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If like us and you're ahways having ta sart thraugh your
junk drawer workloench and have traukle with your resistor
calaur codes, here's a handy praject for yau.
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value. Ifit’s a resistar, it'll also suggest the nearest resistar Th -n s
frarm the Jaycar VW range. LRI ALY
Na mare sarting thraugh your draws klindly! RERRNE -
LB B B B - ns
- .EEw - aAw
[ B B N - s =8
" A LCD pad @G)I'OG)OOO 4 -EEEN - En
- CELLEERR CEEEREER ¢ TR .
[ 0 B A - . w8
ol ) TR - .=
I'.ﬂl)lﬂlmmmtllﬂll - .... ‘TR
L A - == N
- - Breadboard notincluded, for
5_5 F:. : l +_' |:| r-' B pressntation purposes anly.

el 50|
For step-by-step
instructions scan

the QR code.

www. jaycar.com.au/rct
See other projects at

www.jaycar.com.au/arduino Eir ELU;T: :;),_E ﬁ D - AD 8 53 5 SAVE 30%

KIT VALUED AT $74.35

CLUB OFFER
BUNDLE DEAL

FROM FULL RANGE -

JUST
$345 ONLINE $495
Jiffy Boxes
Manufacturad from ABS plastic Sizes are compliantwith  with 170 Tie Point
industry standards extarnally and PCB fitting intarnally. 17 hales 10 rows, Self-adhesive
Four sizes from 83:x54x31 to 197x11 34 3mm availabla

) ar can be permanently mountad.
HB&005-HB&025 A&L35WHIHmm, PEEE17

Mini Breadb oard

55-pce Electrolytic
Capacitor Pack

|deal for prototyping. Values range
fram 1pF to 470pF RESZ50

300-pce 0.5W 1% Mini Size
Metal Film Resistor Pack
Cantains 5 of each value from
100 to 1M RREOAE]

100

glft card Ifwe produce or publish your electronics, Arduino or

Silicon Chip projects:
Piproject, we'll give you a complimantary $100 gift card.

jaycar.com.au/efsilicon-chip-kits

. . . Kitloack catalogue:
Upload your idea at projects.jaycar.com jayear.com.au/kitbackaeatalogue

°
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projects by a ‘ a r ./ B A www.jaycar.com.au
On Sale 24 May to .
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. . or free delivery on orders over $99"
think. possible.
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12 The Right to Repair (and Modify)

We should alf have the legal “right to repair” our own equipment, or have a
third-party (non-manufacturer) do it for us, without voiding the warraniy. There
is a growing worldwide movement behind this — by Dr David Maddison

32 The History of USB

Over 25 years ago, the Universal Seral Bus (USB) was developed to make it
easier to connect external devices to compuiters. This article describes how USE
standards have been enhanced and expanded over ime — by Jim Rowe

48 The History of Videotape — Camcorders & Digital Video

While it took a few fterations, digital videc recording eventually overtook popular
formats like VCR due to better portability, and thus eliminated the need for
videotape — by lan Batty, Andrew Switzer & Rod Humphiis

70 First Look: Arduino IDE 2.0

The beta release of version 2.0 of the Arduine [DE introduces significant
improvements to this free software — by Tim Blythman

84 Review: Weller T0053298599 Soldering Station

Previously known as the WET010, this temperature-adjustable soldenng stafion
from Weller won't waste your ime — by Tim Blythman
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24 Advanced GPS Computer — Part 1

Sporting a 8.5-inch touchscreen, our new Advanced GPS Computer has a
customisable interface which can display speed, heading, alfitude and more,
including directing vou to saved points of interest (POls) — by Tim Blythmart

38 Recreating Arcade Pong
This project recreates the original video game Pong as closely as possible,
using the same parts but on a smaller board. It also incorporates fixes for all
six known bugs in the original design — by Hugo Holden

64 PIC Programming Helper
8-, 14- and 20-pin PIC series microcontrollers from Microchip can be easily
programmed (and debugged) using this helper board — by Tim Blythman

72 Programmable Hybrid Lab Supply with WiFi — Part 2

The construction, sefup and testing procedures for the Hybrid Lab Supply,
including connecting it to a WiFi network — by Richard Palmer

LeunlEavelsihiciEalumns)

81 Circuit Notebook
(1) Building a better mousetrap

91 Serviceman’s Log
Trving to fix unbranded, generic equipment is frustrating — by Dave Thompson
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1840 AME Model 6% communications receiver — by Fred Lever

Everuiihing Else

2 Editorial Viewpoint 108 Ask SILICON CHIP
4 Mailbag —Your Feedback 111 Market Centre
86 Product Showcase 112 Notes and Errata
97 SiLicoN CHIP Online Shop 112 Advertising Index

M
(0]
=)
0
—r
0

(2) In and out of circuit LED tester

SILIGON
GHIP

www.siliconchiip-com-au

ADD ITEM 11:01:48 G gus

Our Advanced GPS Computer
uses a Micromlte BackPack V3

to provide real-time speed and
location readouts. It even has a
speaker to dellver sampled audlo
or syntheslsed speech — Page 24

CERTIFIED

USB was desligned to make
cohnecting devices simple, but
over time, a plethora of different
types of connectors and protocols
have developed. USB-C Is the
first USB connector that can be
Inserted In elther orlentation, and
provides very fast transfer speeds
— Page 32

Pong was'a hugely popular game
back In the day, so here’s a way to
recreate It, accurate to the original,
using nearly ldentical components
- Page 38

gra g
comes |h two verslons, ohe just
for 8-pln PICe and a larger one
that covers 8, 14 and 20-pln PICs.
It doesn’t Just help you program
micros, but also to breadboard and
debug them - Page 64
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Editorial Viewpoint

Semiconductor shortages
are becoming serious

When thenews of COVID-19 hit, it was evident that
there would be widespread effects on industry from
factory shutdowns, reduced capacity due tomitigation
efforts, etc. It was almost a miracle that so many sectors
seemed to be marching on throughout 2020 and early
2021, somewhat unaffected.

There was plenty of talk about semiconductor
shortages, but that mainly seemed to berelated to desktop CPUs and graphics
processors, many of which have been essentially unobtainable for the past year.

But now we are noticing many ICs being out of stock and with very long
lead times. The worst-hit appear to be microcontrollers, more-or-less across
the board. Many PICs are out of stock at all major retailers, as are micros from
NXP, ST Micro and many others,

To get an idea of how bad it is getting, at the time of writing Digi-Key lists
91,292 different microcontrollers on their website, butonly 21,176 or 23.2%
are in stock. And many of those listed have single-digit quantity in stock.
During better times, I would expect that figure to be closer to 50%.

It isn’t just microcontrollers, either. We're having trouble getting some of
the other semis that we sell in our kits, such as regulators and Mosfets.

For those parts which are out of stock, the wait for the next batch can be
very long indeed. Some parts are showing expected delivery dates in 2022!

I don’tknow why the situation has degradedrecently, butithas. There’sno
easy way to tell how long it will continue, butI suspect it won’t be resolved
anytime soon, or even this year.

So don’t be surprised if you have difficulty sourcing specific components
required for some of our designs (or perhaps your own). For devices like
Mosfets, it is sometimes possible to find an equivalent device. But often, we
are finding that most or all of the compatible devices are also out of stock.

I wouldn’t be surprised to see a shortage of many consumer electronics
lines in the next few months, due to the manufacturers finding it impossible
to get all the parts they need.

The right to repair

It should not come as a surprise that we are generally supportive of the
efforts of many people to secure the legal ‘right to repair’. We see this as a
way to push back against companies that deliberately (or perhaps through
incompetence) make it difficult or overly expensive for people to repair their
possessions when they go wrong.

Given that automobiles are one of the most expensive (and often
troublesome) purchases that an individual can make, it's no surprise that
some of the earliest (and strictest) right to repair legislation has involved
that sector (back in 2012, in the USA).

New laws, proposed to come into effect in Australia from the 1st of July
next year (assuming they are legislated), will require car-makers to provide
service and repair information to independent repairers. This is a step in
the right direction, as manufacturer-authorised dealers can be costly. And
despite this expense, in my experience, they can provide worse service than
a good independent mechanic.

More on this at:

http://consumersfederation.org.au/morrison-government-levels-the-

playing-field-for-independent-repairers/ hv Nicholas Vinen

Cover Imuage: hitps:/funsplash.com/photos/C1r3pODhfQ4
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Reimagine Your Design

Curiosity Development Platform Simplified

The cost-effective Curiosity Nano Development Platform features a variety of PIC® and SAM, 32-bit Arm®
Cortex® core-based microcontrollers (MCUs) based evaluation kits, allowing you to easily explore different
architectures for your 32-bit embedded design. Operate in an all-in-one development platform or
customize them to suit your individual application needs. The 32-bit MCU-based Curiosity Nano Evaluation
Kits can be scaled using Curiosity Nano Base for Click boards™ thus allowing you to create a development
environment that can take your project from exploration to working prototype on a single platform.

