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On sale 24 Jan

Our very own specialists have developed this
fun and challenging Arduino® compatible
project to keep you entertained this month
with special prices sxclusive to Club Members.

Do you build robats and need a neatand easy
way ta contral themn? Perhaps you've heard of

the Robatic Operating System (ROS) but don't
knaow whare to bagin to create your own? Than
have a laok at our new praject utilising our popular
1N O with Wi-Fi board and LCD eantroller.

This projed gives you averything you need ta set up a ROS
anviranment an yaur PC and builds a small contraller which you
can use to contral a simulatar around on the page. Onee you've
built it, you can easily transpaort the contraller ta cantral any ather
ROS robot with a flick of a command.

¥ou gan use your ROS contrallar on eountless robaotic projed s:
fram 2 whealed rabotic platforms, to robatic arms, and anything
in betwaen, thankstotha capahilities ofthe Robotic Oparating
Systerm.

SKILL LEVEL: Beginner . o Oney ol S~ ' CLUB OFFER
TOOLS: Side Cutters i . BUNDLE DEAL

WHAT YOU NEED: 4 $ 95
1 x Arduino® Compatible UNO Board with Wi-Fi XC4411 $39.95

1 x Arduino® Compatible 2 x 16 LCD Controller Module XC4454 $19.95
SAVE 20%

www.jaycar.com.au/ros-controller KIT VALUED AT $59.90

Ses other projects at www.jaycar.com.aufarduine

SCReEW TERMINAL SHIELD ACRYLIC BASE FOR CLEAR ACRYLIC GREY VENTED ABS
FOR ARDUING® UNO ARDUINO® UNO AND ENCLOSURE FOR ENCLOSURES
Sirnplify wiring for your Arduino® BREADBOARD ARDUINO® UNO Pratect your project from
UNO board without soldering or Allows mounting an UNO and WITH GPIO ACCESS unwantad fingers or objects.
using jumper wiras, breadboard tocreate an easytouse  Protect your Arduing® UMD board * Satin texturad finish
* Connections via seraw terminal praotatyping statian. against damage, dust and seratches.  « Mouldad standoffs
blocks * Salfadhesive rubbar feet * Pre-drilled to provide easy access * Snap-fit assembly
* Large prototyping area * 120011 B30 Imm taall ports 40 x 40 x 20mm
* 720N ST(00 x 2A(HImm PB3240 XCA408 - HB&114 $3.95
X3390 y- Mote: Uno & Breadboard not | 60 x 60x 20mm
induded. HB&116 $5.45
& 80x 80x 20mm
I - HB&118 $5.95
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Looking for other

projects to do”

It we produce or publish your electronics,
Arduino or Pi project, we'll give you a complimentary

$100 gift card.

Upload youridea at projects.jaycar.com

See ourfull range of Silicon Chip projects at
jaycar.com.au/ o/sili con-chip-kits or our kit back

catalogue at jaycar.com.awkitbackeatalogue

Shop the catalogue onlin Free delivery on online orders over 399" A wawjaycar.com au [J 1800 O22 888
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Radio Time Signals throughout the World

Radio signals can provide a way to synchronise imekeeping devices without
mternet access or a GPS recetver — by Dr David Maddison

25 Follow-up: Quantum-dot Cellular Automata
We cover a more efficient approach to the standard 3-input majority gate, and
how o incorporate it into a fulf one-bit adder — by Dr Sankit Ramkrishna Kassa

74 Making Android Apps with App Inventor
App Inventor is a browser-based toof which Is used to make mobie applications.
in this article we'll show you how it can be used to make a time domain
reflectometry calcufator for your Android smariphone — by Roderick Walf

88 Upgrading your Computer to the latest CPU
We'lf cover what to consider before making the leap and what pitfalls you might
get caught on, and most importanily whether it's worth it — by Nicholas Vinen

98 El Cheapo Modules: LCR-T4 Digital Multi-Tester

The Geekcreit mufti-tester will identify. check and anaylse bipolar ransistors,
JEETs, Mosfets, diodes, resistors, capacitors, inductors efc — by Jim Rowe

EensiuEHens! PrEeers

28 Battery Multi Logger

Monitoring the condition of your batteries is essential for long-term use. This
project helps you to monitor, fog and even troubleshoot batteries from 6-100V
at up to 104, or 100A+ with external shunts — by Tim Blythman

38 Arduino-based Adjustable Power Supply

This basic power supply has voltage/current monitoring and fimiting, and onfy
requires an Arduino Uno, matching shield and computer — by Tim Blythman

61 Electronic Wind Chimes

Here's an afternative way to play wind chimes using sofenoids. You can even
record and play back set tunes — by John Clarke

80 Making a Compact Virtual Electronics Workbench
A Raspberry Pi can be used to create a remote, computer-controfled and
electronically-isofated test bench_ It incorporates a Bitscope Micro USB
oscilfoscope and an adjustable power supply — by Tim Blythman
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46 Serviceman’s Log
A fefine-themed cautionary tafe — by Dave Thompson

69 Circuit Notebook
(1) LCD clock and thermometer  (2) DIY laser rangefinder

{3) Animal and pest repeffer {4) Mufti-frequency sinewave generator
{(5) Wi snooping with a Raspberry Br

102 Vintage Radio
Philips 1952 BX205 B-01 ANM/SW battery valve radio — by Charles Kosina
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Radio-controlled clocks and watches
are an interesting way to maintain
accurate time. They’re synchronised
via a radio transmitter, connected to
an atomic clock, over the LF and SW
bands — Page 9

The'Ba tlaery Multi Logger uses a
dedicated Micromite BackPack, and
can monitor a battery from 6-1 00V
at up to 10A, or much more (100A+)
with an external shunt— Page 28

Jpor
supplhyawhichonly needs a- computer
to operate — Page 38

Our bench space is ata premium,
sowe used a Raspberry Pi to
create a low-cost development
environment and testing system.
Itincludes a two-channel
oscilloscope and programmable
power supply — Page 80
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Editorial Viewpoint
New computer technology

We haven’t published articles on personal computers
in quite some time. The last one thatIcan find, in May
2012, is on optimising ADSL internet connections.
There was also an article on the Linux operating system
in July 2011 and a Machook review in March 2010.

Partly that's because SILICON CHIP isn’t a computer
magazine, but of course, computers are made from
silicon chips. The most advanced, powerful and flexible
chips ever made are computer processors of various
types. They contain billions of transistors and result from countless hours of
engineering and testing, plus extremely impressive manufacturing techniques.

Onereason we've published so few computer articles oflate is that computer
technology has been somewhat stagnant over the last decade. There have been
plenty of improvements in that time, but they've mostly been incremental. I
think that’s starting to change now, soI plan to give computers some coverage,
If you aren’t into computers, don’t worry, we’ll still have plenty of DIY and
other articles. We'll just be occasionally adding a computer-themed article
into the mix.

As evidence of the recent advances in computing technology, three major
product series launches at the end of last year saw stocks of these new products
almost immediately exhausted as production could not keep up with demand.
Those were AMD’s Ryzen 5000 CPUs and Radeon 8000 series GPUs (graphics
cards), and Nvidia’s RTX 3000 series GPUs.

Applealso justreleased aline of Macs using their own ARM-based processors
(the Apple Silicon M1) which have incredible levels of power efficiency and
some other impressive features.

The lack of availability was partly due to these new devices being so much
more capable than the previously available equivalents, at similar prices (if you
can find one). There were also supply problems due to COVID-19 (and many
people being forced to stay at home also increased demand).

It's mind-boggling to realise that for a couple of thousand dollars, you can
put together a computer that can perform over 30 trillion (3 x 10*#) calculations
per second!

Solid-state data storage has also come a long way in the last year or two,
with incredible speeds (more than four gigabytes per second for consumer-
level parts!), very high capacities and relatively low costs.

So, we will likely have a handful of computer how-to articles this year. The
first, in this issue, shows how to upgrade a PC to the latest AMD Ryzen 5000
series of CPUs (it is also mostly applicable to Intel CPU-based systems). We'll
also have some in-depth stories on the technology behind the incredible power
of modern computers.

The articles we have planned will describe some fascinating technology
that I think many of our readers will not have heard of, or if they have, won’t
know a lot about.

To throw another almost unbelievable number out there, itis now possible
to build a computer with over ten thousand computing units, each capable of
executing instructions and performing calculations. We plan to do that and
describe some of the challenges involved.

By the way, SiLicoN CHIP used to run quite a few computer columns in the
early days, including one called “Computer Bits” from July 1989 to December
1998. We also had all sorts of other articles on topics like setting up a network,
upgrading computer CPUs, computer reviews etc.

Of course, PCs were not as mainstream back then and required a lot more
DIY. So I don’t plan to go back to that sort of content. But the odd article
on computer technology and some interesting computers you can build or
modify yourself should be part of the mix of a magazine named after the very
technology behind them.

Nicholas Vinen

Australia’s electronics magazine

sificonchip.com.au
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Helping to put you in Control
PR200 prugrammahle rela! 230VAC

A programmable logic relay with 801

+ 800 + 4AI + 2A0 (4-20 mA), LCD,
2x RE425 (Modbus RTUAASCID) ports
and 230WAC powered, Free easy to use
Function-Block Software.

SKU: AKC-002
Price: $399.95 ea + GST

Slmex SLI-8 8 Counter Modbus RTU module
An 2 isolated digital input module with Modbus RS485

communications, Provides a non volatile 32 bit counter
for each input. 24WDC powered.

SKU: SID-003
Price: $239.95 ea + GST

SPT-B1 Transmitter PTID0/500/1000 20,
The SPT-61 signal converter is equipped with
Pt 100/ Pt 500 / Pt 1000 type input, 4-20m#
output, Loop powered.

SKU: SIB-001
Price: $134.95 ea + GST

BACnet MSTP Slave/Modbus Master - Converter

The HDE7E7 1-MSTP-4-41 BACNnet Slave / Modbus Master
Converter allows you to integrate a BACnet network with a
Modbus net, It allows vou to connect a BACnet Master (for
P = example a Supervisory System, .. ) with some
B R Modbus slaves.

= SKU: ADW-001
.. Price:$586.80ea + GST

AirGate Modbus (Gateway RS-485/
Wireless)

Wireless gateway for extending Modbus
networks, USB and RS-485 interfaces.

SKU: NOw-001
Price: $473.50 ea + GST

|-port isolated RS-422/485 Modbus Gateway

Modbus TCP to Modbus ASCIL/RTU converter gateway allows
Modbus TCP masters to communicate
with serial Modbus slave devices via
isclated RS-422/485 interfaces with TBS
screw terminals.

SKU: ATD-162
Price: $330.00 ea + GST

Loop Powered 4-20mA Surface Temperature Sensor
Thiz is a simple 4-20m& output loop

powered temperature sensor with
measurement range from 0°C to +100°C .
designed for monitoring battery, heatsink

and surface temperatures,

SKU: KPS-D15
Price: $83.00 ea + GST

For Wholesale prices
Contact Ocean Controls
Ph: (03) 9708 2390

oceancontrols.com.au

Prices are subjected to change without notice.

siticonchip.com.au Australia’'s electronics magazine FEBRUARY 2021 5




S LS ]
R

This is a preview of the February 2021 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.

6 SiLrcow CHIP Australia’s electronics magazine sificonchip.com.au



SPEAKER

KITS

Preview only.

VISIT OUR
ONLINE STORE

www.theloudspeakerkit.com
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Wouldn’t it be great if all your watches and clocks would adjust themselves
automatically to the current time and also adjust themselves for daylight
saving? There is a simple way to do this in many countries — and possibly
even in Australia. It doesn’t require internet access or even a GPS receiver!

any people today use a phone,
Mor a smartwatch linked to

their phone, to tell the time.
The time on most phones is very ac-
curate, being derived from atomic
clocks and associated time servers
which is then broadcast over the mo-
bile network.

But some people still use a conven-
tional watch oraclock to tell the time.
Most digital watches are very accurate,
only gaining or losing around 15-30
seconds per month, but they still have
to be set manually. That is difficult to
do precisely.

Some clocks connect to WiFi net-
works and are synchronised to atomic
clocks via time servers, and we have
published several such designs in the
past. Others synchronise to GNSS sat-
ellites such as GPS, which carryatomic
clocks; again, we have published quite
a few projects which do that.

siticonchip.com.au

But some watches and clocks syn-
chronise their ime with atomic clocks
via radio signals, and that is the sub-
ject of this article.

Timekeeping devices can receivera-
dio signals through several methods.
One is dedicated LF (low-frequency,
30-300kHz) signals from dedicated
transmitters, which are operated in
Europe, the United States, Japan and
China.

Another method is by dedicated
signals transmitted on the shortwave
band, with transmitters broadcast-
ing on a variety of frequencies from
2.5MHz to 25MHz. These dedicated LF
and SW time signals contain the time,
date, leap second and other informa-
tion encoded in digital form.

Some stations such as DFC7?7 also

by Dr David Maddison

Australia’'s electronics magazine

encode weather or other information.

Many of these time signals can also
be used as basic frequency standards.

You can hear audio samples of
a variety of LF and SW time sig-
nals at www.sigidwiki.com/wiki/
Category:Time

Many normal AM (medium-wave)
broadcast band stations also broad-
cast hourly “pips” at 1kHz, usually
on the hour. These pips were first
introduced by the BBC in 1924, and
they were originally synchronised to
Greenwich Mean Time (which varies
slightly due to wobbles in the Earth)
butsince 1971 have been synchronised
to International Atomic Time (which
is more consistent).

For those interested in those sig-
nals, there is additional information
at www.miketodd.net/other/sts.htm

No commercial receivers appear to
take advantage of these pips. which

FEBRUARY 2021 9
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. - The Raspberry Pi® 400
= i 3 Way.
Our 3lst edition Catalogue 13 DI'I].Y weeks away A complete computer the size of a keyboard! 26415 4GB Rl
t clearance deals! A neat new portable design ideal for education emvitonments. With all the same features as the

Get the latest releases PLUS ho

Faspherny Pi 4, it'sa powerful computing platform for wiork, education and play! Rear panal
provides access 1o all potts including the GPIO header. Add on accessories: P 6631 1.5m micro
gale ends February 28th. HOMI cable $22.95. M 8821 Power supply $19.95. D 0313 Noobs 16GB it 8D card $22.95.

