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Build your own
Fridge Door Alarm

This useful and simple
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RGB LED Module 76mm Replacement Speaker Digital Temperature Sensor Module
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Bkl Book Review: Radio Girl

David Dufty’s book is a biography of Viofet McKenzie, Australia’s first female
engineer and one of the founders of Wireless Weekly magazine. That
magazine was eventually renamed to "Electronics Australia”.

By Nichofas Vinen

BEF All About Batteries — Part 2

The second articife in our series on batteries covers upcoming technofogies
being researched, as well as detaifing the 'tried and true’ fead-acid battery
and some other unusual battery types.

By Dr David Maddison

5l Low-noise HF-UHF Amplifiers

These three wideband HF-UHF amplifier modufes are said to provide 20dB
of gain with frequency ranges of TMHz-3GHz, SMHz-6GHz and 50MHz-
4GHz respectively.

By Jim Rowe

W1 TL866II Universal Programmer

The TL866I can program over 16,000 parts, including many of the populfar
Atmef and Microchip microcontroffers. It is refatively inexpensive and will
even program PLDs (programmable fogic devices).

By Tim Blythman

X1 Dual Hybrid Power Supply — Pt1

This Supply has two separate outputs, which can deliver up to 25V DG at
5A. They can be connected in series and ganged up to form a duakiracking
supply. It uses an LCD screen, and rotary encoders/pushbuttons for control.

By Phil Prosser Power supply project

B4 Fan Controller & Loudspeaker Protector

Controlling up fo three fans, switching them on at preset temperatures and
adjusting their speed via PWM is only part of what this project does. It also
functions as a foudspeaker protector for mono or stereo amplifiers.

By John Clarke Audio project

H#1 Solid-State Tesla Coil

By generating extremefy high voftages, this Tesla Coif wiff form a flame’
discharge using only discrete components, making it easy to assemble and
perfect to show off to your friends.

By Flavio Spedalieri

Remote Gate Controller

If the controlfer for your sliding or swinging efectric gate fails, replace it with
this very reliable Gate Controffer. If can be triggered remotely or via a focal
button, and it even stops the gate if it encounters an obstacie.

By Dr Hugo Holden Remote controf project
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Low-cost electronic modules

Review

Home science project
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Editorial Viewpoint

Be wary of devices that require
apps to work

Devices controlled by mobile phone/tablet apps
might seem convenient on initial inspection. But they
can suffer from a range of problems that often make
them inferior choices.

The first problem is that many of these apps are
buggy (sometimes to the point of being useless) and
can also have compatibility problems. It’s incredible
how apps from multi-billion-dollar companies can be so flaky. For example,
many aircons now have apps to control them, and these canbe very hit-and-
missin operation, even though the unit itself might cost thousands of dollars.

Then there are those compatibility problems that might mean that the
operating system on your phone or tablet is too old or too new to work with
the app. I've run into this on more than one occasion, being able to install
and use the app on some devices but not others,

Worse, after a few vears (possibly not even that long), the company will
inevitably decide that they no longer want to update/support the app, so you
will be unable to use it on the latest mobile operating systems. This leaves
you with the unpalatable choice of either sticking with an older operating
system version, resulting in a range of severe security problems, orupgrading
and losing support for the app.

One member of our staff previously bought a Belkin remote-controlled
power point controlled by an app on his iPhone. Belkin decided to stop
updating the app, and now the device is a useless piece of eWaste. You might
expect that from brands you haven’t heard of, but I thought that Belkin was
a more ‘upmarket’ brand.

This is a huge problem for iPhone users because the only way to install
apps (unless “jailbroken”) is via the App Store. So there’s no way to get a
suitable app on your phone once the manufacturer decides to drop support.
With Android devices, you can install a .apk file if one is available —but the
compatibility concerns still apply.

And now there is news that the company (MyGnar Inc.) behind the
expensive product called the GNARBOX has gone bust. This is a device
costing upwards of U3$500 that is used to back up photos and videos from
your phone without you needing to carry around a computer.

Guess what? It works via an app, and now that the company has gone
under, it has been pulled from the App Store. 30 even though you can still
buy a GNARBOX, you can’t use it if you have an iPhone or iPad!

Louis Rossmann* posted a video on this at https:/voutu.be/Elshcovkéjs

This puts retailers in a precarious position; presumably, they havealready
paid for their stock of GNARBOXes, but now they will be in legal trouble if
they sell them because the marketing claims for that product are no longer
valid. Similarly, many GNARBOX owners now effectivel v possess expensive
bricks.

Thiswill have to give anyone pause in future when they consider purchasing
a device thatcan’tbe used without a specificapp. Allhardware devices should
be able to be used in a ‘standalone’ mode, and I also think they should stick
to using ‘standard’ access protocols such as HT'TP over WiFi, avoiding the
need for device-specific apps and all the problems described above.

* While his electronics knowledge seems a bit limited, Louis is very skilled
af computer repair His YouTube videos on Muacbook repairs are often
fascinating and entertaining. He also makes some excellent arguments in
favour of the Right to Repair, a subject we reported on in detail in the June
2021 issue (siliconchip.com.au/Article/14881). . .

: . ) by Nicholas Vinen
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at Digi-Key!
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Open the Door to loT

Enable Wi-Fi on any Linux-based MPU with Microchip's turn-key, pre-certified Wi-Fi modules with Mainline
Linux driver support. We offer ready-to-use Linux drivers for Wi-Fi Link Controllers, ATWILC1000 (Wi-Fi only)
and ATWILC3000 (Wi-Fi + BLE 5). Cut down on development time with our rich selection of resources on
Github (https://github.com/linux4sam) including drivers, kernel, demo images (with driver included) and a
Getting Started User Guide. We provide images for host MPUs ATSAMASD2 and ATSAMASD4 or you may
take advantage of its flexibility and use MPUs from other vendors via the Linux mainline kernel,

Get started today with the ATWILC1000-SD evaluation kit.

Wi-Fi 10T link controller module connects to Microchip AVR® MCUs, MPUs and other processors
SPI'and SDIO host interfaces optimized for Linux
Supports Personal & Enterprise IEEE 802.11 WEP, WPA, WPA2 Security

For more information, visit our Getting Started page at
www.microchip.com/wifi-for-linux.

Contact Information
Microchip Technology Australia
Email: aust_nz.inguiry@microchip.com

Phone: +61 (2) 9868-6733

Incarporated in the U.5.A. and other countries. All other
trademarks are the property of their registered awners,
© 2022 Microchip Technology Inc. and its subsidiaries.
All rights reserved.

@ g \ /i The Microchip name and logo, the Micrachip logo and
. I c Hoc H I p @ 0 s //  AVRare registered trademarks of Microchip Technology

microchip.com/SC-LowRiskLinuxWiFi




SiLICON CHIP is one of the best DIY electronics magazines in the
world. Each month is filled with a variety of projects that you can
build yourself, along with features on a wide range of topics from
in-depth electronics articles to general tech overviews.

If you have an active subscription you receive 10% OFF
orders from our Online Shop (siliconchip.com.au/Shop/)*

* does notinclude the cost of postage

Length Print Combined Online

6 months  $65 §75 $50

1 year $120 $140 $95

2 years $230 $265 8185

6 months $80 $90 All prices are
in Australian

1 year $145 $165 dollars (AUD).
Combined

2 years §275 $310 subscriptions
include both

6 months $100 $110 the printed
magazine and

1 year $195 $215 online access.

2 years $380 S415

Try our Online Subscription — now with PDF downloads!

Published in
SILICON CHIP

All About Batteries;
January 2022

The PicoMite BASIC
Interpreter; January

Humr{l‘mgbrrd Amp,
December 2021

Raspberry Pr Pico;
December 2021

An online issue is perfect for those who don’t want too much clutter around the house
and is the same price worldwide. Issues can be viewed online, or downloaded as a PDF.

To sGar your subscripGion oo Go

siliconchip.com.au/Shop/Subscribe
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Helping to put you in Contraol
ECO PID TemEarature Control Unit RS485

ECOPID from Emko Elektronik is a compact sized PID
Temperature Contraller with auto tuning PID 230 WAC powered,
Input accepts thermocouples J, K,R,S, T and
Pt100 sensors, Pulse and 2 Relay cutputs,
Modbus RTL RS485 communications.

SKU: EEC-D22
Price: $104.45 ea

Mini Temperature and Humidity Sensor

Panel mount Temperature (-20 to 80degc) and
Huridity (O to 100% non condensing) senscr,
linear O to 108 output, Cable length 3 meters,

SKU: EES-DDIY
Price: $164.95 ea

ESM-3723 Temperature and RH Controller 230 VAC

Panel mount temperature & relative humidity controller with
sensor probe on 3 metres of cable, It can be configured as a
PID controller or ON-0OFF controller. 230
WAC powered, Indudes ProMem Mini PVI-P
Sensor.

SKU: EEC-101
Price: $619.95 ea

PTC Digital ON/OFF Temp Controller

DIM rail mount thermostat with included PTC
sensor on 1.5m m lead. Configurable for a huge
range of heating and coding applications, 230
WAC powered,

SKU-EEC-D10
Price: $98.95 ea

Ursalink 46 SMS Controller
The UC1414 has 2 digit inputs and 2 relay cutputs, SMS
messages can be sent to up to 6 phone numbers on change of
state of an input and the operation cf the
relays can be controlled by sending SMS
messages from your maobile phone.

SKU: ULC-D05
Price: $228.76 ea 20% off!

4 Digit Large 100mm Display

Accepts 4~20mA, O~100dc, is visible 50m
away with configurable engineering units,
10cm High digits, Alarm relay and 230WAC
Powered with full IPGS protection

SKU: FMI-
Price: $1099.95 ea

(R

Touchscreen Room Controller

SRI-70-BAC Touchscreen Room Controller are attractive flush
large colour intuitive 3.5” touchscreen for

viewing the system status and modifying the

settings.

Price: $306.90 ea e
For Wholesale prices
Contact Ocean Controls

mounted BACnet MS/ TP controllers with a
SKU: SXS-240 .
Ph: (03) 9708 2390

oceancontrols.com.au

Prices are subjected to change without notice.
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SPEAKER

KITS

o3

thelou
speaker

kltco

Award winning Audiophile speaker kits
Save big $$ on retail by building a kit
No cabinetry skills? No problem!
Preassembled cabinets for Super-Fast DIY
Available in premium finished cabinets
Some kits are available as MDF flat packs

SoundStage!
network

PRODUCT oF e

sou\\

x EXCEPTIONALVALUE

SACOUSTICS

www.theloudspeakerkit.com

Ph: (02) 8120 8010
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Vintage Radio Collection

March 1988 — December 2019

Updated with over 30 years of content

Includes every Vintage Radio article published in SILICON CHIP from March 1988 to December 20189,
In total it contains 404 (not an error) articles to read, or nearly 150 more articles than before.

Supplied as quality PDFs on a 32GB custom USB

All articles are supplied at 300DPI, providing a more detailed image over even the print magazine.

Physical and digital versions available

Buying the USB gives you access to the downloadable copies at no extra charge. Or if you prefer,
you can just buy the download version of the Collection.

Own the old collection on DVD?

If you already purchased the previous Collection on DVD, you can buy this updated version for the
discounted price of $30 on USB (plus postage), or $20 for the download version.

PDF Down'oad :ifi::::hip.com.aulShop!3!4721
USB + Download :i‘l:iilicg:hip.com.au!ShopB!M39

Postage is $70 within Australia for the USB. See our website for overseas & express post rates.
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RADIO GIRL

“THE STORY OF THE EXTRAORDINARY MRS
MAC, PIONEERING ENGINEER AND WARTIME
LEGEND” WRITTEN BY DAVID DUFTY.