On-board debug and program capability removes the need for an external programmer, thus reducing
development cost.

Key Features
Scale from 8-/16-bit to 32-bit MCUSs for higher performance
Lower cost-entry point for device evaluation
Full on-board programming and debug support
Add Click boards to expand capabilities for a more complete system design

Microchip offers a series of examples in the MPLAB® Harmony Integrated Software Development
Framework, complete with Bill of Materials (BOM), user code and application notes to jump start your
design and get your product to market faster.

Contact Information

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

\ / 7
.\\ M I c noc H I p . f / PIC are registered trademarks of Microchip Technology

Incorporated in the U.5.A. and other countries. All ather
trademarks are the property of their registered owners,
© 2021 Microchip Technology Inc. All rights reserved.
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Helping to put you in Control
Mini Temperature & Humidit! Sensor 0-10V uutput

The Pronem mini from Embko Elekironik are
microprocessor based instruments that incorporate
high accurate and stable sensors that convert
ambient temperature and humidity to linear O to
10WDC, Dimensions are only 40x 79 x 16mm.

SKU: EES-D01Y
Price: $149.95 ea

’7 s Modbus TCP Analog ﬂutkﬂut Module

. The analog output module MU110-501 has 8
i analog outputs (0/4-20 ma, 0-1/104), Support for
Modbus TCP, MQTT, SNMP. SNTP

. SKU: AKC-263
! Price: $545.95 ea

LN

L
Proop 7 Control 7° HMI with 2 Ethernet Ports
Thiz is a budget priced Touchscreen with
a resolution 800 x 420 pixels and 260K =
colors; Ethernet, WiFi, RS-232 and RS-485 i
communication and & digital inputs/outputs for  © ”_,p
control.

SKU: EEI-012
Price: $619.95 ea

Digital ON/OFF Temperature Controller
DIN rail mount thermostat with included PTC
sensor on 1.5m m lead, Configurable for a huge
range of heating and cocling applications, 230
WAL powered,

SKU: EEC-DI0
Price: $89.95 ea

Isolated Load Cell Zmv/V D-10Y Transmitter with Display
Converts a signal for a 2 myA/ load cell toa O to
104 signal. Able to power 2 load cells in parallel,
DIMN-rail mount.

SKU: ALT-415
Price: $249.95 ea

(B

LabJack T7 Data Acquisition Module
LABIACK T7 Multifunction DAQ with
Ethernet, wifi and USB. Features 14
analogue inputs, 2 analogue outputs
and 23 d| tal /O

FI‘I[:E %35 30ea

Ultrasonic Wind Speed & Direction Sensor
RK 120-07-AAC Econormical Ultrasonic Wind
Speed & Direction Sensor with Modbus RTU —
RS485 cutput and 4 metre cable, 12~248/DC
powerad,

SKU: RKS-028M
Price: $499.95 ea

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

oceancontrols.com.au

Prices are subjected to change without notice.

Preview only.
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CNC Machining
UV Colour Printing

Enclosure Customisation

Ampec Technologies Pty Ltd ss ﬂ"“]E[:
Tel: (02) 8741 5000
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Electronics Super Store

wagneronline.com.au

AUSTRALIA WIDE DELIVERY - 24x7 ONLINE ORDERING

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

DATA / NETWORKING SOLUTIONS
| ~€/
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Repair

and
odify)

The “Right to Repair” broadly refers to consumers (and presumably,
businesses) having the legal right to repair their own equipment, or
get non-factory service agents to do so, if desired or necessary.

roponents argue that this ‘right’
Pcomes from the fact that they are

(apparently) the legal owners of
the equipment in question.

Itis spurred on by the fact that many
manufacturers won't sell or otherwise
provide spare parts, service documen-
tation such as circuitdiagrams, special-
ised tools and the software required to
service equipment.

Consider that a manufacturer could
go out of business, or decide to stop
servicing a particular product. This
would leave owners with no means to
repair or modify that equipment should
it become necessary.

And even if the manufacturer does
offer service, it could be limited
in scope, overpriced, slow, require
long-distance transport of the equip-
ment in question etc.

3o there are many reasons why own-
ers of equipment could argue that they
need the ability torepair it themselves,
or have a third party do it for them.

“Right to modify” in this con-
text refers to enhancing a device’s

12 SircoN CHIP

performance or capabilities by modi-
fying software settings alone.

A device might have a certain capa-
bility, but it is disabled in software
unless a payment is made for the addi-
tional features.

Note that generally, this equipment
is out of its warranty period; this isnot
about a manufacturer avoiding an obli-
gation to repair equipment for what-
ever Teason.

Companies that are currently in the
right to repair spotlight include:
¢ Apple (and other phone and com-

puter manufacturers), for not pro-

viding spare parts to non-authorised
service agents.

¢ Tractor manufacturer John Deere in
the United States, for not providing
the software to diagnose, repair or
integrate new accessories into the
tractor system to individual farmers
of mechanics.

Another example is companies

By Dr David Maddison

Australia’s electronics magazine

(including automotive manufacturers)
using “tamper-proof” fasteners on their
products, making them more challeng-
ing to repair.

Fortunately, though, third party
manufacturers now make appropri-
ate driver bits so that this is less of a
problem.

Other ways manufacturers can
restrict non-factory repairs include:
¢ requiring proprietary software (pos-

sibly available to manufacturer rep-

resentatives only) for service, such
as requiring dealer tools to install

a new starting battery in a vehicle.
¢ “serialising” components, so that

replacement parts can only work if

their particular serial number is pro-
grammed into the device’s firmware.

An identical replacement part
with a non-matching serial will sim-
ply not work or will give an error
message. This was a strategy intro-
duced by Apple in their iPhones,
even including batteries.

See the videos titled “Apple’s NEXT
move in the war on repair” at hitps:/

sificonchip.com.au



voutu.be/GlvlgmiMiod8 and “ An import-
ant message from Louis Rossmann”™ at
https:/youtu.be/PPnz7DjM4CE

Valid reasons to
restrict service

For fairness, we should present
both sides of this story. Manufactur-
ers might offer some or more of the
following points:
¢ They wish to maintain certain per-

formance standards (and thus repu-

tation) for their equipment, so they
want control of the repair processes
and software, including updates.
It is arguably beyond the scope
of third-party technicians to diag-
nose and repair the complicated
software used in many products
today (although some specialists are
well-qualified).
¢ Using “hacked” software or other
unauthorised repair procedures

might compromise the safety of a

machine, or cause it to operate ille-

gally (such as transmitting on an
unlicensed frequency).

¢ Botched repairs ormodifications by
third parties of devices under war-
ranty could cause extra warranty
service work down the track for the
manufacturer (although in this case,
they could refuse service if theyreal-
ise what happened)

¢ Amanufacturerrepair ensures a ser-
vice record is maintained for equip-
ment maintained by them (but it's
questionable how important this is).

Reasons for self-repair

Individuals might want to repair
their own equipment, or have an
independent repairer do it for them,
especially if manufacturer repairs are
expensive or take too long.

If the item is within warranty, you
would typically expect the manu-
facturer to repair it (although, in our
experience, they don’t always do so
successfully).

There are many experienced ex-
factory technicians and other highly-
experienced individuals who can com-
petently make repairs, as long as they
have access to the required tools and
software.

A manufacturer might declare a
part or device to be unrepairable.
Louis Rossman and Jessa Jones have
both repaired devices that Apple said
were unrepairable. See the following
videos:

« “Apple REFUSED to fix our

sificonchip.com.au

Fhillips Fhillips Il Ph||||psf5101 PoziDriva Ph||||ps Square Slot
Com bination Fhillips1a Square Combination
[Com bo) Supa Drive
Tarx Tarx Torx —internal Frearson Clutch Fluted Socket Fluted Sockst
axternal internal Tampar-| proof pin 4 flutes Bflutas
[B-lobe) [B-lobe) [B-lobe)
Martorg Tri-wing Hex Socket Hexagon Hexagan Slotted (uadrax
Allen Haad external intarnal E-lobe
internal Tampar-proct Combo
Fhillips 5 Mode Thode Slotted Spannar Spanner Square
Hex Head Security Security Tampar roof Drillad Slotted Socket
[Tampar Proct) [Tam pear Procf) [Robertson)
Fig.1: a selection of screw head shapes, most are security types designed to
prevent easy removal.

iMac Pro” at https://voutu.be/

9-NU7yOSEIE
e “Fixingthe Unfixable iMac Pro with

Louis Rossmann!” at https:/voutu.

be/EdwDvz47INw
e “An incredibly sad case: iPad 4

found on body of deceased hiker”
at https://voutu.be/zMuap2fgGuY

There is also a concern that anitem
becomes useless once a manufacturer
stops supporting it. A device could be
even made useless by a forced soft-
ware upgrade or a built-in end-of-life
counter.