] — [ —————

Creality® LD-OO2R

Add onan

Resin 3D Printer f
MicroSD card
K 8520 Afft_)rdal_)le entry level 48pc Compact Driver Kit T2185 16GB $1095
resin printer for fast, An aluminium driver handle with 48 dmm bits {DA0328).
strong & smooth prints_ to open and repair all types of devices. Housad

) ) ) in an ultta simline aluminium cagng Great for -
Resin based 30 printersate rapidly field repairs. Sea web for full kit contents. 15

becomingthe oo to ool for high screen on
reslution 30 prints. They offer a rear

faster print process with excellent DLYFULL
accuracy and a gronger finished Do-ltAll
- product thanks to LY cuting on Battery Charger
] aach layer. The LDOOZR can print Powered by LISE, o
’ . objectsupto 120 65 x 165mm |t allowing you to NEMh & 1080p GPS WiFi Dash Cam
iscapable of printing up 2 0-20mm stay powiared Up A must have for all drivers to protect
1‘:”:-"__ pat hour, making it much faster than amywhere. Works themselves in accident insurance

traditional FOM 20 filament printers. with 10440 to 26650 ETA R PP
‘_:‘_‘_ﬁ' size lithiurm and and features such as GPS, wifi footage

FREE' 500mi of UV resin RAAR 0 C size transfer, G-sensor trigoering & parking
n " Valued at §59.95 MiMH Mi-C nozgan  mode Theft deterrent magnetic bracket.

claims. 1050p footage and includes high

Quartz DIY Design your own wall clock!
Clock Kit

A much requestad ¥ 10104
itarm by our builders
and rrakers, this
handy clock kit comes

H 8845

i 3
4 d
Kas43

with 2 different stles .

of hands to suit yowur Plug & Header Connection Kit ~ M2.5 Screw/Stand Off Set Jumper Header Ku K 9642

DIY clock design. Re- Straight boved 2.54mm PCE connectorsand A handy collection of riylon hardware in M2.5 A hugs assortment of single row header

quires TxAd battery, rratching plugsin 2, 3, 4 and 5 way var- size. Acommonly tequested size for mount-  connectors for making your own custom
jeties. Pluscrimp pinsto suit plug housings.  ing development boards. A must hawve for length witing, Includes male & female pin
150pcs total. ary roaker work bench! 420pcstotal. headers, plus 2. 54mm housings.

Order online @ altronics.com.au | Sale pricing ends February 28th 2021.




More power for your dollar.

Stay powered up

on the road! : Table Lamp With
Wireless Charger

PN A Fittedl :m::
R ; secure I ¢
£

" rson
Powerhouse® 539 L4 market!
Watt Meter 130A (L) R
Parfect for measuring input and output
cutrents and wattage ftom solar panels or Power Batte ty Box

batteries. This digital wattmeter accurately
meaaures DT powiar usage. The LED display
meares wits, watts and amps in real-time.
Pagk current 2 004,

1AH f

Carry 240V

1
Anderson Power Anywhere! g
Style To USB This air traval friendly porable =
powiar genatator is fitted with ~ -
< M 8655
Charger Cable 6 battery bank, SN 240% $63 a
A Zm Anderon style cable fitted with LISE type rreains inverter, 18 power DO511E

C Power Delivery Charcer (18W) & USE QC 2.0

delivery USE Ccharger & QC3.0
pott for keeping devices charged. N o Jumbo QC3.0/USB C Power Bank

USB charger. Offers you cable Uffering both the test QuickCharge 2.0 charging and

_ free power for both ACand DC 18w USE-C PD output, this enotmous 20,000mah power
SN appliances! Recharge by USE of  yani il keep your devices charzed away from mains
matgy  Included povier adaptor. power. 13670x25mm
M 2651 —

Engel Fridge To Portable

Anderson Style Cable . ]

3m. Power your fridge from a : : Battery Bank

standard Anderson DC output. Jump starter

An all round portabla

f“""’_'_::\\ charging device - plus
* w vehicle jump starter!
. Mot just for car battery
A amergencies, this high
Waeco Fridge To Lithium/Lead Acid Woojan  Capacty battery bank also
Anderson Style Cable Solar Charge Controller wirelessly charges your
am. Power your fridge fom a Suitable for 12/24Y systems with either lead phorie, powers laptops
dtandatd Anderson DCoutput acid of lithium chemistry batteries. Supports and other devices.
LiNiCon & LiFePO4. 308 maxcharge Jumpstarts most 4-6
current cylinder vehicles.
5A Waterproof Handy Power Panels For
M 8645 gm;gf::giﬁ;g Cars, Boats & Caravans
fadocon Sy ToDmar it iy DAL T e iy
o cable fitted with dual car accessory solar panels up o .
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Home QC3.0 Wall Charger
Got a family full of devices? This handy chargar outputs QO 3.0 for 4« faster chargng 24

up to 124 or charging current to keep all your tablets output. Compact case doesn't block
and phones juiced up! Includes power cokd. outlets,
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Space Saver
Multlmeter

19 Range DMM
With in-built AC mains
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Handy Auto
Ranging DMM

Q11264
Q1064

Not just for

69pc Dual Ratchet Driver Kit
Superb quality ratchet driver with a wide selaction of
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adjustable angle (<20°) ratchet handle and a smaller

Featuras
1/4" and
4mm drive

Bargain 40W Soldering Station
The perfact balance of value for money and features for baginnars or
cash strapped students and enthusiasts. Slimglightweight-non=sliprhandle
] nge and iron safety holder. Full range of spare tips

SAVE 16'!@
e

$74

Do-It-All Multimeter _

800AAC &DC With in-built AC mains dat

Clamp Meter
|

Feature Packed
28 Range DMM
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Repair Kit

desoldering -
m“,s great asa
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Evervthing you need
to disassemble small
alectronic products
- driver bits, plastic

Iroda® Mini

Blow Torch
A 1300°C blow torch
with adjustable gas

& metal spudgers,
suction cup and

T2154 526_

feed for a varigty of

tasks such as brazing

and model making

Refill with lroda gas

T 2451 $8.50.

SAVE 28%

:J'I 333

Ti1284
SAVE $40 . Dual Solder /:-\\

Reel Holder
Heawy weisht
base with
solder guide.
All matal
construction.

$99

SMD Hot Air Re-Work
Desoldering Gun

*Solder not inc:luded

Multi-Angle Bench Vice
Made ftom mp

T 13024

522.95

Pick Prying Set
A handy plastic tool
sat for prying open
adhesive surfaces on
phones, laptops et

Magnetic Bowl

A handy 4" stainless steel
bowd with magnetic base
to keap sorews from stray-
ing while you work
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By DR SANKIT RAMKRISHNA KASSA,

FOLLOW-UP

SNDT WOMEN'S UNIVERSITY, MUMBAI, INDIA

igantum=-oot
ILLULEr
Tomata

We introduced QCA technology in the August 2019 issue (siliconchip.
com.au/Article/11774) as a possible future alternative to CMOS digital
logic. It could possibly operate much faster than traditional logic and at
a much smaller scale, but has not yet been made to work in commercial
processes. This article investigates a more energy-efficient approach to
QCA than the traditional 3-input majority gate structure.

s described in the previous article,
Quantum-dot Cellular Automata
(QCA) is an emerging nanotechnology-
based approach for designing and im-
plementing electronic circuits. The
aimis tobeat the well-developed Com-
plementary Metal Oxide Semiconduc-
tor (CMOS) technology.
QCA has the possibility of running
at exceptionally fast speeds (in the
terahertz range — 1000GHz plus!), at

smaller sizes and with extremely low
power consumption (in the picowatts).

The two basic gates used in QQCA
logic are the inverter and the 3-input
majority gate. Any digital circuit can
be designed using these two gates. The
majority voting function can be writ-
ten in Boolean logic as M{A,B.C) = AB
+ BC + AC.

This article describes a new style
of 3-input majority gate (MG) struc-

ture, which is analysed with the help
of mathematical modelling. Fig.1(a)
shows the standard 3-input majority
gate, while Fig.1(b) shows the pro-
posed new structure. Fig.1(c) is the
truth table forboth gates (they are logi-
cally equivalent).

The main advantage of the new
structure is that it gives the designer
the flexibility to move all of the cells
utilised by a certain amount.

INPUT A INPUT A FIXED AT O FIXED AT 1
O @ MIDDLE CELL INPUT B O @ INPUT B @ O
®,0 @ o |e o @ O 0,0

o ollo'ello @ o oo & o oo @

- = . O @ 5 O @ MIDDLE CELL O @ MIDDLE CELL
o olle, olle o
NPUTE [—F— oumur '
o'e o o [0 e © O @ o
@ O INPUT C @ O INPUT C O @
INPUT C QUTPUT OUTPUT
(a) STANDARD 3-INPUT MAJORITY GATE  (b) NEW 3-INPUT MAJORITY GATE (o) AND GATE — M(AB,0) =AB (b) OR GATE — M(AB,1) = A + B

AToliTol1iT0/170 Fig.1: a comparison of the ‘standard’ Fig.2: here’s how a two-input AND gate (a) or OR gate (b)
BloJo[1]1]0]0 (JCA 3-input m ajority gate (a), the can be formed from a single 3-input majority gate. Note
MIDDIE CEﬁ ? ? ? g : A ool novel one described here (b), along  that the fixed input (zero or one, shown in grey) can be
OUTPUT 0/0/0/1/0. 1,11, with its truth table (c). any of the three. It’s up to the logic designer, and depends
(c) TRUTH TABLE on the best routing for the other signals. Also note that the

whole thing can be rotated or flipped to suit the design.
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= Knowing
the condition of
your batteries is essential for

keeping them healthy long-term. A

system that can monitor and log vital battery
statistics is a great aid, and can help you to avoid

having to shell out for expensive replacements. It can
also be used for troubleshooting, such as when you don’t know
which device is responsible for periodically discharging a battery.

cheaper, so there is a need to maintain batteries as-

sociated with such systems. You might also have a
large battery in a shed, caravan, boat or another vehicle
that you need to monitor. Backupbatteries for mains power
failures are another case where you might need a battery
monitor or logger.

Our new Battery Monitor Logger is versatile and capa-
ble, being able to handle a charger and two separate loads
out-of-the-box. It is based on a Micromite LCD BackPack,
so can be reprogrammed in MMBasic, Micromite’s var-
iant of the BASIC lan-
guage. But as we have
written software with
many useful features,
you don’t need to do
any programming,.

We last published a
Battery Capacity Me-
ter in June & July 2009
(www.siliconchip.com
.au/Series/d4).

It featured a PIC mi-
crocontroller capable of
monitoring a battery’s
voltage and current via
an external current meas-

S olar and wind power is growing in use and getting

28 SiicoN CHIP
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uring shunt. It could log data as well as calculate such things
as battery capacity and estimated battery run time.

New features

The 2009 Battery Capacity Meter used a single shunt so
it could only monitor the overall current moving into or
out of the attached battery.

Our new design supports up to three shunts, so it can
monitor three separate current paths, helping you to split
out the charging or discharging figures across multiple
loads and/or generators.

It even includes a
fourth internal shunt for
monitoring its own pow-
€r usage.

For example, you might
have a solar panel array
and a wind generator (or
several) and want to keep
track of the energy they
generate separately.

Or you might have sev-
eral loads like a fridge,
lights and a kettle and
want to see which one
is consuming the most
energy.

Il\En'porl:.)

sificonchip.com.au



The old design was also limited to around 60V atits in-
put (compared to 100V for this one) and could also store
a minimal amount of data in the PIC. The PIC32 we have
used in this design has much more storage space, so it can
record more data for longer.

Thehattery voltage and currents are sampled at 10-second
intervals. That data is averaged every hour to give up to two
days of hourly samples. The hourly samples are also aver-
aged over each day to give about a fortnight of daily values.

The flow of both charge and energy is logged, to provide
capacity values in Ah (amp-hours) and Wh (watt-hours).
You specify the full and empty voltages of yourbattery, plus
thebattery capacity, so that the unit can self-calibrate when
the battery is either fully charged or discharged.

A simple, linear voltage state-of-

10A, vou can use the same arrangement except with ex-
ternal shunts.

These will typically havealowerresistance and alsocan
handle higher dissipation, both factors allowing greater cur-
rents to flow safely, For example, you can get 100A shunts
quite easily, or even 500A shunts,

Circuit design

The circuit of the Battery Monitor Logger is shown
in Fig.2. It has been designed as a complete Micromite-
compatible board, rather than an add-on board for a Mi-
cromite LCD BackPack.

This allows us to control its power usage better, reduc-
ing the current drawn from the battery.

charge value is also calculated, giv-
ing a rough indication of battery state
when the more accurate information is
not available.

Operating concept

Fig.1(a) shows the simplest way to use
the Battery Monitor Logger. The battery

TO CON3

connects to a two-way screw terminal
(CON3) while the positive ends of up
to three loads or charging sources con-
nect to the contacts of three-way screw
terminal CON3a.

r{mm

TO CON3A
> CHARGER -—-l- E
| SOLAR —_l_ i
USING INTERNAL SHUNTS L

(UP TO 10A EACH CHANNEL)

The negative ends of those loads/
charging sources connect directly to the
battery negative (ground).

This allows the Battery Monitor Log-
ger to independently measure and dis-
play the current flowing to orfrom each
load or charging source.

It also produces a total currentin/out

TO CON3

I [ LOAD1
L LOAD2
LOAD3

TO CON3A

S

figure and uses this to keep track of the
battery’s state-of-charge in amp-hours
(Ah). Multiplying this by the battery’s

r{mm

> CHARGER

+_|_I_|_|._|._|

current voltage gives a nominal watt- — SOWAR
hours (Wh) figure for the current state USING INTERNAL SHUNTS
Of Chal‘ge. (UP TO 10A EACH CHANNEL) | WIND
If you have more than three external
devices to connect, they can share termi-
nals on CON3a, as shownin Fig.1(b).For
example, one terminal is shared by two o i on
loads (LOAD1 & LOAD2). The measure- K l
ment on that channel will be the total
load current for these two devices. An- | EXT SHUNT I g oL
other terminal is shared by two charging I
sources (SOLAR & WIND), and likewise, II EXT SHUNT II )} CHARGER i
their currents will be summed. = I
The third terminal is shared by _@ SOLAR -
LOAD3 and a mains charger. In this 1 R —1
case, the unit will measure the net cur- ' T 1
rent flow in/out — ie, it will see a flow REGUREMENTS. THE SOFTWARE
into the battery if the charger current THEIR RESISTANCES,

exceeds the current drawn by LOADS3,
a flow out if the situation is reversed,
and will measure zero if the two cur-
rents are equal (ie, the LOAD3 current
is supplied by the charger).

