Slereo AmpR ert PÌ.4ì Adâptive Turbo Imer, Subwoofer
C0ntroller; 6-D¡git Nixie Clock, Pt.2.

SeDlember 2007: The Art 0l Long-Distance WiF¡; Fasl Charger For
NiMH & N¡cad Batteriest Simple Data-Logging Wealher Slalion, Pl.1 i

20W Class-A Ster€o Ampfi er; Pt 5

0cl0ber 2007: DVD Players - How Good Are They FOr HiFi Audio?;
Electronic N0uqhls & Crosses Game; PlCProbe Logìc PrObe; Roll¡ng
Code Securìty System, Pl.1; Simple Data-Logg¡ng Weather Stat¡on,
Pt 2; AlVl Loop Antenna & Ampfi eL

November 2007: Your own Home Recording Studio; PIC-Based
Water Tank Level l\4eter, Pt.l: Playback Adapt0r For CD-R0M Drives,
Pr.1; Rolling code security system, Pl.2; Build A uv Light Box For

Mak¡nq PC Boards

December 2007: Si0nature Series K¡t Loudspeaker System; lnfrared
Audio Headphone L¡nk lorTV; An Enhanced 45-Sec0nd V0ice Bec0rder
Module: PIC-Based WatetrTank Level Meter; Pt.2: Playback Adaptor
For CD-RO¡/I Drives; Pt 2

Ja nuary 2008: Revie pact Disk Player; PIC-

Controlled Swimm¡n VLighting C0ntroller;
Build The "Aussie-3" 0t 455kHz lllOdulated
0scillatori WaterTank Level [¡eter, Pt 3 -The Base Stati0ni Improving
The Waler Tank Level Meter Pressure Sensor.

tebruarv 2008: UHF Remote-Controlled Mains Switch; UHF Rem0te
Mains Sw¡tch Transmitter; A PIB-Triggered Ma¡ns Switch; Shift lndicat0r
& Rev L¡miter For cars; Mini Solar Battery Charger

us - A 0uick Primer;
r, Pt.1: A D¡g¡tal VFo
lnterface ForDebug-
ocks.

PLEASE NoTE: issues not l¡sted have sold out All listed issues are in

How about a device that takes in
the signal (SCART, CVBS, etc) and
inserts a rectangle in the picture,
then outputs the modified video
signal to the TV? Two front-panel
pots could set the position and its
hue and luminance could be an av-
erage of the picture composition in
the a¡ea near the watermark.

This could be your most popular
project! It would be pretty easy too,
with an LMLB81 sync separator,
some line counters, a monostable
or two, a video mixer, etc,

P. K., via email.
C o mment : watermark I o go s are very

annoying but there is no easy way
to rcmove them ønd your suggested
cure mightbe more obviousthanthe
logo. Some stations smezr over the
logos of overseas networks and then
place their own over them (eg, SBS
on their news bulletins).

It will also be problematíc to do it
with component video signals and
probably impossible with HDMI sig-
nals ftom HD set-top boxes.We will
have a Look at the idea though.

We thinkthat your idea of watch-
ing less TV may be the best plan and
the one that networks would be the
most sensitive to.

Sntco¡rt Cutp siliconchip.com.au siliconchip.com.au April2008 93
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CIASSI FI EO AOVERnIil NE RAÍES
Advertising rates for these pages: Classified ads: $29.50 (incl. GST) for up to 20
words plus 85 cents for each additionalword. Display ads:$54.50 (incl. GST) per
column centimetre (max. 1Ocm). Closing date: 5 weeks prior to month of sale.

To book your classified ad, email the text to silicon@siliconchip.com.au and
include your credit card details, or fax (02) 9939 2648, or post to Silicon Chip
Classifieds, PO Box 139, Collaroy, NSW, Australia2097.

Enclosed is my cheque/money order for $ or please debit my

E Visa Card E Master Card

Card expiry date__/_

Streel

Suburb/town Postcode

Phone: Fax:

Card No.

