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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.

BUILD YOUR OWN:
Motherload Datalogger
The data-logger project to end all data-logger projects!

CLUB OFFER
Iragine you find that power has been cut from your freezer, Knowing when, BUNDLE DEAL

and being alerted, could save a lot of spailage - this isthe data-loggerto
da it with! Mare than just a temperature sensar, it could also be set up for $ 95
hurniclity, srnoke detection, PIR movarmant, or light detaction, and with many g

ather Arduino-compatible sensor toa.

With Google Cloud platform capabilities; you can log and chart SAVE 2 o%

your data into an easily accessible Googla spreadsheat and even ]
send emailztoyoursalf A tatally open-source datalogger foryouto A - | KIT VALUED AT $71.30
axperimant with, ’ [

SKILL LEVEL: Intermediate

WHAT YOU NEED:

1 x UNO with Wi-Fi Board KC4411 $39.95
1 x Arduino Compatible Data Logging Shield KC4535 $19.95
1 x 150mm Sochet to Soclket Jumper Leads 40pk  WC5025 $5.95
1 x Economy Breadboard Jumper Kit WH3032 $4.50
1 x 28 Pin Header Terminal Strip HM3Z11 95¢
PLUS your choice of Sensor Modules

» CLOUD CAPABLE
» EMAIL ALERTS

www.jaycar.com.au/moth erl oad-datalogg er « LARGE NUMBER OF INPUTS

Ses other projects at www.jaycar.com.aufarduine

. 20% Off Arduino® Compatible Sensor Modules! .
SOIL MOISTURE PIR MOTION DUAL ULTRASONIC TEMPERATURE AND HUMIDITY
SENSOR MODULE DETECTOR MODULE SENSOR MODULE. SENSOR MODULE
Autamate your garden and use Avmust for any security applicatian. Maaszure distances up to 4.5m. Use it to add Maasure bath temperature and humidity.
this madule ta detect whenyour  *Wide aperating ranga and abstacle avoidanes to your next robaotics Featuras resistive-typa humidity sensar.
plants nead wataring. delay times changaable via twao praject. Usesjust two digital pins * 0°C - 50 °C +/- 2°C temp ranga
* Analogue output potentiomatars * Senzor Angle: <15 degraes * 20 - B0% +/- 5% humidity
* Current less than 20mA * Dalaying tima: 0.3-18s * Dataction Distance: Zem - 450em * 1Hz sample rate
* 3.3- 5VDC Input e 5- 20VDC Input * 5VDC Input s 3- 58VDC Input )
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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 onlingl | Free delivery on online orders over $99° A wawjaycar.com au [J 1800 O22 888
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10 Automotive Electronics, Part 2

in the second part of this serles we take a look at the electronic control
modufes (ECM) found in modermn vehicles — by Dr David Maddison

32 Review: Altium 365 and Altium Designer 21

Aftiumn 365 1s a cloud-based companion to Aftium Designer. It lets others view
vour design without them needing an Aftium subscription, afong with many
additional features fike version controf for paying customers — by Tim Blythman

48 How to use the MPLAB X Development Environment
MPLAB X is a mufti-platiorm, free download from Microchip which is used to
code, program and debug PIC and AVH micros — by Tim Blythman

82 AVR128DA48 & Curiosity Nano Evaluation Board

Microchip's AVH1280A48-based evaluation kit provides an easy way for you o
test out a powerful new AVH micro — by Tim Blvthman

102 El Cheapo Modules: Mini Digital AC Panel Meters

in last month's article we described a variety of DC panef meters; this month
we're looking at the AC equivalents — by Jim Rowe

EensiuEHens! PrEeers

20 AM/FM/SW Single-Chip Digital Radio

This radio uses a BK1198 radio IC and an Arduino Nano, so it only requires a
small number of extra components to build. It covers the AM band from 513-
1629KHz, FM from 87-108MHz and SV from 6 4-22MHz — by Charles Kosina

40 MiniHeart: A Miniature Heartbeat Simulator

The MiniHeart produces a fow-level soothing heartbeat sound. The beat rate
and volume is adjustable: an off timer can also be set It's powered by two AAA
cells — by John Clarke

68 The Bass Block Subwoofer

This 4Q subwoofer is easy to buifd and pumps out plenty of bass. It measures
approximately 40cm talf. 27cm wide and 24cm deep — by Nicholas Dunand

78 Busy Loo Indicator
This project uses a reed swilch and a magnet lo detect when the toflet door is
closed and flashes a bright light to signal someone’s busy — by John Chappell

LeumlEavelsiiciEalumns)

61 Serviceman’s Log
One good turn deserves another — by Dave Thompson

75 Circuit Notebook

{1) A reliable solar lighting system
{2) Converting a cheap welder to a high-current battery charger
{3) Radiating test antenna for AM radios

94 Vintage Radio
1963 Phifips Musicmaker MM1 mantef radio — by Assoc. Prof. Graham Parsfow
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This AM/FM/SW Digital Receiver is
based around a single BK1198 radio
IC, controlled by an Arduino Nano.
As aresult it uses a modest number
of parts and assembly is relatively
straightforward — Page 20

BREAKING OUT
OF THE OFFICE

WITH ALTIUM 365

Altium 365 allows for easy
management of layouts between
multiple users through shared
component libraries, version control,
a shared editorfviewer and much
more — Page 32

The MiniHeartis a
battery-powered
heartbeat simulator.
It has an adjustable
rate of 42-114bpm
at a frequency of
45-51Hz - Page 40

The Bass Block
is a compact

40 subwoofer
with a frequency
response of 40-
100Hz at +3dB
and 25-150Hz at
+5dB - Page 68

The new AVR
chips from Microchip .
are faster and have more functions
than the older types while
generally costing less — Page 82
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Editorial Viewpoint
More articles than space —

a good problem to have!

In the October 2020 issue, I wrote about wanting to
publish arange ofarticles, including some of historical
interest and others about the latest technology. This
has created a bit of difficulty; while we have a good
mixture of different articles, I am struggling to fit all
this content into the magazine.

You might be wondering why I don’t just print
magazines with more pages. That is not as easy as it sounds.

For a start, our printing and mailing costs would go up, and given the
general economic malaise caused by COVID-19, I am reluctant to increase
our expenditures. Note that we have not increased the magazine cover price
for more than seven years now — an unprecedented period in the magazine’s
history.

Another problem is that if I print magazines with more than 112 pages on
our current paper stock, they might not fit into the binders that we sell. We
also sometimes have problems with the centre sections tearing out in larger
magazines. Printing on thinner paper would solve these problems, but result
in worse print quality; something I am not keen on.

Another option is for me to reduce the number of constructional project
articles in some issues.

Since taking over the magazine in August 2018, I have stuck faithfully to
my predecessor’s guideline of having four such articlesin everyissue. I think
he was right that this strikes a good balance, but perhaps I should make the
occasional exception and run three project articles in some months, That
would allow us to include more feature articles. I think that makes sense,
but I wonder what our readers would think of that.

The other option is toraise the cover price (which Iam still trying to put off
as long as possible) and then use the extra revenue to print larger magazines
with more content. That’s assuming we don’tlose too many readers when the
price goes up. ButI still couldn’t publish large issues too often, or we would
run into the over-full binders problem I mentioned above.

That makes me think that perhaps dropping to three projects per issue
from time to time is the best solution.

It also occurred to me that we could run some smaller, simpler projects
{(which I want to do anyway; again, trying to strike a balance) which will
free up more space for feature articles. That's what we’ve done in this issue,
running a clever little four-page project which allows us to have five features
plus all our usual columns.

It's a good solution, but we can’t always come up with shorter projects
that are worth publishing and building (and what seems like a small project
initially can often balloon into a major one!). One of the biggest problems
with these simple projects is that often when someone has an idea, we
have published something very similar before, and I don’t want to keep re-
ploughing the same ground.

If you have strong feelings one way or another about what I have written
here, you are welcome to provide some feedback (eg, by sending an e-mail
to silicon@siliconchip.com.au). That will help guide my decision-making
when it comes to figuring out which articles to run in future issues, based
on what our readers want.

Nicholas Vinen

Australia’s electronics magazine
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Letters and emails should contain complete name, address and daytime phone number. Letters to the Editor are submitted on the condition that
Silicon Chip Publications Pty Ltd may edit and has the right to reproduce in electronic form and communicate these letters. This also applies to

submissions to "Ask SiLcon CHIPY,

Ocdd GPO socket
might be a phone socket

I would like to comment on the
query in Ask SILICON CHIP, December
2020 on old electrical sockets, specif-
ically. one with four flat pins (p107).
I am wondering if it was actually a
telephone socket, as he mentions it
was in a small room (which could be
a telephone room, for quietness and
privacy).

There was an old plug and socket
standard used formoving the telephone
to another room before the more recent
Telecom plugs and sockets, and the
modern RJ11 modular sockets. It had
two horizontal blades in the centre,
with another horizontal blade helow
and a vertical blade on top.

I saw several of thesein olderhomes
in Adelaide in the 1950s when I start-
ed as a Trainee Technician.

Brian Dunn,

Old Noarlunga, SA.

John Hunfer, the author of the Sep-

"Circuit Motebook" and "Serviceman”.

fember 2020 arficle on the hisfory of
GPOs, replies: That plug was used
where telephones were wired as a port-
able service.

Usually, the phone was connected
permanently via o terminal block.
It was used on the Bakelife 300 and
400 series telephones, until the 1960s,
when the ‘modemn’ AWA-developed
six-pin plug came info being for the
new 800-series telephones.

Tiny Xmas Tree
shines on 12 months later

The Tiny Xmas Trees I built from
the project in last year’s SILICON
CHIP magazine (November 2019;
siliconchip.com.auw/Article/12086) are
still sheddinglight and bringing joy to
the world. The colours progressively
dropped out as thebattery voltage fell,
but the red LEDs are still going.

Most Xmas novelties don’t last till
January, so my mobile of four trees is
doing very well. A new set of batter-

4 SiicoN CHIP
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ies and we're ready for Christmas and
hopefully a better New Year!

Dave Dobeson,

Berowra Heights, NSW.

Fluke DMM repair strikes home

Ihave just read, with great interest,
about the repair of a Fluke model 77
DMM in the Serviceman’s Log, De-
cember 2020.

I own a model 75 instrument, also
purchased in the early 1980s, andIhad
toreplace the fusible resistor about 25
years ago aftermaking a mistake using
the meter. At that time, Philips was
the local agent for Fluke in NZ, and
I was able to buy a replacement from
their trade store (Philips disappeared
shortly after).

I was not even aware that the DMM
also incorporated two spark gaps un-
til I read the article; a hasty check
confirmed that mine are still intact
— whew!

These DMMs are a model of good
design and construction and definitel y
precede the ‘throw-away’ era.

Trevor Woods,

Auckland, NZ

Fromcrystal sets to GPS

Nicholas Vinen’s editorial in the
October 2020 issue struck a chord
with me, and prompted a reflection
on my involvement in the electron-
ics hobby over the last 65 years or so.
When the October 2020 issue of SILI-
CON CHIP arrived in the mail, T was
deeply immersed in the resuscitation
of an HP5100 frequency synthesiser.

This 1964-vintage piece of test
equipmentis the archetypical boat an-
chor — one of the largest and heaviest
units produced by Hewlett Packard -
and is breathtakingly involved in its
design and construction.

Edifor's note: see Serviceman’s Log
starting on p61 for Rob’s repair story.