In 2020, the now late Gary Johnston, owner of Jaycar Electron-
ics, sent me this book along with a letter that reads, in part:

Ireally loved the book and read it in one sitting.

It really touches the history of hobby electronics and Ama-
teur Rudio in Australic. Mrs Mae as she was known was not
only a tec hnical person, she was an entrepreneur. She opened
a hobby electronics shop and started Wirelass Waekly - the
precursor of “Radio & Hobbies” and [its luter manifestations].

That’s a pretty resounding endorsement from Mr Johnston.
His ex-Boss, Dick 3mith, also clearly enjoyed it wvery much,
based on his published comments. Iregret not having time to
read the book until recently.

Itisessentially a biography of Violet McKenzie, née Wallace,
pieced together from historical docum entation and interviews
with her friends. David Dufty has done a good job of that.

Omne aspect of this book that surprised me is that I thought
it would concentrate more on the story surrounding how Vio-
let became Australia’s first female engineer. I also wanted to
read about how she started Wireless Weekly (along with three
others), ran probably the first hobbyist’ electronics store in
Sydney and so on.

It does describe those events, butit concentrates more on her
role in the formation of the WRENSE, among the first women
allowed to serve in Australia’s armed forces. That is certainly
interesting in its own right. In retrospect, it makes sense that
there would be far more information available on that aspect
of her life than her earlier (and less ‘official’) activities,

Besides telling the story ofthisremarkable woman’s life, the
book also contains lots of fascinating history. I was amazed by
the contortions that went on in the first half of last century try-
ing to justify why women should not be engineers, serveinthe
armed forces or (one gets the impression] even leave the kitchen.

That is all in the past now, especially given the drive to get
more women to take up “STEM” subjects (science, technology,
engineering &mathematics) — coincidentally, a movement that
Gary Johnston was part of. In Australia, this can arguably all
be traced back to Violet, and her fascination with radios and
electricity in general.

I'was a little disappointed to reach the end of the main part
of the book after about 250 pages. 3till, that’s understandable
given that a limited amount of information is available, espe-
cially regarding the early years of Violet’s life, up to the 1930s.

Perhaps a technical person perusing some very early cop-
ies of Wireless Weekly could have dug up some technical facts
that would have spiced up the book for the more switched-on
(ahem) readers. But while that would be interesting to me, I
suppose it might turn casual readers off.

Ofthe 250 pages in the main part of the book, about 150 are
dedicated to the wartime period of 1940-1945 or so. Thatisn’t
surprising given the momentous events that occurred. 3till, I
wish enough information were available for Mr Dufty to have
written a bit more about those fascinating early years.

Ialso note that the book dossn’t really contain any criticisms
ofMrs McKenzie. Isuppose youwould not expect to hear many
negatives in interviewing her friends and family, and perhaps
there was very little about her not to like. But it does seem a
little one-sided as surely, nobody is perfect. Having said that,
don’t want to cast any aspersions on anyone as I prefer to look
at things on the bright side myself.

sificonchip.com.au

Australia’s electronics magazine

The book has extensive information regarding the sources
used to piece Mrs Mac’s life story together. That undoubtedly
makes it an excellent resource for anyone who wants to inves-
tigate further.

3o the bottom line is: should you read this book? It is
well-written and well-researched. If you are into Amateur
Radio, Vintage Radio or are interested in the history of elec-
tronics, I would say yes. Or perhaps you want to read a story
about how one very clever woman overcame much resistance
to live a life that we would take for granted these days. In that
case, you would also enjoy it.

In fact, if all you are locking for is an interesting but true
story about a unique individual who became a pioneer, you
could do far worse than to read this book. Most readers, young
and old, would get something out of it.

A cracking story about the famous Australian radio engineer you've never heard of’
i e

DICK SMITH, entrep

The story of the
aordinary Mrs Mac,
ering engineer and
Plecend

Radic Girl is published by Allen & Unwin with an RRP of
$29.99 (softcover/paperback). It is sold by most book
retailers, in-store and online, and is also available as an
eBook.
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Battery technol t-rg is|
attempt to find al

PART 2
BYDR DAVID MADDISON

IES

being actively researched worldwide in an
etter way to store energy from solar panels and wind

generators and for powering : Eiia-i-‘ugmm ration of technology. This

article will look at some of

s upcoming tech, and will also describe

the ‘tried and true’ lead-acid battery in more detail

In the first article in this series, we
gave the history of cell and battery
technology, listed some common bat-
tery types and explained some of the
theory behind them. This article will
describe lead-acid batteries in more
detail (as they are still in widespread
use) and discuss some of the more
obscure battery types.

A third and final part, to be pub-
lished next month, will cover electric
vehicle batteries, how to characterise
batteries and take certain measure-
ments. It will conclude with some
miscellaneous battery facts.

More about lead-acid batteries

Lead-acid batteries might seem
‘primitive’, but they are still very
useful. A major reason for this is that
they are inexpensive compared to
their capabilities, especially capacity
and current delivery. Many decades
of research has led to them being
almost perfected, and many different
sub-types are available to suit various
applications.

Lead-acid car batteries, in particu-
lar, are subject to manymyths because
they need to be replaced regularly
(sometimes at a relatively high cost),
and when they fail, it is usually at the
most inconvenient time,

12 SILICON CHIP

How a lead-acid battery works

Let’s start by considering just one
cell of a standard ‘flooded’ lead-acid
battery. A typical “12V” battery has
six cells in series, each developing
about 2V,

The essential components of such a
battery are (see Figs.31-33):

¢ A spongy, porous lead plate

anode that provides a large sur-
face area to assist in the dissolu-
tion of the lead (negative)

¢ A lead dioxide plate for the cath-

ode (positive)

¢ Sulfuric acid electrolyte

The lead plate is usually alloyed
with antimony or calcium for strength.
The two plates are kept apart with a

NEGATIVE

POROUS _PLATE

POSITIVE
PLATE

SEPARATOR

GRID

ELECTRO-ACTIVE

PASTE H230;

N\

porous non-conductive membrane
such as fibreglass.

In a fully charged state, a lead-acid
battery has one lead plate, one lead
dioxide plate and a high concentration
of aqueous sulfuric acid. Both plates
develop alead sulfate (Pb30,)layeras
the battery discharges, and the aque-
ous sulfuric acid becomes very weak,
almost like water.

It is essential to realise that, unlike
most metal oxides, lead dioxide is
electrically conductive. However, lead
sulfate is a poor conductor and that
is why a discharged lead-acid battery
has a higher internal resistance than
a fully charged one.

During discharge, the following

Fig.31: the basic layout

of a lead-acid hattery.

The positive and negative
plates are supported by
grids made of lead alloyed
with calcium or antimony
for strength. The active
material that fills the grid
of a charged positive plate
is red-brown lead dioxide,
while on a charged
negative plate, the grid is
filled with sponge lead.
Original source: Jorge
Omar Gil Posada, CC BY
4.0

p
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This power supply has two separate’outputs, each capable of

delivering up to 25V DC at 5A4lhey can be connected in series
and ganged up to form a dud tracking supply, and both outputs
are controlled and monitored using a graphical LCD screen, two
rotary encoder knobs and two pushbuttons.

oth outputs are powered by a single
transformer, and they can be used
independently or ganged up toforma
dual-tracking (positive and negative)
or higher current single-ended supply.

This design uses a hybrid switch-
mode/linear approach for decent effi-
ciency and low output ripple and
noise. Due to its high efficiency, it
doesn’t need fans, so there is no fan
noise or associated dust buildup.

Much audio and analog work
demands a bench power supply with
decent voltage and current capability,
Plus dual tracking outputs, so this sup-
ply fits the bill.

We received some questions on the
practicality of building a pair of our
45V, 8A linear supplies (October &
November 2019; siliconchip.com.auw/
Series/339) and hooking them together.

You certainly could do that, but this
supply is a much more compact and
lower cost solution. It adds valuable

24 SILICON CHIP

features like monitoring the volt-
ages and currents on one screen, and
switching off or reducing the voltage
of both outputs if either current limit
is exceeded.

The slightly lower voltage and cur-
rent capabilities (25V instead of 45V
and 5A instead of 8A) will still suit
most applications. For example, while
this supply won’t allow you to test a
100W power amplifier module at full
power, it wouldbe good enough to test
it at lower power levels, to verify that
it works before hooking up its normal
power supply.

And when you aren’t using it as a
tracking supply, you can make the two
outputs completely independent and
control them separately.

Another advantage of the digital
controls is that the internal wiring
for this supply is quite straightfor-
ward and neat, consisting mainly of
some ribbon cables that carry control

Australia’s electronics magazine

signals, plus a handful of wires that
carry DC power.

Using a microcontroller to control
the power supply and drive the user
interface allows us to be smart in how
we control the limits. It can work out
voltage and currentlimits based on the
transformer’s VA rating and secondary
voltage. This allows a wide variety of
transformers to be used. Dig through
your parts bin and recycle!

The supply uses two alike regulator
boards for dual rails.It canbebuilt with
a singleboard if you only need onerail
—theuserinterface can handle single-/
dual-rail implementations.

If you're dead set against using a
microcontroller, the regulator board
has been designed so that it can oper-
ate with just two pots. Youwould need
to organise your own voltage and cur-
rent monitoring, but you can build it
that way, and leave out quite a few
of the more expensive parts, like the

sificonchip.com.au



analog/digital conversion chips, iso-
lators, CPU and display.

Themicrocontroller interface is sim-
ple to use, though. There are just two
controls you will use day-to-day: the
output voltage and current limit. If you
need it, there is more detail accessible
in setup menus, including calibration
and configuration screens.

The interface is controlled using two
rotary encoders with integrated push-
buttons, plus two extra pushbuttons.
The encoders adjust the voltage and
current limits, while pressing either
swaps between controlling the two
outputs.

One of the extra switches lets you
go into setup mode, while the second
button is an ‘emergency stop’ button
that shuts down the power supply
output immediately. This is useful if
the magic smoke starts leaking from
something! Pressing it again restores
the output.

Performance

When measured using an oscillo-
scope, mains-related hum and buzz
is not detectable (see Fig.1), nor is
switchmode noise. Output noise is
typically less than 20mV peak-to-peak,
and less than 5mV RMS. This is pretty
much constant across the full range of
load variations.

Theresponse of the power supply to
load change is good. Figs.2 & 3 show
that the output voltage recoves within
100ps with a 5A load step, with amax-
imum offset of just 200mV over 40ps.

Fig.4 shows how the unit behaves
when it goes into and out of current
limiting, with the current limit set to
5A. In response to a short circuit on
the output, the voltage falls to achieve
the programmed current limit almost
immediately, and remains stable.
Recovery takes around 5-10ms and
has very little overshoot.

The supplyhas no thermal problems
when short circuited. With both chan-
nels delivering 5A continuous into a
shortcircuit, the heatsink will get quite
hot to touch, but settles at about 60°C.

Hybrid design

This supply uses both switchmode
and linearregulators, like our Switch-
mode/Linear Bench Power Supply
(April-June 2014; siliconchip.com.
aw/Series/241) and the more recent
Hybrid Lab Power Supply with WiFi
(May & June 2021; siliconchip.com.
aw/Series/364).
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Fig.1: the blue trace
shows a 2A load step
with the supply set to
deliver 15V. The vellow
trace is a close-up of the
output voltage, showing
how it varies. The
vertical scale is 50mV/
div, and the output
voltage only varies by a
small amount when the
load changes.

Fig.2: this is a similar
view to Fig.1 but with
a much faster timebase
(100ps per division).
The initial 100mV step
is characteristic of the
LM1084. The LM1084
and the overall loop
feedback response
brings the output back to
15V within 100ps.