Signature

Name

L..IIIIIIIIIIIIIIIIII ..J

S4 SLICON CHTP

Cat. No. Description

2405-7 Expresscard to Serial

2402-7 Express0ard to Gigabit LAN

2401-7 Express0ard t0 eSATA - 2 Port

2403-7 Express0ard to Firewire (13944)

2404-7 Express0ard to Firewire & USB Combo

2457-7 PCìe to Expresscard Adapter

2408-7 IJSB to Express0ard Adapter

2407-7 Expresscard into PCMCIA Slot Adapter

Price

$139

$1 19

$1 19

$1 29

$1 39

$1 09

$1 2s

$7s

Cat. No. Description

9287-7 Cordless Pen Mouse

9521-7 Cordless Pen Mouse with Laser Pointer

9526-7 Bemote G0ntrol - Voice Activated & Programmable!

1008265-7 Wireless VGA Adapter (802.1.1 g based)

17115-7 LGA775 M0ther¡oard with ISA Slots Cat
1 51 56-7 USB to VGA Adapter

Temperature Logging
18211-7 Standalone Temperature Logger - Software & Reader

18210-7 Temp LoggerTag only - 8000 Readings

18212-7 Temp & Humidity LoggerTag only - 4000 Beadings

17085-7 I

6988-7 SATA 2.5' HD to eSATA & USB Combo Enclosure

6913-7 SATA 3.5' HD to eSATA & USB C,ombo Enclosure

1 008319-7 SATA t0 eSATA Backplane - 2 Port

1008241-7 eSATA Cable 1 m

Dlgital M¡croscopes ¿
3626-7 USB Microscope Basic

3685-7 USB Microscope with Microtouch

3ô86-7 USB Microscope with Microtouch Trigger

3687-7 USB Microscope PLUS wiû Measurement

3688-7 USB Micr0scope with M¡crotouch & Measure

PCI Expr€ss
2450-7 Gigabit LAN

2452-7 Firewire B & USB C,ombo

2453-7 SATA ll -2 Port

2456-7 2/t56 Serial & Parallel Combo

What's New?

'r'*'*'rrrt ;* l':

2920-7 USB to S rt $59
2929-t USB to S rt $459
2853-7 USB to R $249
2907 -7 I.JSB to R $560
23025-7 USB 10 5 $45

1 1 333-7 5 Port 1 0/1 00

11334-7 I Port 10/100
11323-7 16Port10/100 Cat11334
11324-7 24 Port 10/100
11435-7 5 Port Gigabit

11436-7 8 Port Gigabit

11535-7 l6 Porl
cutrraz+Q

Cat. No. Descr¡ption ätlf cat 2s000 Price

-7 Ootical Extender to 25m - 
=- i' Cat 23007

23000-7 3 Port Sw $39
23001 -7 3 Pon Sw $39
23002-7 4 Input,z Tosl¡nk' 006 

$118
23006-7 Toslink to r $52
23005-7 S/PDIF to r $52

20 years experrence!

HI.FI SPEAKER REPAIRS
YOUN EXPEßI SPEAKEN NEPAIß SPECIALISIS

Specialising in UK, US and Danish brands

Speakerbits areyourvintage, rare and collectabie speaker

repair experts. Foam sunounds,voice coils, complete

recone kits and more 0riginal 0EM partsforScan-Speak,

Dynaudio,Tannoy, JBI ElectroVoice and othersl

tel: 03 9647 7000 www.speakerbits.com

FOR SA.LE

MicroByte Electronics: PIC Micros

- Development Board - Development
tools & Components. Phone: (03) 9378
4288. info@ microbyte.com.au ; www.
microbyte.com.au

PCBs MADE, ONE OR MANY. Any
format, hobbyists welcome. Sesame
Electronics Phone (02) 9593 1025.
sesame@sesame.com.au
vvww.sesame.com.au

LEDs! | NOW HAVE good stocks of
Nichia superbright oval LEDs, as well
as Smm Agilent (HP) LEDs. These
are fantastic, bright brand-name qual-
ity LEDs at Chinese LED prices! Also
Osram sufface mount range and other
NOS standard and superbright brand
name LEDs from just a few cents each.
Also Cree X-Lamps, 5 and 10 watt power