The Editor pointed out that he want-
ed to preserve a fresh and dynamic

sificonchip.com.au
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This is a preview of the January 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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Ptll't il - ECIVI Types

by Dr David Maddlson

Last month, we provided an overview of how automotive electronic control
modules (ECMs) work, described how they communicate and listed some of the
many types used. We also described the operation of the engine control unit (ECU)
in detail. Now we’ll concentrate on the other ECM types found in modern vehicles.

could describe; probably enough tofill the magazine!
So we have selected the following few as representa-
tive and diverse systems.

Airbag control module (ACM)

Airbags use MEMS devices to determine if a severe
impact has occurred and activate pyrotechnic devices to
generate gas to fill the airbags (Fig.28). The ACM usually
contains capacitors to store power during a crash in case
vehicle power is lost,

ACMs store data about the crash that caused them to
activate such as speed, throttle setting, brake application,
seat belt usage and other data at the time of impact.

The ACM uses data such as seat occupancy, occupant
weight and crash severity to determine whether to inflate
airhags, which airbags to inflate, when to inflate them and
how rapidly to inflate them.

We published anin-depth article on airbag systems in our
November 2016 issue (siliconchip.com. au/Article/10424).

In the event that a car is repaired after airhag activation,
the ACM has to be either replaced or reset via hardware
and/or software means.

Some models can be reused a limited number of times;

There are very many electronic control modules we

10 SiicoN CHIP
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others must be replaced. For details on how data can be
extracted from an ACM, see the video and instructions at
siliconchip.com.au/link/ab4k Also see the video titled “KTA

Toyota Prius - Airbag Module

apbﬂdiqeni

Selkg
#SIC-234A

#7Q 32
X Accelerometer
Ioyata
F05H23 #5T 18
Impact Trigger ? ¥ Accelerometer

Benesas
HHDBA 32605

£151821-1360 (¥ 32-bit CPU wyf Memery

(Power) Controller .~

Fig.28: the Toyota
Prius airbag control
module is fairly
typical. It integrates
sensors to detect an impact with a processor to determine
which airbags to fire, and components to send pulses to the
airbag(s) to trigger them. The large capacitors allow it to
continue operating for some time, even if the vehicle wiring
or battery is damaged by the impact.

Denso [ STHicro
#151821-1390
{Power) Controfer

sificonchip.com.au
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AM/FM/SW Receiver

Our DAB+/FM/AM Radio from 2019 is very capable and has been
extremely popular. But it is somewhat complicated and costly to build.
Not this one, though! It uses the BK1198 digital radio chip which is
cheap and readily available, and requires only a handful of discrete
components to work. The resulting radio covers the AM and FM
broadcast bands plus shortwave from 2.7 to 22MHz.

by Charles Kosina

20 Siicow CHIP Australia’s electronics magazine sificonchip.com.au
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“Hands On” Review by Tim Blythman

ALTIUM 365 and
Altium

Designer

Altium Designer, which we use to design PCBs and draft cu‘cults,

ma1 .

can trace its history back over 30 years to the Australian-designed

Protel PCB software. With design complexity increasing, collaboration is
becoming even more critical, and this is what Altium 365 aims to achieve.
We also have a brief overview of some new features in AD21.

cember 2019 (siliconchip.com.auw/Article/12176),

we attended the “Altium Roadshow”, whichis only

one of many events held for Altium subscribers. They also

regularlyhold ‘webinars’ and other online information and
education sessions.

As we noted in that review, many people are still using

versions of Altium Designer as old as version 14. But us-

q s part of our review of Altium Designer 20 in De-

Where it all began: hands up if vou
remember the now-30-year-old
Autotrax (and its companion Traxedit),
seen here running on the first personal
computer that S1LICON CHIP owned - a
128kb, twin floppy IBM PC!
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ers who want to make full use of Altium 365 will need to
run Altium Designer 20 or later.

Altium 365

You might have seen a glimpse of Altium 365 in our
April 2020 Product Showecase (siliconchip.com.au/

Article/13816).
That short piece hinted that Altium 365 is pitched at those

f. l!.”“l i....'.“

’ w g‘?
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with no CAD tools
oT experience, but
this is far from the
full story.

Altium 365 (of
which Altium 365
Viewer is only a
small part) is a
cloud-based com-
panion to Altium
Designer and pro-
vides tools and
features which, we
think, will be use-
ful to many people.

In our review of
Altium Designer
20, we noted that being such a small team, we are not
sure how we would make use of the cloud features of
Altium 365. Most of our PCBs are planned, designed.
built and tested by one or two people.

With working from home now more common, we
decided to look more closely at Altium 365’s features
for those occasions when feedback or collaboration are
needed. It turns out that it has other features that are
very useful to us too. In fact, many people who have
never used Altium Designer could make good use of
Altium 365.

There are four different ways of working with Al-
tium 365.

7) ALTIUMDESIGNER +

b ALTIUM 365

__BREAKING OUT"
OF THE OFFICE
WITHALTIUM 365

Altium 365 Viewer

Atits simplest level, Altium Viewer allows designs
(circuits, PCB etc) to be viewed in a web browser by
anyone — see Screenl. You don’t need an Altium sub-
scription or even an Altium Live registration.

The Viewer is found at www.altium.com/viewer/
You can go there right now, click on “View Example
Project” and get a pretty good idea of what it can do.

Altium Viewer allows several CAD and CAM formats
to be uploaded and viewed; not just Altium Designer
files. For example, Altium Viewer supports loading
and viewing EAGLE designs, and support for KiCad
files is planned.

- c o O @ oy - B e | B -84 2 Do ¥
Oauuiﬂ Home: Features How It Wars O Upload
DLMIn_LED_SreakoutReve e BN

Screenl: even if vou don’t have an Altium Live account,
vou can use Altium 365°s Viewer. It can handle several
CAD form ats and provides a similar view and interface to
Altium Designer.

siticonchip.com.au
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The Viewer is
similar to the one
built into Altium
Designer. You can
click on items to see
properties and even
renderandnavigate
a 3D view of the
PCB or assembly.

The Viewer can
be embedded in an
external webpage
(for example. on
your own website),
with configurable
features such as a
variety of export
formats.

Naturally., you can’t edit files using the Viewer. The
Viewer also lacks the collaborative features of Altium 365,

Altium 365 Basic

To use Altium 365 Basic, you need to register on the Al-
tium Live website. The process here is similar to most on-
line services; your account is linked to an email address.

If you are currently using Altium Designer, then you
most likely have an Altium Live registration already and
use it for your Altium license.

If you have an Altium subscription, then you can also
make use of the Standard version of Altium 365, which
includes integration with Altium Designer.

To access these services, you need to go to http://365.
altium.com/ and log in to your Altium Live account.

Apart from the Viewer, Altium 365 is based around the
concept of “Workspaces”, which are typically tied to an
Altium Licence and thus a specific organisation. The eas-
iest way of getting access to a particular Workspace (and
also easily set up an Altium Live login) is to be invited by
someone who has access to that Workspace.

An invitation sends an email which will also prompt
for information to complete the registration process, if
that has not already happened. After that, you’ll be taken
to the Workspace.

Altium 365 Basic is intended for those users who don’t

Screen2: the Projects view in the web portal shows a
preview of each project and a brief summ ary, including
inform ation about recent changes. Clicking on any project
allows it to be viewed, with a similar interface to Altium
Designer.
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ALTIUM CONCORD PRO ON A365
Get Started
Projects
- Components
MCAD Plugins
Team
Admin

Trash

MY ALTIUM 365

© Uploads

<> Shared with Me

The Basic version of Altium 363 provides these menu
options for managing vour workspace. It’s all very intuitive
to navigate and work with.

have an Altium subscription and don’t use AltiumDesign-
er, but work closely with those who do.

For example, inside our small organisation, the staff
members who lay out our articles do not need to use Al-
tium Designer. but could benefit from being able to view
and comment on designs, or even render specific views of
a PCB for publication.

One of the apparent benefits is being able to share infor-
mation with those outside your organisation, such as PCB
manufacturers and assemblers.

Screen3: the History feature in the web portal shows a
summ ary of changes to a project, and is a visual guide to
the version control, such as edits and releases and who
made them. The three-dot buttons in the corner of each
panel allow a snapshot to be downloaded or cloned.
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With external parties, it is often desirable to carefully
control the way that designs are shared, especiallyin fields
where ‘intellectual property’ is tightly guarded.

Rather than having to import a file, the cloud nature of
Altium 365 allows projects to be stored and managed on-
line (see Screen2), Typically, a project will be uploaded by
someone using Altium Designer.

Once a projectis opened, the window appears very simi-
lar to the Viewer, but with more options, including a func-
tion to open itin Altium Designer.

Many different views are available in Altium 365 Basic,
besides those which are available in Altium Designer. For
example, Project History provides a graphical, chrono-
logical view of changes that have occurred in a project (as
shown in Screen3).

Altium 365 Standard

Effectively, Alium 365 Standard is available for all Al-
tium Designer 20 users who have a current subscription.
It is well integrated into AD20. Apart from logging in to
use your license, you just need to activate the Workspace
within Alium Designer.

Indeed, this is probably the best way to make use of
it. To start using Altium 365, click on the cloud icon at
upper right and click on the Workspace, which will con-
nect Altium Designer to the Workspace (Screend).

While Altium 365 Basic allows Altium Designer files to
be viewed online, Altium 365 Standard also provides the
option to make files available online.

Unlike other cloud solutions where the files are simply
stored elsewhere, a formal version control system (based on
the widely used open-source VCS Git) keeps synchronised
copies (and backups) both locally and remotely.

This means that, for example, others who have access
to your Workspace can not only see the current version of
the design but can also go back and look at how it evolved,
who made what changes, and even ‘undo’ mistaken edits.

To use these features, from the Projects Panel, right-click
the projectname and click the “Make Project Available On-
line...” option. A dialogbox appears, allowing some prop-
erties to be set (Screen5). Set the option to Enable Formal
Version Control unless you have your own version control
system in place.

After this, the project moves to the Altium 365 work-
space. Some extra statusicons appearin the Projects Panel
relating to the version control. Some more menu options

Q Search = = »

~ Share

AT o Alliumﬁoncord ProonA365 © -~

Screend: the small cloud icon in the top right corner of
Altium Designer can be used to connect to your com pany’s
Workspace and thus Altium 365. Our Workspace is named
Concord Pro, reflecting that Altium 365 is a progression of
the older Concord platform.
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Make Available Online
re and collaborate on you

from any device

Project Name

DLC_Master_RevB

Description

Enable Formal Version Control - allows multiple contributors to work on this project

Folder

Projects\DLC_Master_RevB

Cancel

Screen5: connecting Altium Designer to Workspace on
Altium 365 adds the option of making projects available
online and can provide version control, which is
recomm ended unless you use your own internal version
control.

relating to version control appear too (see Screen6).

Updating the ‘cloud’ version of your project is as simple
as saving it, then using the Version Control menu to com-
mit the file or project. If you don’t save, you are prompted
to do so, ensuring this happens when needed.

At this stage, the files are available in the cloud, but are
not necessarily visible to other users in the Workspace.
By default, they are not visible to anyone except admin-
istrators and the person who uploaded them. This aspect
is carefull v controlled so that you can limit who can view
and edit your files.

These features are even handy for people working solo,
as they now have access to cloud-backed versions of their
designs. It's useful as a backup if nothing else.

Sharing projects with other people can be done with
varving degrees of granularity. There are options to pro-
vide view-only or full (edit) access, as well as being able
to set up groups of people to streamline this process (see
Screen?). Once designs have been shared like this, users
with Basic access can view the designs.