Those who advocate the right to
Tepair are against such actions. For
example, read the news article head-
lined “Apple fined for slowing down
old iPhones” at www.bbc.com/news/
technology-51413724

Some examples of repairability con-
cerns follow.

1. Security screws
Many manufacturers use screws
with special heads to prevent repair

Fig.2: the pentalobe screw

head. Apple first used

this on the MacBook

Pro to secure the

hattery in 2009 - then

used from 2011 on the

iPhone 4.

Source: Wikimedia user Ruudjah2.

Australia’s electronics magazine

or modification of their products (see
Figs.1 &2). Drivers to fit so-called secu-
rity or tamper-resistant types were not
always readily available,

When communication was much
slower, these were somewhat effective
in preventing access to devices. But
with widespread access to the internet,
it's much easier to find suitable drivers.

As soon as a new security screw is
released, a manufacturer produces a
driver for it. These are typically avail-
able at low cost from eBay, as well as
electronics and hardware stores.

An early example of a tamper-proof
fastener was used on original Macin-
tosh computers. It was impossible to
remove theback withouta special tool,
which a third party eventually made.

This was a combination of a
long-handled Torx T15 driver, uncom-
mon at the time, and a “spudger” used
to pry the case apart without damaging
it{as aflat-bladed screwdriver would).

Another example is the pentalobe
screws on aniPhone. These wereused
in an attempt to prevent non-Apple
repairers working on the phones, but
appropriate drivers were soonreleased
onto the market by third parties.

Sometimes when a security bit is
used and the screw isrecessed deeply
in a narrow hole, a typical driver bit
won’'t be long enough, so the screw
might be inaccessible.

JunE 2021 13
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What’s your transport mode? Shanks’ Pony? Car? RV? Boat? Plane?
Hot Air Balloon? With a 3.5in touchscreen, our new Advanced GPS

Computer is a great tool for on the road,
in the water or even up in the sky.

It can be customised to exactly
how you want it. You’ll
wonder how you ever

did without it!

_—
‘4!_-

f\

PS Computer

Part | — by Tim Blythman

a phenomenally popular project.

Firstreleased five years ago (April 2016; siliconchip.
com.auw/Article/9887), it became one of the first projects to
show just how handy and versatile the first Micromite LCD
BackPack could be.

Over the years, we’ve had numerous requests for features
tobe added. It was clear that people weren’t just using it in
theirboats, but on theroad, in the bush and even in the sky.

The latest minor revisions came in November last year,
with two contributors to Circuit Notebook each adding
their own touches (see siliconchip.com.au/Article/14644),

One example was tweaked to provide three simple
screens for use on the road. One screen provides GPS ground
speed and a compass display, while the others show the
time, date and satellite data.

The second example is also designed as a speedometer,
and adds automatic backlight control.

S0 we thought, why not combine all these features (and
more) into a newer and even better unit? It could use the
larger 3.5in touchscreen to make the display more visible,
with software changes so that users could adjust the dis-
plays to their liking,

The Touchscreen Boat Computer with GPS has been
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While doing this, it also made sense to integrate the fea-
tures of our GP3 Finesaver with Automatic Volume Con-
trol from June 2019 (siliconchip.com.an/Article/11673).

That project also needed an update, mainly to giveita
larger display.

So the Advanced GP3 Computer supersedes both the GPS
Boat Computer and the GP3 Finesaver, combining the fea-
tures of both and adding new capabilities and refinements.

The new GPS Computer

The GP5 Computer is a culmination of all these features
and advancements. Naturally, it incorporates the POI (Point
Of Interest) feature from the Boat Computer. This allows
GP3 coordinates to be ‘bookmarked’. The GP3 Computer
can then display the heading and distance to the POI, allow-
ing simple navigation, or perhaps helping you to find that
favourite fishing spot again!

It won't give you turn-by-turn navigation, but it can at
least point you in the right direction.

The large speedometer display is also present, as are
numerous other GPS and time-related data. These include
latitude, longitude, altitude, compass heading and aver-
age speed.

sificonchip.com.au




The automatic volume control feature from the GPS
Finesaver works precisely like it did in that device.

You can feed audio through the device, via a 3.5mm ste-
reo jack socket, and itwill automatically adjust the volume
according to vehicle speed. The output is louder at higher
speeds, to help overcome increased noise from the vehicle.

Our GPS Finesaver article goes into more detail about
why this is a handy feature to have.

Ourrevised design adds many more new functions. An
audio synthesiser can inject warning sounds, alerts and
even spoken words to the audio path, which can be fed
either to the 3.5mm output jack or a small onboard ampli-
fier and speaker.

An RTC (real-time clock) IC provides accurate timekeep-
ing, even if the GPS receiver has not locked onto enough
satellites. A rechargeable battery provides an integrated
power supply. Thebattery state is displayed onscreen, and
the unit allows low-power sleep operation, which keeps
the GPS active as well as a complete power-off mode.

But we think that the most important new feature is the
high degree of customisation that is possible. Four user-cus-
tomisable displays are available that can be changed to
show various parameters in different units. The displayed
screens are also fully customisable to show exactly the
combination of information that you want.

As the user interface is written in MMBasic, it can be
further tweaked by advanced users as needed.

Hardware

Our photos show the main electronics for the GPS Com-
puter consisting of three boards sandwiched together. This
stack fits neatly into a plastic UB3 Jiffy box. The top two
boards will be familiar to readers as the Micromite V3
BackPack and its accompanying 3.5in LCD touchscreen.

If you aren’t familiar with that device, we recommend
reading the article describing it in the August 2019 issue

SPEEDOMETER

Fgatdures & Specifications
* based on Micromite LCD BackPack v3 wi i
* Custom display and information e
average speed along with ime
Powered by a rechargeable battery and/or De supply

* Adds automatic vol
; ume control to vehi 3
* Automatic bacKlight controf ehicle entertainment systems

* Programmed in MMBasic

. D .

: ﬁlotmts (I)fmterest {POIs) can be saved and navigated to
ernal speaker for waming announcements and tones

’ ’ LCD touchscreen
screens including current and

(siliconchip.com.aw/Article/11764).

The Micromite V3 BackPack used here is close to its
minimum configuration. JP1 is fitted so it will draw power
fromits USB socket, and itis set up for pulse-width modu-
lation (PWM) backlight control. This is necessary to allow
for automatic backlight adjustment.

The only optional parts fitted to the V3 BackPack board
are to enable the RTC feature, and include the D33231 clock
IC and its accompanying passives; two 4.7kQI12C pull-up
resistors and a 100nF bypass capacitor. Also, a two-pin
header is fitted to the BackPack’s CON9 to supply power
to the battery input of the RTC IC.

The other optional parts supported by the V3 BackPack
should not be fitted as they might conflict with some pin
assignments. In particular, the parts in the flashICbox must
not be fitted, nor should the IR receiver. The latter won’t
cause a conflict, but the receiver is unusable from within
MMBasic when programmed with this project’s software.

Add-on PCB

The third board in the stack mentioned earlieris the cus-
tom add-board for this project. It just plugs into the Micro-
mite BackPack, and the circuit for this board is shown in
Fig.1.

11:03:43 G guss

61..

One of the frequently suggested

EXIT

im provements we had for the GPS Finesaver from June 2019 was that its

display was too small. The Advanced GPS Com puter offers a speed display which takes up most of the

3.5in LCD. And if you don’t want a speed display, you can customise it to include a selection of other inform ation.
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The History op Ehe Universol Seriol Bus

About 26 years ago, a group of companies developed the Universal Serial Bus
or USB to make it easier to connect external devices to PCs, replacing the
plethora of connectors and interfaces that had been used previously. It also
greatly increased communications speed compared to existing serial protocols.
Since then, the perfformance and uses of USB have grown dramatically.

hen the first generation of PCs

or personal computers appeared
in the 1970s —machines like the MITS
Altair, the Commodore PET, the Tandy
TRS3-80 and the Apple ][ — they were
somewhat limited in their ability to
connect to peripheral devices like
printers, modems and external tape
or disk drives.

But when IBM released their first
PC (the 5150) in 1981, things started
tochange. The IBM 5150 PC was avail-
able with up to two built-in floppy
disk drives, 16KB of RAM and a colour
graphics card (for which a colour
monitor was available). Importantly,
it also had slots at the rear for plug-in
interface cards to provide a Centron-
ics parallel printer port and one or two
R3-232C serial ports.

Beforelong, yvou could also connect
the PC to a 10MB hard disk.