Fig.3: the same scenario
as in Fig. 2 except this
time, the output voltage
has been set to 18V and
the load step is 4A. The
change in output voltage
is slightly greater at
200mV peak drop,
recovering within 100ps.
On the trailing edge,

the output changes by
75mV and it recovers
within 2ms. This peak
is small for such a large
load step with minimal
output capacitance.

Fig.4: this shows how
the unit hehaves going
into and out of current
limiting. Ideally, its
reaction should be

swift and with little
overshoot. In response
to a short circuit, the
output voltage is rapidly
reduced. When the short
is removed, the output
voltage recovers in about
20ms, with no overshoot
visible.
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Using Cheap Asian Electronic Modules By Jim Rowe

supply voltage and price.

he 1MHz to 3GHz module is the

largest, with a PCB measuring 50
x 50mm. It has SMA input and out-
put connectors at each end and a mini
2-way terminal block for the power
connections at the rear. The amplifier
circuitry is inside a 32 x 30 x 6.5mm
shieldingbox in the centre of the PCB,
visible in the photos. There’s also a
small power indicator LED at upper
right (D2).

This module is currently available
online from Banggood (code 1238137;
siliconchip.com.au/link/ab8q) for
around $15, plus $7.50 for postage.
Thatmakes it the cheapest of the three
modules we’'re describing.

It has been designed to run from a
12V DC supply, with a stated current
drain of 75mA. It has a maximum
inputlevel of 0dBm, and the maximum
output power is said to be +19.5dBm
(approximately 100mW). While it’s
described on the PCB as a low-noise
amplifier (LNA), no noise figure (NF)
is given.

I could find no information regard-
ing its internal circuit, or the active
devices inside. Butwhen I powered it
up and checked its gain with my Signal
Hound 3A44B spectrum anal yser and
TG44A tracking generator (controlled
using their Spike software), the results
were quite impressive, as you can see
from the red trace in Fig.1.

The gain measured about 21dB at
thelow end, drooping fairly smoothly

sificonchip.com.au

Left-to-right: module one (1MHz-3GHz), medule twe (5MHz-6GHz), module three (50MHz-4GHz)

All three of these low-cost wideband HF-UHF amplifier modules claim to
provide 20dB of gain, over frequency ranges of 1IMHz to 3GHz, 5SMHz to
6GHz and 50MHz to 4GHz. They vary mainly in terms of size, shielding,

to 13.5dB at 3GHz, and then wobbling
up and down a bitbefore falling to 3dB
atabout4GHz. That’s notbad foralow-
cost module with a rated frequency
range of 1MHz to 3GHz.

I don’t have the equipment to mea-
sure the NF, but I was able to use the
5A44B with Spike to measure the mod-
ule’s DANL (distortion & noise level)
at 1GHz and 3GHz with a 5082 input
termination. I then compared these
measurements with the DANL of the
S5A44B alone (50£2 input termination)
at the same frequencies.

The results showed a rise in the
DANL from -152dBm to -1238dBm at
1GHz (+15dB), and a rise in DANL
from -149dBm to -139dBm at 3GHz
(+10dB). This is perhaps not good
enough to qualify the module as an
LNA, but quite acceptable for many
applications.

I also checked the module’s current
drain from the 12V supply, and it mea-
sured precisely 75mA.

3o overall, this module is a good
choice if you only need to amplify
signals at frequencies up to about
3GHz, and would be happy with the
gain curve shown in red in Fig.1, the
maximum output of 100mW and the
modest noise performance. It would
likely provide a good way toboost the
output from a drone control transmit-
ter, for example.

The second module

The next amplifier module is phys-
ically smaller, with a PCB measuring
33 x 24.5mm and again with SMA
input and output connectors at each
end. This module doesn’t come with
a mini two-way terminal block fitted
to the PCB for power, but there are two

Module one is the largest
of the three measuring 50
x 50mm, it uses a two-
way screw terminal block
for the power connection.

Y
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COOLING FAN
C@INIT[R@I].I].IE[R

any devices need forced-air
cooling when working hard
but do not need fans to be

running (or perhaps only running
slowly) when they are idle or under
light load conditions. This includes
large power supplies, audio amplifiers,
motor speed controllers — just about
anything that gets hot under load.

Even devices for which passive con-
vection cooling is adequate can have
their lifespans extended if they are
fitted with fans that switch on once
things start heating up. Those fans
might only need to run during summer,
when ambient temperatures are high.
Ideally, the fans stop or spin slowly
when only a bit of cooling is required,
to prevent the annoyance of constant
fan noise (and dust collection).

One simple method to provide cool-
ing fans is to have a thermostat con-

This board controls up to three cooling fans, nected to the heatsink that switches
Switching themon at a preset temperature on the fan(s) x-\r]%enever the temperature
. 0 0o 0 exceeds a certain threshold. But, when

and I'al'l]ng thelr SReed UI? as I!: I!lcre_ases, switched on, the fan(s) run at full speed
preventlng overheatlng while minimising 3{1d 111311\19 %onlsifderable nﬁise. Thfjai%is
noise. It can also protect loudspeakers from as it can ruin the listening experience.
damage while also preventing power switch-on ﬂlm@,ss ‘fb?}jfi‘}e H(?@:]ﬂlf’fhils tc;]fdjust
. . P e speed of the fan(s) so that there is

and switch-off thumps. It isn't just useful for 2 gracual rise in speed as temperature

amplifiers; this board is ideal for any device rises. Once the heatsink passes a cer-
that needs cooling fanS tain temperature, the fan(s) run slowly

to start with; this usually provides
SPECIFICATIONS

DC offset reaction time: 75ms Temperature setting range: 0-100°C (273-373K)
Fan PWM control frequency: 25kHz Over-temperature hysteresis: 4°C (4K)
Amplifier DC offset detection: < -2V or > +2V AC loss detection threshold: 9V AC

Relay power-up delay: typically 6s after fans are detected

Fan disconnect/failure audible alarm: 264ms burst of 3.875kHz at 1Hz

Trimpot voltage/temperature conversion: 10mV/K (2.73V = 273K = 0°C)
Over-temperature or DC fault audible alarm: 264ms burst of 3.875kHz at 0.5Hz

NTC thermistor range: 0-100°C (responds to highest temperature when two are used)

Trimpot adjustments: three - fan switch-on threshold, fan speed range & over-temperature alarm

Australia’s electronics magazine sificonchip.com.au




LOUDSPEAKER

PROTECTOR

BY JOHN CLARKE

sufficient air movement to bring the
amplifierback to alower temperature.
If the temperature continues torise, the
fan will run at a progressively faster
rate, up to full speed.

By choosing theright fans, theywill
be extremel y quiet at slow speeds, and
the temperature can usually be con-
trolled without making noise. Here,
we're using PWM-controlled com-
puter fans with brushless motors.
They are readily available atarange of
Prices, start at just a few dollars each,
and generally are silent at low speeds.
Some can still move a lot of airat full
speed, though.

As this board is especially suitable
for power amplifiers, we've added sev-
eral extra features to it. Power ampli-
fiers should include loudspeaker pro-
tection to disconnect the speakers if
the amplifier fails. Power amplifier
failures can destroy the speakers and
even start a fire, especially ifit’s a high-
power amplifier.

That’s because one commeon fail-
ure mode involves one or more of the
output transistors failing short-circuit,
possiblyresultingin the entire supply
rail DC voltage (up to perhaps 80V)
being applied to the speaker. Given
their low DC resistance, any loud-
speaker connected will be quickly
destroyed by this.

At best, the loudspeaker coil will
burn out without any further dam-
age. But a worse scenario is that the
speaker cone could catch fire, burn-
ing the speakerbox and anything else
that’s in the vicinity.

The built-in Loudspeaker Protector
Controller averts speaker damage by
disconnecting the loudspeaker from
the amplifier should the amplifier
exhibit this type of fault.

Since there is the ability to discon-
nect the loudspeaker from the ampli-
fier, we can provide de-thumping fea-
tures. At power-up, an amplifier can
generate a brief, uncontrolled voltage
excursion until its power supply stabi-
lises. This will produce a thump sound
from theloudspeaker(s). We eliminated
it by adding a delay from power-up
before connecting the loudspeaker.

A similar thump can occur at
switch-off. Therefore, we disconnect
theloudspeaker as soon as the AC sup-
ply is lost, before any voltage excur-
sions from the amplifier can cause a
thump sound.

PWM fan control

Our Controller works with 4-pin
PWM fans. These fans have internal
pulse-width modulation (PWM) speed
control, where the duty cycle of the
waveform at a control pin is adjusted
to change the fan speed.

At low duty cycles, the fan runs
slowly and increases in speed as the
duty is increased. Our Controller can
drive up to three fans. PWM fans have
four connections: two for power (+12V
and 0V), one for speed adjustment and
one for speed feedback (RPM sensing).
These are labelled as the Control and
Sense terminals.

The sense terminal produces two
pulses per fan revolution when the
terminal has a pull-up resistor con-
nected to a 5V supply. These pulses
provide information about the speed of
the fan, and in particular, whether the
fanisrunning. If the pull-up resistoris
not included, the fan will always run
at full speed when power is applied.

The fourth pin is the Control termi-
nal and is for the PWM signal to set
thefan speed. The applied PWM signal
only needs to supply a small amount
of current as it does not directly drive
the fan motor. Internally, each fan
includes a motor driver circuit that
operates based on the PWM signal
applied.

Scope 1 shows the 25kHz PWM
signal that is applied to the fan. The
top vellow ftrace is a low duty cydle
(16.79) waveform, and when this is
applied, the fan runs slowly. The lower
white trace shows the PWM waveform
when the duty cycle is increased to
around 70%. With this higher duty

Oud;
STy 0r-Coniropee - Pe0Ker e
. 2D =£D3 4.7y ™

’N#Ooa. r; e @ |

G Rg%‘m p,w"‘? Fon ang |
[ FEATURES

Suits mono & stereo audio amplifiers, or any other device
which needs thermal fan control

Onboard loudspeaker protector controller with de-thumping at
switch on & off

Loudspeakers are disconnected with over-temperature fault
One or two thermistors for temperature sensing
PWM control for one to three cooling fans

Over-temperature and fan failure alarms

Temperature control range of 0-100°C

Fan detect and relay-on LED indicators
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This is a preview of the February 2022 issue of
SILICON CHIP.

For access to the full 112 pages of content in
the magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.
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On Sale 24 January - 23 February 2022

. \ CLUB OFFER
2 STURDY $449
ALUMINIUM
PANEL SAVE $50
—= £~ - Entrylevel :
Y “~— 3D Printer

= Large build valume of

e 2201220W250Hmm, Resumea
e i ® ) printing function. Filarent auto

i * . d feeding. Support PLA, ABS, &

i PETG type filamant. TL4432

|
|

» 1
=3

*

CONTROL PANEL
¥ - WITH 4.3" COLOUR
- SCREEN

= —_

S

et
LR e [

= A

MORE 3D PRINTERS ON PAGE 2

Badk
Bluetooth® 5.0 9‘
Audio Transmitter &
Receiver with Optical

Frant

Arduino® Compatible
Nano DevelopmentBoard
ible with all the featur

Gas Soldering Tool Kits

stable tip tamperatu

[2ONge & G
NOW $129 SAVE $16
NOW $149 SAVE $20

Super Pro i
Shop the catalogue online! SIS At
=

Back to work.
Think Jaycar.

COLLECT ALL 5!