One useful collaborative feature is the ability to place
comments on the designs. Comments can be applied to
schematics (circuit diagrams) or PCB files, and can he
viewed and edited through both Altium Designer and the
Altium 365 Basic portal. This streamlines communication
between those who have access to Altium Designer and
those who do not.

Once the issue has been resolved, the comment can be
marked as such and it disappears, so as not to clutter the
display.

Once a PCB design is complete, the design goes through
a ‘Telease’ process, which produces an output job (for ex-
ample, creating Gerber files). After this, the Manufacture
section is populated with the output files, which can also
be viewed through the web portal.

Sharing
Aswell as integrating with those people who are working
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Close
Explore

Remove from Project...

Refresh

Commit Whole Project...

Print...
Show Differences...

Version Control |,
L

Local History Commit...

Revert Local Medifications

Remove from Version Control...

[Hotspot Snap (All Layers)) Compare with Head. .

Screen6: joining a workspace and enabling version control
adds numerous options to the Projects panel. Sim ply

comm itting the project will prom pt for any other actions
that need to be done before the project is synchronised and
up to date.

Q, Search

@, Altium Concord Pro on A365
4 '8 DLC_4_channel.PrjPcb
« @@ Source Documents
® DLC_4_channel.PcbDoc
I DLC_4_channel.SchDoc
» BB Generated
LC_Master_RevB.PrjPcb
4 @ Source Documents
DLC_Master_RevB.PcbDoc
I DLC_Master_RevB.SchDoc

» @@ Settings
» @@ Generated

i‘i Project Group 1.DsnWrk

4 F?ﬂ Battery_Monitor_RevB.PrjPcb
4 fm Source Documents

~ Battery_Monitor_RevB.PcbDoc
I Battery_ Monitor_RevB.SchDoc
» i@ Settings
» M@ Generated
4 F=] DLC_CP2102_interface_RevB.PrjPcb *
4 @ Source Documents
[F]% DLC_CP2102_interface_RevB.PcbDoc
I DLC_CP2102_interface_RevB.SchDoc
» @@ Settings
» M@ Generated

Screen7: when connected to a workspace, new icons appear
that reflect the state of the project, including whether it is
correctly synchronised with the online version control.
Pushing changes into shared projects is as simple as right-
clicking and choosing the correct option; you will be
prompted to save if necessarwv.
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Categories Filters

Q, Search Q, Search
Name

4| All (639) 4 Value ()

Audio (2) B 1kRS)

From:

Capacitor v

Connecto

Integrated Circuits (6/127

LED (40)

Value (Q2): 1k
Tolerance (%):

I Resistor 1K +/-5... Chip Resistor, 1 kO..

Case/Package: 0805 Selected Component Details

Resistor 1K +/

Description
1K 0.125W 5% 0805 | 1KR5)

ip Resistor, 1 kOhms,
25 mW, -55 to 155
05

1K 0.125W 5% 0805 (2012
Metric) SMD

Datasheet Place

Value

Power

Name
Mounting Te...
Min Operatin...
Max Operafi...
Description
Tolerance

Pins

Note

Folder
Component...
Case/Package

Screens: the com ponent search window provides many fields, including some optimised for specific com ponent types.
Parts can be com pared, including live information like supplier stock levels and prices.

on files using Altium 365 Basic, it's also possible to share
designs with people who don’t. In this case, the recipient
is sent a link, and the file is made available through the
Altium 365 Viewer interface.

Either a generic link can be generated (making the file
available to anyone who has thelink), or thelink canbe sent
directly to a specific person, which also makes it possible
for that person to comment. The links expire after 48 hours.

Components

Managing component and part libraries is also integrat-
ed into Altium 365. This makes it easy to monitor compo-
nent designs, check that they are consistent and current,
and manage their life cycle.

Once logged in to the Altium 365 workspace in Altium
Designer, vou have access to the Workspace’s shared com-
ponentlibrary (see Screen8). Thisis accessible through the
web portal (Altium 365 Basic) too. The Library Migrator
menu item under File menu can be used to import a local
library into Altium 365.

This shared component library is one of the most useful
features for us, so once one member of the team has cre-
ated a component symbol and footprint, anyone can use
it from then on.

Mechanical integration

Altium 365 Standard also offers tools relating to manag-
ing workflows. The MCAD Plugins option offers interfac-
es to Solidworks, Autodesk Inventor and PTC Creo. More
similar options might become available in the future. This
allows people working on aspects of the mechanical de-
sign or even marketing to be involved without requiring a
full Altium license.
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Our review of Alium Designer 20 covered some of the
handy mechanical design features that are now available.
Beyond being able to view and import mechanical designs
in, say. Solidworks, it's possible to make edits to the me-
chanical design and push those changes back to Altium
Designer.

Changes need to be effected within Altium Designer
and saved back into the cloud; these changes can then be
checked from within Solidworks. Unfortunately. we don’t
use any of these tools, so we weren’t able to test these fea-
tures out.

Altium 365 Pro

The kind folks at Altium also allowed us to try an eval-
uation version of Alium 365 Pro. This works similarly to
Altium 365 Standard, integrating Altium Designer 20 with
the cloud portal, but offers more features.

If you have used Altium Concord Pro or Vault, then
you might be familiar with some of the features of Altium
365 Pro.

Component management

A significant feature of Alium 365 Pro is component
management, which goes beyond what is available in the
Standard version.

These features are available through the Properties panel
and the Components panel.

Much of what Altium 365 can do with components is
drawn from the Octopart database (https://octopart.com/)
which is operated by Altium.

Octopart aggregates supplier and manufacturer data,
which is accessed seamlessly through Altium 365. Altium
365 Pro can also draw on other supply chain information

sificonchip.com.au



* Whese Used

Prcjects (1)

Screen9: the Com ponents panel now shows (at the
bottom) information about which projects appears (Where
Used). This can help streamline com ponent changes and
replacements by flagging which projects might need to be
changed as a consequence of a component change.

providers, such as IHS Markit. There’s even the option of
customising the progression of the component lifecycle
through its various transitions. This can be viewed through
the web portal, but can only be set through Alium Designer
20, once it has connected with an Altium 365 Pro workspace.

With all libraries and projects connected through the
cloud platform, other features become possible. For exam-
ple. the Component Panel now features a “Where Used”
section (Screen9).

When a partis selected, this section displays the projects
which use a given component.

This provides an easy way to deal with part obsolescence
or manufacturing problems with a particular component.
When a part needs to be replaced or altered, Where Used
can quickly identify the affected projects and allow them
to be adjusted as necessary (Screen10).

This might involve creating a new version of the part,
pethaps with a different footprint to correct a manufac-
turing issue. Or a new part can be substituted once an old
part is unavailable. Changes to projects can be tagged with
the reason for the change under version control, provid-
ing traceability.

Component templates

Another feature that Altium 365 Pro includes is Compo-
nent Templates, which are templates for common compo-
nents such as resistors. The principle is that a circuit can
be laid out using template components, which have only
the minimum necessary information attached (for exam-
ple. resistance).

This prevents the schematic design from being bogged
down with needing information thatis not necessary at that
stage. The other parameters can be configured later.
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General Fing

4 General

on  Receptacle Connector, 50 %

Standard

Altium Concord Pro on A365

Obsclete  Not applicable R

date to the Latest Revision
JR Upote to the Latest Raison

4600mil

Footprints Maodeils Parameters Links Rules

HIRO-DFIZ(3.0-50D5-05VN = Hide

Screen1d: Altium 365’s com ponent managem ent m akes
it easier to deal with obsolete parts by flagging the

com ponent state and allowing parts to be updated as
needed.

For example, a resistor can be set to require composition,
current rating, diameter or lead pitch (amongst others) or
none of these at all. Default values can be set too.

Templates are set up with sample data in the Altium 365
Pro workspace, so these can be used immediately.

Like some of the other Pro features, this appears to be
aimed at larger teams, where one team member might be
responsible for drawing the circuit, and another can work
independently on choosing the correct parts to use.

Parts Requests

Another feature which is handy for larger teams, espe-
cially those that may have dedicated staff for maintaining
component libraries, is Parts Request. As the name sug-
gests, a user can request a part to be created and added to
the Library.

There are fields for manufacturer part number, request
state, component type, date required and room to add at-
tachments (for example, data sheets) and notes.

The act of assigning the task triggers an email to the nec-
essary person to initiate the process. This is done through
the web portal, so can be initiated by anyone with an Al-
tium Live login.

Teams

Altium 365 Pro also offers the option to customise and
tailor people’s roles (and their capabilities) via team man-
agement. Larger organisations might need to create fine-
grained permissions, especially if there are similar roles
within different projects, requiring differing policies.

A simplified version of the Teams option exists within
the Standard version of Alium 365 Standard, with a lim-
ited number of roles available.
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Screenl1: this feature was already available in Altium
Designer 20, but we only just found out about it! A
keypress (CTRL-W) will show you clearance outlines
during interactive routing. Note how the gaps between the
pins at lower-right are com pletely pinched off (but might
open up if a narrower track is chosen). No more guessing
whether or not a track will fit!

Cost

Altium has a simple price model for Altium 365 Pro. It
is $500 per vear for each ‘seat’ that you have for Alium
Designer. It can only be applied to all seats within a giv-
en license.

Note that you could have more people than seats; the
seat number sets the maximum number of people that can
use the software simultaneously.

There are servers located around the globe. Currently,
Australian clients connect to a server in Singapore, although
that might change in the future.

We think that most Altium users could benefit from us-
ing Altium 365 Pro, but those who will get the most out of
it will be larger organisations, who have the most to gain
from the Pro features.

Working from home

Now withmany people working from home (indeed, I'm
writing this at home), a state of affairs that could continue
for a while (or perhaps indefinitely), using tools like Al-
tium 365 to keep teams working smoothly together makes
a lot of sense.

Even in our small team, we found thatusing Altium 365
was quicker and easier than trying to package and email
projects or use a shared drive; the web interface works as
intuitively as Alium Designer and the integration between
the two is excellent.

We are in the process of moving ourlibrary into the shared
library in our Altium 365 workspace. That will allow us
to synchronise added parts more smoothly than when we
were working in the same office!

Altium Designer 21

Many of the changes in Altium Designer 20 were intend-
ed to smooth the way for new features to appear in future
releases. Some of these new features make an appearance
in Altium Designer 21.

One such feature is dynamic polygons. Instead of hav-
ing to repour polygons (large copper areas) manually, the
PCB editor will do it as needed.
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Password

Forgot password?

Sign in automatically

efsso

tium’s Privacy Policy

ind Terms of Use

Register an account

Screenl2: another new feature of Altium Designer 21 is
single sign-on (S50) support to streamline users logging in.
This allows people to use their usual company credentials
to log in to an existing Altium Live account (giving access
to the com pany license to use the software)

This might sound like a minor feature, but it will cer-
tainly make working on large PCBs with ground and power
planes less of a hassle.

Interactive routing will also check for signal integrity
whilst routing is occurring. This is handy for those work-
ing with differential pairs and other high-speed designs.
Around 50% of Altium users work on designs operating
at or above 1GHz, and they stand to benefit the most from
this feature.

Also, length tuning options now include trombone and
sawtooth patterns.

Altium Designer 20 introduced an improved simulation
engine, and AD21 makes better use of it. There is now a
Simulation Dashboard which operates somewhat like a
software wizard, stepping through the stages needed to set
up and run simulations. AD21 also has a generic simulator
library for many standard component types.

Design Rules

AD21 can define design rules on a per-object basis, and
objects have rules as characteristics. This is in addition
to the existing Design Rules window and can be found by
switching to Document view or by adding a Design Rule
to a selected object.