CERTIFIED

This appears on USBE devices which the
USE Implem enters Forum has checked

and considers to perform acceptably.
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By Jim Rowe

Many new PCs then started to
appear, most of them offering similar
features. By about 1990, just about
every available PC had around 64KB
of RAM, a built-in 20MB hard disk, a
colour graphics card or adaptor and
both a Centronics printer port and a
couple of R3-232C serial ports. Many
could also take a plug-in Ethernet card,
so that they could be connected to a
LAN (local area network).

A variety of more specialised inter-
faces started to appear as well; for
example, one to connect to the GPIB
bus to control test instruments from
a computer. There was also “Fire-
Wire” (IEEE1394), a high-bandwidth
serial bus designed to efficiently con-
nect peripherals like high-speed disk
drives. Soon, theback of manyPCs had
amultitude of different interface con-
nectors, to connect many peripherals.

USB is bomn

The development of USB began in
1994, when a group of companies that
were heavilyinvolved in the PCindus-
try (Compaq, DEC, IBM, Intel, Micro-
soft, NEC and Nortel) got togetherand
decided to make it easier to connect
external devices to PCs.

This would involve replacing all of
the different interface connectors with
a group of simpler, identical multi-
purpose connectors which could each
be configured by software to perform a
varietyof interfacing tasks. Sowasborn
the Universal Serial Bus, almostimme-
diatelyidentified by the acronym USB.

The official USB 1.0 specification
was introduced in January 1996, and
it defined two data rates: 1.5Mb/s
(187.5KB/s), called Low Speed or Low
Bandwidth (designed for peripherals
like keyboards, mice and joysticks)

The,original USE, cable forweonnectingjperipherals'like printers, with a full-

size Typ e-A-p'lugatth'e@ o1 putia‘rede[-right]‘;‘ andfaskype-B ‘plugiat'the device
end (left). i vy
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Pong was one of the first commercially successful video games, and |
reckon that Arcade Pong was the best version ever made. So | decided

to make a fun home version of the game, copying the arcade version as
closely as possible, but on a significantly smaller board. While | was at it, |
thought I'd fix six bugs that were in the original design!

Arcade Pong is the most sophisti-
cated and brilliant version of Pong
ever created. Mr Allan Alcorn created
this masterpiece at Atari in 1972, It
completely outclasses any coded or
software-based Pong, and also out-
classes any hardware-based Pong on
a single LSI chip.

Editor’s note: there was also the
Muagnavox Odyssey, a home video
games console which was released a
few months before Atarf released the
Pong arcade machine. The Odyssey
featured a “table tennis” game.

Original Arcade Pong boards are
large and becoming rarer, so for his-
tory’s sake, I decided that I wouldn’t
modify one. Instead, I would create
my own, more compact version based
on that design. I used discrete logic
ICs placed in a neat grid, in the same
arrangement as the original. This way,
when an IC is referred to ata particular
location in the Atari documentation,
it matches up with my board.

My design eliminates the six bugs
present in the original, and it also
provides some simple onboard diag-
nostics via two TIL311 hexadecimal
displays.

I have seen PCB designs from oth-
ers aiming to recreate Arcade Pong,
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but they have the ICs in a completely
different configuration, and they are
generally larger than my design.

The bugs in the original design did
not detract at all from the brilliance
and creativity of the original cir-
cuit from 1972. For a circuit of such
complexity, needing to get to market
quickly, some unresolved problems
are to be expected.

How a Pong machine works

The original circuit (includingbugs,
which as described below, I fixed) is
shown in Fig.1. It also includes an
onboard rectifier and regulator, whichI
didn’tbother with in my version, since
regulated DC power supplies are now
readily available and inexpensive.

The paddle architecture alone in
Pong’s arcade version was more com-
plicated than any home Pong version,
with 42 possible states of ball motion.
The ball motion “vector” (to think of
ball motion in analog terms) is formed
from combined horizontal and vertical
motion components.

On the vertical side, there are three
up and three downball motion compo-
nents, Thereis also a state of zero verti-
cal motion, leaving a horizontal motion
component only in that condition.

Australia’s electronics magazine

There are three horizontal motion
components too, determined by the
HIT counter, which combine with the
vertical motion components to pro-
duce an overall perceived motion vec-
tor for the ball that a player observes
on the video screen.

Although the ball motions are gen-
erated digitally, the player perceives
the motion in a more analog manner,
due to the persistence of the phosphor
on the CRT screen and other factors.

The three horizontal and three
vertical motion components com-
bine to produce a motion vector, and
this occurs in four screen quadrants
because theball could be travelling up
or down, or left or right. So this gives
36 states of motion orball ‘velocity vec-
tors’ (4 quadrants x 3 X 3 components).

However, there are three additional
states of motion that have zero verti-
cal velocity, These are the horizontal
states of motion on their own, deter-
mined by the HIT counter during
gameplay. This adds anothersix states
of possible ball motion during game-
play(3x 2), giving 42 total uniqueball
velocity vectors.

This is more than enough to con-
vince the player that the game is func-
tioning in a smooth and analog fashion.

sificonchip.com.au



The genius of the game was that the
vertical components of ball motion
were determined by where on the pad-
dle the ball made contact. When this
interaction occurs, data relating to the
condition is clocked into the vertical
velocity encoder circuitry, one of the
many very clever sub-circuits.

The further away from the paddle
centre that the ball and paddle inter-
act, the higher a vertical velocity is
encoded. The upper half of the pad-
dle is encoded for increasing vertical
velocity upwards, while the lowerhalf
is encoded for increasing downward
motion. The paddle centre is encoded
for zero vertical velocity.

Also, the horizontal motion speeds
upina volley when there are nomisses
by either player. After four consecutive
hits, the horizontal component of ball
velocity increases. By 12 hits with no
misses, the horizontal velocity com-
ponent speeds up yet again.

These ball motion features, com-
bined with the sound effects and
score-keeping, make for a version of
Pong that outclasses all other versions.

Clever design

Out of all the circuits I have seen
after a lifetime of interest in electron-
ics, Pong is up there in the top two
most impressive. One reason for this
is the combination of technical cre-
ativity and fun, making the best out
of the current technology of the time,
seldom seen together, all wrapped up
in one design.

To give you an idea of how cleverly
the sub-circuits are implemented, a
single standard binary-to-7-segment
display encoder IC is multiplexing
the video for both players’ on-screen
score displays.

Also, the size of the player paddles
and score segments on the screen in
the arcade game were a well-propor-
tioned use of the video display area;
much better than in some home Pong
versions where the scores and paddles
(bats) appeared larger.

Clearly, some compromises were
made when this arcane circuit of
around 66 TTL ICs was miniaturized
down into a single integrated circuit
for home Pong versions.

Bugs in original Pong

The original Arcade Pong “Syzygy
E” PCB contains six known bugs. My
version, besides being considerably
smaller, also addresses and fixes all six.

sificonchip.com.au

One of the earliest prototypes made for the Pong circuit.
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1960s and 70s plastic TTL ICs aren’t made of the same kind of plastic as modern
chips; it is a much harder type of resin. I find them reliable; these new-old-stock
parts were 35-45 vears old, but worked perfectly the first time I powered it up.

60Hz displays on 50Hz mains power
Like the original Arcade Pong, this design produces a more-or-less NTSC-compatible
composite video signal, using the American frequencies of 59.97Hz for vertical sync and
around 15,750Hz for horizontal sync. But many small monochrome PAL {50Hz/15,625Hz)
monitors have sufficient horizontal and vertical hold adjustment range to lock onto this
signal. Sometimes with vintage 50Hz CRT monitors, you need 1o reduce the value of the
vertical oscillator timing capacitor a tad 1o get the vertical hold control into range.
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The History of Videotape - part 4

Camcorders and Digital Video

Byjlan|Batty¥AndrelSwitze &R od|Humphiis

As detailed in the previous three articles in this series, videotape
recording culminated in the incredibly popular VCR format. But it
was not really suitable for portable recording, being too bulky. Before
digital video totally replaced tape, there were still some significant
technological developments, mainly in the field of miniaturised tape
formats for more practical handheld video recording.

he camcorder began with Sony’s

record-only Betamovie. But what
led Sony to design such an oddball
machine?

Impressive as Betamax and VHS
were, their portable versions left much
to be desired. Lugging a klutzy VCR-
plus-camera kit was far from ideal.
Aside from colourrecording and a lon-
ger running time, these weren’t much
better than the old half-inch reel-to-
reel Portapak.

The revolutionary ‘camcorder’
design put the camera and VCR
together into one case. The unitwould
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have to sit on the operator’s shoulder,
which gave improved stability over
previous wobbly hand-held cameras.

30,leaving aside the inconvenience
of post-processing, why not stick with
a (smaller) 8mm movie camera with
colour film?