If you need to monitor currents over

Fig.1: three exam ples of how you could use the Battery Logger/Monitor. The
sim plest configuration, at top, uses its internal shunts to monitor the currents
(up to 10A) into or out of three loads/charging sources. Or as shown in (B),
vou can connect more than three loads/charging sources, with some of them
sharing shunts. For higher-current applications (up to hundreds of am ps),
external shunts can be used, as in (C).
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0-14Y, 0-1A Output — controlled from your PG!
ARDUINO

)
)
By
Tim Blythman

We have published all sorts of fancy bench supplies over the years:
linear, switchmode, hybrid, high-voltage, high-current, dual-tracking...
But sometimes, all you need is a basic power supply with voltage and
current monitoring and limiting; something that’s convenient and easy
to set up and use. That’s exactly what this is — a very useful little power
supply built on an Arduino shield!

ing from home. But unfortunately, Using Arduino hardware means that
my home workshop itwould be possible to add one of many
is not equipped to the same plentiful shields and modules to add a
degree as the SILICON CHIP custom display or controls for the Sup-
office/lab. ply. But as I already have a computer

I could bring my 45V 8A on my desk, I decided to use the exist-
Linear Bench Supply pro- ing screen and kevboard to control it.
totype home (published in I wrote a small computer program
October-December 2019; that controls the Power Supply, provid-
see siliconchip.com.au/ ing all of its useful functions without
Series/339). taking up valuable bench space.

It would do pretty much Thus, the Supply can sit tucked away
everything I need. but my out of sight, with nothing more than the
space is limited, and it would two output leads snaking out to wher-
be a rare event to make use of ever they are needed. The control pro-
its full capabilities. gram takes up only a small amount of

S0 I need something more screen space.
compact but still useful. I de- The combination of the micro-
cided to base it on somethingl controller on the Uno and the con-
already had at home, an Ardui- trol program allows many fea-
no Uno. It’s capable of delivering tures to be added with
up to 14V at a maximum of 1A. no extra hardware.

Thatis modest, tobe sure, but For example, the
handy enough for most smaller control program al-
projects. And multiple units can lows five preset combi-
be combined if you need several nations of voltage and
different voltages (eg. 5V & 3.3V). current to be created

Lately, like many others, I have mostly been work- Arduino considerations

a8 Siicow CHIP Australia’s electronics magazine sificonchip.com.au
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SERVIEENMEINISIECERE.

A feline-themed cautionary tale

Dave Thompson

Cats can be quite difficult to manage, especially if they each need
specialised food. With modern tech you now have devices like a
microchip pet feeder, which allow only certain cats access to a particular
food/medicine bowl. However, there’s always a caveat with all-
encompassing one-trick problem solvers.

Items]GoveredimhisiMonth

® Do (nof) feed the cat

® Tektronix TDS744A oscilloscope
repair

® Restoring an electronic organ

*Dave Thompson runs PC Anytime

in Christchurch, NZ.

Website: www.pcanytime.co.nz
Email: dave@pcanylime.co.nz

MICROCHIP
PET FEEDER

IIIAND I-T-
DULY ARRIVED
ON THE DOORSTEP.

46 SiicoN CHIP

It’s no secret we own a few cats (or
should I say that we serve a few cats?).
I have mentioned them before in this
column.

One of the problems with having
multiple cats is that they are verymuch
individual characters, with their own
preferences for food and attention. So
it is hard to implement a strategy for
one cat without affecting the others.

For example, one of our cats has al-
lergies to something in the soil around
our cat run. Every spring, these aller-
gies flare up, but the other two cats
aren’t affected at all. Having to dish
out special food or medication to one
cat and not the others can be a lesson
in frustration, as theyall graze on each
others’ food.

So when we saw an advertise-
ment for “Microchip Pet Feeders”,
we thought it might be the answer to
our problems. Qur cats are all micro-
chipped within a few weeks of birth (as
all pets should be). Having the ability
to allow one cat to feed from a particu-
lar food/medicine bowl while the oth-
ers have no access is very appealing.

That is exactly what these devices
claim in their advertising bumf; ap-
parently. you can program access for
up to 30 individual animals into each
feeder using their unique microchip ID
tag. In our situation, we only needed
to register the one cat to it.

To shop online or not

We ordered one of these units on-
line, and it duly arrived on the door-
step.I'm a modern guy;Ilike this ‘new’
way of buying products; not because
I'm lazy, but these days one tries to
avoid going out of the house (if one is
even allowed!).

Clearly, online shopping is boom-

Australia’s electronics magazine

ing at the moment. I have to wonder
whether many people will go back to
the ‘old ways’ even when restrictions
are lifted. Who wants to deal with the
hassle of driving to a shopping centre,
finding a parking space and pushing
your way through crowds to the shop,
only to be disappointed that what you
want isn’t even in stock?

It’'s quite convenient just to have
stuff show up at your door a couple of
days after clicking some buttons on the
computer, and overall it doesn’t cost
that much more since you are saving
on petrol, stress and (perhaps more
importantly) time.

However, there are still problems
with this approach. If you know what
you want, or have used the products
before, or theyare the sort of items you
can buy based on specifications (like
alot of electronic devices), it’s perfect
because you know exactly what you
are getting, But online shopping isn’t
that suitable for buying the likes of
clothes or shoes, for example.

Unless you have gone to a bricks-
and-mortar store to try on the same
product beforehand, and know it fits,
buying these things over the Internet
can be fraught with problems. What
ifit doesn’t fit? You are then in a po-
sition where vou have to go through
the hassle of contacting the vendor,
returning the item, and possibly pay-
ing the return shipping costs.

That can mean that your item ends
up costing vou more than if you had
just gone down to the store and pur-
chased it in the first place. At worst,
you have nousable product and are out
of pocket for all the related expenses.

Defects and warranty returns can
also be a can of worms. Some online
sellers are great about returns, such as

sificonchip.com.au



S LGS
Ll

This is a preview of the February 2021 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.

siticonchip.com.au Australia’'s electronics magazine FEBRUARY 2021 47



S LS ]
R

This is a preview of the February 2021 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.

43 Siicow CHIP Australia’s electronics magazine sificonchip.com.au



S LGS
Ll

This is a preview of the February 2021 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.

siticonchip.com.au Australia’'s electronics magazine FEBRUARY 2021 49



S LS ]
R

This is a preview of the February 2021 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.

50 Siicow CHIP Australia’s electronics magazine sificonchip.com.au



Preview only.

siticonchip.com.au

Australia’'s electronics magazine

ELEGTRONICS SUPER STORE

OVER 40 THOUSAND PRODUCTS
ONLINE 1500+ PAGE CATALOGUE
AUSTRALIA WIDE SHIPPING

AUDIONVISUAL ACCESSORIES
SPEAKERS / PRO AUDIO
ELECTRONIC COMPONENTS
DATA & ELECTRICAL
TOOLS & TEST EQUIPMENT
BATTERIES & MORE!

BUY ONLINE AT
WAGNERONLINE.COM.AU

VISIT OUR SYDNEY STORE

84-90 PARRAMATTA ROAD
SUMMER HILL, NSW 2130

02 9798 9233

FEBRUARY 2021

51



S LS ]
R

This is a preview of the February 2021 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.

52 Siicow CHIP Australia’s electronics magazine sificonchip.com.au



Home

Projects for
Summer

MICRO:BIT
SMART ROBOT KIT

Acfun ta build robot that uses a micrazhit
microcontraller board (sold separately
XCA320 $34.95)that kids can cade or

contral using thair ey {
56995

Srnartphone via
Blustaoth®. Mo
SAVE $30

saldering requirad,
plug and play.
KR252

WAS $99.95

ARDUINO® STARTER KIT

This afficial kit from Arduing® ineludas all the essentials
ta get you started in the exdting word of Arduina®,

Kit includes UNO board, breadboard and planty
aof pratatyping accessorias, Parfect gift for a young
electronics enthusiast or maker
in tha making. XC7200

Seewabsite for details.

JUsT

169 -

f= 2

C\‘

Hardcore
electronics by

car-

think. possible.

[
DUAL FILAMENT
3D PRINTER

Allaws you to combine eolours and
matarials ereating high-quality prints,
Oversized bed soraws for laveling the
print bed. Dual coaling fans.

S0 mermory card slot,

 Prints up to: 300(L) x 3000W) = 400(Hjmm
TLAA 10 VWAS 51299

See wabsite for details.

NOwW

1199

SAVE $100

®
DUAL COLOUR
PRINTING

SILICON
PRINTING
PLATFORM

4.3" COLOUR
TQUCH SCREEN

° BLACK TLA260/TLA270
1 o /o o FF BLUE TLA261/TLAZT1
GREEN TLA262/TLA272

FLASHFORGE RED TL4263/TL4273

FILAMENT S00G/IKG  Sle: Tiareamazrs

ARDUINO NOW FROM $22.45 WHITE TL426&.I'TL4276

7

PCB HOLDER

WITH LED MAGNIFIER

* 2¥ magnifying lens, saldering
iran halder, 2 % strong adjustabla

27-PCE
REPAIR

alligator clips J your Smartphaone warkshaop ar out on f * 3Tipsincluded

® Heavy cast g from drnm bits, the road. ' ﬂh“ﬁt” f“ * Quality storage case
iran base tweezers & maore. o 12% @ 12 000RPM ~ ; TS1328 WAS $169
TH1987 (‘31 P e l TD2118 TD2451 IH{T NOW

ONLY : JUST MT _ﬂ $1 49

52495 5397° caveszo

Contains all necessary toals
you nead to fix

1MO-PCE 12V
ROTARY TOOL KIT
Dvill, saw, sand, palish,
carve ar grind in your

SUPER PRO GAS

SOLDERING TOOL KIT

Adjustabla tip temparature up to 5807,
Equivalant power of between 25 and 125W.

SMARTPHONE
KIT

.I r;.l

SHD DASH CAM WITH
REAR VIEW CAMERA
Autamatically records on impact.
Wide 1407 lens, 12/24DC
aperation. Auto ondoff,
RecordstomicraSD card (sald
separately) V3349

* SUPERHD
RECORDING

* DOUBLES AS
AREVERSING [
CAMERA

JUST

3199

32GB micro5D Card
HCAP92 RRP $36.95

12V FOLDING SOLAR PANELS

Get free electridty fram the sun for your campsite.
Suppliad with charge controller, Sm power lead with
alligator elamps for easy connaction and carry bag.
110W ZMP175 $199
130W 2177 $239
160W 77173 $289

SAVE 15%

ON TV MOUNTING BRACKETS

We have a HUGE rangea af high quality

brackets ta suit virtually all TV sereens at
affordable prices. CW2B05-CW2823

NOW FROM $25.45
i ¥ B Sae ourfull range
...... -3 online orin-store.
——
Chargs controllar SN e e o s = e B E e © 0 et Sl
inzludad.
FROM

SUITS MOST TV
BRANDS FROM
23"-100"

CW2E05

HIGH QUALITY
MONOCRYSTALLINE CELLS

199

Frea delivery on online orders cver $99*
B

zee website for ful

# wwwijaycar.com.au [J 1800 O22 888

ons apply -




think. possible. Your destination for...

everyday home upgrades

Multipla TV's but only 1 cabla
baw? Mo prablem. Splitthe signal
and watch TV in different rooms
with this easy switcher.

Upgrade your Home Theatre with the latest tech!

Mead to multiple HOMI
devicas but your TV or Display
has anly 1 HOMI part? A
Splitter isyour answer,

Split a HOMI input to multiple HOMI outputs,

$129

HOMI cable

JUST 4K\ FROM
4K ANDROID 54295 $ 295
4K
MEDIA PLAYER :
Allaws you to browse the web, run Andraid 3-WAY HDMI SWITCHER HDMI SPLTTERS
games and apps, or wateh your favourita JUST Switch HOMI signals fram multiple
madia collection in stunning 4K resalution. sources to a single output. 2 Output AC1710 $52.95
Cannects to a TWwia Wi-F or HDMI, $ 95 ® [nput: 3 HOMI 4 Output AC1712 $84.95
* Indudas remate, mains powar adaptor & * Jutput: 1 HOMI
HOMI ead AC1705
XCa012
AMPUFIED HOMI Leaps ~ CONCORD som-

HDOMI DOMGLE Ideal for long runs and 1080F HDMI
Stream content from your - dasignad to compansata for aK EXTEMDER WITH INFRARED
SmartphonaTablet toyour TV, any lass of signal. Suitable Extends HDOMI connections aver
* |ISB powared for Full HD, 4K, 30, and a single Cat5e/s cable. Idaal for
AR19Z2 UHD signals. ;4‘ running HOMI signalstonew

OMNLY 10m WQ7437 $79.95 - FROM locations or conneding through

$ 95 15m WO7438 $99.95 $ 95 existing building cables. Includes
3 9 20mWa7435 3119 9 HOMI loop autput, AC1783
30m WQ7439 $139 *Catécable up to 50m, CatSe up to

UHF PHASED ARRAY

TV ANTENNA

|deal for prablem digital reception
areas. Capable of receiving aither
harizantal arvertical signals. Built-in

LTE filter to stop interfarance from [shewn)
maohila phane towers.

* 12.5dB Gain PRICE

LT3147 BREAKTHROUGH FROM

otme 6

54995

Home Office Refresh o

INDOOR TV AMPLIFIER/SPLITTERS
Simple and neat solution to boost your TV
antenna signals.
SinglelT3285 $44.95
2-Way (T32232550.95

4-Way LT3287 $99.95

$4 495

TV COAX CABLE

HEX RATCHET
CRIMPING TOOL

RGE or RGES coax cable.
TH1233

EXPAND YOUR LAPTOP OR MACBOOK®

Expand tha number of ports and connect just about anything ta
your MacBook® or latest laptop. Suitabla for devices with
Type-C/ Thundarbalt™ 3 connactions.

MacB ool 4-in-1 Thunderbolt™ 3 Hub
HCADIEWAS $99.95 NOW $79.95 SAVE $20

Rear

SMP HIGH DEFINITION
WEB CAMERA WITH
DUAL MICROPHONES

Clear crisp sound AUTO ADJUSTS

and 1080p HD
e,y FORLOWLIGHT

9-in-1 Multifunction Type-C Hub  Zoom, or ather NOW
HCADT5 $99.95 videoconferencing $
% See wabsitefor details.  applications. Easy 9 9
installation,
o “¥* NOW FROM  QC3207 S 0
e $7 9 95 WAS $129
‘
a a |---
USiType-C SAVE
with PD
508 MicraSD UP TO $20
Card Readar l = it
LED ILLUMINATED 1 [ -
MAGNIFIER ENLY 1
e Powerful 125mm dia. Q5 "
3 dioptre lens 2CH 1 9 &=
* High / low light setting POWERED
* Fully adjustable arm PC STEREQ SPEAKERS DUAL POWERBOARD
NOW JUST with clarmp mount WITH RGB LIGHTS WITH USB
$ * Large diameter Graat sounding spaakers with Featuras 2 » mains power outlats
1 09 magnifier RGE LED backlights for JUST &4 USB ports (3.44 shared)to
* Interchangeable colourful rainbow $ 95 charge up tod USB devices at the
SAVE $10 lens aptian affects! USE 24 same time. M354104
M55 WAS $119 powarad, XCE171 PR

Graat for domastic TV & Pay
TV installations! 75 ohrm RG&
quad shield in a handy 30m
rall. BELDEM Brand. WB2014

Crimps F, N, BNC, TNC, UHF,
ST, SC & SMA connectors anto

dossn'treach? Na
problem, use this

handy extander!
4.