Flex PCBs

Support for flexible (and mixed rigid/flex) PCBs contin-
ues to improve, It’s still a bit more expensive to get these
made than standard, rigid fibreglass PCBs, but Altium and
many manufacturers are embracing the possibilities.

With AD21, it is possible to add more complex bends
to flexible PCB designs and then animate these in the 3D
view (using the ‘5° key shortcut).

This is a great aid to visualising that flexible designs are
correct. These different views can be captured and used
in the Draftsman drawing creator to help others to under-
stand the intended product.

As we've heard Altium say before, this continuous im-
provement is necessary for them to stay competitive. We
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Choose Your Mechanical Platform

Altium 365 currently integrates with three different
mechanical CAD platforms. Changes can be made in
MCAD and pushed back to Altium, for exam ple if the
mechanical team need to m ake changes to the board shape
or mounting holes.

look forward to using these new features.

Another useful feature

While investigating AD21, we also discovered some
useful features introduced in AD20 that we didn’t know
about. During interactive routing, it is possible to display
clearance boundaries (CTRL-W key shortcut or as an op-
tion while routing is paused with TAB) — see Screen1l.

Summary

Altium 365 strikes a good balance for a cloud platform.
The usual criticism is of losing control of one’s files, but
Altium’s version control ensures that both local and cloud
copies are synchronised and backed up. Indeed, simply
having an automatic online backup of vour local files is a
handy feature.

Many of the useful cloud features are available for free
with the Viewer and Basic platforms, oratno extra cost (be-
yond licensing Altium Designer) for the Standard platform.

For securely sharing (and keeping copies) of files and
projects, the experience is quite seamless.

We'll definitely make good use of the shared compo-
nent library, as this is one aspect of PCB design that can
quickly become fragmented even within a small team. A
single, shared library will be much easier to maintain, and
will ensure that a consistent style is maintained between
our designs.

It will also mean that if one of us discovers an error and
fixes it, it will be fixed for us all.

With it becoming easier to import components from on-
line sources, we expect to spend less time creating and
managing components in the future.

For those who don’t have an Altium licence, it’s now
possible to try out many of its features at no cost with Al-
tium 365 Viewer.

We definitely recommend that anyone that uses Altium
Designer have a look at Altium 365, given that they can
take advantage of the features of the Standard version at
no additional cost.

A good way to start is to join one of the frequent webi-
nars that are available to Altium license holders. For more
information, visit http:/365.altium.com/

Thanks to Altium for providing us with a trial of Altium
365 Pro for our review. s
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CONTROLS

Helping to put you in Control

RG-9 Optical Rain Sensor
Hydreon RG-9 Sclid State Rain Sensor is a "
rainfall sensing device intended to detect
and communicate when a pre-selected rain
intensity has been reached. {
SKU: HYS-005 - P
Price: $99.00 ea + GST

Solar Temperature Controller

Designed for solar water heating applications,
- Two NTC-type temperature sensor inputs and
two control output, 12 to 30 WDC Powered,
-
SKU: CET-036

Price: $122.80 ea + GST

Large Temperature Display

Large Temperature Indicator with range Digital Temperature
-19.9 to 99,0 °C,
SKU: HNI-D80
Price: $315.00 ea +GST
L) W

NEMA 42 Open-Loop Stammr Motor

Large 20MNM single shaft NEMA 42, 2 phase
bipolar stepper motor with 20.0 MN.m of holding
torque. Rated at 6 & phase current, weighing
2.4 kg with 150 mm body length and 21.55 mm
shaft diameter.

SKU: MOT-176
Price: $307.30 ea + GST

|-Wire Digital Temperature Sensor

DS18B20 Temperature Sensor with copper

screw clip probe and a 3 metre cable,

Connector is an option. o

SKU: GJS-006 s A
Price: §23.90 ea + GST

Wind Speed Sensor 0-10YDC Dutput

Easy to use wind speed sensor up 60m/sec with O
to 1OWDC signal cutput and 1.5 meter cable.

SKU: RKS-002
Price: $169.95 ea + GST

Raw & Waste Water Level Sensor 0-10m with 20m Cable

2wire 4 to 20 mA liquid level sensor O-10m.
Suitable for raw and waste water, Supplied
with 20m cable.

SKU: 1BP-110
Price: $429.00 ea + GST

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

oceancontrols.com.au

Prices are subjected to change without notice.

JANUARY 2021 39




THE MInIHEART:

A Miniature Heartbeat Simulator

Give a favourite soft toy a beating heart! With both soft sound and a real
beat, it could relax a baby, puppy or kitten for sleeping, or even help you
sleep better yourself. All are possible with the SILICON CHIP MiniHEART!

any newhorns — human babies as well as pets —
Mare unsettled when left alone to sleep. They miss

their mum, and it’s lonely and frightening for
them. Just being able to cuddle up to the sound of a heart-
beat can help with their anxiety.

The MiniHeart is a small gizmo that produces alow-level
soothing heartheat sound, mimicking that of a real heart.

The beat rate can be adjusted so that it more accurately
matches the rate of the heart it is to emulate, while a timer
will shut off the heartheat after a set time.

The unit is switched on and off with a toggle switch
with the actuating lever only protruding slightly out-
side the box. This is to prevent any injury to a
baby. It is fully enclosed into a

Clarke
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plastic case that clips together, and we have added extra
screw supports to make sure it stays shut. That way, the
two internal AAA cells will notbe easily accessed to cause
a choking hazard.

We recommend enclosing the device into a cloth bag
that is sewn or zippered shut. That provides an extra mar-
gin of choke hazard safety which is necessary when used
with a baby.

We should point out that the simulated heartbeatis not
a loud sound - it is not meant to be.

It is more like the subtle sound of a real beating heart;
it needs to be placed close to the ear, and is felt
more than heard. Think of it as a tiny heart,
but in a rounded rectangular prism shape.

A loud heartbeat sound would require a
large loudspeaker properly baffled to pro-
duce bass along with an amplifier with a
reasonable amount of power.

Neither of these are a feature of the
MiniHeart (but could be added ex-
ternally).

Heart sounds

When listening to a heartbeat,
you will hear two distinct, sep-
arate sounds, often called a
“lub” and a “dub”.

These two sounds are
produced by the closing of
heart valves required to
pump blood efficiently.

You've almost cer-
tainly seen the classic
heartheat waveform
as shown on an elec-
trocardiogram (ECG).

These are the elec-
trical signals sent to
the heart muscles, and
when monitored with
electrodes on the skin, are
useful for diagnosing heart prob-
lems. Electrode readings do not represent
the sounds and vibrations made by the heart; heart-

beat sounds are heard using a stethoscope.

sificonchip.com.au
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Preview only.

USTRALIA'S OWN

Since its introduction in February

2016, Geoff Graham’s mighty B p n c I‘
Micromite BackPack has proved

to he one of the most versatile,

maost econamical and easiest-ta-use systems available — nat only here in Ausiralia but around the world!

Now there’s the V3 BackPack - it can be plugged straight into a computer USB for easy programming or re-programming —
YES, you can use the Micromite aver and over again, for published projects, or for you to develop your own masterpiece!
The Micromite's BackPack colour touchscreen can he programmed for any of the following SILICON CHIP projects:

Poor Air Quality Monitor (Feb20 — siliconchip.com.au/Article/12337)

Hﬁg:&_ﬂ'& GPS-Synched Frequency Reference (Octi18 — siliconchip.com.au/Series/326) PR FHEE
(I3 Tariff Super Clock (Juli® — siliconchip.com.au/Article11137) By GGHAM
LAl Altimeter & Weather Station (Dec17 - siliconchip.com.au/Article/10898)  /ip) E;ﬁ: 4200 V3 Baripyg

P;"J:mf;ﬂ Radio IF Alignment (Sep17- siliconchip.com.au/Article/10799)
from the Deluxe eFuse (Jul17 —siliconchip.com.au/Series/315)
e 8 DDS Signal Generator (Apri7 — siliconchip.com.au/Article/1061E)
NN Voltage/Current Reference (Oct16 — siliconchip.com.au/Series/305)
(SIS Eniergy Meter (Augi6 — siliconchip.com.au/Series/302) Micromite V3 BackPack:
iyl Super Clock (Jul16 — siliconchip.com.au/Article/9887) JUST s7500°
Boat Computer (Apri16 — siliconchip.com.au/Article /8977) See August 2019 {Articie 11764

Ultrasonic Parking Assistant (Marl6 — siliconchip.com.au/fArticle/9848)  P&P: Flat $10 PER ORDER

[within Australia)

*Fiica iz for e Wicmmia BackPack anly;
Bad far 8 peofacts e,

WWW.SILICONCHIP.COM.AU/ SHOP

;‘\,

o and wayl) pry méw Vﬁ‘; Want it
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MICROCHIP

While Arduino software and hardware have made microcontroller projects
accessible, many advanced users prefer to use MPLAB X, especially for PIC
devices. Like the Arduino IDE, it is a free download. This article will step
you through the process of creating your first MPLAB X project.

sors and microcontrollers for a long time may re-
member a time when writing a program required
intimate knowledge of instruction sets and memory maps.
Youhad to hand-write assembly language or evenmachine
code which would then have to be loaded into an EPROM.

QOur early microprocessor projects, such as the 1989 Print-
er Buffer(siliconchip.com.au/Article/7380) or LED Message
Board (siliconchip.com.au/Series/255),
also from 1989, used a Z80 micropro-
cessor with separate RAM chips and
an EPROM chip.

About the same time came the first
PIC microcontrollers, with integrated
program EPROM and in the next dec-
ade, flash memory. These were typical-
ly programmed in assembly language,
with the machine code created by an
assembler program.

Flash-based devices such as the
PIC16F84 meant it was finally possi-
ble to quickly and easily update code
without having to manually erase an
EEPROM under a UV lamp (or sunlight,
if you didn’t have a UV lamp).

It was over ten years ago. in July
2010, that we last gave an in-depth
‘howto” on programming PIC micro-
controllers (siliconchip.com.aw/Article/208). That article
introduced the PICkit 3 programmer/debugger from Micro-
chip and their MPLAB software.

MPLAB is a complete IDE (integrated development en-
vironment). It’s integrated because it includes the ability
to write programs in a high-level language (typically C)
and then compile, upload and even debug these programs.

The PICKkit 3 is still a handy device; we haven’t come
across many PIC devices thatitcan’t program. But you will

Those who have been dabhbling with microproces-

AVR parts (as described starting on page 88 of this issue).

MPLAP has evolved into MPLAR X, which is now Java-
based, and therefore runs on all major operating systems;
Windows, Mac and Linux.

Foralongtime, we’ve used this software and PICkit pro-
grammers to program microcontrollers for our projects, and
we see no reason to change that, especially with MPLAB
X now supporting AVR parts.

There may be some out there
for whom microcontroller pro-
gramming remains a mystery;
pethaps vou're happy just buy-
ing pre-programmed parts from
the SILICON CHIP ONLINE SHOF, or
youjustdon’t have the need. But
youmay beinterested in the pro-
cess nonetheless. Or you might
like to jump into the world of
microcontrollers.

Rest assured that the process
only continues to get easier. In
this article, we’ll introduce and
review the latest version of Mi-
crochip’s MPLAB X IDE.

Once you've read through it,
you might also like to read the
separate article on the new AVR
DA family of microcontrollers
which are supported by MPLAB X,

MPLAB X is not tied to that particular chip or develop-
ment hoard, but can beused with many Microchip microcon-
trollers, including virtually all PICs and many AVR MCUs,

Microchip Technology

Microchip Technology is the company that makes PIC
microcontrollers. In 2016, they bought out Atmel, the mak-
ars of 8-bit AVR microcontrollers (which are at the heart

probably have to switch to a PICkit 4 or Snap . of early Arduino boards such as the Uno). At-
programmerif you want to work with the latest Bv TimB IVthma“ mel also made a range of 32-bit ARM-based
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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 -
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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 L
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 imee: 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




think. possible. Your destination for...