JUsT

52995
GREAT VALUE — ".'-‘,'-"..'" o
IR
J

Jaycar 40th
Anniversary | - -

Auto-ranging
Hobbyist DMM

Pocket sized 2000 count auta-ranging
rmultimetar, 8004 AC/DC, 200mA AC/DC,
continuity & dioda taster. Leads indudad.
Cat |ll 300% Cat 11 400, OM1528

THIS MONTH'S
CLUB OFFER:

FREE"

PocketProtector
& Pencil

=
=
- A

M

CELEBRATE WITH THIS RETRO JAYCAR POCKET PROTECTOR AND
5 ESSENTIAL POCKET TOOLS. WHILE STOCKS LAST.

Just spend $50 on any hardeore product and receive the pocket protector and a
different tool FREE each manth. There are 5 toalsto collect, Pencil, Sarewdriver,
Ruler, Trim Taol and Tarch, COLLECT THEM ALL!

“Available for Jub members anly on purchases made in-stome, limit T per customer,

other T&Cs apply pls see our website fordetails,
WEATHERPROOF
1080P
s I

OSwann | oL —~~

1080p Battery Powered

Xtreem®

Wi-Fi Cameras

eion. 2wy talk I & Ry LIrE

(FROM A SINGLE
SINGLE+SOLAR

CHARGE)
5269

SINGLE

199 359

12VDC - 230VAC
Pure Sine Wave Inverters

; ate (
models available from $99.95 to $499

[ IDEAL FOR SENSITIVE
EQUIPMENT

WATCH
VIDEQ & SEE
FULL RANGE



DUAL COLOUR

Model Makers ~ ™

+
BUILT-IN HD CAMERA ! t
& WI-FI SUPPORT & i
When you purchase
any of these 4.3" TOUCHSCREEN :
3D printers 3 - —_
_\‘ L |
B8 e
. -
[
4.3" COLOUR
| TQUCH SCREEN

Anycubic

4K Resin 3D Printer Flashf
Largar print volurmea aof 19201 20Wx245Hmm. 8.97 as orge

AR LT Fast printing speed (3 » fastar than previous Adventu rer 4

madels) Mare detailed prints compared ta filament-typa

printers. Uses Anyeubic App ta remately contral print 3 D Pri nter

Creality Dual Filament
3D Printer CR-X

Create amazing high-guality prints with two eolours or
materials. Dual caoling fans. SO memory card slat.
Prints up ta: 30003004 00Hmm, TLA410

aperations, maonitor printing prograss ete, TLA421

ALSO AVAILABLE: Large printvalume of 220We2000x250Hmm. LOTS OF FILAMENT AND RESIN COLOURS
Anycubic 2-in-1 Wash and Cure Machine Featurezincluda a levelling-frae remaovable print bad, 8 STYLES AVAILABLE

TLA423 quick release nazzlas & a HEPA 3 air filter, TLA4 31

Fixers & Technicians

$20Q95
$2495 2000W Heat Gun

Digital Thermometer for Fridge or Freezer

SAVE $10
g

48W Solderlng Statlon

NOW FROM

$1 995
1607200

SAVE 10% = L [ savE25%

Quick Connect Crimp Connector Pack
Bull  fark, ] | Glue Lined Pre- cut Heatshrlnk Tublng

1 60-pce FT4530 NOW $19.95 SAVE $3
300-pceF NOW $39.95 SAVE $5

More ways to pay: & @ =D Thum© click & collect




JUST

52995 g

4
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48 Piece

Screwdriver Set

Great toal to repair phaone, game consales
and athar elactronic gadgets. Made fram
52 toal steel. Magnetic storage for hits.
TDZ2134 :

24 Piece Lock Picking Kit

Supplied with a transparent practice padlock soyou can
sae how the various mechanisms oparata, 20 Different
picks. 3 Torsion wrenches. Automatic tension toal.
TH2200

Jaycar will not accept msponsibility fo rany inlawfol use of
thiz ttem. it iz intended for private (pemona security] and
hobby (locksport) use onll.

EASYTO USE
AUTORANGING
METER

Tradies Off Site

—

e
@

SAVE $30
Just

49°

1000A True RMS
C Clamp Meter

THIS MONTH'S
CLUB OFFER:

FREE"

of the Trade

PocketProtector
& Pencil

Heavy Duty
Wire Stripper,
Cutter & Crimper

Stripall typaes of cabla from 10-24 AWS
(0.13-8.0mm). 204mm long, TH1827

CURES UNDER UV

JUsT

$4495

Bondic Liquid Plastic Welding Kit
Band, build, fix & fill virtually anything in
saconds. Sabvant-frae. Stays liquid until
cured with the indudad LW LED Light.
MNAT530

Crimping Tool for

Non-Insulated Lugs

Spring-loaded, comfortable handles. Suits
14-18 & 22-28 AWG lugs, Built-in wire cutter,
188mm lang TH1834

1 hour
click & collect

Digital Multimeter

with Temp eratu

GREEN &

re

ABS

RED LED Instrument Cases

INDICATORS

COLD DRINKS
OR ICE TREATS

15LBrass Monkey
Portable Fridge
or Freezer

Full function car

Looking for more product information?

Visit your local store or our website jaycar.com.au

with Purge Valves

| o terp
2 it

Medium 330Wx2B0Dx120Hmm HBE
Large 430Wx380Dx154Hmm HBE
X-Large 515Wx4150x200Hmm HE:

STAY IN
TOUCH

NEXTECY; -,/
NEXTECy,

SAVE $10

1W 80 Channel
UHF Radios

We reward our industry professionals




SAVE $10

VIEW RANGE
jaycar.com.au

WVESA campliant. Metal frame with scratch-rasistant,

PC Monitor
Desk Brackets

pawder-caat finish.
Single CwW2ard [MsITEEEEL]
(s PRGN NOW $69.95

NOW

#a.
= I
A

“ O
NOW
$4995
SAVE $20
Dual PC USB
Keyboard/Mouse Switch

Shara up to four USE davices betwaen two
computars. LISB 3.0 compliant, suppaorts speedsup
ta 5Chps, XCAP25

NOW

599

SAVE $10

USE 3.0 Converter to HDMI 1080p
Add anathar monitor or prajectar toyour
PCvia LISB. Full HD 1080p. XC497 3

CLUB OFFER

169

SAVE $30

4XUSB 3.0
PORTS

* USB TYPE-C

* 3.5MM AUDIO 5D &

MICROSD

SAVE 15%

D isp IayPort to VGA Converter

Extra Long
Catba Patch

NOW $21.95
NOW $32.95
NOW $44.95

digitech

$2 455

SAVE $10

15W Wireless Qi
FastCharging
Stand

IUSE powerad. Fast
1EW T 0W and /
standard 7.5Wsw
charging. MB3473

ETHERNET UP
TO 1000MBPS

S

‘ -
TYPE-C

* HDMI PORT
* DISPLAYPORT

297

ofl ' @o=-

INCLUDED

NOW FROM

$9Q95

SAVE 15%

USB 3.0 Extension Leads
I ugto socket. Suitable for high
ion Smand 10m

Office Upgrades

$6“$95

GREAT VALUE

Active Noise
Cancelling
Headphones

with Bluetooth® 5.1
Abszolutely superb sound. Built-in contrals and
micraphone. Rachargeable battary. AA2170

Rl —

9 DIFFERENT ADAPTORS

ONLY

USB Type-C External
M.2 SATA/NVME SSD Case

EASYSET-UP, |
NO SCREWS!

SAVE 25%

-

nghtnlng to USB Lead

Campahents, Hecr g

(12 o ahy cambingian Page 7: MU




Audio Prod tio
- e
I. y ‘---?-'____. '_‘T_-———________ CREATE STUDIO-QUALITY SOUNDING
é B A2 N S - el PODCASTS, LIVE STREAMS & RECORDINGS ——
- 2 - £

~ r/ - . /
Maonocaster
(@) -

‘ All-in-One
.~ n__ Production Studio
1.2 Ak A A b ok S5 with Microphone o

Easy ta use. Featuras 2 mic inputs, 4ch mixer, { = : /rt i M

naise reduction, 8 sound affects, built-in -l

3 Channel Stereo DJ Mixer

battary for portable use, and mare. Includes: . )
Z'.eafphc’”e e Ccllloureﬁ ILEID) o ’ Miser, Mic, Tripod, Audio Leads, USE Lead & [ |
isplay. RCA input sockets, P ot_of Line an YIR Laad, AMA224 P K R R M
CD inputs. 12¥AC @ 300mA mains adaptor 1T 1T |
includad. AMA207 In Store Only \ - - .
P NOW
. ..
- 1 /_,__._.._,.-f-’ o _ —~ =
T I-ﬁ W . f - e —_“———_______\.
& SAVE $5 ® digitechy T
| L ¥ ' —
{ - |
- - -
|
Audio Mixer with 3
®

USB MIDI Intsrface Bluetooth® Technology |
Connects your older MIDI $1 995
agquippad musical instrurment Compact &rechargeable. 3.5mm Audliary input \
that has 5-pin DIN toyour & autput. &.5mm microphone input. 1500mAh
computer via USE, XC4934 SAVE $10 rechargeable battery. AMA230

Frant

NOW

%149

SAVE $30 CONCORD JUST

NOW Concord 4-Way $ 42 95

$119 rowsmiy,

SAVE $20

) . ! 35 ! ! : | o
HELPFUL Ay T Sy ! HELPFUL - ats s HELPFUL
HINT HINT with thi itchar., HINT

Update your Home Theatre NOW FROM Front

- : $9Q95
10% OFF SELECTED TV Wi-FiHDMI Miracast Dongles 29 Now
MOUNTING BRACKETS et rom  SAVE$20 $5Q95

OW $20.95 SAVE $10

NOW$59:95
4K Android
NOWFROM Media Player
Browss the wel

$7) £05
26 —n
SAVE 10%
NOW FROM Replacement FROM o]
$ 2695 Remote Controls $7995 :g:IgLRFl?NRS
SAVE 10% ¢ o

Concord 4KHDMI 2.0
Amplified Cables
mplifi

trade
We reward our industry professionals card

Looking for more product information?
Visit your local store or our website jaycar.com.au




Mini Sized Computers

UNO R3
Development Board

Stackable design makes adding shialds easy Powered by a
IUSB-B cable or 7-14VDC, ATmegal 802 USB-Serial chipset.
53k B 3Hmm, XC4410

5299 | $309% | SEQI

XCA410 XKCAA11 XC3900

THIS MONTH'S
CLUB OFFER: &

FREE"

Pocket Protector
& Pencil

fn-stome ol

Raspberry Pi 4B
4GB Single Board
Computer

Tiny eradit card size computar. Juad Core
Procassar, Powered via USE Typa-C Wi-Fi,
Blustaoth® 5 & USE parts. XCP100

RASPBERRY Pl 4B

4GB INSIDE $1JL§T5
Raspberry Pi 400 Keyboard
Desktop Computer
All-in-one Pi computar integrated into a keyhoard.
Cuad-core &4 hit processor, 2x 1USE 3.0 and
1% LUSB 2.0 parts. Gigahit Etharnet, HOMI, USBE Type-C
parts and mare, XCP115

THESE ARE SELLING FAST. CHECK
WEBSITE FOR STOCK AVAILABILITY.
ORDER NOWTO AVOID
DISAPPOINTMENT.