JUsT

$4995

JUsT

$30995

NOW FROM

54995

SAVE 15%

PC MONITOR
DESK BRACKETS
Improve and free up your desk
area by maounting your manitar,
Single Braclet CW2e7d
WAS $59.95 NOW $49.95
Dual Bradcet CW28a75
WAS $79.95 NOW $67.95
Articulating Mount CW2900
WAS $79.95 NOW $67.95

FROM

$795

MONITOR CABLES

D8, WGA and XVGA cables are
designad for computer manitars.
IUsza tha mast suitable foryour
application. fvailable in 0.5m to
15m langths WCFE00-WCT 528

Seeinstore or online for full range
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smart home operations fﬁa;

amazon alexa
A NWAY
4K SMART HDMI SWITCHER WITH VOICE ASSIST

Support Alexa smart voice command, Includesinfrarad

aMmdzon alexa

EHABLED

SMART WI-FI
BATTERY CAMERA

Farternporary or parmanent CAM
security applications around SOLARE;\.AAN-'-EL

the hame arwarkplace,

1080P RESCOLUTION

rernote control and mains power adaptar, NOW  without the need for messy EUNDLE DEAL MOTION DETECTION W
* High-Dhynamic-Range (HOR) video suppaort $ cables! $ 2 49 -
® [nputs: 4 x HOMI * Rachargeable
» Outputs: 13 HOMI, 1 % TOSUNK Optical 1 1 9 » IR night vision :“-2'53’:'(:"1'5
ACEDTS WAS $149 SAVE $30 QC3890 $199 SAVE $9.95
Add solar charging capability ta your Smart Wi-Fi I
REMOTE ACCESS -
SVOICE =~ camera (QC3890) for off-grid power. QC3895 $59.95 ~_ :
CONTROL ———
SMART WI-FI LED BULBS SMART
WITH COLOUR CHANGE WI-FlI PLUG
Manage your lights with your Easily manage your
JUST OMNLY  =rnartphone or voice household electronic
$ 95 $ 95 commands, including calour, devicas usingyour
69 o, azon ales 3 9 brightnass, setting schadules, - Smartphone, Control
ate Bayanet/Edisaon fitting. vy U} via app arvaice
Single 5L2250/54 Ll L comrmand, M54104
SMART COLOUR CHANGNG WI-FI UNIVERSAL WAS $19.95EA w RRP $19.95EA
STRIP UGHT - 5M SMART REMOTE NOW $14.95 EA NOW FROM Srmartphone not included. 2 FOR
Uze your Smartphona to adjust the Replaces your appliance's ramote SAVE $5 $ 95 ALS O AVAILABLE: $
lights calour ta suit your maod from contral and allows you to control 3 Pack SL2252/58 1 4 with 2 x USB IM55104 3 0
a camfarting warm eolour ta coal your appliance such asTWs, air WAS $49.95 PK EA RRP $34.95EA
whita for reading. Dimmakle. conditioners, heaters, ate from your NOW $39.95 PK 2FOR $50
IP&5 rated, ST3792 Srmartphonea or tablet, AR1574 SAVE $10 SAVE UP TO 510 SAVE $19.90 SAVE $9.90

Just
$8995

DOOR ENTRY ALERT
Featuras a send & recaivae unit that
transmits a beam. Buzzar sounds
when the beam is broken. Effective
ranga up to b metres. Mains powear
adaptor &maurting hardware
included, LAS193

HIEH VOLUME
WIRELESS

DOOR BELL

Loud valume with built-in
strobe light. 7 selactabla
maladies. Medium & loud
valuma contraol, LASDZ

JUsT

$50Q95

ONLY % | l % |
51995

WINDOW &

DOOR ENTRY ALARM

* Sacurity alarm ar entry chime
« Quick inztallation

* Indudas self-adhesive strips
LA5209

In the Trade”

Yarsatile SMP surveillance package

Home Security

8 CHANNEL 4K NVR KIT . :

WITH 4 X SMP CAMERAS

for home, office, or commercial 4K
applications. UHD

* Smart viewing and notification L

* Audio recording

* Power-overEtharnet CONCORD

* Expandable up to 8 cameras
* Built-in infrared LEDs for night vision up to 30m
Q5400

LINE INTERACTIVE

UPS WITH LCD

# Eazytoread LCD
which displays battery
and load values

* 22 RJ11 sockets for
telephone and fax

* |ISE socket

650VA 390W

MPE205 $149

1500VWA 200W

MPE207 $349

SECURITY ALARM REED ALARM CABLES
SWITCH * 30m rall length

* Read switch and magnat 4-Core WB1591 $24.95
* Marmally CLOSED (NC) per pair 6-Core WEB15%5 $49.95
» Self adhesive or screw mount
LASQ72

4
ONLY . FROM

$525

$2495 S

THERMAL

DETECT
~ TECHNOLOGY

CCTV EXTENSION CABLES
Graat for conneding survaillance
cameras up to 80m. Video & Power,
Compatible with maost OVE systams,
30m WQ7283 $19.95 (shown)

60m W7 227 $39.95

FROM

$1995
e Iy

BALUN KIT

Sirmplify your CCTW installation by
combining compasite video, audia
and power for transmission aver ana
ILTP CATE cable, QC 358567

ALSO AVAILABLE: BNC/RCA/
Power to Cat5e/6 QC34669 $32.95

QUAD ELEMENT

FIR DETECTOR

* Compact, reliable and
effective

# Built-in automatic
temparature to halp
aliminate falsa triggers

* Swivel bradket for quick
pasition adjustment

LAE0AS $44.95 EA

3 FOR

99

SAVE OVER $35

jaycar® ss
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home

solar

12V FIXED
SOLAR PANELS

High parformance maonoerystalline panels
dasigned for emvironmantal conditions with a
durable anadised aluminium frame and 3.2mm
| iron tampered glass.

Junction box included. FROM
40W  FMI055 $59.95 (shown) JUST
BOW 29102 5109
130W 29051 5169 55995
170W 29055 5209

12V SOLAR h
PANELS WITH CLIPS )
High efficiency, small footprirt », L
salar panel charger kits with leads e P

and dipsta keep your 12V battery »

topped up at the campsite. FROM

5W ZMP050 $24.95 (shown)
10W ZMP051 $39.95
20W ZMP052 $59.95

NeEED A SOLAR CHARGE CONTROLLER
TO SUIT? AVAILABLE FROM 10A TO 50A
PRICE FROM $39.95

2 % Mains Dutlets USE Charging Port

\

20A MPPFT SOLAR CHARGE

CONTROLLER FOR LITHIUM

OR SLA BATTERIES

Uses Maxirmurn Power Paint Tracking

(MPPT] for maximum effidency and

charge rate. Charge lead acid

(sealed, gel or loaded)

ar lithiurm batterias,

* 3-stage intelligant
charging

® 1 2/24% operation

MP3741 5199

LITHIUM BATTERIES
Lithiurn iron phosphate
(LiFePD4) batteries ara the
|atast in battary tachnology.
Featuring up ta 10 times the
battary cyele life with only half
the weight of itz lead-acid
aguivalant,

12.8V12AH SB2211 $149
12.8V1BAH GSB2212 $199

S82344

ULTRA
HIGH POWERED

Just
2V 2000W PURE $49 9

SINE WAVE INVERTER

* MORE POWERFUL
* FASTER RECHARGE
* MORE PORTABLE

FROM

149

4~ ._‘_ 12.8¥ 25AH GSB2213 5299 « LIGHTER Designed for mobila or parmanent powar
BUY BOTH FOR - 12.8¥ 100AH SEZ215$799 « SAFER inztallations it will run sensitive electronic and
paowar hungry devices such as a microwave,
$2 1 9 o o pawer taols or TV, 12VDC to 230VAC, Short
,égdtwil-':l Fsﬂ;ﬂgﬁq')‘:ﬂtg‘tﬁo t:f S;::alar Chadrge circuit, overload, low aver valtage, and aver
ntroller wi isinterface, an -
SAVE $39. 95 contral your power installation using your fg?fbﬂﬁiﬁi:?ﬂonl MIS740

Srmartphona, MP3745 $59.95

Wi-Fi module is not stocked in all stores but can be ordered.

24V 2000W MI5742 $599

ENLY - l'

95
QL -,
50A HIGH CURRENT
ANDERSON CONNECTORS
Uzed widely in both domestic and
industry applications. Suppliad as a
maoulded 2 pale with contacts.

® 5048 SO0V (AC or DC) & gauge
PTAA20-FTA4427

FROM

s450 T —

SOLAR PAMNEL POVWER CABLES
Dust, age and LW resistant, tinned cappear
conductars ta minimise carrosion,

® |P&5 rated 504 4. Omm?
50AWH3121 $4.50/m

FOAWHI22 $6.50/m

7T i~

WATERFPROOF SOLAR
POVWER PV CONNECTORS
IP&7 rated for maximum
anvironmental protaction,

4mm Male FP5102

Amm Female PS5100

JUST

L= 39

RATCHET CRIMPING TOOL
FOR NON-INSULATED LUGS
Comfortable grip & ratchet
rmachanism relievas strain an hands.
TH1847

Full rangs of othar
wiring hardware
available in-store or
onling.

Power to the Home

REMOTE CONTROWLED 10A DOUBLE GPO
WITH RCD*

3 OUTLET MAINS Designed to be a direct 25
|- JCONTROLLER e 0

Turn any standard mains outlet on and 2, 104 GPO. Built-in

O

12vDC DIGITAL
MAINS TIMER
SWITCH MODULE
Ideal for autamating your
heating & lighting ar any
ather switching application

L[ E

5405

G0 P offuia remats. Goad far sthchmg off reoto pravent eladric NOW  that requires multiple
- | iy hard to-reach power points. o d | EDindicators. $ 95 unattended switching cycles.
! Upto 30m range, M38147  poa04s was $49.95 3 9 o Eight on/off sattings
?LOSC:I't:(AI LABLtE: *Residual Current Device e 15483 240VAC SAVE $1 0
.= utlet + remote
i JUST M36148$19.05 SAVE $10 A5 WAS $59.95
-
/ s39%
S55W COMPACT UNIVERSAL
LAPTOP POWER SUPPLY
Compact size, high power plug
pack design. Automatic valtage  HIGH POWER
HIGH POWER detect. Compatible with popular 5LIM & LIGHTWEIGHT
SLIM & LIGHTWEIGHT laptops fram HF, Dell, Toshiba, 10-WAY
MP35cy IBM, Lenova ete. SURGE PROTECTED
HIGH POWER h__ ¢ 1USB socket POWERBOARD
MAINS POWER SUPPLIES MP3342 10 mains sockets
Slimn rmains power adaptars designad with low enargy with surge and spike NOW
consumption. Regulated output voltage. Fits side by sida protedtion. EMI/RFI filter,
on a pawer board, Supplied with 7 changeable DC tips. JUST Data and TWreception $7 995
12VDC 5A 65W MP 3540 protecion.

24VDC 2.5A 65W MFP3542

54935 55975
48VDC 1.25A 65W MP3544
click Scollect Buy online & collect in store

® 23 JSE ports
MS4033 WAS $84.95

b -. '.-
ON SALE 27.12.2020- 23.01.2021 ja gca r >

SAVE $5
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car maintenance & upgrades at home

Car Security

Fg:lm39 5 .. ‘3\

DOOR LOCK ACTUATORS
Usad an passenger/driver doors, Durable,
waterproof, dustproofand suppliad with
universal mounting hardware. Wiring not
included. Input voltage: 9 - 16VDC.

Slave Passenger LR2213 $13.95 (shown)
Master Driver LR22315$15.95

JUST

55295 \ _.9‘ e

REMOTE CONTROLLED

CAR CENTRAL LOCKING SYSTEM
Upgrade ta a remate keyless antry! Easy to install
and comas with twao remate key fobs.

* Includes master actuator, wiring and remaotes
LR2a3%

JUsT

59495

4 DOODR REMOTE ——— e

CONTROLLED CENTRAL

LOCKING KIT WITH KILL SWITCH

Lock and unladk your ear doars from a distance
without having to furmble around with keys. 9 - 16VDC,
s Frequency: 433.72MHz

LRE842

FROM *

$995

INTERIOR LED RETROFIT KITS
Upgrade carfcaravansboat interiar lighting
with LED tachnalogy. Each kit consists of
cool white LEDs with 34 adhesive foam
backing. 12vDC. Universal T10/211/BARS,

Car Lighting

) REPLACEMENT
et SOBES

Avrange aof 150 lumens
ultra-bright white LED
replacement globes
for car interiar lights.
Compatible with
madern " CANBuUs"
syterns. 1207 wide

HEAD-UP DISPLAY
SPEEDOMETER

WITH GRS & OBDII DATA
Keep your ayes on the road and read all tha important
drivinginfa, such as spead, fram a head up display
reflected off the windscreen,
* At brightness adjustment
LAZ034

Reversed imags reflects
correctly antowindserasn.

JUST

$50995

WIRED REVERSING

-
CAMERA WITH 7" LCD NOW I
Ideal for $WDs, trucks, Rvs and larger $

vehides. Enables you tamonitor the area 249
tathe rear of a large vehicla with a wider

field-ofwview Remate contral included. SAVE $20

12/24VDC. QM3TAZ WAS 5269

SOUND DEADENER
Self-adhasive and easily moulded.
Pravides acoustic isalation and
insulation far raaf, firewall, flaar,
quarter panals, daars and under
bannets, 330rmm wide, WAS $32.95 EA
Butyl AX3687
Butyl/Foam Combo 433589

N
s Now
= 2755

SAVE $5

COAXIAL SPEAKERS

WITH SILK DOME TWEETER
Pravides clean, erisp, natural and smoath
balance sound. All madels are pairad
with soft dome tweeters, Sold as a pair.
4" A0WRMS  C52400 $89.95

5" 50WRMS  CS52401 $119

6.5" F5WRMS C52402 $139

FROM

$89%

H4 HI/LO LED POWERED
HEADLAMP KIT

Bright and efficient. Equippad with
advanced Luxeon Z ES LEDs,

* 3300 lumens 40W

* 12/24VDC $ NOW
53524 WAS $169 1 49
SAVE $20

2.5W 260 Lumen ZD0585 $9.95 beamn. 12VDC. JUST
3.0W 310 Lumen ZD0557 $12.95 3 sizes available. $1 295
4.5W 450 Lumen ZD0527 $14.95 D07 50-54 EA
FROM FROM
__.-“-’.( .
WATERPROOF DEUTSCH ~ HIGH GRADE 12V TO 5VDC e
2-WAY CONNECTOR SET CIGARETTE POWER SOCKETS CONVERTER adaptar included)
Ferfect for connacting up sensors’  Far wehicle and marine use. Indudes panal WIRING KIT

lightzin the bay duatotheir
superior corrosion protection,
® 134 rated,

2-Way FF2150 $7.95
4-Way PP2147 $9.95
6-Way FF2142 $11.95

Single
Double

More ways to pauy: me

and surface mounts. 104 rating

Single with LED Voltmeter P52024 $29.95
Single with Dual USB Charger

Get rid of unsightly powar cables
floating around car dash that powers
GPS, Dash Cam or mobile device,

* 2,54 continuous currant

* Cablalength 1.3m

MP 3875

F32020 $16.95
F52022 $21.95

F32024 $29.95

12V
REVERSING CAMERAS

Save an buying a whole new revarsing camera
kitifyou hawve a faulty or damaged camera,
IP&7 rated Wide 1207 angla view.