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 S
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
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One good turn deserves another

Dave Thompson

A client turned up at the workshop the other day with what I would
consider the perfect job for me. This bloke is a known audio ‘nut’ in my
old circle of friends. Although I hadn’t heard from him for many years,
he had tracked me down because he finally decided to fix up a few of the
‘vintage’ items in his vast collection of 70s and 80s audio gear.

I say ‘my circle of friends’, but I
didn’t really know him; I had methim
briefly, and knew of himbyreputation
back when I was a young jobbing mu-
sician. He played bass guitar in one of
the many bands I used to cross paths
with while grinding out gigs on thelo-
cal pub circuit.

He was known for being right into
his audio gear, so in lieu of any real
information available tous at the time
(no internet in those days), we often
bowed to his supposedly superior
knowledge in subjects related to sound
reinforcement and instrument ampli-
fication. For better or worse, he was a
fount of knowledge at the time; I had
to learn this stuff somewhere, right?

For those intent on writing off my
experiences, put those burning torch-
es and pitchforks down; I admitI was
never a ‘rock star’ but I did play in
touringbands for many vears, and one
picks up pertinent knowledge along
the way.

While I might not know what
amplifier and speaker combina-
tion works best in your man-cave/
lounge room, I could suggest what
sound reinforcement hardware
you would choose if you want-
ed to sonically light up a 500-seat
theatre!

My point is that we all knew this
bloke as an audio purist, and while we
somewhatblundered on with our typi-
cally low-fi stage gear, he was the one
who was really into the specifications
and minutiae of the speakers and am-
plification that were being used back

then. While I hesitate to label anyone

I've ever known as an ‘audiophile’, he
was probably as close as I ever came
to meeting one.

Not that he was in any way one of

siticonchip.com.au

these guys who proclaims that those
$500-per-metre, plutonium-enriched
gold and copper alloy speaker cables
as the only thing to use for a home
stereo setup. Or that one had to have
thousands of dollars” worth of audio
hardware to have a good sound; he was
just really into his audio hardware.
Many of us likely know (or have
known) someone like this, to varying
degrees. I've met guys over the years
who insist that speaker cabinets need
to be mounted on Kryptonium-alloy

Items]CoyverediThisiMonth

® Acoustic research turntables

® PA system repair

® HP5100 frequency synthesiser
repair

*Dave Thompson runs PC Anytime

in Christchurch, NZ.

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

THIS BLOKE IS A KNOWN AUDIO NUT IN MY OLD CIRCLE OF FRIENDS
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A 2021 variation
on an old theme . . .®

Che
Bass
Block

If you're building a home theatre system,

or want to listen to music with small monitor
or tower speakers (because you don’t have room
for huge ones, perhaps), then this subwoofer is for you.

It’s compact and easy to build, but it pumps out plenty of
bass to fill in the gaps left by smaller speaker systems. Virtually all
music and movies can benefit from a healthy dollop of low-end sound!

Subwoofel‘s have become

commonplace in recent
Frequency response:

decades. There are sev- o J P

eral reasons for this: One is the

i Impedance:
popularity of home theatre sys- | pimensions:
tems with 5.1 surround sound | Material:

(where the .1 refers to the sub-
woofer). Another is the increas-
ing trend towards small speakers which are less obtrusive
in a home setting.

Compact speaker systems (and many larger ones) tend
to have a bottom end roll-off in the region of 50Hz. While
much of the satisfying bass components of music is in the
50-60Hz range, there is still plenty below this level. For
example, the bottom A on an 88-key piano with modern
tuning has a fundamental frequency of 27.5Hz.

For speakers with a -3dB point of 50Hz, at least half an
entire octave will be severely diminished, and the funda-
mental of the bottom note perhaps not heard at all; only
the overtones and harmonics.

Itisn’t just classical or piano music either; other types of
music which have a lot of contentin the 20-50Hz range in-
clude reggae, hip-hop, rap, rock and pop. And action mov-

Jealures & speciiications

Ho-192Hz, +3dB;
25-15@Hz, tSdB
nominally H&

24H& x 272 X 356mm
1emm thick MDF

collisions. So ideally, you want a
sound system which doesn’t just
die off below 50Hz.

Traditional speaker designs
(whether sealed or bass reflex
boxes, or more exotic designs
like horn-loaded or transmission
lines) all have similar difficulty
in reproducing this bottom octave without large drivers
and enclosures, This is especially true where high sound
pressure levels (SPL) are needed.

Speaker manufacturers have responded by developing
drivers with extremely long excursions to “move more
air”. Unfortunately, these drivers still tend to be large and
expensive.

In recent decades, mathematicians and audio/acoustic
engineers have developed new speaker enclosure config-
urations which enable these bass frequencies to be repro-
duced in much smaller physical volumes.

One such design, implemented by Julian Edgar, was the
“Bass Barrel”, presented in the August 1997 issue of SILI-
CON CHIP — (see siliconchip.com.au/Article/4846).

It used a “Compound Isobaric 6th Order (A) Bandpass

ies make good use of the lowest octave,
to reproduce sounds like explosions and

By Nicholas Dunand

Double Vent” enclosure. This type of cabi-
net employs two drivers mounted face-to

68 SiicoN CHIP
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Behold the Bass Block, in all of its blocky magnificence! It
is made from MDEF, which you could just leave “natural”,
but if you rout the edges and corners and paint it like this one,

it looks a whole lot better. You could also glue speaker carpet
to the outside (as was done with ye olde Bass Barrel). Read
on for more details on how I achieved the finish shown.

Preview only.
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For those times when
you DON’T want to
be interrupted .

OK, it’s a bit tongue-in-cheek . . . but it could have other, more serious,
uses. The Busy Dunny Door Warning flashes a bright LED light on the
door when you, ahem, don’t want someone barging in. When you leave
and open the door the light goes out! It’s a simple idea with a real simple
circuit — but it makes a superb beginner’s project . . .

he idea for this little project

I came about when avid SILICON

CHIP reader John Chappell was

sitting, reading his latest copy . .. and

the dunny door burst open, with obvi-
ous embarrasement all around.

So maybe he had taken a bit long-
er than normal; maybe he was so en-
grossed in the magazine that he didn’t
hearanyone velling out .. .but it start-
ed him thinking how to avoid the deli-
cate situation in the future.

One problem was that the doorlock,
umm, didn’t.

So without replacing the lock, how

78 SiicoN CHIP

to let others know that the best seatin
the house was, umm, occupied — with-
out the embarrasement!

Eightbulb LED moment

Of course, that was the answer: a
bright, flashing LED that would let
others know not to barge in.

If it was made somewhat automatic
—1ie, it turned off when the outhouse
door opened to let him out, so much
the better. And this really simple cir-
cuit is the outcome,.

Original by John Chappell

Australia’s electronics magazine

When the pushbutton (S1) is
pressed, both the LED mounted on
the door and the internal LED start
flashing,

Why two LEDs? One is the ul-
trabright warning LED mounted on
(or through) the dunny door to warn
others that it is occupied. The second
(internal) LED merely confirms that
the circuit is operating.

Overkill? Perhaps -butat the costof
a 10c LED and a 5c resistor, it doesn’t
add much cost to the project.

When the dunny door is opened. a
magneticreed switchresets the circuit

sificonchip.com.au
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N

MICROCHIP

= =
By
Tim Blythman

The AVR DA Curiosity Nano Evaluation Kit demonstrates Microchip’s new
range of AVR128DA microcontrollers. These have several very significant
advantages over commonly used AVRs, such as much more flash memory
and RAM, a higher operating speed, 12-bit ADC channels and a 10-bit DAC.
Despite all this, they actually cost less than the ATmega328P!

hen we saw that the new AVR DA family AVR

chips were available, we had to try them out.

Thevy cost around $2.50 even in single quantities,
slightly less than an ATmega328P.

But they have four times the flash memory. eight times
the RAM and greatly enhanced peripherals. If yvou're de-
signing a new circuit around an AVR, it would be silly not
to use one of these.

While some micros have cryptic part numbers, the AVR-
128DA series is quite straightforward. The “AVR” means
that it is an AVR processor (originally from Atmel, now
part of Microchip). The “128” means that it has 128kB of
program (flash) memory and the “DA” refers to this par-
ticular AVR family. There are also AVR32DA and AVR64DA
parts with 32kB and 64kB of flash memory, respectively.

The two digits following the “DA” are simply the number
of pins that the part has. The parts in this series are AVR-

82 SiicoN CHIP
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128D A28, AVR128DA32, AVR128DA48 and AVR128DA64.
These are available in various packages and footprints,
which are described by further suffixes.

When we looked at the ATtiny816 in January 2019
(siliconchip.com.au/Article/11372), we thought it looked
like a fair competitor to the ATmega328 (as found in the
Arduino Uno board). In fact, with more ADC (analog-to-
digital converter) channels, it was an tinyAVR series chip
that could put its bigger (megaAVR) sibling to shame. The
AVR DA family is even more impressive — see Table 1.

Like the ATtiny816, the AVR128DA series has Event
System and Configurable Custom Logic (CCL) hardware.
These two peripherals handle in hardware what would
have previously been done with software, freeing up pro-
cessor time. The comparators and 10-hit DAC allow arhi-
trary trigger voltage thresholds tobe set for external signals.

One example of the benefits of the Event System is that,

sificonchip.com.au
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Build the world’'s most
popular D-1-Y computer!

See the artieles in
ALAIEYW COLOUR  oHiH
. July & August 2020

MaxiMiTer2

A80MHz, 32-hit
processor; 9B of
RAN; 2WEB flash memaory,
&00 x 600 pixel colour display

Don't miss your opportunity to
experience Australia's own world-
class, world-famous single board
computer that you build and
program yourself. And it's so easy
the hard work is already done
for you: the heart of the Colour
Maximite 2 (the Waveshare CPU
Module) is completely pre-assembled and solderedl

SHORT FORM KIT INGLUDES: Al $14 00 P d1t00
® Waweshars CPU module pre-loaded with MM Basic Ra
* the PCB - high quality board with silk screening compongnt [0 SILICON CHIP Subscribers:

® front & rear pangls — alrsady drilled/punched 50 you don't hawe tol
et ity | save (%)

» and all other components required to build the Colour Maximits 2
Niote: dees aot include plashic instrument case, CA1Zw cell or SEME"?-‘FW $1 26
+piEp

LISE power supplyicalie. Phole above shows completed uiwt.

Order now {or more information} at
www.siliconchip.com._au/shop/20/5508
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Subscribe to SILICON CHIP and you’ll not only SAV. E MOIVE L 4
but we GUARANTEE you’ll getf your copy! P 7

When you subseribe to SILICON CHIP (printed edition) in Australia we GUARANTEE you’ll
never miss an issue!

Subscription copies are despatched in bulk at the beginning of the on-sale week {due on
sale the last Thursday of the previous monthj. It is unusual for copies to go astray in the
post — but when we're mailing out many thousands of copies, it is inevitable that Murphy
might strike onece or twice {and sometimes three or four times!)