Thatis a question thatusers of Sony’s
Betamovie must have asked them-
selves. Sony has a history of going out
ona limb, and in this case, they appear
to have prioritised compactmess over
Ppracticality in their first camcorder.

It was a unitised design, but it had
no playback facility. To find out just

Australia’s electronics magazine

what you had (or had not!) recorded,
you had to remove the tape from the
Betamovie and play it in a “proper’
Beta machine.

National Panasonic’s first outing,
the full-size M3 VHS camcorder, did
offer standard recording and playback.
But it was way bigger than a shoebox,
and so it was never going to be madly
popular.

The VHS-C cassette, at less than
309 the size of a standard cassette,
and giving 20 minutes of recording
time, helped to shrink the VHS cam-
corder. Reducing the size of the head
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LOTS OF FILAMENT COLOURS
& STYLES AVAILABLE FROM $19.95
SAVE $10

Rechargeable 12-30W
Solderlng Iron Set

Starter Kit for
Micro:bit

Ineludes micra:Bit board & camman
alectronics compaonents such as
resistors and servo motor, and

all the nacessary prototyping 4
accessories plus 36-page
instruction guide. XC4322

SAVE $20

NOW

$ 8995

NOW FROM SAVE 510

$129
MEGA Experimenter's Kit

SE $40 ¥ Includes an Arduino-compatible $ 8 9
RN i i aos |14 MEGA board, breadboard,
I - and plenty of prototyping
¥ . hardwrare & peripherals. . ‘__SAVE $20
20MHz USB Plastic case. s :
Osmlloscope XCA286

[ —
Compact Switchmode :
Laboratory Power Su pplies

NOW f :
ALSO AVAILABLE:
$1 79 100MHz Dual Channel

SAVE $20 NOW $849 SAVE $50 0-24VDC 15A
0-16VDC 25A

— R
Shop the catalogue onlinel Jtitsbadb Sabirie Eiaih it A wwwijaycar.com.au [J] 1800 O22 888



Tough brands, tough deals

portasol goot ? V) THERMALTRONICS 2

$319 ML

SAVE $60

SAVE $16 | s , Thermaltronies Curie
= Heat Technology

Portasol GOOT ESD Safe Soldering Station
PI‘O Pl eZo GQS Cutstanding, fast, accurate 500 ESD safe soldering

. .. Temperature Controlled oo e e o o g £
SOIdeI‘In TOOI Klt . . tip up to operating temp. ltworls with leaded and
Ouality Pro Piezo iron. Includes tips, SOIdeI‘I ng stﬂtlon wileaded solder. 350°C to 398°C Temp range. 240WAC
cleaning sponge/tray and storage case. Excellent temperature stability and anti-static characteristics. powered. TS1584
Temp range up to 480°C. Piezo ignition. &5W capacity heater. Adjustable temperature (200-480°C). ALSO AVAILABLE: Spare Tips with Heating Element
75W equivalent electrical power. TS1318 Mains povered. Digital display. TS1440 TS1584TS1588 / -
' %o ONLY

$1 75

Soldering Iron b 00 E : . 4 s Soldering Iron
T|p Cleaning Paste . 3301¢ T|p Cleaner

73 Piece
Screwdrlv_er Set

L VIEW SPECS ON
Sl QUR WEBSITE

NOW

%109

SAVE $10  ecgomme) S

160 Piece
Heatshrink

Wy

JusT DEAL FOR INTRICATE

$5995 HOBBY WORK

Heatshrink Tubing

210 Piece Rotary Tool Kit
' : wnh Glue Llnlng

More ways to pay: = @hurm® ¥&7zi click & collect




It, don't throw

NOW

119

SAVE $20

1000A True
RMS AC/DC
Clampmeter

Ultra-high curvent 10004 AC and DC
current measurement. CAT lIl, 4000
display count.

Data hold. Oi16

Multifunction
Environment Meter

Sound, light, humidity and temperature meters
ona unit. 400V, 4000 display count. AC/DC
voltages up to 250V, AC/DC current up to 10A.
Resistance, non-contact voltage measurement.

OM1594
EXCLUSIVE

CLUB OFFEoR: V
202%:

Masg

Olypnc

A

NOW

%179
savesao

Variable
Laboratory
Autotransformer (Variac)

Heavy-duty steal housing. 500W4 (fused) rated power
handling. 0~2460VAC @ 50Hz output voltage. MP3 080

3-30VDC Tester with

Voltage & Polarlty Readout

Accurate voltage readout as wall as polarity
checl. Worls on &1 zle systems. Stainless

|
steel testing probe. OP2 21‘/'
Mon-contact AC

Voltage Detector

Detects AC voltag es from 200 to
1000Y. Green and red LED indicators.
FAashlight function. OP2248

El ies M . P NOW Bt p NOW .
actronics Magazines 95 : 95
BES025/BE5030 24 ol 69
SAVE %5 SAVE $20

CURES
UNDER UV

FROM
$1 495

Quality Side Cutters

Bondic Liquid
Plastic Welding Kit
Band, build, fix & fill
wvirtually anything in
seconds, Solvert-free.
Stays liguid until curad
with the induded UV LED
Light. MNAT530

ONLY

$4 495

Soft padded handles. Carbon steal.
127mmTH1297 $14.95
150mmTH1291 $44.95

NOW 27 Piece
$ o5 Smartphone
29 Repair Kit
Containg all
SAVE $10 necessary tools

you need to fix
yaur Smartphone
frarm dmm bits,
tweerers & mare,
TDZ118

Digital Stainless Steel

Vernier Caliper

0-150mm (0-&" Y measuremant range, matric &
imparial. 5-digit LCD. Case included. TD2082

LED Headband Magnifier

Fits avar prascription or safety glasses.
Adjustable head strap. 1.5, 3x, 8.5 or 10
rmagnification. Requires 2 x AAA batterias
(5B2424 $1.95 sold separataly). QM35ET

Designed for sharm cutting in precision wiring.

Ultrasonic Cleaner

Clean your jewellery, fountain pens, dentures,
aye glases, and other small machined parts.
A00ml capacity. 30W, Mains powered, YH5414

Heavy Duty Wire
Stripper, Cutter
& Crimper

Strip all types of cable from 10-24
AWG (0.13-6.0mm). 204mm lang.
TH1827

ONLY

26 Piece
Gaming
Console Tool Kit
Ingludes Mintanda
& ¥-Bat security
bits, ¥-Bax apening
toal, stairless
tweezers, Ratchat
handle and adaptaor
ete, TDZ2109

ONLY

$2495




Workspace wonders

—___ 2XTHUNDERBOLT"PINS XCA975
= NOW o o
o5 2 .
\ $79°° %
TYPE-C
XCa938 \-] SAVE $20 _
NowW SD & /
$ oF % o MICROSD
69 — uUsB3o0

SAVE $30

USB TYPE-C 2XUSB 3.0 USB 3.0

5D & USB RJ45 .
Expand Your MICROSD TYPE-C ‘4KHDM|

Laptop or MQCBOOI(lm 2 X 3.5MM MIC &

Expand the number of ports and connect just about anything to your MacBoolk® HEADPHONE
or latast laptop. Suitable for devices with Type-C / Thunderbolt™ 3 connections.
MacBook" 4-in-1 Thunderbolt™ XCA4938 mp——
@-in-1 Multifunction Type-C Hub  XCA975 OUR WEESITE o P
- —_— pr =
e
>
_ 5
P V.
I NOW FROM > FROM

$50Q95

’“': $4495

‘ 2 25% OFF SAVEX$30
PC Monitor

Desk Brackets Type-C Laptop Power Supplies

Improve and free up your  Quicldy charge a USE Type-C compatible

desk area by mounting your monitor.  laptop or smart device.

‘ GG CRENL RS NOW $44.95 SAVE $15 PCTA R CAVE R0 Ee RS NOW $59.95 SAVE $10
I BN PLTES NOW $59.95 SAVE $20 P:Fa e IRVE B e R E R NOW 599 SAVE $30

OMLY
$2 Q95

-

N
USB to DB?M RS-232 Converter

VGA Monitor Connecting Cable
:to D15HD male. 1

23.8" LED
1080p FHD
Surveillance
Mon1itor

1080p Smart Wireless
Doorbell + Chime

25% OFF ACCESSORIES TO SUIT
Counter

NOW $37.4 AVE $12.50

Door Buzzer

NOW $33.70 5AVE $11.25

NEXTECH

USB 3.0 SATA

NOW FROM

$3495

30% OFF

HDD Docking Stations

Connect 25" or3.5" SATA hard drives to your
computer. 430Mbps data transfer. 8TB HDD
capacity. Plug and play.

Single XC4687
Dual XCAad?