Flush Mount QC3530 $49.95

With Bracket QC3532 $49.95 (Shown)
IR LEDs with Bracket QC3535 5119

F!":2".995

0BDIl BLWWETOOTH®4.0
ENGINE CODE READER
Diagnose your cars problam. Plugsinto
OBD-Il port and transmits spead, RPM, fual
consumption, etevia Blustooth® toyour
Smartphona PP2145

JUST

G530

$6995 —
AUTOMOTIVE

MULTI-FUNCTION CIRCUIT
TESTER WITH LCD
Designed ta test the alectrical
systern of an automative vehicle
running an 124 or 244 Tests
valtage and polarity of a dreuit.
Loeates misfiring eylindars.

» LED indicator

1454 WAS $64.95

NOW |
$ 5995
SAVE $5

AUTOMOTIVE DMM
WITH DWELL & TACHO
Perfect for the warkshop as an

an engina analyser aswell as
basic DMM. Full dwell angle
measurermeant and tacho, Masx/'
data hald and bright badklit
LCD.

* 2000 Display count

® RPN 3 10

ONLY

54995

IN-CAR BATTERY
MONITOR AND
TEMPERATURE DISPLAY
Flugsinta an available powar
socket to display system voltage
and interior cabin
temperature. Easy
toread LED display.
Qr2zzz

Q1444

ONLY

$1 995

jaycar® =




AMAZING
SELF-FLYING
DRONE!

LASER GUN & DRONE SET \
Launch thizamazing 'ohstad e avaoidance &
salf-flying drone and watch it fly, than pull out I
the gun, take aim - shoat! Hit the drone and it ot
shuddars, strike it 3 times and it falls safaly to ground.
Warning - The drana shoots back. Full ealour lighting
and multiple sound affects. Add up ta 3 dranas,

Ages B+, GTA0B2 Seswebsite or in-store for details.
Additional Drone to Suit GT4082 GT4084 $24.95
Dua early January.

SPACE RAIL M
CONSTRUCTION KIT [ " g
Build your own ‘'marble’ raller )
coaster. Tha spiral "elevator” lifts
the marblas to the top ofthe rail,
and gravity takes cara of tha rest.
170 piece. Raquires 1x C battary
(zald separataly). Ages 15+, K19004
2 PK C Batteries SB2415 $4.50

TOBBIE THE ROBOT
- HEXAPOD KIT
A blegged robat that
yau can build, Walks
and spinsinany
direction and will
baep and flash

its eyes Ages B+,
k17031

JUsT

54995 .

v

WEARABLE BADGES & ELECTRONIC DICE KITS

5499

52995

Runs on potatoes ar with
tamatoes, lamans, apples,
avan soft drink or baer! Safe
‘C- and highly edueational. Ages
10+, K18937

59995

REMOTE CONTROLLED

2-IN-1 TANK CONSTRUCTION KIT
Assernbled intotwao different tanks. Drive
around on caterpillar tracks and raise/lower
the turret. Equipped with gunfire sounds. 759
piaces. Ages &+ Requires 3 x AA8% and &x Ad
JUST  batteries(sold separately). KR9242

4 PK AAA Batteries SB2413 $3.25

12 PK AA Batteries SB2333 $7.95

HYDRAULIC
CYBORG HAND KIT
Sirmulates the movements of hurnan hand/
JUST fingers, using hydraulic power. It allows every
fingar joint toadjust at different angles for
close-fist/ar open-palm precisely. Ages 10+
KRY244

ok

séﬁ?

SMAP-ON ELECTRONIC KITS
All in bright caloured pieces. Parts simply
snap togaether withaout any screws ar
saldering. Ages &+, KJBI70-K 3925

Full rangs available in stare or online.

Ktz
POTATO CLOCK KIT

Thesa kits are a great way for your kids and grand kids to start saldering and pid: up

same electronics an the way. They will alsalearn about how various companants work
including LEDs, transistars, integrated circuits and more. Each kit requires a
CR2032 battery (SB2522 $3.25 sold separately). $19.95 EA

6 DIFFERENT KITS AVAILABLE:

Shull Badge
COwl Badge
Roclet Badge

with Alternating Flashing LEDs
with Touch Sensitive LEDs

with Flashing LEDs

Pirate Badge with Flashing LEDEye

Robot Badge with Touch Sensitive LEDs & Buzzer
Electronic Dice with Flashing LEDs

cmpbLp

ANY
3 KITS FOR

40

SAVE $19.85

KM1020
KM1022
KM1024
KM1024
KM1028
KM1029

RETRO STYLE
HANDHELD

GAME CONSOLE
WITH 256 GAMES

Hours of entertainmant

takeepyouandtha ®
kids entartainad. CONNECT
Features a 2.8" colour ITTO
serean, builtin speaker YOURTV
and a 3.5mmtaRCA

and USE recharge

cable. Awvailable in

Black or Red, Ages 15+, ONLY

GT4280
Dua early January,

52995

In the Car

JUST

129

7" TFT LCD
WIDESCREEN
COLOUR MONITOR
WITH IR REMOTE
Suitable for in-car and harme
entertainment, use it to watch video

Wireless Headphones
AAZ047 RRP $39.95

bonus
free gift

fram any composite source such as a
OWD player ar game console, OM3752

JUsT

54995

REMOTE CONTROLLED 2-IN-1
ROCK & DIRT CRAWLER
Interchangeabla &AW D tyres for speed and
caterpillar tracks for rough terrain, Speedsup
ta 10kmsh, 2.4GHz remate requires 2 x A8
battaries(zald separately). Agas B+, GT4247
2 PK AA Batteries SB2424 $1.95

;ow
1 995 i 2
SAVE $3 t 3

TABLE TENNIS

* Collapsibla net

* Spring-damp nat support posts
s Indudes 2 x paddles & 2 x ball
GH1152 WAS $22.95

MAKE YOUR OWN:
CLOCK KIT

Easy toassemble. Mo battaries
required. 31 pieces. Agas 6+,
KJB995 WAS $16.95

BO0W 240V
Soldering Iron
TS1485 $24.95

JUST
WIRELESS
INFRARED
STERED
HEADPHONES
Add these wireless
headphanes tathe monitor an the
laft and enjay automative bliss! Soft
cushionad pads, A82047

. ..
-8
click & collect I Buy online & collect in store ON SALE 27.12.2020 - 23.01.2021 jagcar' .




CLEARANCE

ORDER ONLUINE, COLLECT IN STORE

Listed below are a number of discontinued (but still good) items that we can no longer afford to hold stock.
Pleasering your local store or search our website to check stock. At these prices we won't be able to transfer from store to store.
STOCKIS LIMITED. ACT NOW TO AVOID DISAPPOINTMENT. Sorry NO RAINCHECKS.

AUDIO & VISUAL SECURITY

150 1080p HOMI CatSefs Extendar with Infrared  HOT PRICE  ACI746  $219  $169 10280p AHD Dome Camera with IR HOTFPRICE QCREE7

2 Channel Mixer with Mizrophone Preamp HOT PRICE  AMAZ01 $49.95 $39.95 1020p Wi-Fi IP Carnara with Par/Tilt QCHESE . 35995
Z'Way DizplayPort Splitter ACITES | $49.95 $39.95 12 AC/DC Door Strike release LASO7E . 32995
Z'Way DizplayPort Switchar ACITET | $49.95 $39.95 15m CCD Cameara Bxtenzion Cable WQF2RFF . $3995
215 WRMS Portable Stareo Amplifier AMDS04 | $59.95 $49.95 4 Door RFID Access Controller HOTFRIZE LAS35% $1ae
2% HOMI ta VAT ampane nt & Analagu e Digital Audia Camertar ACITE | 119 foo 720p AHD Dame Carmera with IR QCBATY . 55995
3.5mm Flug ta SozketCablewith Mizraphans and Valums Cantral- 0.5m WAT1Z0 $14.95 T20p AHD Wirelesz: Recsiver & Camera Kit QICBAST 539
4 'Way Digital Audio Switcher AC1723 | $39.95 Fi0p Cutdoor Trail Camara Qcaodt  $149 0 $129
& Way Speaker Salactor with Internal Protection AC1683 | $129 o9 Cailing Mount Alarm with Remote Contral LASZ1S  $34.95 $24.95
6.5" Rechargeable Cube Speaker with Blustooth® Technology | C52482  $119 $39 Coneord 8 Ch 4K DVR Package - 4x5MP Cameraz  HOTPRICE CWE100  $799  $&99
Conzord 50m 4 HDMI Fibre Optic Cable HOT PRICE WO7496 | $299  $249 Coneord 8 Ch 4K MNVR Package - éx5MP Cameraz  HOTPRICE CWS&02 $1,297 $1,0909
Ezonomy UHFAHF Mazthead Amplifiar LT3276 | $49.95 $34.95 Wotion Senzor Camera recorder with 38R LED= Qcanz? a9 179
HOMI 4K Rapeatar ACITI7 | $34.95 $24.95 Mon-Contaat Infrared Dioar Exit Switch LASTET $74.95 $49.95

Fortable 5.8GHz Wirelesz 1020p HDOMI AV Sender  HOT PRICE  AR1901 | $229 $179 Rachargeable Solar Senzor Light 5L3239 $89.95 $64.95

IT & COMMS

1254 Dual Battery lzolator [V 5R) MEZ&27 | $42.95 ! 0.5 80 Ch UHF Tranzesivers Cz1027

12 8.5A Desktop Power Supply HOT FRICE | MP3258  $99.95 8 W UHF CB Radio Tradies Pack - Pair HOTPRICE DC1076  $329 | $229
18W USE Type-C Mainz Power Adaptor with Power Dalivery MP3H 0| $24.95 8 5 UHF CB Radio Tradias Pack IP&7 HOTPRIZE DC1069  $449 @ $349
240 AC Aluminium 48 LED Light Strip with Switch ST3944 | $59.95 8 Advanead 2 Watt 80 Channel UHF Tranzceiver with CTCSS DC1049 $59.95 $69.95
24WAC Aluminium 72 LED Light Strip with Switch ST3948 | $89.95 8 Etharnat Cver Power M3 00 Wi-Fi Aczess Point YHB3ET $149 0 $129
2500 Lum en Rechargeable LED Tarch HOT FRICE | 5T3499 | $129 Etharnet-Cwver-Power Kit YHB355 $99.95 58995
2600mAh Matallic Power Bank Roze Gold MEBE3724 | $14.95 WEA To Composite & 5-Video Convarter HCA907 $49.95 53995
2&00mAh Matallic Power Bank Silver WMEBE3TPZ | $14.95 5995 Waterproof Floating 80 Channel 3W UHF CB Tranzcsaiver DC1074  $129 00

2&00rmAR Matalliz Power Bank Space Gray MEBE3773 | $14.95 5995
3 x Oelon Osram LED Tarch 1/2 PRICE! | 5T3427  $9.95 $495 AUTO & OUTDOORS
2 SR rorpuied M Poner Sy e By (el was [now

SVDC 1A USE Mainz Ad ith Mizro-B Cabl MP3544 | §19.95 $14.95
ains Adaprarwith Misro-S Latle $ $ 1080p Wi-Fi Dazh Cam ara with GPS Qvases  $189  $169

4300 Luman &5 Inch Salid LED Driving Ligh sl3szn | §149  $129
U =n &= neh 5o rving Cignt ¢ h 3G GPSVahide Tracker HOTPRICE LASOZE $199  $149

Blustooth® In-Car Earpiecs with USE Charger AR313S $19.95 $1495
EDUCATIONAL KITS 8. GADGETS Fh Tranamitter with USE & 50 Playback ARI1ZE6 $14.95 $9.95

ool [how | save
Cirauit Seribe Maker Kit KJ9310 $ag 59 $20 HARDCORE

Crraw Cireuits Cireuit Seribe Basic Kit KJ9340 | $69.95 $E59.95 30Pisze Tool Kitwith Caze $29.95
Drraw Cirglits Cirelit Seribe Ultimate Kit HOT FRICE  KJ2300 | $142  $109 30004 True RMS AC High Current Clamp Mater am1562 $49.95
Makeblack mBat Blues Robot Kit KR2Z00 | $199  $16%9 300 Hat Air SMD Rewark Station HOTFRIZE T51&45  $159
M aksBlock Meuron Inventor Kit K1g120 $99 570 & Pizes 1000 WDE Sat TD2031  $59.95
M eetEdizan Robot Kit KR2210 | $99.95 $79.95 Benchtop 14-Bin Starage Organizer HB&341  $49.95
Mation Drane GT4224 | $34.95 $24.95 2 Bay USB 3.0 SATA HDD RAID Enclazure HiC4aaa §99

Portable 14L 12% Coolar F Warmer GHI1373 | $119 . 4:1-] Arduino Compatible 16216 LED Dot Matrix Module HKCAa07 24,95
Puppy Go Al Smart Dag HOT FRICE  KR9234 | $149 $129 Arduing Compatible 3W 200 Lumen LED Madule HC4das $10.95
Space Rail Canstruation Kit - Glow in the Dark K12001 | $49.95 $39.95 Arduine Compatible Ultraviolst Sensor Madule HC4518 $29.95
Squizhy Cireuits Deluxe Kit KJ9352 | $129 s99 Long Range LoRa IP Gataway HC43ed  $99

Winyl Reeard Carry Case GE4101 | $39.95 USE PortVaoltage Checker Kit KC5522

More ways to pay:




SAVE 5200

DESKTOP 3D SCANNER V2
WITH SOFTWARE
Watch real life objects becoma digitized « CAPTURES

MATTEr ~FOPM

bafara your eyes, Scansupto250x GEOMETRY IN
180mm. Sleak, foldable design for AS FASTAS
warkspace storage. Comes packed with 1 MINUTE!
MFStudio software with +Quickscan. * SCAN OBJECTS
* Scans up to 2500H) 2 180(0mm WITH AN
TLAAZO WAS 51499 ACCURACY
Seewabasite for details. WITHIN

+- 0. 1MM

NOW

1299

SAVE $200

RESOLUTION.