So we male this promise to you: if you haven't received your SILICON CHIP anyiwhere in
Australian by the middle of the month of issue {eg, issue datelined “September” by 15th
September} send us an email and we’ll post you a replacement copy in our next mailing
{we post out twice a week}. Send your email to: silicon(@siliconchip,com.au

Remember: it's cheaper to subscribe anyway - do the maths and see the savings!
Remember: we pick up the postage charges — so you $ave even more!
Remember: you don’t have to remember to go out and buy your copy - it's delivered right to your letter box!
Remember: your newsagent may have sold out when you get there - and you'd miss out!

Remember: there is also an on-line version you can subscribe to if you're travelling

Convinced? We hope so! And we make it particularly easy to take out a subscription -
for a trial 6 month, a standard 12 month or a giant 24-month with even bigger savings!

To subscribe, simply go to our website — www.siliconchip.com.au — click on the “subscriptions” tah and follow the prompts.

\We accept payment by Paypal, Visa, Mastercard, EFT/Direct Deposit or Cheque/Money Orders (sorry, no Amex or Diners).

We're waiting to welcome YOU to the SILICON CHIP family!

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




ALTRONIO

Build It Yourself Electronics Centres®

FREE!
1ky roll of PLA
filament Valuad

at $49.95

Z 6415 4GB RAM

Dual 4K LSS R m e : -
monitor S ~ creahty@ ‘Ender 3’ 3D Printer - TOP SELLER!
! % Fos -
ready! R ‘“‘:‘“x o~ Creality's top selling 3D printer is here! The Ender 3 is a compact 3D printer offering excellent
- ¥

s print quality with a build volume of Z2We220x25Hom and is compatible with ABS, FLA and TFL
filaments. Supplied mostly assembled and can be up and running within an hour or o,

The Raspberry Pi® 400

A complete computer the size of a keyboard!

B neat new portable design ideal for education emvitonments. With all the same features as
the Raspberny Pi 4, it's @ powitful computing platform for wiork, education and play! Rear TDP Lp your
panel provides access to all ports including the GPIO header. Add on accessories: batteries with
P &631 1.5m micto HOMI cable $22.95. M 8821 Power supply $19.95. 0 0313 Moobs
16GE micto 50 card $23.95.

_ NesPi Style Game Case

For Raspherry Pi 4.

The ultimate game console style case for
any Retto Pi gaming project! Easy accessto
potts with intermnal cooling fan to keep evens
thing running while you and Mario rescue GREAT FOR:

the princess! Goes well with our SMES style : g“;’;f;b.'kj:tégjrgv:\:;,
USE controllers 5 1146 ($9.95). i

=

SAVE $10

$ 39.95

HOT PRICE!

O 2038 $3 9.9 5

Portable Summer Tunes
Dynalink® BT5.0 Can Speaker

The outdoor entertainer! Purp up the tunes
around the BEQ or pod this surmmer with this

SAVE $30

S 5119

Pro condenser mic - dear, ctisp sound

' Pro Earbuds Amazing

ith th

niftylittle spea.ker offgring 24 hours listening time Bluetooth Sound For Less! USB Podcast Microphone
with great audio quality thanks to Bluetocth 5.0. The perfect every day commuter & premium finish USE microphane with
Fairs to a second unit using ng ereless. Stereo earphones with top notch wireless sound, all metal case, stand and protective

for even more sound! Water resistant design cornpact folding design and upto 18 hours  &ille. Adds high clarity sound to your
[IFBS rated) Includes charging cable. of listening between recharges. desktop for live greams & podcadts.

Order online @ altronics.com.au | Sale pricing ends January 31st 2021.



SAVE 24% T2483 50w

Upgradeyour = GHACEK(——
work space. S e

 — ] SAVE 570 SAVE 20% T 2440 50W
b SN _ =
‘-l $1 99 51 8 Y ~ r Y B ' B — R
___,.»"/ —— \\J——t
!. - r2ua  Micron® Handheld Mains Soldering Irons
f e Aniron for every occasion! T 2440 and T 2445 are ideal for general purpose soldering T 2453053
S‘X\" / Y 7 haawy duty chisel iron for tinning larga cable, terminals and joins.
Lockable Lockable Tool
saviEasy, Equipment Case GANZER Field Case
With custornisable foam With tool pocket &
562 inner and egoshell foam 555 perforated foam inner
lid to keep equipmert to keap equipment
secure & safe. Ext. size: secure. Ext. size:

- 495x365%1 28mm. __ 445x330x128mm.
Whisk away those soldering fumes! ~ '

Popular choice for schools! This 60W soldering station has a powarful in-built
fume exhaust fan which sucks away the smoke when soldering. The active filter

helps to reduce airborne pollutants. Replaceabla filters T 1291 §7 50, 3 pack. T T 50184 T 5021

Desktop Fume
Extractor

AT

SAVE 15%

Never lose a tiny screw agai
at

o Clean Fhux Pen
style flux appli iding

| 1000V Precision FEL) _
Driver Kit d .

— SAVE 28%

e Flexible Helping Hands
E helper fa

LIF

Igﬁ';‘x D SAVE 19%
'u) 0l i

SAVE 16%

$22°
Tungsten Carbide Super Sharp Stainless

1000V Rated Electrical Tools Side Cutters Steel Scissor S
YOE 10 i d T HRC 727 tur Multi-pur




Save on test & measurement. -

239 1310 ° 2 ..

M 32004 030 34 MB205 0-304 5A

Mamaen

0C SEgun aren
POWER SureLY

VoL

Linear Lab Power Supplies

Our most popular modals! Fully adjustable with LCD meters

580

for pracision adjustmants. Great for RAD and workshops.

+ Precision linear toreidal design + Fixed 12V & 5V output rails

+ Fully regulatad + Short circuit & overload protection.

Why choose a linear toroidal power supply?

Non Contact
Temperature
Checker

Providas an instant
way to screen for
high body tam-
paratura without
contact. LED pro-
vidas quick go/no
goindication. 0.2°
acouracy. Records
previous 20 maas
urements. Requires
2xbA8 battarias.

SAVE 30%

$69

K 34050

2E] Useful lighting solutions.

L= 479

h‘ . lel’.’oﬁ
19999 Count True RMS
Multimeter

Extended resolution to 4 digits! Offers
everything the serious enthusiast could
nead with auto ranging, min/max/rel
muodas, fraquancy, duty cycle and non con-
tact voltage detection. Includes carry case.

Network Cable Tracer & Tracker

A must hava for IT technician

$20°

lar Aluminium LED $trips
LIF

f i

put,

5250 X327

Solar Light

IT

unit. Inj

K3222n

A

Q 1020

9999 Count
True RMS Multimeter

With in-built AC mains detection.
Featuring a striking easy to read reverse
backlit screen and a massive 3999 count
readout. Auto ranging with easy push
button operation. Great price & quality.

Create
Amazing LED
Light Effects!

1.3m length of
addrassable RGE 5050
LED strip - this means
¥OU can program

the colour of every
Sindividual LED using

4 an Arduino/Raspherny
& Pi 60 LEDs per m.
WSZE128 chip on
board. 10mm width,
adhesive backed. 5Y,
368 m [mazx).

4904 batteries!
Valued at $990

QOBE5A

AC/DC Clamp Meter

Now upgraded to 3004 rating!
Safe and easy measurement of A
& DG voltage/ currert. In-built non
contact voltage detection indicates
liver AG wiring. Includas test probes,
temperature probe & carry case.

Table Lamp With
Wireless Charger




dual 4K
HDMI
outputs!

The Latest Raspberry Pi® 4

$109

e

59“4“:.95

Argon® ONE M2 Case

The latest upgraded Argon OME case featuring SATA
hard drive support. Build the ulitimate mini computer
or media centre. With full size HOMI ports, intelligent
power management and IR support.

o

H 8930

S _ 7 6302 4GB RAM Micro HDMI —
The latest Fi 4 is now capable of running two . P 125
monitors at once - in 4K resolution toolIt's also Adaptor =
equipped with USE 3 0, upgraded GPU and a $1 44 Use your HOMI 105
choice of 2GB or 4GB RAM. Micro sized deskiop aables with your
computing has arrived! TR S B Pi 4

IP67 Dust & Water
Proof DC Conectors

4 Pin

4 ﬂ
- .
H 2846

K 8643
PIu«r & Header Connection Kit

M2 5 Sci w,fStand Off Set

Quartz DIY
Clock Kit

Eé Project Parts ‘a’ Plenty

$189

4]

= e I'_Fi ! l

H 8332
Argon® ONE Nanosound Case
Turns your Piinto a high resolution netwark music
player for MP3, FLAG, ALAC, WAV AAC, FLAG, DD,
Pudio GO and many mora file types. On-board DAG for
vary high quality audio output.

Haosa D

Red Armor "~ — e <
Pi Case &
Aluminium passive Lo ’g

cooled design.
*Pi mot included.

i‘ SA\I‘E 26%

Jumbo RGB

LED Matrix
bright

Tinker
Parts Pack
|

Jumper Header Kit

SAVE12%
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PRODUCT SHOWCASE

New microcontrollers from Microchip help with analog system design

Sensor-based Internet of Things
(IoT) applications rely on a combina-
tion of analog functionality and digi-
tal control capability to meet a list of
requirements including cost, size, per-
formance and power usage.

Addressing this through a focus on
increased microcontroller (MCU) in-
tegration, Microchip Technology an-
nounced the PIC18-Q41 and AVR DB
MCU families (as seen on page 82 of
this issue). These are the first to com-

——

Microchip Technology Inc.
Unit 32, 41 Rawson Street
Epping 2121 NSW

Tel: (02) 9868 6733
www.mlcrochlp.com

bine advanced analog peripherals and
multi-voltage operation with inter-
peripheral connections for increased
system integration and reduced signal
acquisition times.

To address the need for signal con-
ditioningin space-constrained sensing
and measuring applications (such as
IoT end nodes and industrial, medi-
cal devices, wearables, automotive and
lighting systems), the PIC18-Q41 MCU
has a configurable operational ampli-

»

fier, analog-to-digital (ADC) & digital-
to-analog converters (DAC).

Itis particularly well-suited forIoT
and large-scale artificial intelligence
(Al). including predictive mainte-
nance edge nodes in a smart factory.
Offered in compact 14- and 20-pin
packages, the PIC18-(Q41 MCU also
makes a good companion to Micro-
chip’s 32-bit MCUs and other control-
lers that require analog integration.

Mixed-signal IoT systems often in-
clude multiple power domains, and
the AVR DB MCU simplifies these
designs while reducing cost by inte-
grating true bi-directional level shift-
ers. This feature lowers costin a wide
range of applications such as automo-
tive, HVAC and liquid measurement.

The addition of three independent
and highly configurable op amps, a
12-bit differential ADC, 10-bit DAC,
three zero cross detectors and core in-
dependent peripherals (CIPs) makes
the AVR DB MCU ideal for virtual-
ly any application involving analog
signal conditioning and processing
functions.

New NP400 low-cost
pressure sensors from
Ocean Controls

Novus NP400 two-wire pressure
sensors break the $100 barrier. These
compact sensors are ideal for air and
water applications. They feature a
wide power supply range of 11-33V
DC, £0.5% accuracy, an overpressure
range (twice the maximumrange) and
rupture pressure (triple the pressure
range upper value).

Process connections: external
thread 14 NPT, 4 G, ¥: NPT or ¥: BSP.

siticonchip.com.au

Digi-Key releases 1.5 million SnapEDA CAD models

Digi-Key Electronics announced
its collaboration with SnapEDA, pro-
viding over 1.5 million high-quality
symbols, footprints, and 3D models
for Digi-Key parts. These can now be
downloaded from digikey.com

With this collaboration, engineers
can access SnapEDA’s high-quality
CAD models directly on Digi-Key’s
website, further streamlining their
design flow.