Descr¡pt¡on

USB EPR0M Programmer

Car PC 1 2v - 1 Ghz 51 2Mb 80Gb WinXP

USB 2,0 Analog TV Tuner & Video Capture

Cat. No

3655-7
.1.168-7

3527-7
3102-7
2726-7
2737-7
6741 -7

2874-7
2959-7
1248-7
1171-7
1173-7
151 41 -7

6885-7

Price

$499
$1 659

$119
$1 49

$269
$269
$ee
$569
$599
$699
$470
$579
$1 99

$299

=É

=o
Éo-

Cat. No. Description

PoS Bundles
951 4-7

9510-7

9493BLK-7

1 0081 49-7
1 0081 78-7

8264-7
5839BLK-7

95l2BLK-7
5551 -7

5751-7
9338-7

Basic Point 0f Sale Bundle

Premium Point 0f Sale Bundle Cat 8264 __.
Barcode Scanners
USB Barcode Scanner - CCD

USB Barcode Scanner - Laser

Bluetooth Cordless Barcode Scanner -
Assorted Hardware
Magnetic Card BeaderTrack 1,2&3 -PSlz $139
Thermal Receipt Printer - Parallel $569
Cash Drawer - RJl 2 (Connects t0 receipt printer) $l 79

Mini Label Printer - 54mm Wide $239
ZebraLP2S4+Labd Printer- 104mm Wide ^ S659

Cheque Reader - PS/2 l:..:., 'V i $718

----: Cat 1008.178 -,Ì\ Cat 5751 6741 aT2874

,
CaT 1248 Cat 1 51 41

www. s i I i co n c h i p. com. au pr¡ces subject to ange nolice. currenl

USB to PCMCIA for Wireless Broadband Cards 32-bit
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PuilisneF's lettcr
Your future electric car may
use ultracapacitors

As it says in one of the letters in Mailbag this
month, electric cars are coming. Or at the very least,
they are coming closer. A recent issue of The Wall
Street lourno.l reported that General Motors and
Toyota are now punting on electric cars rather than
hydrogen power. Good thing too. We have always
thought that fuel cells and hydrogen were a distrac-
tion lrom the main game because fuel cells are very
expensive and the distribution and storage of hydrogen was always going
to be a major probÌem,

Part of the change of heart has come about due to recent advances in
Lithium-ion batteries whereby future electric cars might have a range of up
to 500km before they need to recharge. With a potential range of 500km, car
makers will no longer be able to argue that people won't buy electric cars
because they cannot go far enough on a single charge.

At the same time, Nissan has just announced that it will release an electric
car in 2010. Will it be along the same lines as the Nissan Mixim concept car?
Probably not but vou can be sure that it wiÌl use some of the same technol-
ogy, with Lithium-ion batteries and a similar power-train. Mitsubishi has
also indicated that it will sell an electric sports car.

GM will also release its Chevrolet Volt electric car but since it has a small
on-board petrol generator to top up the battery for long drives, we don't
think it is a full-on electric car - it's a "pretend" one. It is really just a further
refinement of hybrid electric vehicles like the Toyota Prius or Honda Civic.
Why don't they revisit the EVA-1 with Lithium-ion batteries?

However, the latest really interesting development is highlighted with
the article on ultracapacitors in this issue (page 12).In themselves, uÌtra-
capacitors are mind-bogglingbecause of the sheervalues of capacitance now
being achieved. Years ago, the standard unit of capacitance, the Farad, was
always regarded as an academic curiosity, something that would never be a
practical device, Yet we are now talking about capacitances of t000 Farads
and huge energy storage.

For anyone who has pÌayed with a typical supercapacitor over the last few
years, this is an amazing shift. For example, if you have tested how much
energy can be stored in a 1 Farad 5.5V supercapacitor (15 loules), you will
know that it is fine for lighting LEDs and powering Ìow-current circuits but
comparecl to a couple of NiMH AA ceÌls, it is like the proverbial 110 pound
weakling on the beach! (Oh, and before the metric thought police come to
take me away in shackles, is there a better comparison?)

So it is even more amazing just how much energy can now be stored in
banks of uÌtracapacitors. We are now talking about the same amount of en-
ergy as would be required for a practical electric car - 30 kilowatt-hours or
more. This couÌd be used on its own or combined with a large rechargeable
battery bank. UÌtracapacitors aÌe even being tried out in electric buses. And
it turns out that our very own CSIRO has been researching this area for quite
a few years, as reported in our story in this issue.