PORTABLE BOOM BOX SPEAKER

Stream music fram your Smartphana or Tablet via
Bluetoath® in true stereo, or conned via 3.5mm Auxinput.
® |PXE Water resistart

HOT OFFERS:

5 PORT USB CHARGING STATION
WITH STORAGE COMPARTMENT
* Charge up ta 5 LUSB devices atthe sama!
* Waximum power output of 245 per part,

THREE
FILAMENT
30 PRINTER,

COLOUR MIXING
TECHNOLOGY

O

DOBOT

MOOZ-3Z TRIPLE

FILAMENT 3D PRINTER

* Equippad with a threa-color print head faor
colour mixing

* Easzy-to-use controller and mokile app

* Faaturad with 3.5" LCD touch pad, Wi-Fi LISB
connectivity, magnetic heat bed and more

* Supplied with a rall 2ach af eyan, maganta
and yellow filamant to gat you started.

& Prints up to: 100{H) s 100(Dia.Jrnrm

TLAA1Z WAS 51499

Ses wabsite for details.

NOW

1299

SAVE $200

LOTS OF FILAMENT COLOURS & STYLES
AVAILABLE PRICE FROM $19.95

7' LCD WIRELESS 2.4GHZ VIDEQ DOORPHONE
Madern touch sensitive manitar with dear visian ta idenitfy
visitars., Pravides elagranic daor strike and gate contral, as wall
as full talk-back ta the outdoor unit. QT332 WAS $399

* Bluatooth® Wirelass Technalagy
® True Wirelass Sterec (TWS)

* Google Assistant & Siri* Suppart
C52499 WAS $149

NOW

119

SAVE $30

370

SAVE $49.90

15,000MAH PORTABLE
POWER BANK
* 4 LEDs show charge status
* Dual USE Type-Apoarts

& 1 UJSE Type-C port
o Upto 34 total powar output
MB3806 $59.95 EA.

2FOR

# Includes & dividers and a
12VDC, 44 power supply.
WICTT 55 WAS $59.95 * P44 rated

NOW

3)

WIRELESS TWS SPORT
EARPHONES WITH BLUETOOTH®
Fits comfortably and pairs very easily.

Up to 3hrs playstalk time.

» Bluetooth® 5.0 9
o True Wireless Sterea (TWWS)

WI-FI IP CAMERAS
WITH INFRARED LEDS
Suitable for night time use,
F20P QC32A7 WAS $69.95
NOW $49.95 (shown)

1080P QC3IR52 WAS $79.95

# Built-in Microphaone NOW $59.95 \
ALZ1AT WAS $69.95
NOW NOW FROM .
55995 54995

SAVE $10 ‘ J SAVE $20

§°§995 5329
SAVE $20 SAVE $70

* 2way audio intercom
sYariousmelodias

R/C MOTORISED ROBOT ARM KIT
|deal for anyone interested in rabotic
construction. 1004 lift capacity. Supplied as a
kit of parts with detailad instructions. Requires
AxD batteries(SB2321 $8.95
sold separately). Ages 12+,
K JB995 WAS 5139

NOW

599

SAVE $40

TEAMS AN D CONDITIONS: REWARDS/ CLUB MEMBERS FREE QIFT, 5 B4VINQ DEALS, & MEMBERS OFFERS requires ACTIVE Jaycar Rewards ¢ membership attime of purhace. Refar taw s beite far Rewards
# mambe rhip T&C e, IN-STORE ONLY refers ta campany awned starss and nat available ta Ressller. Page 1: 10% OFF Flashfarge Filamant appliss taallealaum and sizes. FREE QIFT: Buy DachCam [0v3249)
and gat 320B mizra30 = ard [C4992) FREE.1 F% OFF TV Maunting Brackets apply ta CW2205, CW2211, CWas1 9,CWa539, CW 2240, CWIR51-53-59, CW2251- 45 47- 63 49, CWIBT4- 75 72, CW 3520-22-83.
Page 3:Buy1 x QC3290 +1 = 05 5294 far$ 399, MULTIBUYS: 2 x M5&1 08 far $30. 2x ME4104far$50.5 % LAS044farE 99, Page &: Buy 1 x MPS741 +1 % MP3734far$219. Page & MULTIBUYS: Buy ANY 3
KITS far 340 appliss ta KM 1090, KM1 092, KM1093, 11094, KM 092, KM1099, KM1097 & M23752 arany = am binatian. FREE QIFT: BUy Ircar Manitar [OM3752) and get Headphanes (442047 ) FREE. Pags &
MULTIBUYS: 2 x MB3304far§70. SUPPLY CHAIN DISRUPTION. We apalagics farfactars aut of camtralw hich may reeuh in same iteme may nat baing available an the adverticed an-cals date af the catalagus.

For your nearest store
& opening hours:

J1800 022 338
# www.jaycar.com.au

unnings
Warehouse

Over 100 stores &
130 resellers nationwide

on
Huy

ha time of print but

it



Aaaah . .. wind chimes! They’re so soothing . . . listening to the random
notes as the wind creates its own melodies. But what do you do if there’s no
wind? Aim a fan at it? We have a better idea: our Electronic Wind Chimes
removes your reliance on the wind, and even gives you the possibility of
playing tunes using the wind chime, enriching the experience!

his circuit drives a wind chime
I using solenoids. It does soin a
way that neither affects the to-
nality of the result, nor prevents the
chimes from being operated by the
wind in the normal way. So you get
the best of both worlds.
More good news is that electroni-

it. Read on to understand why this
is so.

Wind chime basics

Wind chimes play a series of notes
that are generated by a clapper strik-
ing the sides of chime tubes. These
tubes hang freely, so they can resonate

at their tuned frequency when struck.
The clapper is moved by a sail, which
is driven by the wind. Fig.1 shows the
basic arrangement.

The notes and sounds are very de-
pendent on chime tube length, thick-
ness and diameter and the hanging
point.

cally, it is fairly sim-
ple and uses readily-
available parts. 8o you
should not have diffi-
culty building it, nor

Features & Specifications

Drives wind chimes with up to 12 elements (or multiple smaller chimes)
Suits a wide range of sizes from miniature chimes up to large ones
Individual calibration of solenoid drive control parameters

The frequency is
higher with smaller
wind chimes — these
tinkle away with a
light breeze, produc-

isit 1ﬂ(91y to bI‘eak th.e Seqllerlce recording and playback jllg high'pitched notes
bank. Sequences with long delays can be recorded in shorter periods at a fast rate. Larger
However, you will Optional randomisation of the time between chime sirikes wind chimes produce

need a degree of me-
chanical skill to make

Adjustable randomisation parameters
Optional automatic switch-off in darkness

lower-frequency tones
at a slower rate.
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This is a preview of the February 2021 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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St h App In

Naking Android Apps

venbor

The Android logo is Copyright Google Inc.

App Inventor is a free, cloud-based tool that lets you make your own
Android apps. It’'s maintained by MIT and is run through most standard
web browsers. Roderick Wall shows you how it can be used to make

a simple TDR (time domain reflectometry) calculator for your phone,
which can help with testing electrical cables for faults.

By Roderick Wall

he Massachusetts Institute of

Technology (MIT) in the USA has
released a free “App Inventor”. This
allows you to use blocks to design ap-
plications thatrun on Android phones
and tablets.

I used it to create a TDR (time do-
main reflectometry) calculator, which
calculates the distance to a fault in
a transmission line, as in the TDR
Dongle project from December 2014
(siliconchip.com.au/Article/8121).

You can download my SILICON CHIP
TDR Android calculator app from
siliconchip.com.au/Shop/6/5733 —see
the end of this article for hints on how
to install it on a phone or tablet.

BE. PP INVENTOR Connect - Bulld - Settings -

Palette

User Interface

EHRQI

Expart keystore
ListPicker v | Delete kaystare

Frovides a .aia file of
Your current project
which can be shared

Layout

Media

Drawing and Animation
Maps

Sensors

Building an App

I used the following steps to de-
sign and create the TDR application.
You can use a similar procedure to
make your own custom Android ap-
plication.

App Inventoris a cloud-based tool,
which means you can build applica-
tions right in your web browser. The
website offers all the support you
need to learn and how to develop
basic applications. Start by opening
the following link in vour browser:
https:/appinventor.mit.eduw/explore/
get-started

MIT also has an App Inventor Com-
munity forum where vou can ask ques-

tions about yvour project. See https:/
appinventor.mit.edu/explore/library
While designing vour project. if you
run into a problem, try doing a Google
search like “App Inventor How to X”
(where X isreplaced with your query)
for quick answers to your questions.
There is lots of information on how
to use App Inventor on the internet.
Fig.1 shows the first window of the
MIT App Inventor. To starta new pro-
ject, click “My Projects” and select
“Start new project”. Note that you can
download a source code file for the
project (with a .aia file extension) that
can be shared with your friends. Itis
a good idea to use this method to save

MyProjects  ViewTrash  Gallery

Start news project

Media

Fig.1: starting a new project in App Inventor is quite simple and the interface isn’t as com plex as most programm ing IDEs.
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It’s great to work in a well-provisioned electronics lab with lots of bench
space and plenty of test instruments and tools. But we don’t all have that
luxury! So we decided to come up with a way to cram all the most essential
electronics tools into a small space, such as a typical desk, sharing space with
a computer and possibly other gear. We even managed to keep the cost low!

oy

e noted in our Mini Digi-
tal PSU project starting on
page 38 that its design was

partly driven by the need to create a
compact solution that would fit on a
small workbench.

Notonlyis the hardware for that de-
sign small, but because it can be con-
trolled from a PC via a USB interface,
it can be tucked out of sight altogeth-
er, taking up practically zero space on
your bench.

We realised that, in addition to a
power supply, another vital piece of
test gear which usually takes up a lot
ofbench spaceis an oscilloscope. USB
oscilloscopes have been around for a
while now, so we decided to look into
adding one to our setup.

BitScope Micro

A’scopeis veryhandy to have when
it is needed, but you might go weeks
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or even months without touching it.
And we wanted to keep the cost low.

After doing abit of research, the Bit-
Scope Micro appeared tobe a good op-
tion. It has two analog channels with
20MHz bandwidth as well as six dig-
ital logic channels — enough for com-
mon jobs like sniffing serial, I°C and/
or SPI traffic.

Itinterfaces with programs that can
run on Windows, macO8 and Linux,
including on the Raspberry Pi. There
isn’t just one suitable piece of soft-
ware, but several.

ADSO program allows the BitScope
Micro to be used as either a digital or
mixed-signal oscilloscope, and it can
also generate analog waveforms.

Thereis also a Logic program which
can perform protocol analysis, includ-
ing SPI,I°C, CAN and UART and a gen-
erator program can be used to generate
arhitrary waveforms.

Australia’s electronics magazine

The Micro is only one of an exten-
sive range of BitScope test gear; their
products all work with the same soft-
ware.

In any case, because the BitScope
Microis one of the cheapestUSB oscil-
loscopes, and it can run from a Rasp-
berry Pi, we decided to get one to test.
And then we had anidea. ..

The Virtual Workbench

While testing the Mini Digital PSU,
it occurred to us that sometimes it
would be necessary to isolate the
power supply output from the con-
trol PC. The grounds may need to be
at different potentials; a direct con-
nection cannot work as the ground of
the Mini Digital PSU isis plugged into
the ground of the USB host it is con-
nected to, which is typically Earthed.

You could use alaptop or notebook
computer running from its internal

sificonchip.com.au



S LGS
Ll

This is a preview of the February 2021 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.

siticonchip.com.au Australia’'s electronics magazine FEBRUARY 2021 81



S LS ]
R

This is a preview of the February 2021 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.

82 Siicow CHIP Australia’s electronics magazine sificonchip.com.au



S LGS
Ll

This is a preview of the February 2021 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.

siticonchip.com.au Australia’'s electronics magazine FEBRUARY 2021 83



S LS ]
R

This is a preview of the February 2021 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.

84 Siicow CHIP Australia’s electronics magazine sificonchip.com.au



S LGS
Ll

This is a preview of the February 2021 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.

siticonchip.com.au Australia’'s electronics magazine FEBRUARY 2021 85



S LS ]
R

This is a preview of the February 2021 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.

86 Siicow CHIP Australia’s electronics magazine sificonchip.com.au



: . o o

' y_— ' A ) : = RS = el [ -
. = ) — P
. - =3 _r - - 4 L. - I-..__ > ' o
= - URE; ! i { i - ¥ S . -
= - . = = -
_— s — _—
n T I s ‘Go“

Every articlie in every issue (

SINCONRGHIE

an now be yours forever in
digital [PDF) format! <z

o High-res printable PDFs* @ Fully searchable files - with index @ Viewable on 999% of personal computers & tablets

* Some early articles may e scans Software capable of reading PDFs required | freely available)

Digital edition PDFs are supplied as five-year+ blocks, covering at least 60 issues. They’re
copied onto quality metal USB flash drives {at least 32GB). Just order which block{s) you want!

® November 1987 - December 1994 @ January 1995 - December 1999 @ January 2000 - December 2004
® January 2005 - December 2009 @ January 2010 - December 2014 @ January 2015 - December 2019

Each five-year block is priced at just $100, and yes, current subscribers receive the normal 10% discount. if you order the entire collection,
the 6th block is FREE {ie, pay for five, the sixth is a bonus!). All PDFs are high resclution (some early editions excepted) and the USB
Hash Drives are high quality metal USB3.0, so if you save the files o your PC hard disk, the USB Flash Drives can be used over and over!

SUBSCRIPTIONS TO SILCON CHIP REMAIN THE SAME!

Of course, so you won't miss out on a current issue you can still subscribe to SILCON CHP . . . and you'll $ave money
over the newsstand price. Your SIUCON CHP will be delivered every month right to your mail box . . . no waiting!

@ Subscribe to the printed edition e Subscribe to the digital edition @ Subscribe to the combo printed/digital edition

Want to know more? Full details at
siliconchip.com.au/shop/digital_pdfs




Want to {almost!) DOUBLE your computer’'s performance?

by Nicholas Vinen

Upgrading to &

The latest desktop

processors from AMD, dubbed Zen 3 but also known

as the Ryzen 5000 series, offer a 20% improvement in performance
compared to their predecessors, making them the fastest desktop CPUs
available at the moment. They are also quite affordable, and upgrading is
relatively easy if you have a Ryzen processor on a newer motherboard.

office PC (and write this article) by

the very impressive performance
numbers and reasonable prices that
were revealed at AMD’s Zen 3 launch
last November.