To start downloading EDA and CAD
parts from Digi-Key, go to a part detail
page, look for the row labelled "EDA /
CAD Models" and click on Download
from SnapEDA. Supported formats in-
clude Altium, Eagle, KiCad, OrCad,
Allegro, PADS, and DXDesigner.

SnapEDA adds millions of parts toits
library each vear, aided byits computer
vision technology such as InstaBuild,
and other automation tools.

Supported suppliers on SnapEDA
include Recom, CUI, Samtec, TE Con-
nectivity, I-PEX, GCT, CUI Devices, Bel
Fuse, Murata, Texas Instruments, ECS,
Triad Magnetics, Quectel, Infineon and
many more.

SnapEDA is on a mission to help
engineers innovate fasterbyremoving
barriers. They help over one million
engineers find CAD models for their
electronics designs each year. Their
community of professional engineers
are making everything from medical
devices to electric airplanes.

Ocean Controls

44 Frankstown Gardens Drive
Carrum Downs 3201 YIG

Phone: (03) 9708 2390
Webslte: oceancontrols.com.au

Digi-Key Electronics
Thief River Falls
Minnesota, USA

Phone: 1800 285 719

Webhsite: www.dlglkey.com
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Philips 1963 “Musicmaker” MM1

mantel radio

By Associate Professor Graham Parslow

Philips valve radios from the 1960s had excellent sound, came in a
variety of interesting colours and were quite affordable at the time. This
article covers three different models: the model 224, MM1 and MM1/01,
as they look similar. Their performance is indistinguishable because they
all use the same circuit and components.

The design of valve-based super-
hets was fully mature by the 1960s. By
then, they were pretty much all using
tried and tested components and cir-
cuitry. The competing Kriesler range
of val ve mantels were comparable and
sold in greater numbers, as judged by
the number of remaining units held
by collectors.

The Philips radios had a more con-
servative style, and that may have
been advantageous for a kitchen ra-
dio where function was the prime
consideration. Philips also made oth-
er valve radios in the 1960s, notably
the mantel model 172 usinginductive
(permeability) tuning, as well as valve
radiograms.

But the biggest competitors to these
radios were the then-new fransistor
types. Philips made a good range of
transistor sets, both for battery and
mains operation, at prices compara-
ble to the valve radios.

Their transistormodels included the
Philadelphia model MM2, the Metro-
politan model MT?7 and the Leisure-
mate model RB290, all are pictured at
the end of the article.

The downside to these transistor
radios was an audio output of only
about 300mW before distortion be-
came severe.

Australian Philips valve and tran-
sistor radios were manufactured at
Hendon in South Australia. Local
production ceased in the early 1970s
when tariff protection was lifted and
imported radios took the market.
Those imported radios usually cost
less than just the local cost of the
components!

94 SiicoN CHIP

Three similar models

The model 224 was introduced in
1961 at £27, and was marketed with
the title “Futura Five”. It came in one
of six colours: ember red. flamingo,
charcoal, turquoise, grey and prim-
rose.

The escutcheon at the sides of the
dial had a two-tone colour scheme,
with one section usually being metal-
lic chrome or gold. The other section
was usuallyblack, but sometimes col-
our-matched to the case.

The knobs were cream with eight
raised flutes. The volume and tone
knobs at the left drove concentric pots,

“_ -
The Philips model MM1 (1963)

is nearly identical to the Futura
Five 224, except it has provision for

an external pick-up. Sadly, this particular
exam ple has a crack in the top of its case.

Australia’s electronics magazine

with a DPDT on/off switch linked to
the tone control.

The tuning knob used the same
two segments to duplicate the ap-
pearance of the left-hand knob, but it
was mounted onto a single shaft with
stepped diameters to lock the sections
together.

The easiest way to identify the mod-
el is to look at the paper label pasted
under the case. However, these labels
are easily damaged and sometimes
missing, An example of the label from
an MM1 radio is shown at the end of
the article.

The model MM1, marketed as the

sificonchip.com.au
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Ph: (02) 8120 8010
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PCBs, CASE PIECES AND PANELS  Subseiibers got a 10% discount on el erders for parts

HFIELD TRANSANALYSER MAYZ0 06102201  $10.00 SHIRT POCKET AUDIO OSCILLATOR: SEP20 01110201 $2.50
CAR ALTIMETER MAY20 05105201  $5.00 L 8-PIN ATtiny PROGRAMMING ADAPTOR SEP20 01110202 $1.50
RCL BOX RESISTOR BOARD JUNZO 04104201 $7.50 D1 MINI LCD WIF| BACKPACK 0CT20 24106121 $5.00
L CAPACITOR / INDUCTOR BOARD JUNZO 04104202 $7.50 FLEXIBLE DIGITAL LIGHTING CONTROLLERSLAVE  OCT20 16110202 $20.00
ROADIES' TEST GENERATOR SMD VERSION JUNZO 01005201 $2.50 1, FRONT PANEL (BLACK) 0CT20 16410203 $20.00
L, THROUGH-HOLE VERSION JUNZO 01005202 $5.00 LED XMAS ORNAMENTS NOV20 SEEPH  $3.00ea
COLOUR MAXIMITE 2 PCB (BLUE) JUL20 07107201 $10.00 30 LED STACKABLE STAR NOV20 16109201  $12.50
. FRONT & REAR PANELS (BLACK) JUL20 SC5500  $10.00 L, RGB VERSION (BLACK) NOV20 16109202 $12.50
OL' TIMER 1| PCB (RED, BLUE OR BLACK) JULZO 19104201 $5.00 SUPERCODEC BALANCED ATTENUATOR NOV20 01106202 $7.50
L ACRYLIC CASE PIECES / SPACER (BLACK) JUL20  SC5448  $7.50 DIGITAL LIGHT ING MICROMITE MASTER NOV20 18110201 $5.00
IR REMOTE CONTROL ASSISTANT PCB (JAYCAR)  JUL20 15005201  $5.00 L CP2102 ADAPTOR NOVZ0 18110204  $2.50
L, ALTRONICS VERSION JULZ0 15005202 $5.00 BATTERY VINTAGE RADIO POWER SUPPLY DEC20 11111201 §7.50
USB SUPERCODEC AUG20 01106201  $1250 DUAL BATTERY LIFESAVER DEC20 11111202 $2.50
SWITCHMODE 78)0 REPLACEMENT AUG20 18105201 $2.50 DIGITAL LIGHTING CONTROLLER LED SLAVE DEC20 18110205  $5.00
WIDEBAND DIGITAL RF POWER METER AUG20 04108201  $5.00 MHEGES

ULTRASONIC CLEANER MAIN PCB SEP20 04105201 $7.50 AMFM/SW RADIO JANZ1  CSE200002A $10.00
L, FRONT PANEL SEP20 04105202 $5.00 MINIHEART HEARTBEAT SIMULATOR JANZ1 01109201 $5.00
NIGHT KEEPER LIGHTHOUSE SEP20 08110201  $5.00 I’M BUSY GO AWAY (DOOR WARNING) JANZ1 16112201 $2.50

PRE-PROGRAMMED MICROS

As a service to readers, Siicon CHIP OnNLINE SHoP stocks microcontrollers and microprocessors used in new projects (from 2012 on) and

some selected older projects — pre-programmed and ready to fly! Some mickos from copyightad and/sor conthibuted projects may not be avaiable.
$10 MICROS $15 MICROS
ATmega328P-PU  RF Signal Generator (Jun19) PIC16F1459-1/80  Four-Channel DC Fan & Pump Controller (Dec18)
ATmega328P-AUR RGB Stackabls LED Christmas Star (Now20) PICIGFE77A-IP  6-Digit GPS Clock (May09), 16-hit Digital Pot (Jul10), Semtest (Feb12)
ATtinyBSY-10PU  Shirt Pocket Audio Oscillator (Sep20) PIC32ZMMO256GPM028-1/'SS  Super Digital Sound Effacts (Aug18)
PIC10F202-E/0T  Ultrabrite LED Driver (with free TCES02POSSVCT IC, Sapi9) PIC32MX170F256D-501P/T 44-pin Micromite Mk2 (Augi4), 4DoF Simulation Seat (Sept19)
PIC12F1572-1/8N  LED Christmas Ornaments (Mow2 0, spacify variant) PIC32NX170F256B-501/3P  Micromite LCD BackPack W1-W3 (Febi6 / Mayd 7 S Augi9)
PICI2FB17-/P  Door Alarm (Augi®), Staam Whistls (Sept18), Whita Noisa (Sept18) GP5-5ynched Frequancy Reference (Mowi8), Air Quality Monitor (Feb2 0
Trailing Edga Dimmer {Feb19), Staering Whasl to IR Adaptor {Junig) RCL Box {Jun2 0}, Digital Lighting Controller Micromits Master (Nov20)
Car Radio Dimmer Adaptor (Aug19), MiniHeart (Jan21) PIC32MX270F256B-501/SP  ASCIIVideo Terminal (Jul14), USE ME&K Adaptor (Feb13)
PIC12F675-1/3N  Tiny LED Xrmas Trea (Mo 19) $20 MICROS
PIC16F1455/P  Digital Interface Module (Nov18), GPS Finesaver (Jun19) PIC32MX470F512H-/PT  Sterso Echo/Reverb (Feb 14), Digital Effects Unit (Oct14)
Digital Lighting Controllar LED Stave (Dac20) PIC32MX470F512H-120/PT Micromite Explore 64 (Aug 16), Micromite Plus (Nov16)
PICTG6F1455-1/SL  OI' Timer Il {Jul20) _ PIC32MX470F512L-120/PT Micromite Explore 100 (Septi6)
PIC16F1459-1/P  5-Way LCD Panal Mater (Mow19), IR Remote Control Assistant (Jul2 () $30 MICROS
Ultrasonic Cleaner (Sep20) e
PICIGF1705-/P  Flexible Digital Lighting Controller Slave (0ct20) PIC32RIX695F512L BOI/PF  Colour MaxiMite (Sept12) -
PIC16F88-I/P UHF Repaatar (May19), Six Input Audio Selactor {Sept19) PIC32MZ204GEFHOG4-1/PT BlsyPFglrf?ssogerf’E%uallseh (MBE'IQQ)GLOW-DISTOHIOH DDS {Feh20)
Universal Battary Charge Controller (Deci ) aflow Oven Controller {Apr20)
MINIHEART HEARTBEAT SIMULATOR (CAT 5C5732) £4AN 27) MICROMITE LCD BACKPACK V3 KIT {CAT SC5082) LG 19
All 3MD parts, incliding 1C2 — does not Include PCB $5.00 Lr;cl#ld e?ﬁ PGBt prlogrdargjrlnétrl] mlcrosuaat!ilntou%hscaeepr;{n LGD, UBS lid, rounting hardware, Mosfestgogum’m
Crll CONTrolan EF MA ndatory on-noar 5
AR/FM/SW RADIO {JAn 21) Sepalgte,fﬂptlnnal Components: i
- PGB-roourt right-angle SMA socket gSGﬂ 2.50 - 3.6-inch TFT LGD touchscreen Ecat 865062) 0.00
- Pulse-type rotar},rencoderwnh |n129g ‘al pushbutton gSGEBm 3.00 - DHT22 ternprhumidity sensor {Gat 8641 0% 7.50
- 162 LGD module (daes nat use 126 module (3641 $750 -BMP180FGaI 564343) OR EMP230 EGaIS asge;%tempf‘fressure sensor ga.nn
LED CHRISTMAS ORNAMENTS (CAT SC5579) (Nov 20) :g“g‘gggfrgaﬁiga;“c{mkfgg“g%ﬂgulgﬂ'G“ T 10,00
Gomplete kit including micro but na coin cell {specify PGB shape & colour) $14.00 - ZALCT024 1B RAM 30|c at csmﬁ) .00
RGB STACKABLE LED CHRISTMAS STAR (CAT SC5525) (oY 20) :ﬁ‘gﬁ?%‘{,“}é&%ﬁ{lﬁﬁ“h ?E'caé?m e e iog) i
Gomplete kit including PGB, rricra, ditfused RGE LEDs and other part 3850
omplete kit including PCE, micro, diffuse sand ather parts § VARIOUS MODULES & PARTS
D1 MINI LCD WIFI BACKPACK KIT {ocT 20) - Fair of 3018534 [gmmage Fadio Suppy, Dec20) .00
Gomplete kit ineluding 3.5-inch touchsereen, PGB and E3P8266-hased module $70.00 -IPPGOPO3PAL04 (Dual Battery |_|fgsa\rgr,?\.r|mag Radio 3upply, Dec20) .00
-16¢2 126 LGD {Digital RF P rAUGZ0 7.50
SHIRT POCKET AUDIO OSCILLATOR (5P 20) D el émsm%“?é O T Jul20) a0
Kit: including 3D-printed case, and everything else excem the battery and wiring 40.00 -WS2812 B¥f PGB LED matrix rm[lule ol Tirrer 11, Julzo gg_uu
- 632 piel white OLED (0.49-inehyA2.5rim diagoril) 10.00 - WMAX035 function generator |G (H-Field Transanal],rser M%EU) .00
- Pulse-type rotary encoder with integral pushtu Dn $3.00 -kﬂ[?gfilggsstphdoume ||mgﬁdnm|mr H"ﬁ?l{%lftll Tragsana] setr ”a;r%() 50 ﬁfgu
- EFMOcOUpe [Merrace 0w LW LONTraler, Apr o
COLOUR MAXIMITE 2 i sioak now vt 20) SB7STAR 2 6KV S0ited Mosfet iver {Charge Coriroller, Dest 9% $.00
Shnrl form KIt includes e\rer],rthln axeept the case, GPU module, power supply, -1f0 g}(pandermndules N 1
ional parts and cables (Cat 36547 Eg $50.00 PCAGESE —$6.00 | PUFBST4 —$3.00 | MCP23017 —$3, 00
5 ort Form kIt (with GPU module): includes the programmed Weweshare GPU - SMD 1 206 LEDs, paskets of 10 unless stated otherwise gl LED ¥rmas Tree, Novid):
rradue and everything included in‘the short form kit ahove (Cat S65508) $140.00 yellow —$0.701 armber —$0.70 ! bluz —$0.70! eyan —$1. 00 pink {1 only) —$0.2
$10 flat rate for postage within Australia. Overseas? Place an order via our website for a quote.
All itam s subsct to availability. Pricas valid for month of magazing issus only. All prices in Australian dollars and includad GST whars applicabls.
To INTERNET 24/ PAYPAL 24/ eMRIL (24/7 MAIL (24/7 PHONE = 95:00, Mon-Fiil
Place siffconehip.com.ayshoy Use your PayFal account silicon@siliconchip.com.au Your order to PO Box; 139 Call (02) 9939 3205 with
Your silcon@shiconchip.com. 2 Collaroy HSW 2007 with onder & credit card detalls
Order: You can alse arder and pay by cheque/meney order [Orders by mail only). Make cheques payable to Silicon Ghip Publications. 0121