FROM

$345

FROM

$495

FROM
Jiffy Boxes $550
ABS plastic. Industry

standards sizes from
83543 Tmm to

19711 3xa3mm availabla,

HB&011-HBAD15

Prototyping Breadboards
|deal for elactronic prototyping
and Arduing® projects.
170,400 & 830 tie points

available, PB2215-PBES20 Vero Type PC Boards

Alphanumeric grid, pre-drilled 0.9mm, 2. 5mm
spadng P5mm wide, 75mm, 152mm,
305mm lengths available. HP?540-HPPE44

ANY 2 FOR — a!
$1 8 ' ONLY
SAVE 20% $49E5A

Aerosol Service Aids
Circuit Board Lacquer NA1002

Contact Cleaner MATD12 SPST IP67 Pushbutton Switches Jumper Lead Mixed Pack
$11.50EA Marmentary action. 12mm mounting hola, ' d 30 Plug-Plug. 40 Plug-Sockat.
Black ar rad. SPO&54-5PO45T 30 Socket-Socket. 150mm long, WCA127
5 T e
NOWFROM | SIS e NOW g Now |
14 a1 Rt W=t \ %
sgos il ﬁh@%‘ﬁﬁ $4495 1$1995
TIRE ' q g
SAVE 20% (0 e PR TRAY 1 SAVE 25% - SAVE 20% |
JST Connectors Kit P Rt =
0.25W 5% Carbon Film Resistor Packs Includesthe popular JST XHF 2.54mm and = -
300 Pieces FRR1520 NOW $9.95 SAVE $3 PH 2.0mm housings &headers, Used for Assorted LED Pack
850 Pieces RR1597 NOW $17.95 S5AVE $5 prototyping, repairs, and hobby applications. Caontaing 3mm and Smm LEDs of mixed
1700 Pieces RRZ000 NOW $31.95 SAVE 38 PT4457 colours, Z01 694

jaycar.com.au/projects



Touchscreens
for Raspberry Pi

Add a userinterface tayour RPi praject.
Connea direcly to your Pi. Resistive touch.

2.8"320X240 5" B00X480
$2 FOR 53995 59995
1 2 XC9022 XCR024
SAVE 20%
" 1024X600
DC Voltage Regulator Module $1 39
Acceptsvoltage from 4.5- 35WDIC, and HCR028

outputs fram 3-34VDIC 258 max output
current. XC4514 $7.95EA

2.5" 240x320
LCD Touchscreen

Large, colourful tauch display shield which
piggybacks straight anto your LN or MEGA
micraSD eard slot, 771521 9Hmm, XC4830

SAVE 15%

5V Relay Board
Operates diredly fram 5% SPOT relays.
104 rated, XCA4419 $5.45EA

m"&
NOW ANY 2 FOR .
$1495 $20
SAVE 25% / / SAVE 25%

Stainless Steel Cutters &Pliers
115mm Side Cutters TH12%0
145mm Long Nose Pliers TH1293
$13.95EA

Stainless Steel Tweezer Set
Angled &duckbill 120mm.
Superfine 135mm. ESD safe. TH1740

»

\

L
JusT FITS OVER JusT
PRESCRIPTION OR
$ 2995 SAFETY GLASSES $995

Third Hand PCB Holder

Ideal aid for PCB assembly, saldering
wark ete, Haavy castiron basze,
Mavable arms, TH1982

LED Headband Magnifier

Adjustable head strap. 1.5, 3x, 8.5x or 10x
magnification. QM3511

2 x AAA Batteries SB2425 $1.95

NOW 25M ON EACH ROLL NOW
53455 $12%
SAVE 10% SAVE 15%

Light Duty Hook-up Wire Pack
Quality 13 3 0.12mm tinned hook-up wire on plastic
spoals. B differant eolour ralls included WH3009

100g Enamelled Copper Wire
Forwinding chokes, crossaver cails ete,

@

0.5mm-1.25mm available, WiNAD 15 W0WWA 024

~

240V
Soldering Irons

Stainless steel barral, Impact resistant
handle. Elactrically safety approved.
25WTS1455 $14.95

A0WTE1475 $19.95

FROM

$1 495

FROM $2.95 .““Hf"'---..h,
NOW
$99
SAVE $20

INTERCHAMGEABLE
LED llluminated LENSES
Clamp Mount Magnifier
Adjustable ammn. High'low light setting. Includas

125mm dia. 3 digptre. 1,752 lens, QM3E554

NOW
5995,

SAVE 25%

15A Tinned Handy Packs
Flexible power cable suitable for ganeral purpose,
automnotive and marine applications. 10m roll length.
3 eolours available, WH3054-WH3054

ARDUINO® COMPATIELE
Thisicon indicates that the praduct will wark in yaur
Arduino® based project.

&

&

RASPBERRY Pl COMPATIELE
Thiz icon indicates that the product will wark in your Ragpbarmy Pi prajedt.




CLUB OFFER ' N
NOW FROM

549

SAVE $50
~—

ONLY ONLY

NOW $54¢9
NOW $699

up ta 150m

Wireless Thermo-Moisture Soil

Sensor to suit $34.95

INTRO SPECIAL JUI A . Portable HD
SENSOR | LED Projector
109 oject

BUILT-IN

SAVE $20 ACCESS FROM VIEW SPECS [ & , SHIVENIE RS BHIEIR : : SEEAKER

SMARTPHONE V1A WI-FI jaycar.com.au

NEW LOW FRICE NEW LOWY PRICE

JusT JusT
k 1

100MHz
2-In-1 Laser Measuring Tape Sparkle Stitch Kit Dual Channel OSCIlloscope

Maasura up to 30m using the laser orupta Sm Learn simple sewing and electronics and make 7" eolour LD, Built-in wavaform generatar,
with tha retractable tapa. LUSB rachargeable, spadacular light-up wearable technalogy. P connaction via LUSE. 50 card support. Lightweight and compac.
1527 ORRP $59.95 KM1020 ORRP $79 In-store Only. Ineludes 2 probes & USE cable. QC1934 ORRP $899

Scan QR Code

]
sorenngneurs - jJA@ycar

think. possible.

D 1800 022 888 HEAD OFFICE ONLINE ORDERS

A www.jaycar.com.au

Over 100 stores 8& 130 resellers nationwide




PRODUCT SHOWCASE

KCS sells 500,000 TraceME LoRa units

KC3 BV is proud to announce that a
newmilestone was reached in Q3 2021
— over 500,000 ‘TraceME’ LoRa and
other tracking units have been sold.

Since KCS have integrated new
LPWAN (Low-Power Wide Area Net-
work) technologies, new use cases
and massive IoT deploymentsbecame
possible.

Switching from traditional GPS3/

GPRS systems to LPWAN based sys-
tems resulted in reduced costs and
increased battery lifespans to more
than 10 years in some cases.

It has now become feasible for
countless industries and businesses to
implement IoT. Some examples ofhow
to use it include smart waste manage-
ment, temperature-controlled trans-
port, smart road signs and large-scale

asset tracking such as E-bikes.

In 2022 and beyond, KCS will con-
tinue to build on its existing TraceME
products to enable new use cases and
provide further enhancements. KC3
remains dedicated to showing why it
is a safe choice for any large-scale IoT
deployment.

Please visit www.trace.me for more
information.

KCS TraceME

Kuipershaven 22,

3311AL Dordrecht Netherlands
www.trace.me

New automotive boost controller from Analog Devices

AnalogDevices (Maxim) have intro-
duced a highly efficient multi-phase
synchronousboost controller thatreg-
ulates high-power Class-D amplifiers
in automotive infotainment systems.

The MAX25203 features both pro-
grammable gate drive voltage and cur-
rent limit blanking time, as well as
accurate current balancing, and oper-
ates at a high switching frequency, all
while shrinking PCB space by 36%.

The MAX25203 joins ADI's fam-
ily of automotive boost controllers
that include the MAX25201 and
MAX25202 single/dual boost control-
lers, both designed for lower power
applications.

You can buy evaluation boards,
view the data sheet and order samples
from Maxim’s website at: https: /bit.ly/
MAX25203Product

The MAX25203 controller starts
with a battery input voltage from 4.5-
42V, and operates down to 1.8V after
start-up. It sustains an absolute maxi-
mum output voltage of up to 70V and
features a low shutdown supply cur-
rent of 5pA.

The Max25203 is useful to generate
backlight and Class-D audio ampli-
fier voltages and also offers I1°C bus
diagnostics including die tempera-
ture, phase current monitoring and
optional true shutdown to improve
system reliability.

Output voltage is scalable via the
PWM inputor I2C interface and a sync-
out feature supports additional phases
for higher power systems.

The MAX25203 synchronous hoost
controller features:

¢ Factory programmable gate drive

voltage from 5.5-10V increases power
density by reducing MOSFET Rdsqy
loss for higher efficiency and lower
cost.

¢ Programmable current limit
blanking time supports short peak
current events without power supply
overdesign for lower solution cost.

¢ +5% current share accuracy from
phase-to-phasereduces inductorsize.

¢ Resistor programmable switching
frequencyup to 2.1MHz improves EMI
andreduces external components’ size
and number.

Maxim Integrated
160 Rio Robles,
San Jose CA 95134 USA

Phene: 408 601 1000
www.maximintegrated.com

Microchip further expands Gallium Nitride (GaN) RF Power portfolio ———

Microchip has announced a signit-
icant expansion of its GaN RF power
device portfolio with new MMICs and
discrete transistors that cover frequen-
cies up to 20GHz.

The devices combine high power-
added efficiency (PAE) and high lin-
earity to deliver new levels of perfor-
mance in applications ranging from 5G
to electronic warfare, satellite commu-
nications, commercial & defense radar
systems, and test equipment.

Microchip’s portfolio of RF semi-
conductors in addition to GaN devices

sificonchip.com.au

ranges from gallium arsenide (GaAs)
RF amplifiers and modules, to low-
noise amplifiers, front-end modules,
varactor, schottky & PIN diodes, RF
switches and voltage variable atten-
uators.

In addition, the company provides
high-performance surface acoustic
wave (SAW) sensors and microelec-
tromechanical systems (MEMS) oscil-
lators and highly integrated modules
that combine microcos with RF trans-
ceivers that support major short-range
wireless communications protocols

Australia’s electronics magazine

from Bluetooth, Wi-Fi & LoRa.

The power devices announced
include the ICP0349PP7-1-300I and
ICP1543-1-110I, as well as other
Microchip RF products, which are
available in volume production. For
more information, visit siliconchip.
com.aw/link/abcd

Microchip Technology
2355 West Chandler Blvd,
Chandler Arizona 85224-6199 USA

Phene: (480) 792 7200
www.microchip.com
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~ SOLID~STATE
FLAME DISCHARGE

JL

This relatively small and simple device generates extremely high
voltages, enough to form a ‘flame discharge’ resembling a candle
flame. It can also demonstrate wireless power transmission by lighting
up neon globes and fluorescent lamps at some distance.

he inspiration for this project

came from a YouTube video by
Jay Bowles of Plasma Channel in Jan-
uary 2021 of a Plasma Flame Genera-
tor.Iloved the simplicity of the circuit
{tuning and operation is a challenge,
though), its unique output, and the
fact that the resulting device is rela-
tively small.

In this design, a solid-state oscillator
drives a primary coil which excites the
resonator (secondary) coil, producing
a high-frequency, continuous-wave
output. The discharge produced by
the Coil is a very interesting “flame
discharge” resembling a candle flame.

The Coil can be used to demon-
strate wireless power transmission
by lighting up neon globes and fluo-
rescent lamps.

In the lead photo, you can see a
matrix I made using 100 neon lamps,
sections of which light up when placed
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in proximity to a strong electromag-
netic (EM) field (such as generated
by this Tesla coil). Depending on the
panel’s orientation, it can display the
amplitude of the EM field or the rela-
tive shape. I think this is areally inter-
esting way to observe such fields.

The first thing you might think of
looking at photos of this device is:
“is it safe?” Yes, and no. It generates
about 150kV, and given its operating
frequency of around 10MHz, it can
cause RF bumns.