_....--k

o

NOW

$11 o5

25% OFF

USB Powered PC Speakers

Add great sound to your PC. 24RMS.
Saparate volume control, power switch and
headphone output. XC5191

tar or pr
Full HD 1t

High Volume
Wireless
Door Bell

ume

digitech

1080p Mini Wi-Fi
IP Camera

16GB microSD card
$19.95

NOW
$6995

SAVE $10

GREAT FOR
THE HEARING
IMPAIRED




€Enhanced entertainment

ONLY

$34°°

——
’
3-Way Optical TOSLINK Splitter
Distribute your digital audio connedtion
to multiple devices such as sound bars,
headphones oryour home theatre
system. USB powered. AC15%0
NOW SUITABLE
$9 9 FORUSE IN A
VEHICLE OR BOAT
SAVE $20 |3

2 x 1SWRMS
Stereo Amplifier
with Bluetooth®

Stream music via Bluetooth® with this
compacdt stereo amplifier. 102dB signal
to noise ratio. RCA line input. Bdruded
aluminium enclosure. 12V powerad.
1500L:¢8 65 THmm. AAD522

Digital to Analogue Audio Converter
Corwerts your digital signal into analogue
{RCA) stereo audio. Accepts either TOSLINK
{optical) or digital coaxial input. AC1715

y.

NOW USB Streaming

$4995\ & 8 Yiophone

SAVE $20

NOW

$5995

25W Megaphone with Siren SAVE $20

cti .C abla

i_l Pl C Batteries

Automotive
DMM

P S

ONLY a2

$1 795 Waterp:oof Deutsch

Conn

Automotive
Crimp To

Looking for more product information?
jaycar.com.au

\

552
AR

| 43 Element UHF
TV Antenna

Id eal for meatro/medium signal

A5/ LTE netwiorlk signals.
4-5 bards. 21-52 channels.
LT3181

1080p HDM| Cat5e/Caté
Owver IP Extender =
Sand high definition AV signals to a [

screan in another room up to 150m
away using a Catbe'4 cable through
a common router or Ethemet switch. -
AC1752 /
+ FREE 10m Caté Lead ¥N2297

e
ALSO AVAILABLE:
Additional Receiver to Suit

AC1753 FILRL]

LINK MULTIPLE
UNITS TO ONE
© ACCOUNT

Cigarette Power Socket
with Dual USB Charger

Incl

We reward our industry professionals

reception areas. Built-in filter for f\“/-__ _'___h'.-/-

220t

.

NOW

589

SAVE $30

able

card




NANO Board

Fully compatible with all the featuras of tha
full Duinatech boards but an a tiny DIP-styla
form. ATMega328P micracontraller,
AL B TEHmm, XC4414

Arduino® Compatible
Leonardo Tiny Board

Asmaller version of the popular Leonarda
board Powared by a 3214 ATMEL processar. 10
w digital pins. 5 x analogue pins 4 x PWM pins.
230 Hx 20D mim, AC4431

ARDUINO

Arduino® Compatible

Arduino ATtiny85 Micro

. CO,
Starter Kit
This official kit from Arduine®, USB BOQ I‘d .
Kit includes UNO board, breadboard Featuras an ATtinyB5 2-hit microcontroller 3 NOW
and plenty of prototyping accessaries, that you can program using the Arduing® R o - $995
Perfact gift for a young electronics VIEW SPECS ON IDE. 8k Flash memary. & x /0 connedions. \\\
anthusiast ar makar in the making. XC9200 OUR WEBSITE Integrated &% regulatar, 24WEH:x120mm. . 25% OFF
See website for details, KC3940
© © &
N$F)W FROM
50 NOW NOW
4 $Q95 $1195
15% OFF
20% OFF 20% OFF
Relay Modules
The easiest way to use your DuinoTECH to switch real Motor & Servo Controller Module Stepper Motor Controller Module
warld devices. Switch up ta 104 per channel. Ona, four Control up ta four DT motars or twa stepper Allaws full contral of two DT matars or ane stepper-
and eight channel availabla, XC4418-XC4440 matars. 5-18VDIC XCA472 matar. Praovides 44 at up ta 30 3-30VDC. XC4492
N\
N
=

Cameras for Raspberry Pi

Addvision ta your next RPi projed. Connects directly to
your Pi. Supports up to 1080p video.

SMP XC7020

NOW $19.95 SAVE 5

S5MP with Infrared LED XC57021

NOW $39.95 SAVE $10 (zhown)

-

$ FROM95 NOW FROM
29 $1 995
. L ©,

Touchscreens for Raspberry Pi 20% OFF
Add a userinterface tayour RPi praject. Connect directly
toyour Pi. Resistive/capacitive touch, 15.3W Power Supply
2.8" 320x240px HC9022 $29.95 for Raspberry Pi 4
5" HDMI B00x480px  XC7024 $99.95 High current output with USE
7" HDMI 1024x600px XC7025 $139 Type-C connector. 5, 1%WDC 34 1.5m

lead with in-line switch, XC9122
ALSO AVAILABLE:

Power Supply to Suit RPi 3
MP3536 $23.95 OMNLY

Heatsink Case
with Dual Fan for

Raspberry Pi

. Raspberry Pi 4
3B+ Slngle Board F'rot:ct an(r:.iykeep 16GB NOOBS $21 95
your Raspbermy 5D Card
Computer Pi cool. Adhesive for Raspberry Pi
Tiny sized computer for all sorts of powerful projects. tape and mounting micrasS card pre-loaded

ONLY with NOOBS saftware for ONLY

@ $3495 easzy Rasphian OF installation. $2495

5D adaptor included, XC?030

Can run Rasphbian or Ubuntu Linw:, Windows 10 10T core,  hardware included,
dedicated madia centra OF, ete. Quad Core 1.4GHz CPU, Alurminium
Dual band Wi-Fi, & Bluetooth® 4, 2/BLE. 1GB R&M. XC?001  construction, XC?112

ARDUINO® COMPATIELE RASPEERRY Pl COMPATIBLE
OO Thisicon indicates that the @ Thisicon indicatas that the
product will wark in yaour product will wark inyour
Arduino® based project. Raspherry Pi project. . .
jaycar.com.au/projects




LOTS OF
FILAMENT
COLOURS
& STYLES

AVAILAELE
FROM
$19.95

ONLY

3COLOURS [N B
80W 240V Soldering Iron

Up ta 530°C tamp rangea. Stainlass steel barral. Impact
resistant handla. Fully el actrically safety approved.
T31485

NOW

$3495 { "H!!'H!
SAVE $5 lmm

NOW

%999

SAVE $500

>

Dobot MOOZ-3Z
Precision Tool Kit Insulated Screwdriver Set Tri ple Fi Ia ment 3 D Printer

Includes 30 hits (Slottad, Philips, Pozi, Tare, Hex), Ergonomic handles with exeellant non-slip Equippad with a three-colour print head for eolour mix print. Easy-to-use contrallar
cutters, pliers, tweazers, screwdriver handle &  grips. Fully insulated shats rated 1000V, and mohile app. Features 3.5" LCD touch pad, Wi-Fi or USE connedivity, magnatic
flexible shaft adaptar far those tricky to reach TOZ2028 heat bad and more. Prints up ta 100H:100(0ia. mm. TLA412

35 Piece Multi-purpose 6 Piece

scraws, TD2117

IP65
Sealed ABS

ONLY

$595 Desktop

. e 3
I Magnifier |,
Enclosures  OURWEBSITE .
Designed to|P&5 of IEC529 with LEDs
and NEMS 4, Made with ABS 4 Flexible 100rmm 3-dioptra glass lans provides
rmaterial. Maulded in LightDuty . paowarful magnification. Adjustable
dark grey. Wide ranga, Hook-up Wire stand. Changeable lans. QM3552
same sizes availabla Cuality 132 0,12 tinned haokup wire an plastic 4" 5-Dioptre Lens o
with flange mount. spaals. 8 differant eolours available, 25m roll. M3EE3 $12.95
HB&120-HBS 133 WWH3000WH 3007 /
NOW
$&95 "49”
o5 -
6 $5 EA SAVE $10
o
-
- -
- -
' I NoW = ¢ o
150mm Jump er Leads $2 995 “ e
Apack of 40 jumnper leads of various colours -
for pratatyping. Each flexible lead have pins
to suit breadboards or PCE headers, SAVE $5 e
Plug to Plug WICA024 -
Socketto Socket WCA025 5Piece ——tdll®  \{ e
Plug to Socket  WCA023 Stainless Steel =y )
Tool Set B
Set of 5x115mm
Breadboard cutters & pliars, Soft
with 830 Tie Points ergonarmic grips.
Ideal for elecronic SPST Rocler TH1812
protatyping and Arduing® projects. ONLY Switch $ONL;5
Labelled rows and colurnns. $1 495 12/DC 304, LED 4
Adhasive back for mounting, PBE215 illurminated. SKO955
Knobs
Black plastic with |
| o
27x15Hmm 9
HK7740 $2.50 FROM FROM
el elnlininininlele
32x17Hmm $250 $215 SAVE $3
HK7741 $2.95 .
45x20Hmm 12-Way Terminal Strips