So the developments are coming thick and fast. In fact, next month we
will be reviewing the first reaÌly practical electric vehicle for consumer use.
It is already avaiÌable in Australia and they are seÌling fast.

Leo Simpson

WANTED
Electron ics/Software

Engineer
The successful candidate will be
able to take a concept and turn it
into a working electronic product
Skills required include:

' analogue and digital circuit design
with AVR or ARMT microcontrollers

' PCB design experience with Pro-
tel 99SE or Altium Designer 6

' strong skills with C and ASM for
the AtmelAVR orARMT (SAM7X)

Full details at
www. g ra ntron ics. com.au/jobs. htm I

GRANTRONICS PTY LTD
www.grantronics.com.au

More frequent updates - euery 2.5 seconds!
More alam settings - over 70 parameterc!

More highs, lows and graphs - over 80 in all!

With the Vantage Pro2 Weather Stalion
you get incredibly detailed information on:

Wind - direction and strength
Rainfall - current, recent patterns etc.

Temperature - current, wind chill, etc

Baromelric pressure - current and trends
Humidity & dewpoint - current and 24 hrs

And your own local forecast, You'll be

m0re accurate than the weather bureau !

Available in wired or wireless models
(wireless transmission up to 300m!)

ECOI¡I¡Ä.TCH
llnit 5, ll Southforl 0ue l(¡lsyth, Uic 3l3t

Iel: l03l srfl t[f0 fax [03] 9t8l t050
www.dau¡s¡nstruments.com.au

VIDEO.AUDIO.PG
distribution amps - splitters

digital standards converters - tbc's
switchers - cables - adaptors
genlockers - scan converters
bulk vga cable - wallplates

DVS5C & DVS5S
H¡gh Performance
Video / S-Video
and Audio Spl¡tters

óÐöêèê.¡eûcù
aaqQsQcaoQoo

@TJEST

:=::=i;'ir lAESIflm.
Ouesl Electonrcs Pty Lrm ted abn 83 003 501 282 t'a Ouesl¡o¡1x

Pfoducls, Specials & Pr¡celisl al w$rw.queslron¡x.c0m.au

1Ð< (o2l 4341 2795 phone (02) 4343 1970
em a i I : questav @ quest rcn ¡x. c o m. a u

wum,. dontf 0nics. com has 300 selected
hardware and software products avail-
able from over 40 world wide manufactur-
ers, and authors.

Olimex Development Boards & Tools:
ARM, AVB, MAXQ, MSP43O ANd PIC.

Atmel Programmers And Compilers:
STK500, Codevision C, Bascom AVR,

FED AVIDICY Pro, MikroElektronika Basic

and Pascal, Flash File support, and boot
loaders.

PlCmicro Programmers And Compilers:
microEngineering Labs USB programmers,

adapters, and Basic Compilers, DIY (Kit-

srus) USB programmers, MikroElektronika
Basic, Pascal, DSpic Pascal Compilers,
CCS C, FED C, Hi-Tech C, MikroElektronika
C, disassembler and hex tools.

CAN: Lawicell CANUSB, CAN232

FTDI: USB Family of lC 's. FT232RL,
FT2452RL, also BL and others.

4DSystems LCD/Graphics: Add VGA
monitor, or OLED LCD to your micro. Simple

Serial l/F.

Heaps And Heaps Of USB Products:
TTL, RS-232, RS-485, modules, cables,

analyzers, CRO's,

Popular Easysync USB To RS-232
Cable: Works when the others fail. Only
one recommended by CBUS. Money back
guarantee.

www.dontron¡cs-shop. com

I)on

$J
You get results

,.¡-r-n'o, s 

- 
fastet Wilh lhe

urof ld' rollers!
o 12AO:'

protected inputs
o LCD,5 buttons,
o No soldering reqir
o Easy to program, Þ

excellent tutorials
o Powerful, versatile ttt"tttoili*

Developcr's Kit S193 incìudes prograrrrrning cable & solnvare

Made in Australia - enthusiastic users rvorld-wide
-sc.com

Printed Gircuit Board Manufacture
48-Hour service + High quality * Low prices

1 ofstoanyquantity
Artwork design if required

\ CaIl for obli gati on lree q uote... a

IANT PCBS. POBox 448. Avalon
1í8q tr

LEDs, LED drivers, kits and all sorts of
other stuff. www.ledsales,com,au

RCS RADIO/DESIGN is at 41 Arlewis
St, Chester Hll 2162, NSW Australia
and has all the published PC boards
from SC, EA, ETl, HE, AEM & others. Ph
(02) 9738 0330.
sales @ rcsradio.com.au
www,rcsradio.com.au