Clearly, you need to be meticulous
in building, testing and operating such
a device. But we won’t tell you “don’t
try this at home”. Still, we don’t rec-
ommend thatbeginners assemble such
a device.

It is more suitable for someone
who, for example, has built several
mains-powered devices and is used
to the safety precautions involved
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in working with 230V AC. That’s
because such people normally have
the required mindset of ‘hands off
when power is applied’, double-
checking everything before switching
power on and thoroughly insulating
all high-voltage conductors.

S0 without further ado, let’s get
into it

Tesla Coils

This Tesla Coil isbased on a Class-E
RF power amplifier that’s tuned to
oscillate at around 10MHz. It drives a
tap on an auto-transformer; the trans-
former’s secondary is excited by the
oscillator to produce a high-frequency,
continuous-wave output.

You might be used to seeing Tesla
Coils with a doughnut-like metal
toroid on top, from which the dis-
charge emanates. This one is simpler,
with a dome instead, but it’s still a

sificonchip.com.au



This device generates hazardous voltages!

Although the unit operates from a low-voltage DC supply, its high-voltage output will cause
RF burns if you come close 1o or contact the discharge terminal, even when no discharge is
apparent. The flame preduced is a plasma, which is extremely hot and capable of melting
copper wire (not to mention flesh!). Without the brass/stainless steel breakout point, it can
begin to melt the wire at the discharge point.

Always ensure that you are nowhere near the breakout peint when powering the
unit up. Keep all parts of your body (or anyone else’s) clear of it until power has been
switched off and the discharge stops. And remember that a high voltage can still be present even when no discharge
is visible. The potentiometer specified has a plastic shaft; use caution if substituting a pot with a metal shaft. Ata
minimum, you would need to use a plastic knob and ensure that the knob fully covers the shaft.

For added safely, the coils (L2 & L3) and the breakout point can be encased in a T50mm diameter transparent
plastic film or Perspex surround, with an open top 50mm higher than the breakout point.

Electromagnetic interference warning

This Tesla Coil is an RF generator. The input power can be up to 240W (48V @ 5A) and the Class-E
amplifier is very efficient, converting a considerable amount of input power to RF energy. That
said, when breakout is occurring, most of that energy is converted into light and heat.

Be aware that it can cause RF interference when operating, mainly in the HF (3-30MHz)
band. That includes shortwave radio, multiple amateur radio bands, aviation and maritime
communications and CB radio. The operating frequency of this unit is very close to the
amateur 40m band, so be careful, or you might make some radic hams very unhappy!

Tesla Coil (we’ll describe a larger and
somewhat more complicated Tesla The Tesla Coil when operating
Coil with a toroid in a later article). can produce a flame discharge
The Tesla Coil is a loosely coupled which loosely resembles a
resonant transformer invented by candle. Ca“’_Sh““ld be_take“
Nikola Tesla in 1899, It is capable of ghen ppergtigsitiiciCorinaighe
. . . ame produced is extremely hot
producing high-voltage, low-current, e e
high-frequency alternating current. i
The voltages produced by Tesla
Coilsresult from resonant voltage rise
in the secondary and are not propor-
tional to the turns ratio between pri-
mary and secondary windings as with
traditional, tightly-coupled trans-
formers. That allows exceptionally
high voltages to be produced with a
practical circuit; in some cases, over
1MV!
The Tesla Coil comprises two L-C
resonant tuned circuits. The primary
tank circuit consists of the primary
capacitor and a coil. The secondary
coil (and often, high-voltage toroid)
and the surrounding air form the sec-
ondary L-C circuit. The two circuits
are connected in series and tuned to
resonate at the same frequency for effi-
cient energy transfer.
The classical Tesla coil uses a spark
gap arrangement to switch the energy
stored in the primary capacitor into
the primary coil.
The energy in the primary circuit,
moving back and forth between the
capacitor and primary coil, transfers
{couples) some of the energy to the
secondary circuit. The voltage in the
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Review by Tim Blythman

HbECU TLdbb

Universal
Frogrommer:

We like the Microchip PICkit 4 for programming PICs and many Atmel

parts (eg, AVRs). But there are times when you might need to program
something else, and you don’t want to end up having to buy a different
programmer for every type of chip you might come across. A low-cost

universal programmer like the TL866 is the answer.

he PICkit range of programmers is

indispensable when working with
Microchip (and now Atmel) parts. The
PICkit 4 is fast and versatile, while the
Snap programmer is inexpensive and
can program many chips that don’t
need a high programming voltage.

But if your interests span a broader
range of chips, including EEPROMs as
well as micros, there is an alternative.
It is an excellent choice if you want to
tinker with older components.

You might have heard of the
so-called “MiniPro” programmers; this
is a common nickname for a range of
programmers produced by a Chinese
company called XGecu. We sourced
our unit from what appears to be the
official eBay XGecu store (user xgecu-
pro; www.ebay.com.av/usr/gecupro).

The unit we are reviewing is the
TL866IImodel. There are also the older
TL866A and TL866CS models, plus
the higher-performance T56 model.
The one we ordered cost around $75
and took about three weeks to arrive.

Atthe time of writing, the T56 costs
around $220, while the TL366A and
TL866CS are no longer available from
XGecu. Other companies have cloned
these older models, so any that are
available are likely clones. Since the
clones depend on XGecu's control pro-
gram (XGPro) to operate, XGecu’s fix
appears simply to be ending support
for these older programmers.

Indeed, the control program can
apparently detect and disable some
of these clones. Thus, we can’t recom-
mend the TL866A or TL866CS.
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The TL86611

The TLA266II consists of a grey box
around 10cm long with a 40-pin ZIF
(zeroinsertion force) socket at the top.
Two LEDs indicate power (POW, red)
and operation (RUN, vellow). The top
of the case is notched for the ZIF socket
handle, and a USB socket is opposite.

A six-way header is available on
one edge. This is for attaching an
ICSP (in-circuit serial programming)
headerlead, to connectto amatching
header on a PCB. Thus, the TL366I1
can be used to program DIP chips
out-of-circuit, or just about any chip
in-circuit, as long as an appropriate
onboard header is present.

The case is also marked with a
notchedIC outline to show the orienta-
tion of parts going into the ZIF socket.

The unit feels weighty, and you can

oo

- T o
@  =immmn

see two stacked PCBs through the hole
for the header. All in all, it appears
to be a well-made and compact piece
of equipment, no larger than it needs
to be.

Just four screws hold the case
together, so we whipped them off to
take a peek inside.

The two boards are sparsely but
neatly laid out with surface-mounted
components. Each pin on the ZIF
socketis accompanied by a diode and
transistor. This is necessary to cater
for the variety of pin layouts that can
be accepted. Different logic voltage
settings are available, so presumably,
these parts also handle level conver-
siomn.

The two PCBs are joined by several
socketed pin headers, and secured
together by two soldered wire pins.
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The ZIF socket’s ability to work with such various chips with different pinouts
depends on being able to drive any pin with the correct signal. This array of

diodes and transistors help to do that.
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RADIO TV & HOBBIES
THE COMPLETE COLLECTION ON USB

Every issue from April 1939 fo March 1965 —

If you're into anything vintage it doesn't get any better than this scanned collection of
every single issue of Radio & Hobbies, and Radio TV & Hobbies magazines before they
hecame Electronics Ausiralia. It provides an extraordinary insight into the innovations in
radio and electronics from the start of WW2 to the early transistor era!

PDF Download

$C2950: siliconchip.com.au/Shop/3/2950

USB + Download

SC6142: siliconchip.com.au/Shop/3/6142

Postage is $10 within Australia for the USB. See our website for overseas & express post rates.
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FOR SLIDING AND SWINGING ELECTRIC GATES

1 LTLER

Slldlngl swinging gate controllers inevitably fail after some years of service.
The more poorly made models will die after just a few years, so you will

end up repairing or replacing them frequently. The solution is to replace the
controller with this much more robust design, and as you build it yourself, |ts
easy to fix if it does go wrong.

hen I moved into my current
home some 20 years ago, I
enjoyed the fact that the front
fence had a sliding electric driveway
gate. However, after about a year, the
gate started to malfunction, initially
with intermittent behaviour and then
total failure.

I inspected the gate control mod-
ule, which was based around a con-
troller CPU. The motor switching
relays looked somewhat small for the
task, and I could see significant con-
tact burning through their transpar-
ent covers.

I called the manufacturers for a sche-
matic, butthey did not want to provide
any assistance. Instead, they directed
me to theirlocal repairagents. A fellow
at the company seemed quite sympa-
thetic, but it was apparent he ‘wasn’t
allowed’ to help a customer to effect
their own repairs.

Asisoften the case, the repair agents
were unable to make PCB-level repairs
and could only replace the whole
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control board for hundreds of dollars.
Initially, I accepted this.

Itfailed again a yearlater, and again,
I had to buy a new PCB. Further fail-
ures appeared after lightning storms
on two occasions.

After repeated episodes of the sys-
tem failing, I was getting fed up. I
took one of the original boards and
replaced the relays, to good effect. I
also replaced some aged electrolytic
capacitors, but the writing was on
the wall.

Fortunately, the radio receiverboard
{a generic third-party product) had
always been very reliable, so I kept
that and decided to design a new con-
troller board to connect to it.

My solution

I decided to throw the original con-
troller PCB in the bin and design my
own from scratch. Looking around at
the parts in my workshop, Thad a good
supply of 74-series vintage TTL logic
ICs (some of which were were used
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in a Pong system; see the June 2021
issue) . These are rugged and reliable,
also highly resistant to damage from
electrostatic discharge (ESD).

The task of an electric driveway gate
appears simple on its face. But like
many automation systems, the devil
is in the detail.

My sliding gate is powered by a
24V DC bidirectional brush motor
It has two standard micro-switches
as motion limit switches. These are
mounted close together in the motor
drive unit and are mechanically acti-
vated at each end of the gate travel,
via a spring arm, when the gateis fully
closed or fully open.

A swinging gate is likely to have a
similar arrangement, so my controller
could be suitable for that type of gate.
However, I have not tested it as such.
You would have to check how your
gate system works before deciding to
use my controller.

The controller logic needs to take
account of the states of these limit

sificonchip.com.au



Power input: 24V AC

Easy to service; no software and all through-hole parts

Triggered by a single remote or local button (or both)

High long-term reliability and EMI tolerance

Motor current limit: adjustable from 0A to 8.33A
Power for remote control board: 5V DC or 24V DC
Motor drive: 24V DC or rectified AC at up to 8.33A (200W)

switches during the use of the gate.
It must then control the motor direc-
tion appropriately when the gate starts
from a fully closed or fully open, or
perhaps intermediate position.

It also needs to detect the motor cur-
rent in case the gate strikes an obsta-
cle, to stop the gate motor.

The gate is controlled by a hand-
held remote via aradioreceiverboard,
its output being a momentary closed
contact from a small relay on theradio
receiver board. But it could also be
controlled by a manual pushbutton.

Finally, the control logic requires a
very effective reset function to ensure
that the gate remains in its stopped
position with any kind of rapid, slow,
or variable mains power cycling. Oth-
erwise, a brownout, blackout or other
event could trigger the gate’s motion
and maybe open up the gate when you
are not home.

The state machine
Considering these requirements,

sificonchip.com.au

there are four fundamental modes of
operation, cycled through by a but-
ton press.

Initially ignoring the two limit
switches, the remote control needs to
cycle the gate through four operational
states, shown in Fig.1.

Stops the gate if it hits an obstacle

Safe power-on reset

Therefore, a two-bit counter is
needed, giving four logic states. I
achieved thatusinga 7474 dual D-type
flip-flop IC. These flip flops can be
presetor cleared, which is required to
take account of the gate limit switch
conditions.