HK7742 $3.95 &8, 104, 155 & 304 available. HWM3194 - HM3200 Benchtop Work Mat
Durable A3 size cutting mat for protecting
] wark benchtop. 3mm thid: PVC

°
To view the full range of products visit our website jaycar.com.au z A50Ws300H:3Dmm, HWS100




1080p
Mini Camera

Iount just about amywhere to capture all the adtion in HD.
5m motion sensor. Records to microSD card

{sold separately). OC8100

ALSO AVAILABLE:

e T ETERTT R LR SRS e 1) NOW $69.95 SAVE $10
16GB microSD Card  XC493% EIFRT

Concord 4K HMDI
Matrix Switcher Splitter

Distribute up to 4 x HDMI sources to 2 x displays simultaneousty.
Incdludes IR remote control and mains power adaptor. AZ5012

35% OFF

. Inspection

N 0
3" Display
& Record

Podkeat-size end oscope with camera
ard LED illumination on a 1m semi-
flexible 5.5mm tube to inspect hard

to reach areas. 3" display. Records to

microSD card {sold separataly). HD 720P
rasolution Drop resistant. OC8716
32GB micro5D Card xC4992 BRI

b
NOW
$4995
SAVE $20

NOW

5149

SAVE $30

12V 30A
Charger

for Lithium
& Lead Acid
Bat'teries1

[

NOW

$995

SAVE 30%

FM |
Transmitter |
with USB &
SD Playback

B s

NEW STORE:
Eltham, VIC

225 Sherbourne Rd, Eltham, 3095
Ph: 1800 022 838

[J1800 022 888
A www.jaycar.com.au

Over 100 stores 8& 130 resellers nationwide

NOW FROM

$1 Q95

20% OFF

Super Bright
LE ghts

e

30W 240V
8467 NOW $47.95

3" DISPLAY

NOW
$3975

SAVE $20

jaycar-

think. possible.

HEAD OFFICE

320 Victoria Road,
Rydalmare NEW 2118
Ph: (0238832 3100
Fax: (02) 8232 3189

OMLINE ORDERS
WWww,jaycar.com.au
tachstora@jayear. cam.au

Ayrrival dates of new productsin this fiyer confirmed at tha time of print. Call your loeal store ta check stock. Oceasionally discontinued
iterns advertized an a special / lower price in this fiyer hava limited to nil stodk in cartain stores, including Jayear Autharized Resallars, and
cannat be arderad artransferred. Savings off Original RRP. Prices and special offers ara valid from 24.05.2021 - 23.08.2021.
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Preview only.

GV DEUNIERDI

The Vintage Radio Collection
from the pages of SILICON CHIP

“Vintage Radio” is one of the most popular columns which appears
every month in Australia’s most-read and authoritative electronics
magazine, SILICON CHIP.

Over the years many readers have asked us if there was a single source
for all “Vintage Radio” articles so a particular set or sets they have managed

to get hold of could be referenced. Until now, that was not possible. Physical DVD:
e L 1 Inpaper sleeve - $55
We've put together a DVD# containing every “Vintage Radio” column for In gefuxe case A — $60
more than 20 years — from April 1997 right through to December 2018 — and = B

. : - : (Plus $10 p&p within Australia)
included an easy-to-read index so you can find the one you're looking for. D loaded

They’re all provided in PDF format so the quality is even better than in the ownloaded copy - $50
magazine (you can actually read many dials!). And there’s much more than bl Pl A U

radios — there’s articles on vintage TVs, amplifiers... all from a bygone era! https://get.adobe.com/reader/
Cannot be used with an audio DVD Player

Exclusively available from SILICON CHIP: www.siliconchip.com.au/shop |

sificonchip.com.au Australia’s electronics magazine JUNE 2021 63
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It's incredible what you can achieve with an 8-pin microcontroller. However,
programming and debugging these chips can be a challenge due to the need
to use the programming and reset pins for other purposes. This little board
makes working with these (and some larger) PICs much easier!

e include 8-pin PIC microcon-

trollers in many of our projects
because they are very handy for doing
certain jobs, and cheap to boot. Apart
from a handful of 6-pin parts, which
are only available in SMD packages,
they are some of the smallest micro-
controllers around.

For example, we used aPIC12F1572
8-pin micro in our LED Christmas
Ornaments project (November 2020;
siliconchip.com.aw/Article/14638).
In that case, despite only having eight
pins with two dedicated to power, it
was able to control twelve LEDs and
light them up in patterns.

We have also used parts like the
PIC12F617 in projects such as the Car
Radio Dimmer Adapter (August 2019;
siliconchip.com.awArticle/11773),
the MiniHeart heartbeat simulator
(January 2021; siliconchip.com.au/
Article/14706) and the Refined Full-
wave Universal Motor Speed Control-
ler {April 2021; siliconchip.com.auw/
Article/14814).

If you only need five orsix I/O pins,
then devices like these are handy and
compact, while still being compu-
tationally very capable. John Clarke
even used one toreplace a hard-to-get
rotary switch with a potentiometer in
the Digital Effects Pedal from April
2021 (siliconchip.com.au/Series/361)

But consider that once you subtract
the powerpins, you're left with at most
sixI1/0s, and you usuallyneed three of

64 SircoN CHIP

these (MCLE, PG[E]D and PG[E]C) for
programming and debugging. Unless
your application only needs three I/
Os, youwill inevitably end up sharing
some of these pins’ functions. These
shared connections can cause signif-
icant hassles.

Thisbecame apparentas we worked
on an upcoming project that pushes a
PIC12F1572 toitslimits, usingfive I/O
pins and running the processor at its
highest operating frequency.

Some background

Microchip PIC microcontrollers
have long used a five-wire program-
ming interface. The voltages and
protocol have varied over the years,
but these five wires have always per-
formed broadly the same roles.

The PICKkit 2 and PICKkit 3 program-
mers both sport six-way headers;
the later PICkit 4 and Snap program-
mers have eight-way headers. This is
because these programmers now sup-
portMicrochip parts that donotbelong
to the PIC family, such as AVR and
SAM devices which came into Micro-
chip’s stable with their 2016 purchase
of Atmel.

While the exact pin mapping of these
five wires varies between PIC families
and pin counts, the small number of
pins on the 8-pin parts means that
there are not many permutations.

S8Y Tim SLYTHMAN

Australia’s electronics magazine

The purpose of the Helper device
we have developed is to switch the
function of some pins on your micro
between programming/debugging
and application-specific I/0s during
development. This will make yourlife
much easier.

While we can’t promise that this
Helper will work with all 8-pin PICs,
it should work with most. The main
exception we're aware of is PIC10F
parts (some of which come in 8-pin
packages, but only six are connected).

Table.1 shows the five connections
used for PIC programming, their order
on the programming header and what
pins they connect to on an 8-pin PIC,
Note that the ground pin is located
in the centre of the group, reducing
the chance of damage if the header is
reversed.

One way to re-use pins 4, 6 & 7 on
an 8-pin PIC is to mountitin a socket
on the board, then when you need to
program it, unplug it and insert itinto
a programming socket. After program-
ming, it can be re-inserted into the
original socket on the board.

But this can quicklybecome tedious
as the chip is repeatedly moved
between the programming socket and
the test circuit. It also means you can’t
perform in-circuit debugging (ICD).

The alternative is so-called ICSP
(in-circuit serial programming),
which allows the chip to stay in place
and be programmed ‘in circuit’. But

sificonchip.com.au
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expect from it.

t was just in March last year that we

took an in-depth look at the Ardu-
ino ecosystem (siliconchip.com.auw/
Article/12575), That article included
details on the history of the Arduino
software; primarily, the IDE.

Tracing its history back almost 20
years to the Wiring IDE (http:/Aviring.
org.co/), it has been nearly 10 years
since the official version 1.0 release
of the Arduino IDE.

It is open-source, which means that
itis easy to write libraries, add support
for new boards and even make clones
of existing boards.

Some people have noted that the
Arduino IDE lacks some features that
experienced programmers have come
to expect from other development
environments. These include features
such as debugging, auto-completion
and source code management.

Arduino IDE 2.0

The Arduino IDE 2.0 was released
in February, and not long after that,
we downloaded it and tried it out. If
you don’t wish to switch over fully, it
can run alongside the current version
1.8.13 (and older versions). We down-
loaded the .zip installer version from
siliconchip.com.au/link/abh85

Note that Arduino IDE 2.01is still in
the beta stage of development. This
means that it is essentially complete,
but still has some minor bugs and
glitches.

The blog announcement (found at
siliconchip.com.au/link/abh84) indi-
cates that the new version will include
some of therequested features that we
mentioned above.