SWmWW
* Each binder holds up to 12 issues

* StLtcoN CHIP logo on spine & cover

Price: $413.95 plus $45.50 p&p each. Avail-
able in Australia only. Buy five and get them
postage free.

Ghuft&@fiffiW
Do you have a good circuit idea? lf so, skelch it out, wille a briel descrÍption of ils op-

eration & send it to us. Provided your idea is workable & original, we'll publish ¡t in Circuit
Notebook & you'll make some money. We pay up to $100 for a good circuit idea or you

could win some tesl gear. Silicon Chip Publicalions, P0 Box 139, Collaroy, NSW 2097.

Stucot¡t Cutp siliconchip.com.au www. si I i conch i p. com. au APRIL 2OOB 95



Do You Eat, Breathe and Sleep
for full-time and part-time posit¡ons all over Australia & New Zealand

Jaycar Eleclronics is a rapidly growing, Auslralian
owned, internat¡onal retailer with more than 39 sfores in
Austral¡a and New Zealand. 0rr aggressive expansion
programme has resulted in the need for dedicated
¡ndiv¡duals to io¡n our team to assist us ¡n achieving our
goa ls.

We pride ourselves on the lechnical knowledge of our
staff. Do you think that the follow¡ng statements describe
you? Please put a tick in the boxes that do:

. Knowledge of electron¡cs. palicularly at component level
¡ Assemble pr0¡ects 0r kits yourself f0r car, computer, audi0, etc.
X Have empathy w¡th others wh0 have the same interest as you
tr May have worked in some reta¡l already (not obligarory)
! Have energy, enthus¡asm and a personal¡ty (hat enjovs

helping people
! Apprec¡ales an opportun¡ty f0r luture advancenent
! Have an €ve for de(a¡l

Why not do something you love and get paid for it? Please
write or email us w¡th your deta¡ls, along with your C.V
and any qual¡fications you may have. We pay a
compet¡t¡ve salary, sales commissions and have great
benefits like a liberal staff purchase policy.

Send to:
Reta¡l 0perat¡ons Manager - Jaycar Elecùonics Pty ltd
P0. Box 6424 Silverwater NSW 1811

Email: iobs@iaycarcom.au

Jaycar Electron¡cs is an equal opportunity employer and
aclively promotes staff fr0m w¡lh¡n the organ¡sat¡on.
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BtMl -151 .300-10

VHF FM Transceiver

s Power: 100mW
I Data rate 1okbps

Also: 151.275 & 151.6MH2

Applications:
Rural

Utilities

lndustrial

Commercial

Government

Meter Reading

BiM2A-433-64
UHF FM Transceiver

33mmx23mmx4mm

RADIOMETRIX: Low Power, Licence Exempt Radio Modules
RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250,

Ph : 03-633 1-6789. Email : sales@fmodules,com.au, Web: tfmodules.com.au

KIT ASSEMBLY

KEITH RIPPON KIT ASSEMBLY &
REPAIR:
* Australia & New Zealand
. Small production runs.
Phone Keith 0409 662794.
keith.rippon @ gmail.com

WANTED

CUSTOMERS: Truscotts Electronic
World - large range of semiconductors

t)oil'Nt oat) ollll 0l'llt,(xì a't'
www. iinet. net.au/-worcom
WORTDWIDE ETECTBOTIC GOMPOIIEilTS

P0 Box 631, Hillarys, WA 6923
Ph: (08) 9307 7305 Fax: (08) 3307 7309

Email: worcom@i¡net.net.au

and passive components for industry,
hobbyist and amateur projects includ-
ing Drew Diamond. 27fhe Mall, South
Croydon, Melbourne. (03) 9723 3860.
electronícworld @ optusnet.com.au

HIGH QUALITY VALVEÆUBE KITS
MUDLARK .È
A2o5 2oWCH t
STEREO VALVE
AMPLIFIER
SC Áug-Sep
2005

This greallooking and PRODUCTION

popular valve amplifier now has better
sound than ever and has been favourably compared
to other valve amplifiers costing 3-5 times its price.