“Rigol Offer Australia’s Best

Value Test Instruments”

RIGOL DS-1000E Series

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

FROM s429 ex GST

RIGOL DG-800 Series

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

FROM 5479 ex GST

Power Supp
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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

k. m
> Productl

RIGOL MS0-5000 Series

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

FROM 51’56 g ex GST

RIGOL DM-3058E

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

“"“3789 ex GST
Real-Time A

e S New
i - - - -3 Produetl

RIGOL RSA Series

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

FROM s3,21 0 ex GST

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

Perth
Tel 08 9361 4200 EMO N
Fax 08 9361 4300

web www.emona.com.au

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

email testinst@emona.com.au



UsSING CHEAP ASIAN ELECTRONIC MODULES By JiM ROWE

MinigBigital
ACIRanEl

c39v M
voltage current

Sdbw 1S
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In this follow-up article on low-cost digital panel meters, we’re looking at meters
designed to measure AC voltages and currents. Some of them can even calculate
and display power, energy consumption and frequency. As usual, we’ll give you
an idea of how they work, how they perform and how easy they are to use.

As promised last month, this sec-
ond article describes some small
meters designed to measure AC volt-
ages and currents. The AC models are
even more interesting than those we
described last time. For a start, they
vary more significantly in both size
and price.

Like the DC meters we looked atin
the first article, these AC meters are all
designed tobe powered from the same
source used for voltage measurements.
Sono separate power source is needed.

It’s important to make sure all con-
nections are properly insulated when
taking measurements.

As explained last month, DC me-
ters measure currents by measuring
the voltage drop across a very low re-
sistance current shunt. In contrast, AC
meters typically measure currents by
using a special kind of transformer: a
current transformer or ‘CT", This steps
down the current to a much lowerlev-
el, as well as providing galvanic isola-
tion for improved safety.

Current transformer basics
One of the big advantages of AC

102 SiicoN CHIP

compared with DC, as Nikola Tesla
and George Westinghouse stressed
over 120 vears ago, is that with AC
you can use transformers to step the
voltage up or down to whatever level
best suits your purposes.

This means that AC power can
be stepped up to hundreds of thou-
sands of volts to reduce losses when
conveyed over long distances, then
stepped down to much lower volt-
ages like 230V or 115V, for somewhat
more safe use in houses, factories and
offices.

Of course, when a transformer steps
up the voltage, it also steps down the
current, and vice versa. This is due

TOROIDAL

CORE
N\

ls=lpx1
( )

to the conservation of energy (ie, the
product of voltage and current at the
output must be similar to that at the
input). 8o if the voltage is stepped up
by a factor N, the current is stepped
down by the same factor, and if the
voltage is stepped down by N, the cur-
rent is stepped up by the same factor.

This is much harder to do with DC;
generally, this means converting the
DC voltage to AC, stepping it up or
down, then rectifying and filtering it
to turn ithackinto DC. Thatisnoteasy
to do efficiently!

The current transformer works on
the same principle, as shown in Fig.1.
It consists of a toroidal magnetic core,

Fig.1: how the current
transformer (CT) operates.
The CT secondary should
be terminated with a low

im pedance, otherwise it will

=
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e
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generate a very high voltage
if any significant AC current
is flowing in the primary.
Make sure to connect the
secondary leads of the CT to
the panel meter before any
current is allowed to flow

SINGLE-TURN
PRIMARY MUILTITURN
SECONDARY
[N TURNIS)
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through the primary.
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Are your copies of SiLicon
CHip getting damaged
or dog-eared just lying
around in a cupboard or
on a shelf? Can you quick-
ly find a particular issue
that you need to refer to? .
: Preview only.
Keeplyouricopies
safe; securerand
alwaysiavailableiwith

thesehandy binders

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

+* 80mm internal width

* SILICON CHIP logo printed
in gold-coloured lettering on
spine & cover

SiliconChipiRuhlications
RO B0XH 39
CollaroyiBeachi2097

| Order online from WARIRIL |
| I
| of call (02) 9939 3295 and |
| quote your credit card
| humber. *See website for

delivery prices. |
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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

Every article in avery issue of

SILICDRN @EW

Can now be yours
forever in digital
[(PDOF) format

Storing 30+ I%rears of SILICON CHIP

magazmes takes up a lot of space. Now

save all that space and still have ever}r issue
available. Or maybe )glou simply want the
comvenience of searchable files plus index --
50 you can find a feature or article Prou want
without trawling through back issues!

The digital edition PDFs are supplied on a

quality metal 32 or 64GB USB flash drive,

each five-year block (60 issues), covering:
* Mov 87 - Dec 94 < Jan 95 - Dec 99

* Jan 00 - Dec 04 *.Jan 05 - Dec 09
e Jan10- Dec 14 * Jan 15 - Dec 19

Each five-vear block is priced at just $100,
and yes, current subscribers receive the
normal 10% discount. If you order the
entire collection, the &th block is FREE
{ie, pay for five, the sixth is a bonus!}.

All PDFs are high resofution (some early
editions excepied).

Save the fies fo yvour PC hard disk, and the
USB Flash Drive can be used over and over!

For more information,
or to place an order, visit

www.siliconchip.com.au/
shop/digital_pdfs

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

O |

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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LD Electronics
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Balanced Input Attenuator for the USB SuperCodec, November-December 2020: the photo shown halfway down the left-
hand column on page 71 of the December 2020 issue, showing the wiring to the power connector, is incorrect. The positive
(red) wire should be shown going to the bottom-most pin in the socket, with the black (negative) wire to the top. Also, in the
circuit diagram on pages 50 & 51 of the November 2020 issue, the cenire {(ground) pin of CON3 at upper nght should only be
connected to the junction of the two zener diodes, the negative end of the 100pF capacitor next to switch S1 and the negative
ends of all relay coils. The junction between this ground and the other grounds in the circuit is on the main SuperCodec board.
Two LED Christmas Stars, November 2020: in the parts lists on page 41, there is no such part as a 75HC595. It should read
7AHCH95 instead.

D1 Mini LCD BackPack with WiFi, October 2020: in the circuit diagram (Fig.1), the connections to pins 7 & 8 on the LCD
maodule via CON1 are swapped. The drain of Q1 should go to pin 8 {LED) while pin 7 is the display SCK line and also connecis
to pin 10 on the LCD module and on to the Db pin of MODA1.

The February 2021 issue is due on sale in newsagents by Thursday January 28th. Expect postal delivery of
subscription copies in Australia between January 27th and February 12th.

J
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Compact, Powerful MCUs

PIC18-Q41 Family for Improved Sensor Interface Designs

Contact Information

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

microchip.com/SC-Q41

The PIC18-Q41 family of microcontrollers (MCUs) combines sophisticated
analog peripherals and powerful Core Independent Peripherals (CIPs) for
small, high-performance data acquisition and sensor-interfacing applications.
Available in small 14- and 20- pin packages, these MCUs are equipped

with an operational amplifier, a 12-bit Analog-to-Digital Converter with
Computation, and 8-bit Digital-to-Analog Converters providing a high level of
analog integration for amplification, filtering and signal conditioning. With our
comprehensive development tool suite, you can easily configure peripherals
and functions, generate application code and simulate analog circuits prior to
hardware prototyping to reduce your development time and speed your time
to market. PIC18-Q41 MCUs are well suited for loT edge nodes, medical,
wearables, LED lighting, home automation, automotive and industrial process
control.

Key Features
+  Up to 64 KB Flash program memory, up to
4 KB data SRAM, 512B data EEPROM
+  Small-footprint packages for sensor
interface applications
+ Faster time to market with MPLAB® Code
Configurator and MPLAB Mindi™
Analog Simulator
+ Easy-to-use development tools to get your
design to market faster

MICROCHIP




Rohde & Schwarz calibrates oscilloscopes made by by Hameg,
Keysight, Leeroy, Tektronix, Rohde & Schwarz and many others.

Our strict compliance with national and international standards
means you can be confident that Rohde & Schwarz service
meets the highest standards of calibration and data traceability.

bsi
NATA [SO 17025 1SO 9001

Call us today on 02 8874 5188 or
email: service.australia@rohde-schwarz.com

www.rohde-schwarz.com.au

ROHDE&SCHWARZ
\YEVCROEETGE]