At the time of writing this article,
this line of CPUs (currently four strong)
have taken the performance crown from
Intel and are quite reasonably priced,
with a choice of 6, 8, 12 or 16 cores.

For most people, the 5600X CPU
with six cores for $469 is more than

Iwas prompted to upgrade my
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adequate, and will be a significant up-
grade from previous generation chips.

If you have an AMD motherboard
and upgrade your cooler and memory
at the same time as upgrading the CPU,
you can get a 30-50% increase in per-
formance for around $600.

You might even get a bigger boost if
you are using an earlier processor, and
if you are willing to spend a bit more
{up to say $1000). the gains canbe huge.

I bought my previous CPU only a
year ago, in January 2020, for $315 (a
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Ryzen 3600). It had six cores, with a
base clock of 3.6GHz and a boost clock
of up to 4.2GHz. It was already a mas-
sive upgrade over my previous (quite
old) computer.

I decided to upgrade toa 5800X with
eight cores, a base clock of 3.7GHz and
a boost clock of 4.6GHz, and I am de-
lighted that I did since the difference
is very noticeablel!

Even better, with the large air cooler
I added, I am achieving clock speeds
above AMD’s specification, with a

sificonchip.com.au



base clock of 3.77GHz, a boost clock of
4,84GHz and sustained boost to 4.7GHz
on all eight cores under load.

Or to put it in layman’s terms, what
a little ripper!

Upgrade requirements

To upgrade to one of the new Zen
3 CPUs (Ryzen 5600X, 5800X, 5900X
or 5950X), vou need an AMD chipset
motherboard with a three-digit code
starting with a 4 or 5. That means a
450B, 470X, 5508 or 570X based board.

Assuming vou have one of those,
you need to perform a BIOS update to
support the new CPUs, Then it’s justa
matter of swapping over the chips, and
away you go.

As T mentioned earlier, unless you
have a high-end air cooling or water
cooling solution, it's probably also a
good time to upgrade that.

With dynamic thermal throttling,
the cooler you can keep the CPU, the
faster it will perform under load. And
alsoyoucanget silent operationatidle
or moderate loads with a decently ef-
ficient cooler.

Air vs water cooling

The ‘stock’ heatsink/fan combina-
tion that came with my original Ryzen
3600 CPU did its job, butI immediate-
ly regretted not spending a bit more
money on a custom cooler to make the
computer quieter and run a bit faster
under heavy load (going into thermal
throttling later).

Decent third-party air coolers range
from about $50 up to $150 or so. Wa-
ter cooling solutions start at the upper
end of that range.

siticonchip.com.au

The main advantage of water cool-
ing a CPU is the potential for slightly
better and somewhat quieter cooling
under heavy load, and a much larger
thermal mass which means that they
cope well with ‘bursty’ loads.

But they cost more, and while these
days leaks are rare, they can happen.
And air coolers are quieter at idle and
light loads. So most people will prob-
ably stick with air cooling.

We’ll cover air vs water cooling more
in a future article.

For my system, [ bought a Deepcool
Assassin IIT dual tower, dual-fan cool-
er for around $134 from Amazon as
it was considerably cheaper than the
other well-regarded large air coolers
like the Noctua NH-D14, NH-U14S or
NH-DH15. Since then, I have seen the
Assassin I on sale for $20 off (about
$114), which I think is an excellent
deal.

Omne thing that you should do, which
Ididn’t, is to compare the height speci-
fication of the cooler to the amount of
space available in your case (ie, from
the top of the CPU to the inside pan-
el of the case) to make sure it will fit.
This almost caused a disaster, which
was narrowly averted, as vou shall see.

Choosing faster RAM

Assuming that youhave a compatible
motherboard and can get your handson
a Ryzen 5000-series CPU, order a suit-
able cooler and thenhave a think about
upgrading vour RAM. Zen 3 CPUs can
take advantage of very fast RAM, and
4000MHz DDR4 is ideal.

Thad 3200MHz RAM and decided to
upgrade to 3600MHz, as I found that to

Obviously (!) not to scale, \
here are the com ponents

which form the heart of my

com puter upgrade: at lower
left is the ZEN 3 CPLj;
behind that a pair of 8GB
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3600MHz DIMM sticks, while at right is
the Deepcool Assassin 3 dual tower, dual-fan
cooler. The first two items give dramatic im provement
in perform ance; the latter ensures it all keeps its cool.

be the best value (faster RAM than that
is very expensive).

You could also consider increasing
your RAM capacity while you're at it.
Butdon’tforget to consider the column
address strobe (CAS) latency. general-
Iy specified as a number following the
letters “CL".

For example, youmight see 2 x 8GB
(16GB) 3600MHz DDR4 DIMMs for
$135 and 2 x 16GB (32GB) 3600MHz
DDR4 DIMMSs for $239. The 2 x 16GB
seems like abetter option than two lots
of 2 x 8GB (assuming your board has
four DIMM slots) as it is $31 cheaper.

Butifyoulook closer, the first option
is CL17 and the second optionis CL18.
Thatmeans that the 16GB DIMMs take
one clock cycle longer to respond to
column address changes compared to
the 8GB DIMMs.

Howmuch does thatmatter? Tamnot
sure. I suspect the CL17 DIMMSs will
give a couple of percent better perfor-
mance in some tasks. I don’t think that
is necessarily worth spending the ex-
tra $31 and also halving the maximum
RAM you can install in your system,
but it is something to keep in mind.

I have seen other cases where dou-
bling the memory per stick takes you
from CL17 to CL19, or from CL16 to
CL18, which is going to have a more
significant impact. and often the price
difference is negligible.

Ultimately, vou will have to do some
shopping around and decide what
combination of MHz rating, CL rating,
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Preview only.

USTRALIA’'S OWN
MICROMITEpn,,

Since ils introduction in February
2016, Geoff Grahany's mighty
Micromite BackPack has proved

to he one of the most versatile,
most economical and easiest-to-use systems availabie — not only here in Austratia but around the world!
Now there’s the V3 BackPack - it can he plugged straight info a computer USB for easy programming or re-programming -
YES, you can use the Micromite over and over again, for pubtished projects, or for you to develop your own mastemiece!
The Micromite’s BackPack colour touchscresn can he programmed for any of the following SILCON CHIP projects:
Many of the Poor Air Quality Monitor (Feb20 — siliconchip.com.au/Article/12337)
R nra] GPS-Synched Frequency Reference (Oct18 — siliconchip.com.au/Series/326)
313 Tarifi Super Clock {Jul18 — siliconchip.com.au/Article11137)
(L2 Altimeter & Weather Station (Dec17 — siliconchip.com.au/Article/10898)
LRI Radio IF Alignment (Sep17- siliconchip.com.au/Article/10799)
a;:r::a;l: Deluxe eFuse (Jul1? —siliconchip.com.au/Series/315)
e 2 DDS Signal Generator (Apr17 — siliconchip.com.au/Article/10616)
LN Voltage /Current Reference (Oct16 — siliconchip.com.au/Series/305)

SIS Fnergy Meter (Aug16 — siliconchip.com.au/Series/302) Micromite V3 BackPack:
il Super Clock (Jul16 — siliconchip.com.au/Article/9887) JUST s7500°
Boat Computer (Apri16 — siliconchip.com.au/Article /997 7) Ses August 2019 {Arficle 11764}
Ultrasonic Parking Assistant (Mar15 — siliconchip.com.au/Article/9848) Ppap: F[|a¥h$n1£mrﬁll¥a?RDEH
Withi ral

*Frica is for i MWickimii BackFack aulyy
aad fay i peagacis isled,

WWW.SILICONCHIP.COM.AU/ SHOP
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PCBs, CASE PIECES AND PANELS  Subseribers geia 10% disecunt en all erdrs for paris

H-FIELD TRANSAMALYEER MAY20 08102201 $10.00 FLEXIBLE DIGITAL LIGHTIMG CONTROLLER SLAVE ~ OCT20 16110202 520,00
ROADIES' TEST GEMERATOR SMD VERSION JUMZO 01008201 B2.50 L FROMNT PAMEL (BLACK) ocT20 16110203 $20.00
L. THROUGH-HOLE VERSI0ON JUMZO 01005202 $5.00 LED XMAS ORMAMENTS MOW20  SEE P31 $2.008
COLOUR MAXIMITE 2 PCE (BLUE) JuLzo - oriorzol B0.00 30 LED STACKABLE STAR MOW2Z0 16108201 §12.50
L FROMNT & REAR PANELS (BLACK) JULZ0 505500 F0.00 L RGE VERSION (BLACK) MOW2Z0 16108202 §12.50
OL TIMER 11 PCB {RED, BLUE OR BLACK) JUuL2o 19104201 $5.00 SUPERCODEC BALANCED ATTEMUATOR MOV20 01106202 §750
L ACRYLIC CASE PIECES fSPACER (BLACK) JULZD 505448 5750 DIGITAL LIGHTING MICROMITE MASTER MOW20 18110201 §5.00
IR REMOTE CONTROL ASSISTANT PCE (JAYCAR) JuL2o - 1s008201  $5.00 L CP2102 ADAFTOR NOV20 18110204 §250
L ALTROMICS VERSION JuL2o  1s008202  $5.00 BATTERY VINTAGE RADIO POWER SUPPLY DEC20 11111201 §rs0
UsE SUPERCODEC AJG20 01106201 §12.80 DUAL BATTERY LIFESAVER DEC20 11111202 §250
SWITCHMODE 783 REPLACEMENT AUG20 18108201 B2.50 DIGITAL LIGHTING COMTROLLER LED SLAVE DEC20 18110205  §5.00
WIDEBAND DIGITAL RF POWER METER AJGZ0 04408201 B5.00 AMJFASW RADIC JAMZA CBE2000024 $10.00
ULTRASONIC CLEANER MAIN PCE SEP20 0408201 §rs0 MWIMNIHEART HEARTBEAT SIMULATOR JANZA 01408201 $5.00
L FRONT PAMEL SEP20 0408202 §5.00 I' BUSY GO Ay (DOOR WARNING) JAMZA 18112201 280
MIGHT KEEPER LIGHTHOUSE SEP20 08110201 §5.00 SHVHAE

SHIRT POCKET AUDIO OSCILLATOR SEP20 01110201 §250 BATTERY MULTI LOGGER FEB21 11106201  $5.00
L &-PINATtiny PROGRAMMING ADAFTOR SEP20 01110202 §1s0 ELECTRONIC WIND CHIMES FEB21 23011201  $10.00
D1 WMINTLCD WIFI BACKPACK OCT20 2406121 §5.00 ARDUINO D-14¥ POWER SUPPLY SHIELD FEB21 18106201 $5.00

PRE-PROGRAMMED MICROS

As a seryice to readers, Siicon CHip OnLINE SHoP stocks microcontrollers and microprocessors used in new projects (from 2012 o and

some selected older projects — pre-programmed and ready to fly! Some michos from copyhighted and/or conthibuted profects may not be avaiabie.
$10 MICROS $15 MICROS
ATmega328P-PU  RF Signal Genarator (Juni19) PIC16F14594/30  Four-Channal DC Fan & Pump Contrallar (Dect3)
ATmega328P-AUR RGE Stackable LED Christmas Star (Mov20) PIC32ZMMO256GPMO28-1/88  Super Digital Sound Effects (Aug1d)
ATtiny88Y-10PU  Shirt Pockeat Audio Oscillator {Sep?0) PIC32MX170F2560-501P/T  44-pin Micromite Mk2 (Aug14), 4DoF Simulation Seat (Sept19)
PIC10F202-E/0T  Ultrabrita LED Driver (with free TCES02ZP0SSVCT IC, Sapid) PIC32MX170F256B-501/3P  Micromite LCD BackPack V1-v3 (Feb 16 /May 17 / Augis)
PIC12F1572-I/34  LED Christmas Ornamants {Mov20; specify variant) GPS-synched Fraquency Reference (Now18), Air Quality Monitor {Feb20j
PICI2FBI7-IP  Door Alarm (Augi8), Steam Whistle {Sept18), White Noise (Sept18) RCL Box (Jun20}, Digital Lighting Controller Micromite Master (Nov20)
Trailing Edge Dimrmer (Feb19), Steering Wheal to IR Adaptor (Jun1g) ~ PIC32MX170F256B-I/30  Battery Multi Logger (Feh21)
Car Radio Dimmer Adaptor (4ug19), MiniHaart (Jan21) PIC32MX 270F 256B-501/SP  ASCII Video Terminal (Juli4), USE M&K Adaptor (Feb13)
PIC12F675-1/3N  Tiny LED Xmas Tree (Novi 9) $20 MICROS
PIC16F1455-/P  Digital Interface Module (Nov18), GPS Finesaver (Jun19) PIC32MX470F512H4/PT  Sterso Echo/Reverb (Feb 14), Digital Effects Unit (Oct14)
Digtal Lighting Controllar LED Slave (Dec20) PIC32MX470F512H-120PT Micromite Explore 64 (Aug 16), Micromite Plus (Mov16)
PIC16F1458-1/SL  OI Timer Il (Jul2(), Battery Multi Logger (Feb21) _ PIC32MX470F512L-120/PT Micromite Explore 100 (S ept16)
PIC16F1459-1/P  5-Way LCD Panel Mater (Mav19), IR Remote Control Assistant (Jul20) $30 MICROS
Ultrasonic Cleansr (Sap20), Electronic Wind Chime (Feb21) e
PIC16F1705-/P  Flaxible Digital Lighting Controller Slave (0ct20) PIC32KX695F512L-G0I/PF  Colour Maxibite (Sept12) o
PIC1BF8E-1/P UHF Repeater {May 197, 5ix Input Audio Selactor (Sapt19) PIC32NMZ 204 8EFHO64-1/PT Blspr?ff(ljSSogerquCUBJISeh(MB;a}‘VIgQ)d Low-Distortion DDS (Feb20)
Universal Battary Charge Controllar (Dec19) sflow Oven Gontroller {Apr20)
MINIHEART HEARTBEAT SIMULATOR (CAT SC5732) LAAN2T) MICROMITE LCD BACKPACK V3 KIT {CAT SC5082) LG 19
Al EMD parts, including G2 — does not In:lude PCB $5.00 Lr;ilgdesﬁPGEﬁ pqograirr}lmattrl]mlcrosdaatglntou%hscrdeenrll_GD LIB3 1id, maunting hardwars, Mosfestggogum’n.ﬂ
| CORTrol and Al Otner man on-noar pars
AR/FM/SW RADIO AN 2T) &pargte,fupunml Components: i
- PGB-rriount right-angle ShA socketg @ .50 - 3.54nch TFT LGD touchscreen Ecai SCE06Z) 30.00
- Pulse t%pe rotary encoder with i eg al pushbutton gSGEBm .00 - DHT22 ternpfhumidity sensor (Gat scmsoa 7.50
- 162 LGD mad ule {d aes ot use G madule) {3641 $7.50 -Eﬂgggt(cai scéaa%pun Bn.namzao %Gg{ts dsgactemﬁpressure sensar ?hugn
LED CHRISTMAS ORNAMENTS (CAT $C5579) {Nov 20) : A St b
Gomplete kit including micro but no eoin cell (specity PGB shape & calour) $14.00 R reI a,&ﬁ”g%?c'c s Sekind SS X
RGB STACKABLE LED CHRISTMAS STAR (CAT SC5525) oV 20) :ﬁ‘gﬁ?%‘%ﬂ%ﬁ%ﬂ'gﬁ"h e %E - %215};,% ho6) e
Gomplete Kt including PGE, micra, diffused RGE LEDs and other part 50
OF N LD WIF BRGKPACKKIT oy RIOUS HODULES & pARTS
Gomplete kit including 3.5-inch touchsereen, PGE and ESPA266-hased madule $70.00 o ey Al tener &ﬁﬂ"ﬂ.ﬁﬂ"{%@gg?"p{ﬁgz” 230
SHIRT POCKET AUDIO OSCILLATOR (5EP 20) P ST LAD 1551 (Elevtionb Wond O .M""E n e
KIt including 30-printad d evenithing el t the battery and 0.00 -
R o uhe DLED (b A InehA B tiagoraly - e and wing W el SSL%%“’SBQE’@?"RBF"%‘&L%H,ﬁ?é?s’fi\" "'”‘fgm”'””””” ec20) 780
- Pulse-type rotary encoderwnh integral pushbutfon $3.00 HE)%E% % faxam GE LED ntmnl:aé ml-?dFm?d(?l |meér3J I, Ju Eﬂ%zo ggg
- 1 NETI0N G nerator 1210 Iransanaly ser, .
COLOUR MAXIMITE 2 i stock now i 26) YTk MU e bt Al aﬁzo 250
Short form KIt: includ es e\rer],rthm except the case, GPU rnodule, power supply, - ADB405 thermacauple interface (DI Reflow Oven Cantraller, Apr2o 10.00
optional parts and cables (Gat 30547 g $50.00 - 31875148 25Ky isolated Mosfet drl\rerlc {Gharge Gontroller, Dec19% $5.00
5 ort Form kit (with CPU'module). inéludes the prograrmed Waveshare CRU - [0 g):pandgrmgdulgs é
modu e and everything included in'the short form kit ahove (Gat S65508) $140.00 PCADERS —$6.00 ) P FBS?& ~$3.00 | MCP2301 7 —$3.00
$10 flat rate for postage within Australia. Overseas? Place an order via our website for a quote.
Allitams subsct to availability. Pricas valid for month of magazing issus only. Al pricas in Australian dollars and includsd GST whars applicabls .
INTERNET (24/7) PRYPAL (24/7) eMAIL 24/ MAIL 24/n PHONE -{95:00, Mon-Fri
sifigonchip. com. 3u/Shoy Use your PayPal account silicon@siliconchip.com.au Your orderto PO Boy 139 Call {02) 9939 3265 with
sicon@silconchiy.com.ay Collaroy HSW 2007 with order & credit card detalls
You can alse erder and pay by cheque/money arder [Orders by mail anly). Make cheques payable to Silicon Ghip Publications. 0221