FULL KIT: $950.00
Available in silver as shown or in shoji white for a
really contemporary appearance.

GTESS AUDIO: 7 Lyonsville Ave, Preslon 3072.
Phone: (O3l 9442 3991 Mob: 0403 O55 374

SC Jufy-Aug
2007

LIMITED

¿
These amazing clocks are loved by technical and
non-technical people allke. Features retro vintage
Nixie tubes & crystal control for accurate time.

FULL KIT: $259.00 with lransparent housing & blue
LED uplighting. LESS HOUSING: $199,00

' ENOUIRE FOR OUR VALVE/
TUBE RELATED PARTS LIST

Emqil:
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Beyond The CapacitorThere Is The Ultracapac¡tor
Don't think microfarads . . . start thinking in KlLOFarads! They could represent
the next big breakthrough in electric vehicle technology - by Ross Tester

HowTo Get lnto DigitalTV, Pt.2
What you need to do about the antenna for reliable interference-free reception
- by Alan Hughes

Charge Controller For 12V Lead-Acid Or SLA Batteries
Upgrade your standard 12V lead-acid or SLA battery charger to a complete 2-
step or 3-step charger with this easy-to-build unit. lt prevents battery damage
and allows the battery to be left connected to the charger - by John Clarke

A Safe Flash Trigger ForYour Digital SLR Camera
Don't fry your digital SLR's flash trigger contacts! Build the $5 Safe-T-Flash
and set the flash trigger voltage to a safe level - by Ross Tester

12V-24V High-Current DC Motor Speed Controller,Pl.2
Last month, we described the circuit and software features of our new High-
Current DC Motor Speed Controller. This month, we show you how to build
and test it - by Mauro Grassi

Two-Way Stereo Headphone Adaptor
No headphone output on your stereo amplifier? This adaptor connects
between your amplifier and loudspeakers, has several operating modes and
features two output sockets with individual volume controls - by Mauro Grassi

40 Circuit Notebook
(1) Regenerative Shortwave Radio Receiver Has Audio Limiter; (2) Timer
Has Zero Current After Shutdown; (3) Two-Way Active Crossover Uses
Transconductance Amplifiers; (4) Magnetic Proximity Switch; (5) Simple 9V
Battery Tester

53 Serviceman's Log
Are things getting too complicated? - by the TV Serviceman

80 Vintage Radio
Shortwave converters from the 1930s - by Bodney Champness
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WhatYou NeedTo Do AboutThe
Antenna For DigitalTV - Page 22.

Charge Controller -q
For 12V Lead-Acid Or SLA
Batteries - Page 30.
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o incred¡ble CDs with over 1000 classic projects
Scientif ic American,
f ield of science. . .

Arguably THE most IMPORTANT collection of
scientific projects ever put together!
This is version 3, Super Science Fair Edition
from the pages of Scientific American.

from the. pages of
Govenng euery

INCLUDES
BONUS SCIENCE
SO RE
tIB RY!
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2004. . . or read on line at siliconchip.com.au

TIERE'S IIOtif TO ORDER YOUR COPY:
BY PH0NE:.

There's also a handy order form inside this issue (see S¡r¡cou Cnrp Booltshop pages).

SCIENTIFIC
AMERICAN

': The ComPlete Collection

ì. Soper Science Fair Edition
' .:-
= Instructions to perform over .
ì¡ 
--ãiperiments Îrorrr every fie ;

"A must for every science student, science
teacher, science lab . . . or simply for those
with &n enquiring mind . . ."
Just a tiny selection of the incredible range of projects:

. Build a seismograph to study earthquakes. IMake soap bubbles that last for months.
Monitor the health of local streams. Preserve biological specimens. Build a carbon

dioxide laser. Grow bacteria cultures safely at home. Build a ripple tank to study wave

phenomena. Discover how plants grow in low gravity. Do strange experiments with

sound. Use a hot wire to study the crystal structure of steel. Extract and purify DNA

in your kitchen .Create a laser hologram. Study variable stars like a pro. lnvestigate

vortexes in water. Cultivate slime moulds . Study the flight efficiency of soaring birds

. How to make an Electret. Construct fluid lenses. Raise butterflies as experimental

animals. Study the physics of spinning tops. Build an apparatus for studying chaotic

systems. Detect metals in air, liquids, or solids. Photograph an ant's brain and

nervous system. Use magnets to make fluids into solids. Measure the metabolism of

an insect . . . . âfld many, many more (a thousand more, in fact!)