~

~

\ CONTROL

Fig.1: the gate is controlled using a
p . . .
state machine’ w1_th four states: fully open, STOP REFORE
fully closed, opening or closing. The REVERSE/
remote button cycles to the next state in Eilke
the loop, while the limit switches on
the gate force the machine into one
of the stopped states.
REMOTE CYCLES THROUGH THE FORWARD REVERSE
STEPS IN THE STATE MACHINE (CLOSING) (OPENING)
— -— "'?
— L - -
STOP BEFORE
FORWARD/
FETIONE CLOSING

J
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The accordion job

..’

Dave Thompson

An unusual job turned up at the workshop the
other day. Well, it didn’t just walk in; the owner
brought it in after discovering it at an estate
sale. The inheritors were going to throw it away,
but my client saved it. It was a piano accordion,
probably at least 50 years old, and this guy
couldn’t bear to see it chucked into the bin.

This client had played the instru-
ment in various bands over the years
and was always looking for a decent
model to replace his existing ones
because theyeventuall y wear out with
all that squeezing,

Back in the ‘90s, when I was play-
ing in a folkrock band, the accor-
dion player was always on the look-
out for good working models, perus-
ing second-hand shops in towns we
played because it was increasingly
difficult tofind a good working instru-
ment. Life on the road is very hard
on them.

When we did find one, it was
pressed into use, and as soon as the
bellows blew out or the reeds went
west, it would go in the skip because
repairing or restoring them was just
an exercise in frustration. There were
no spare parts to be found, so it was
just easier to get another one and put
it into service.

Now I know what you're thinking:
“did he fire six shots or only five?”
Oops, sorry, wrong script. I meant to
say: there’s nothing very electronic
about a piano accordion. And usually
you’'d be correct, but this one had a
unique feature.

At some stage, someone had
mounted a couple of microphones
on the outside near the grille (where
the treble sound comes out). These
feed via some not-so-neat cables into
a small Jiffy box, which I assume
housed a preamp of some description,
making it ready to be plugged in and
amplified.

Back when I played in the band, I
was forever struggling to mic up the
accordion properly. For one, the guy
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who played itliked to move around a
bit, and two, the microphones we were
using (Shure SM57s) were very awk-
ward to mount onto the instrument
itself, so we inevitably ended up just
gaffer-taping the mic in place.

Not very elegant, but it worked rea-
sonably well for what we liked to call
“folk and roll”.

One of the main issues is that the
sound grille on an accordion is quite
long, typically the entire length of the
instrument and a single microphone
is naturally going to pick up sound
loudest from where itis placed on the
grille. The other notes at the extreme
ends of the scale will notbe ‘heard’ as
well by the mic.

This created a headache for the
sound guy because it would be very
loud in the middle notes and buried
innoise for therest of the reeds placed
farthest from the microphone. To work
around this, we tried adding shrouds
{usually made of folded and shaped
stiff card) in an attempt to even out the
audio, but with only partial success.

Eventually, we settled onusing two
mics spaced out along the grille, and
when mixed together, this provided
the best solution. But it looked a right
mess with the mics taped to the body
and inconvenient cables dragging
everywhere, making it a bit of a night-
mare to play for the accordionist.

Whoever modified this one had
crafted two small ‘stands’ for the
microphones, but theyhad ditched the
bulky mic bodies and used only the
dynamic capsule still mounted in its
housing. It was a bit rough around the
edges, but the mics were pretty sturdy
and solidly mounted to the body.
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We apologise for the fack of
cartoons in this issue. Our
cartoonist Brendan Akhurst, is
currently trekking in the mountains
of Nepal searching for evidence of
past alien civilisations after their
presence was revealed to himin a
dream.

Each capsule was permanently
wired with shielded cables for the
short run to the Jiffy box, which was
taped onto one of the shoulder straps.
There was an XLR connectormounted
in the back end of the Jiffy box, and
a single standard microphone cable
would connect the whole shebang to
the snake and off to the mixing desk.

Apparently, this part of it was not
working, nor were several of the bass
buttons, which are mechanicall y oper-
ated by the player to open and close
bass reeds on that side of the instru-
ment. So there was a lot going on, and
I decided to tackle the non-electronic
part first.

That was relatively easy; opening
a hatch on the bottom of the accor-
dionrevealed all the mechanics of the
bass buttons, a complicated system of
springs, levers, actuators and push-
rods. It was ‘literally’ choked with
dust, grime, what looked like animal
hairs and other detritus picked up
over decades of being played in dingy
lounges and smoky bars.

A good going-over with a decent
brush, a bit of low-pressure com-
pressed air and a good lube job with
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Wagner

Electronics Super Store

wagneronline.com.au

AUSTRALIA WIDE DELIVERY - 24x7 ONLINE ORDERING

PH: 02 9798 9233
84-90 PARRAMATTA ROAD, SUMMER HILL NSW 2130

DATA / NETWORKING SOLUTIONS
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USB-A (2.0/3.2) USB-B (2.0/3.2)
USB-C Mini-B Micro-B (2.0/3.2)

Reports faults with individual cable
ends, short circuits, open circuits,
voltage drops and cable resistance etc

November & December 2021 issue

use-C ic — siliconchip.com.au/Series/374
e ports
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Manufactured by Thorn & Smith (Tasma) in Mascot NSW, the Lawrence
305 is a superhet console radio. It was purchased in a slipshod initial
condition, with missing components or oddball replacements. A full
rework was needed, of course keeping to the time period.

I purchased a derelict Tasma radio
chassis from eBay, shown in Fig.1.
The chassis was rusted, missing parts
and in sad condition. Over its life, it
had acquired replacements such as
the odd IF coils, but one nice origi-
nal item was the Tasma dial (Fig.2). I
refurbished the radio using the gang
and dial, and as many of the original
parts as I sensibly could.

The chassis took some sorting out,
with some engineering to fit later-
series front-end valves; as part of this
process, I needed to fabricate bits and
Ppieces such as coils and shield cans. I
arrived at a working chassis and used
a 12-inch 1960s Rola permanent mag-
net speaker fitted with an output trans-
former and a choke toreplace the orig-
inal electrodynamic type.

The set was then a working radio,

92 SILICON CHIP

just waiting for a cabinet to live in.

The chassis and speaker sat around
for ages waiting for me to make my
mind up on what cabinet I would
make. I sketched some ideas based
on photos of a model 305 and other
similar Tasma sets. My thinking then
swung around to making what some-
one in the 1950s or 60s might have
made if they needed a second or
‘shed’ radio using a chassis from an
old wrecked pre-war console radio.

I considered using distressed tim-
ber pieces from the scrap pile with
old nail holes, warts and all, just like
a “rat rod” vintage car where a mod-
ified engine and transmission are fit-
ted to a fresh chassis but with a faded
body, showing the patina of 80 years
orso of use. Thus, my hotted-up Tasma
1936 model 305 chassis and speaker

—

Australia’s electronics magazine

became a “rat radio™.

I have plenty of old scrap timber
pieces. Most fit the technical descrip-
tion of firewood, having patina in
spades! I set to and made up a small
console cabinet. The whole process
of chassis refurbishment and cabinet
construction stretched over a long
period. This article picks out just a few
of the essential steps in the journey.

Refurbishing the chassis

The chassis is serial number 305141,
ARTS&Prego B52187. The rusthad set
into the horizontal surfaces with deep
pits; I removed the top parts (Fig.3)
and discovered some very rough met-
alwork. Some butcher had chiselled
out the original IF cutouts to putin an
odd pair of 175kHz coils, one Kingsley
KIF4 and one unknown type.

Fig.1: the chassis was in an abysmal
state when I received it.

Fig.2: the dial didn’t look too had
(besides the discolouration from the
lamp’s heat at the top), but it was
pretty brittle. I added a protective
layer to preserve it.

sificonchip.com.au
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s, CASE PIECES AND PANELS uettafidzdldiscountfontallfordersiiognans
ARCADE MINI PONG JUNZ1 08105211  $35.00 HUMMINGBIRD AMPLIFIER DEC21 01111211 $5.00
Si473x FM/AM/SW DIGITAL RADIO JUL21 CSEZ10301C 47.50 DIGITAL LIGHTING CONTROLLER TRANSLATOR DEC21 16110206  $5.00
204 DC MOTOR SPEED CONTROLLER JuLzr 11006211 47.50 SMDTRAINER DEC21 29106211  $5.00
MODEL RAILWAY LEVEL CROSSING JuLzt 09108211 $5.00 8-LED METRONOME JANZZ 23111211 $5.00
COLOUR MAXIMITE 2 GENZ {4 LAYERS) AUG21 07108211 $15.00 10-LED METRONOME JANZZ 23111212 4750
BATTERY MANAGER SWITCH MODULE AUGZT 11104211 $5.00 REMOTE CONTROL RANGE EXTENDER UHF-TO-IR JANZZ 15109211 $2.50
L I/0 EXPANDER AUGZL 11104212 $2.50 L IR-TOUHF JANZZ 15109212 $2.50
NANO TV PONG AUG2T 08105212 4250 6-CHANNEL LOUDSPEAKER PROTECTOR JANZZ 01101221 47.50
LINEAR MIDI KEYBOARD {8 KEYS) + 2 JOINERS AUG2T 23101213 $5.00 L 4-CHANNEL JANZZ 01101222 $5.00
L JOINER ONLY {1pc) AUG2T 23101214 $1.00
TOUCHSCREEN DIGITAL PREAMP SEP21 01103191  $12.50 FAN CONTROLLER & LOUDSPEAKER PROTECTOR FEB22 01102221  $5.00
L RIBRON CABLE / IR ADAPTOR SEP21 01103192 $2.50 SOLID STATE TESLA COIL (SET OF 2 PCBs) FEB22  26112211/2 $7.50
2-/3-WAY ACTIVE CROSSOVER OCT21 01109211 $15.00 REMOTE GATE CONTROLLER FEB22 11009121  $20.00
TELE-COM INTERCOM OCT21 12110121 $30.00 DUAL HYBRID POWER SUPPLY SET (2 REGULATORS) FEB22  SC6204 $25.00
SMD TEST TWEEZERS {3 PCB SET) OCT21  04106211/2  $10.00 L REGULATOR FEB22 18107211  §7.50
USB CABLE TESTER MAIN PCB NOV2T 04108211 §7.50 L FRONT PANEL FEB22 18107212  $2.50
L FRONT PANEL {GREEN) NOV2T 04108212 $5.00 L CPU FEB22 01106193  $5.00
MODEL RAILWAY CARRIAGE LIGHTS NOV2T 09109211 $2.50 L LCD ADAPTOR FEB22 01106196  $2.50