UsSING CHEAP ASIAN ELECTRONIC MODULES By JiM ROWE

flihelGeekereiliCRIA:

hen I first saw the Geekcreit

LCR-T4 advertised on the Bang-
good website, [ thought it was too good
to be true.

It was described as a “128x64 LCD
Graphical Transistor Tester Resistance
Capacitance ESR S8CR Meter”, priced
at only $8.74 plus $3.94 for airmail
to Australia — a total of just $12.68! I
was curious and so ordered a couple
straight away.

When theyfinally arrived (about five
weeks later), unfortunately, I found
that one of the two LCR-T4s was dam-
aged in transit. There was a chunk of
glass broken off the top right of its
LCD panel, and the bottom half of the
screen wasn’t working., Luckily, the
other unit worked fine, so I was able
to proceed with the review.

I then discovered thatitis alsoavail-
able with an assemble-it-yourself clear
plastic shell, for $21.18 plus $3.93 air
parcel shipping — a total of $25.11. 1
ordered one of those as well, based on
my positive impression of the ‘naked’
version, but it hasn’t arrived vet.

Components and construction
The multi-tester is built on a sin-
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It’s hard to believe, but you can get
a compact digital tester which will
identify, check and analyse bipolar
transistors, JFETs, Mosfets, diodes,
LEDs and thyristors, resistors,
capacitors and inductors for less
than most joints charge for lunch

does all of the above and will cost
) you about $12.50, or more if you
want it in a case rather than just a

bare board.

gle PCB measuring 73 x 60mm. The
only components on the front are the
128x64-pixel LCD panel with green
LED backlighting, a 14-pin ZIF sock-
et used to connect to the device being
tested, and a pushbutton switch to ini-
tiate testing,

The rest of the tester’s components
are on the rear of the PCB, including
an ATmega328 MCU (microcontroller
unit), an 8MHz crystal, a 78L05 regula-
tor,a TL431AN 2.5V voltage reference,
three small 8OT-23 bipolar transistors,
two 1N4148 diodes and a handful of
passive components.

The tester uses a 14-pin ZIF socket
because it provides a range of options
when it comes to components with dif-
ferent pin configurations and spacing.
Although there are only three inputs
(logically labelled 1, 2 and 3), the two
rows of seven pin positions on the ZIF
socket are connected in this order: 1-2-
3-1-1-1-1 (left to right). This gives you
quite a bit of flexibility for connecting
different devices.

There’s also a small ‘D-PAK” type ar-
ray of plated copperpads forreceiving
SMD components, just to the right of
the ZIF socket. Presumably, SMD de-

Australia’s electronics magazine

vices to be tested have to be pressed
against the PCB to make decent con-
tact during testing.

The complete tester is powered by
a standard 9V battery via a battery
clip lead.

It’s straightforward to use

What, no power switch? Well, the
pushbutton switch on the front of the
PCB does everything. If it hasn’t been
pressed, the tester is in ‘sleep” mode
with its current drain from the battery
less than 20nA.

When vou do press the button, the
tester springs to life. The LCD back-
light immediately turmns on, and the
screen displays the message “Testing
..., together with an indication of the
battery voltage, like “[Vbat = 9.15V]",

Then the tester starts checking to
see if anything is connected to the
inputs. If it doesn’t find anything, it
displays a large question mark, plus
the message “No, unknown or dam-
aged part”.

But if it does find an NPN or PNP
bipolar transistor, a JFET, a Mosfet, a
diode, an SCR, a Triac, a resistor, a ca-
pacitor or an inductor connected to the

sificonchip.com.au
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Philips BX205 B-01

r'

J

superhet radio

This 1T950s valve radio i1s switchable between

AM broadcast band and shortwave reception.
Strangely, it uses battery valves but does not have
a battery compartment, and it also has no internal
antenna. Nor does it have any stations marked on
the dial. It’s a bit of a head-scratcher!

I'bought this radio a couple of years
ago on eBay. It didn’t work, and as I
couldn’t immediately figure out why,
I got bored with it.

Soitsatina corner(metaphorically
speaking) for quite a while. With the
previous lockdown in Melbourne,
“one of these days” finally arrived, so
I decided to resurrect it.

Its tuning covers twobands: the usu-
al medium-waveband from 530kHz to
1600kHz, plus a shortwave band from
about 5MHz to 16MHz.

Ituses four battery valves with 1.5V
filaments, but there is no battery com-
partment. It came with a cord attached,
but no plug on the end. Presumably,
the idea was that you wired it up to
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a pair of batteries hidden away in a
nearby cabinet.

As it has no internal loop or ferrite
rod antenna, it requires an external
antenna. It doesn’t seem to be a mod-
el made specifically for Australia as
the dial does not show radio station
names, just a rough indication of fre-
quency and wavelength.

When I got it, the radio was in rea-
sonable condition, with only minor
scratches on the Bakelite case. To re-
move the chassis required removal
of the rear heavy cardboard cover,
two screws that held the chassis in
place, and the knobs. Theloudspeaker
looked rather moth-eaten with a cou-
ple of holes, but seemed workable.

Australia’s electronics magazine

By Charles Kosina

The speaker transformeris in anun-
usual large cylinder at top right, vis-
ible in the top view of the chassis. The
bottom view shows the messy wiring
which is typical of radios of that era. It
makes modifications somewhat tricky.

The circuit diagram (Fig.1) shows
thatitis a fairly standard design. The
copyv I managed to download did not
have very readable lettering, but with
the aid of Photoshop, I cleaned itup.1
also added the component values and
pin numbers for the valves. Thatmade
circuit tracing much easier.

One of the banana sockets on the
back of the set is for a ground connec-
tion and the other two are the antenna
inputs. The top one connects directly
to theinput coil (S1 or 83) via the band
selection switch. The second connec-
tion is via 100k resistor R14 and is
marked for LOCAL stations. I think
that the station would have to be aw-
fully close to get through that much
attenuation.

The input transformer secondaries
(82 or 84) are applied to grid 3 of B1,
the DK92/1C2 pentagrid valve, again
via the band selection switch. The lo-
cal oscillator uses grids 1 and 2. The
tuning capacitor is a two gang unit,
C4 and C5.

Band changing

The switching between the two
bands is rather complex, and interpret-
ing the diagram is no mean feat! On
the antenna coil side, it is essentially
a 4-pole, 2-position switch.

Two poles are used for switching
the antenna between the medium-
wave, 53 coil and the short wave 81
coil. The other two poles switch grid
3 of B1 between the tuned secondary
coils, 82 and 84.

The local oscillator gets a bit more
complicated. The medium-wave tun-
ingrangeis 985kHz to 2050kHz, ie, 450
kHz above the tuned input frequency.
The padding capacitor C14 (476pF) is

sificonchip.com.au
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MARKET CENTRE

Cash in your surplus gear. Advertise it here in SILICON CHIP

PCB PRODUCTION

KIT ASSEMBLY & REPAIR

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

FOR SALE

GREAT VALUE PARTS and more are
found in the Tronixlabs eBay store via
tronixlabs.com.au — for enquiries
or support please email support@
tronixlabs.com

LEDs, BRAND NAME and generic
LEDs. Heatsinks, fans, LED drivers,
power supplies, LED ribbon, Kits,
components, hardware, EL wire.
www.ledsales.com.au

ASSORTED BOOKS FOR $5 EACH
Selling assorted boolks on electronics
and other related subjects — condition
varies. All books can be viewed at:
siliconchip.com.auw/link/aawx

Email for a postage quote, quote
photo numbers when referring to abook:

silicon@ siliconchip.com.au

VINTAGE RADIO REPAIRS: electrical
mechanical fitter with 36 years ex-
perience and extensive knowledge of
valve and transistor radios. Professional
and reliable repairs. All workmanship
guaranteed.

$17inspection fee plus charges for parts
and labour as required. Labour fees $38
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 CHIF) is available to
help you with kit assembly, project
troubleshooting, general electronics and
custom design work. 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.rippon @ gmail.com

always avallahle With
theselhandyibinders

These binders will protect your
copies of SILICON CHIP. They
feature heavy-board covers,
hold 12 issues & will look great
on your bookshelf.

Order online from WAL

siliconchipfcomfau/Shop/d

5 |

I ADVERTISING IN MARKET CENTRE |

Classified Ad Rates: $32 .00 for up to 20 words (punctuation not charged) plus $1.20 for each additional word. Display adsin ||
Market Centre {minimum 2cm deep, maximum 10cm deep): $82 50 per column centimetre per insertion All prices include GST.
Closing date: 5 weeks prior to month of sale. To book, email the text to sllicon@ siliconchip.com.au and include your name, ad-

dress & credit card detalls, or phone Glyn {02) 9939 3295 or 0431 792 293

S

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
infringement 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 for the content of all advertisements and that they must conform to the
Competition & Consumer Act 2010 or as subsequently amended and to any governmental regulations which are applicable.
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Busy Loo Indicator, January 2021: at the bottom of the lefi-hand column on p79,
wherethe text saystheinputs of IC1b are normally high, it shouldread IC1dinstead.
Mini Digital AC Panel Meters, January 2021 : if the current transformer secondary
is not terminated with a low impedance, it will generate a very high {(and potentially
dangerous) voltage if any significant AC current is flowing in the primary. So make
sure to connect the secondary leads of the CT to the panel meter before any current
is allowed to flow through the primary.

Radiating test antenna for AM Radios, Circuit Notebook, January 2021: the
ferrite rod is 200mm long, not 400mm as stated in the text.

Vintage Battery Radio Li-ion Power Supply, December 2020: on page 28, the
text refers to a 220pF capacitor being charged via a 220¢ resistor. The capacitor
value is actually 10pFE

Colour Maximite 2, July & August 2020: the SD card socket specified for this

project {Hirose DM1AA-SF-PEJ{(21}) is being discontinued by the manufacturer.

Instead, use the DM1AA-SF-PEJ(82) which cosis the same and fits the existing
footprint on the PCB.

The March 2021 issue is due on sale in newsagents by Thursday, February
25th. Expect postal delivery of subscription copies in Australia between
February 23rd and March 12th.

Preview only.
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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
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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
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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
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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
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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



Small in Size, Big on Battery Life

The Industry’s Smallest Sub-GHz Module for Multi-Year Battery Life

Hig

Contact Information

Microchip Technology Australia
Email: aust_nz.inquiry@microchip.com
Phone: +61 (2) 9868-6733

microchip.com/SC-samr30
_

hlights

Designers of wireless, space-constrained sensor nodes require connectivity
solutions that minimize size and provide multiple years of battery life. The
SAM R30 is the industry’s smallest IEEE 802.15.4-compliant module that
combines an ultra-low-power microcontroller (MCU) with a sub-GHz radio,
accelerating time to market and providing long-lasting battery life in wireless-
networked sensors. At half the size of the next smallest module on the
market, the SAM R30 module meets the needs of space-conscious designs
such as home automation sensors and contraols.

Compact size (12.7 x 11.0 mm) for small, easy-to-deploy sensors
Extremely low-power sleep modes for multiple years of battery life

Proprietary self-healing mesh connectivity

Reliable sub-GHz connectivity for loT sensors that

require communication through exterior walls
Reduced development time with a regulatory-
certified solution, excellent development tools
and code examples

MICROCHIP