9-4 Mon-Fri " tÌ 
24 Hours 7 Days

* Please have your credit card handy! # Don't forget to include your name, address, phone no and credit card delails. ^ You will be prompted for required inlormation
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ùur 2008 Full Colour Catalogue has Anlved
This is our biggest and best
catalogue ever. lt is full of
great new products and
some old favourites. And
best of all, it's still only
$3.9S at Jaycar stores or
stock¡sts.
Want a FBEE copy?
UUith every order of $20
or mo¡e placed via our
Techstore website, we
will include a free copy
of our bumper
catalogue. You will
need to ask though as
we don't want to use
up valuable
resources if you
already have one.

Two Channel SATA Hard Disk Contmller with R.A.!.D.
Add SATA hard drives to any computer with a spare PCI card slot.
The controller supports two SATA hârd drives and comes with
R A.l.D. software The controller can be set up as a R A.l.D
0 or I sub-system to provide
enhanced data secur¡ty. ATA \
1.0 compliant. Supports data -\
transfer rates up to l.Scbps
Silicon lmage Sil35l2 Ch¡pset.

A truly portable world radio that is designed for
functionality and ease of use. The receiver covers
the standard AM/FM bands as well as the
short wave bands from 2,300kH2 to
22,000kHz. The tuner uses Phase
Locked Loop (PPLJ technology wh¡ch
ensures rock-steady, drift free
recept¡on even with weaker signals.
This is an excellent radio that will
perform well for years to come.
. Requ¡res 2 x AA batteries

Battery Powered BBQ Cleaner with Light
Clean off that built-up gr¡me with this handy BBQ cleaner. lts
rotating brush will clean both your
grill ând hotplate so well that you

will never be embarrassed at the
state of your plate. lt even has a

bu¡lt in scraper and LED l¡ght for
those hard to see dark corners
Requires B x AA batteries
. Measures:295(L)mm

www. sr I rconcn r p.com. au
TELEPHONEo 1800 022888 INTERNETo www.iaycar.com.au A:



BitSCOPe Pc oscilloscopes & Anolyze?s

use libra¡ies to bu¡ld custom Bitscope solutions.

Bitscope Desisns Ë:" [3:] 31323?ZZ www. bits coPe.com

BitScope DSO Software for Windows and Linux
BitScope DSO is fast and intuitive multi-channel test and measurement software for your
PC or notebook. Whether it's a digital scope, spectrum analyzer, mixed signal scope,
logic analyzer, waveform generator or data recorder, BitScope DSO supports them alì.

Capture deep buffer one-shots or display waveforms live just like an analog scope.
Comprehensive test instrument integration means you can view the same data in
different ways simultaneously at the click of a button.

DSO may even be used stand-alone to share data with colleagues, students or
customers. Waveforms may be expoñed as ponable image files or live captures replayed
on other PCs as if a BitScope was locally connected.

BitScope DSO supports all current BitScope models, auto-configures when it connects
and can manage multiple BitScopes concurrently. No manual setup is normally required
Data expoft js ava¡lable for use with third party software tools and BitScope's networked
data acqu¡sition capabilities are fully supponed.

lnstrument Software for BitScope Mixed Signal Oscilloscopes
,JçJø:
I 
potr¡n

strue I

I scoP¡

.8-
J)))Jl7=fìl 'url-r!:Ear tGnî
:¡ -
i¡iì"oFì

¡urÐ6ú
EE
l--
-tI!
"sd_gj É=l

¡cæirE

-b.t .l-hìr
9l1uær usrurr

4 Channel BitScope 2 Channel BitScope
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