As a service to readers, SILCON CHIP ONLINE SHOP stocks microcontrollers and microprocessors used in new projects (from 2012 on) and some

selected older projects — pre-programmed and ready to fiyl Some micros from copyrighted andsor contrinuted projects may not He avalianie
$10 MICROS $15 MICROS
24LC324-1/SN Digital FX Unit {Apr21} ATSAML10E1 6A-AUT High-Current Battery Balancer (Mar21}
ATmega328P RF Signal Generator {Jun13}, Si473x FM/AM/SW Digital Radio {Jul21) PIC16F1459-1/S0 Four-Channel DC Fan & Purnp Controller {Dec18)
ATmega328P-AUR RGB Stackable LED Christmas Star {Mov20) PIC16F18877-I/P USE Cable Tester {Nov21}
ATtiny85Y-10PU  Shirt Pocket Audio Oscillator {Sep20) PIC32MMO256GPM028-1{88  Super Digital Sound Effects {Aug18)
ATtiny816 ATtiry216 Development/Breakout Board {Jan19) PIC32MX170F256D- 501P/T 44-pin Micromite Mk2 {Aug14}, 4Dof Simulation Seat {Sep19)
PIC10F202-E/OT  Ultrabrite LED Driver {with free TC6502P095YCT IC, Sep19) PIC32MX170F256B-501/SP  Micromite LCD BackPack Y1-¥3 {Feb16 / May17 / Aug19)
PIC10LF322-1/0T Range Extender IRto-UHF (Jan22} Touchscreen Digital Prearnp [2.8in/3.5in version] {Sep21}
PIC12F1572-1/8N  Nano TV Pong {Aug21), SMD Test Tweezers {Oct21) PIC32MX170F256B-1/80  Battery Multi Logger (Feb21), Battery Manager BackPack {Aug2T}
PIC12F617-1/P  Range Extender UHF-to-IR {Jan22) $20 MICROS
PIC12F617-1/SH  Model Railway Carriage Lights (Nov21) PIC32MX470F512H-1/PT  Stereo Echo/Reverb {Feb 14}, Digital Effects Unit {(Oct14)
PIC12F&75-1/P Useless Box IC3 {Dec18) PIC32MX470F512H-120/PT Micromite Explore 64 {Aug 16} Micromite Plus {(Nov16}
PIC16F1455-1fP  Digital Lighting Cortroller LED Slave {Dec20} PIC32MX470F512L-120/PT Micromite Explore 100 (Sep16}
PIC16F1455-1/SL  OF Timer Il {Jul20%, Battery Multi Logger {Feb21} $30 MICROS
PIC16F1459-I/F  Fan Controller & Loudspeaker Protector (Feb22) PIC32MX695F512L-80I/PF  Colour MaxiMite {Sep12)
PIG16F1705-1fP  Digital Lighting Controller Translator {Dec21) PIC32MZ2048EFHO064-1/PT DSP Crossover/Equaliser {May19), Low-Distortion DDS {Feb20}
PIC16F88-I/P Universal Battery Charge Controller {Dec13) DIY Reflow Oven Controller {Apr20), Dual Hybrid Supply (Feb22)
KITS & SPECIALISEDCOMPONENTS |
INTELLIGENT DUAL HYBRID POWER SUPPLY {FEB22) HUMMINGRBIRD AMPLIFIER (CAT SC6021) {DEC 21)
Hard-to-get parts for the regulator module — all the ICs & requlators @ needed to build one  Hard-to-get parts includes: two 0 2201 5W resistors; plus one each of an
module, plus the schottky diode, 10pH inductor, 4700pF 50% capacitors, 1W shuntséand WMJET5034G, MJET50:35G, KIC3503DS & 220pF 250V COG ceramic capacitor $15.00
SMD capacitors — does not include PCB (Cat SC6096) 125.00
® goes not include the LM2575T as it comes with the CPU modufe parts lSJhS - ?ABLHE TEﬁTER KrI]T (CAT 8C5966) d AA cell (wov2r) $110.00
Hard-to-get parts for the CPU module — most of the required parts, including programrmed 0 ferimn Lt 0 ETETANRg R CERR E Bl .
PIC32MZ, EEPROM, LM2575T, LM317 & LD1117Y regulators etc. You just need the PCB, MODEL RAILWAY CARRIAGE LIGHTS KIT (CAT SC6027) (Mov 21)
headers, a ferrite bead trimpot and electrolytic capacitors (Cat SCA121) $60. 00 Includes PCB, IC1 {programmed}, IC2, D1, L1, SMD capacitors and resistors.
VARIOUS MODULES & PARTS Does not include reed switch, magnet, LEDs or through-hole parts $25.00
- 4-pin PWM fan header (Fan Controller, Feb22) §1.00 SMD TEST TWEEZERS KIT {CAT SC5934) (0T 27)
g 54?(32](%)6?4\'62"&%%%9&? OLED (SMDJE?E Tl\;E'EZEYS, gfﬂ;ﬁ g;ggg PCBs, micro, other onboard parts and heatshrink {nocell or brass tips) $35.00
- pair o ouchscreen Digital Preamnp, Sep! L
- 5i4732 radio IC {Si473x FM/AM/SW Radio, Jul 21} 81500 NANOTVPONG SHORT FORM KIT (CAT SC5885) (v 21)
- EAZ-5NU relay (PIC Prograrnming Helper, Jun21) 43.00 PCB and all onboard parts only {does not include controllers) $17.50
- YK2828U7G5LF GPS module {Advanced GPS Computer, Jun21} §25.00 MODEL RAILWAY LEVEL CROSSING (ot 21)
IR-TO-UHF MODULE FOR RANGE EXTENDER {CAT SC5993)  (san22) - Pair of programmed PIC12F6174/Ps §15.00
PCB and all SMDs {including the programmed micro) for the IRtoUHF module  $25.00 - 15D1820p-based audio recording and playback module 85.00
SMD TRAINER KIT (CAT SC5260) (DEG 21) MINI ISOLATED SERIAL LINK COMPLETE KIT (CAT SC5750)  (war27)
Complete kit includes the PCB and all on-board components, All parts required to build the project including the PCB $10.00
except fora TQFP-64 footprint device $20.00

$10 flat rate for postage within Australia. Overseas? Place an order via our website for a quote.
Allitems subect to availability. Prices valid for month of magazine issue onby. All prices in Australian dollars and included GST where applicable.

INTERNET {24/7) PAYPAL (240 eMAIL24/7) MAIL24/7) PHONE - (95:00, Mon-Fri)
Blace siliconchip. com. au/Shop Use your PayPal aooount silivon@gilioonohip.oom.au Your orderto PO Box 139 CGall (02) 9939 3285 with
Jicon@siliconcii

Gollaroy HEW 2097 with order & oredit card details
You can also order and pay by cheque/maney order [Orders by mail only]. Make cheques payakle to Silicon Ghip Publications. ;
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MARKET CENTRE

Advertise your product or services here in SILICON CHIP

FOR SALE

FOR SALE

KIT ASSEMBLY & REPAIR

QB wer

PMD WAY offers (almost) everything
for the electronics enthusiast — with
full warranty, technical supportand free
delivery worldwide.

Visit pmdway.com to get started.

LEDsales

LEDs and accessories
for the DIY enthusiast

LEDs, BRAND NAME AND GENERIC
LEDs. Heatsinks, LED drivers, power
supplies, LED ribbon, kits, components,
hardware — www.ledsales.com.au

STMCON,
CHIE

ASSORTED BOOKS FOR $5 EACH
Selling assorted books on electronics
and other related subjects — condition
varies. Some of the books may have
already been sold, but most are still
available. Bulkk discount available; post
or pickup. All books can be viewed at:
silicenchip.com.au/link/aawx

Email for a postage quote, quote the
number directly below the photo when
referring to a book:

silicon@siliconchip.com.au

3 tronixlabs

TRONIXLABS PTY LTD would like to
thank all of our customers for their
supportandfeedback. Forany enquiries
or customer technical support, please
email support@tronixlabs.com

PCB PRODUCTION

PCB MANUFACTURE: single to multi-
layer. Bare hoard tested. One-offs to
any quantity. 48 hour service. Artwork
design. Excellent prices. Check out our
specials: www.ldelectronics.com.au

VINTAGE RADIO REPAIRS: electrical
mechanical fitter with 36 vears ex-
perience and extensive knowledge of
valveand transistorradios. Professional
and reliable repairs. All workmanship
guaranteed.

817 inspection fee plus charges for
parts and labour as required. Labour
fees 338 p/h. Pensioner discounts
available on application.

Contact Alan, YK2FALW on 0425 122
415 or email bigalradioshack@gmail.

com

DAVE THOMPSON (the Serviceman
from SiLicon CHIP) is available to
help you with kit assembly, project
troubleshooting, general electronics and
custom design worlk. No job too small.
Based in Christchurch, NZ but service
available Australia/NZ wide.

Email dave@davethompson.co.nz

KEITH RIPPON KIT ASSEMBLY &
REPAIR:

+ Australia & New Zealand;

+ Small production runs.

Phone Keith: 0409 662 794
keith.rippen@gmail.com

5 |

I ADVERTISING IN MARKET CENTRE I

Classified Ad Rates: $32.00 for up to 20 words (punctuation not charged} plus $1.20 for each additional word. Displayadsin ||
Market Centre {(minimum 2cm deep, maximum 10em deep): $62.50 per column centimetre per insertion. All prices include GST. |
Closing date: 5 weeks prior to month of sale. To book, emiail the text 1o silicon@siliconchip.com.auandinclude your name, address
& credit card details, or phone Glyn (02) 9836 3295 or 0431 762 293,

T e T T )

WARNING!

SiLicoN CHIP 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. If you are not confident about working with projects employing mains voltages or other high voltages,

you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone
be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine.

Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability for the infringe-
ment of such patents by the manufacturing or selling of any such equipment. 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 forthe content of all advertisements and that they must conform to the Com-

petition & Consumer Act 2010 or as subsequently amended and to any govemmental regulations which are applicable.
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“Rigol Offer Australia’s Best

Value Test Instruments”

RIGOL DS-1000E Series

» 50MHz & 100MHz, 2 Ch
b 1GS/s Real Time Sampling
» USB Device, USB Host & PictBridge

FROM s429 ex GST

RIGOL DG-800 Series

» 10MHz to 35MHz
» 1 & 2 Qutput Channels
» 18Bit, 125MS/s, 2M Memory Depth

FROM 5479 ex GST

Power Supp
l - UJM;/ \;.l
Dl

.
N

RIGOL DP-832

» Triple Output 30V/3A & 5VI3A
» Large 3.5 inch TFT Display
» USB Device, USB Host, LAN & RS5232

“"u5749 ex GST

Function/Arhitrary Function

RO T
1
/
o
Ce80800P
#§ oo
£ =i
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RIGOL DS-1000Z/E - EREE OPTIONS

» 50MHz to 100MHz, 4 Ch; 200MHz, 2CH
» 1GS/s Real Time Sampling
b 24Mpts Standard Memory Depth

FROM 5649 ex GST

RIGOL DG-1000Z Series

» 26MHz, 30MHz & 60MHZz
» 2 Qutput Channels
» 160 In-Built Waveforms

FH“HS725 ex GST

900000002

RIGOL DSA Series

» 500MHz to 7.5GHz
» RBW settable down to 10 Hz
» Optional Tracking Generator

FROM 51,321 ex GST

k. m
> Productl

RIGOL MS0-5000 Series

b 7OMHz to 350MHz, 2 Ch & 4Ch
b 8GS/s Real Time Sampling
» Up to 200Mpts Memory Depth

FROM 51’56 g ex GST

RIGOL DM-3058E

» 5 1/2 Digit
» 9 Functions
» USB & R&§232

“"“3789 ex GST
Real-Time A

e S New
i - - - -3 Produetl

RIGOL RSA Series

» 1.5GHz to 8.5GHz
» Modes: Real Time, Swept, VSA & EMI
» Optional Tracking Generator

FROM s3,21 0 ex GST

Buy on-line at www.emona.com.au/rigol

Perth
Tel 08 9361 4200 EMO N
Fax 08 9361 4300

web www.emona.com.au

Sydney Melbourne Brisbane Adelaide
Tel 02 95193933 Tel 03 98890427 Tel 07 3392 7170  Tel 08 8363 5733
Fax 02 9550 1378 Fax 0398890715 Fax 07 3848 9046 Fax 08 83635799

email testinst@emona.com.au
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and buying confidence
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Engineers and buyers find the leading MOUSER

Y
brands and the widest selection of ELECTRONICS

productsin stock at au.mouser.com
australia@mouser.com