In the March 2020 article, we
noted that some Arduino software
variants had popped up, such as the
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The New Arduino IDE 2.0
vIs D)

The Arduino boards and software are incredibly popular,
mainly because of the free, powerful and easy-to-use
integrated development environment (IDE) for developing
code. Now there has been a significant revision of the IDE
with the beta release of version 2.0. Here is what you can

command-line-based Arduino-cli
{command-line interface) and the
Arduino Pro IDE. We understand that
alot of whathas gone into the new IDE
hasbeen informed by those programs.

First look

Opening up the IDE after installation
opens a window as shown in Screen
1. The overall appearance is similar
to older versions, but with a few extra
buttons down the left-hand side and a
new drop-down list near the top.

These extrabuttons are to access the
Boards Manager, Library Manager and
the debugging and search functions.
These are features we expect to use
a lot, so it’s handy to have them just
one click away.

The new drop-down selects a board

and port combination. This makes it
easier to work with different projects,
as the board and port can be changed
easily and together, meaning less
chance of getting these mixed up or
changing one and not the other.

At this stage, the debugging func-
tion only works with some SAMD and
Mbed boards and requires a separate
debugging probe. So we weren’t able
to test that feature out.

The debugging console and controls
are visible in Screen 2. We alsofound a
comprehensivelist of keyboard short-
cuts; they are accessed from the File
— Advanced — Keyboard Shortcuts
menu item,

The Output window is hidden
by default, so pressing the Verify or
Upload buttons doesn’t immediately

Blink_for_pico | Arduino IDE 2.0.0-beta.5

File Edit Sketch Tools Help

S Raspbeny Pi Pico at COM35

Blink_for_pico.ino

22
?_.'
24
25
26 void setup() {
27

28 pinMode(|LED_BUILTIN, OUTPUT);

29 }

3e

32 enumerator HIGH

33 i lk-‘); rn 1 : the il
34 Type: enum PinStatus : il
35 Value = 1 ):

36 Passed by reference as status

37 HIGH = 1

UTF-8 8 Raspberry Pi Pico on COM35 &

Screen 1: simply hovering your mouse over a keyword will bring up a tooltip,
pressing F12 will open the file where the keyword is declared.
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multiple units to track automatically and connect them in series or parallel. After
describing the configuration and circuitry last month, this follow-up article shows
how to build the two PCBs and wire up everything neatly into a modestly-sized

plastic instrument case.

s previously explained, this supplyuses a three-stage
Ahybrid arrangement, with two switch-mode supplies

followed by a final linear stage. This gives excellent
efficiency and keeps the whole thing compact and light,
while still delivering very good performance.

It has quite a few useful features, such as soft-starting
and a fast settling time with minimal overshoot.

With these features, plus its programmability, it can pro-
duce controlled pulses of power or voltage steps for testing
how devices handle transients.

The AC-DC switch-mode supply is a prebuilt module,
but the other two modules in the device must be assembled
before the whole thing can be fitted into its case and wired
up. 3o let’s get onto building those two boards.

Construction

The first step is to assemble the boards. Fig.6 is the PCB
overlay diagram for the Regulator board, while Fig.7 is the
diagram for the Control board.

All the parts on the Regulator board mount on one side,
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and most are surface-mount types. The Control board has
components on both sides, but just a few 3MDs, and they
are all on the same side. It's best to solder the SMDs first,
then move on to the through-hole components,

If you have a solder reflow oven, (or make your own! See

Control board features & specs

* Dual core EERA2 240MHz, 32-Lit processor

* Onboard &.8in or 4.5in colour LCD toudhscreen
digplay

* DR0KPE RAM, 4MPE flash memory

¢ Full-size and micro 3D card sockets

* Touch interface plus detachable switches, LED and
robary encoder

* 20-pin expansion header with I°C x 2, 8PI, DAC x 2,

ADC x &, serial communicahions and GPIOs

Maximum of 17 GPICPWM pins can be used

WiFi (802.11 b/gn) with 150Mbps throughput

Bluetocoth & BLE support

J5B-serial port

Web server and web client fundiicns

Cwerthe-air (OTA) or USE reprogramming

sificonchip.com.au
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Weller

Any serious electronics enthusiast needs a proper temperature-controlled soldering
iron; ideally, one with interchangeable tips, to suit working with different sizes and
types of components. We were given the chance to try out the Weller T0053298599
Soldering Station {previously known as the WE1010).

We probably all started with a sim-
ple iron that plugs directly into
a wall socket. But once you get good
at soldering, you’re much better off
with a station that offers temperature
control and less resistance to move-
ment, with a supple cable connecting
to the pencil.

We do a lot of soldering at SILICON
CHIP; probably more than most peo-
ple. Butlikely not as much as anyone
working in a production environment.

The Weller T0053298599 is pitched
at ‘prosumer’, trade and professional
users, so it is designed to be used for
long periods on aregular basis. There-
fore, it should have no trouble han-
dling our sort of usage.

Power station

The power unit, labelled WE1, is
what we know as a soldering station
base. Ithas an IEC mains receptacle at
the rear and a 7-pin socket at the front,
accompanied by anLCD screen. There
are three control buttons on the right
side of the screen, and a mains on/off
rocker switch on the left.

The station is marketed as a 70W
device. It is weighty and contains a
transformer, just visible through the
vents. Four rubber feet prevent the

84 SircoN CHIP

base from sliding around.

The underside vents are comple-
mented by another set at the rear, pro-
viding simple convective cooling.

The pencil

The supplied WEP70 pencil has a
7-pin plug to suit the power unit and
an approximately 120cm-long lead.
Theleadis coated in heatresistant sil-
icone and feels light and unobtrusive.

The included tip is a 1.6mm
ETA ‘screwdriver’ tip (like a cut-off
chisel tip), with other ET types being

compatible with the iron. The pencil
is slim too, and has a textured foam
grip. There are various types of tips
optional to this tool that you can pur-
chase, including conical, chisel, bevel
and knife tips in various sizes.

We reckon that it’s helpful to pur-
chase a few different tips when you get
a station like this, as they are useful
in different situations. Sometimes you
need a long, narrow tip to reach a part
on a packed board. Other times you
need a big tip to solder heavy leads or
large components. Tips with flat edges

The Weller soldering station includes a 1.6mm ‘screwdriver’ tip.

Australia’s electronics magazine
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The T0053298599 is well-suited for heavy-duty usage. It is solid and includes a
settings lock feature to prevent tampering in production environm ents.

can be beneficial when working with
solder wick.

S0 having a good variety of tips
available at reasonable prices (around
$8 each) is definitely a plus in our
books.

Safety rest

Included with the station is a PH70
safety rest, which is also equipped
with rubber feet. Like the power unit,
the safety rest feels weighty and is
not likely to slide around. The rest
has a generous space for the included
sponge and several holes to store
spare tips.

Controls

The three buttons form a simple and
intuitive interface. The menu button
cycles between standby time, offset,
units and lock, with the up and down
buttons changing the selected value.

Arcade Pong: the ANT terminal (continued from page 46)

You might be wondering about the pur-
pose of the "ANT" terminal on the PCB.
It's close to the VID terminal, so you might
think it's meant to drive a TV set's antenna
input. But that is not its purpose.

In the arcade machine, the ANT ter-
minal was connected to a wire about a
meter long, leading nowhere in the arcade
cabinet.

It connects to the base of the transis-
tor that resets the game, which is floating,
except for the tiny leakage of a diode. So
the base voltage can float to be just on the
verge of causing the transistor to conduct.

sificonchip.com.au

The lock feature is intended for a
production environment, to prevent
operators from adjusting the settings,
although you might also find it useful
to avoid accidental changes.

The manual is quite thick, but
mostly from including almost 30 lan-
guages. There are detailed pictograms,
so even if there weren’t any words, the
unit would be easy to use.

Hands-on testing

The manual states that the iron can
heat from 50°C to 350°C in 2.8 seconds.
We timed it at 50 seconds from ambi-
ent (around 20°C) to 380°C; perhaps
this varies depending on the type of tip
fitted. The nominal operating range is
100°C to 450°C with a stability of +6°C.

That’s areasonably wide range, and
if you need to work with a range of
low-melt solders, for example, in con-
structing white-metal models, then the

Back inthe 1970s, it was surprising how
resourceful teenagers were at trying to get
free credits on arcade games.

One trick was to deliver anelectrostatic
charge, or burst of RF, into the machine to
clock up credits, as though multiple coins
had been put in the coin mechanism.

It was possible to prevent this with
extensive RF filtering on all the logic cir-
cuits andwires leadingto coinmechanism,
switches etc.

In Pong, however, one coin gave one
game play credit. Atari decided to simply
detect any electrostatic or RF burst, using
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Weller T0053298599 should have the
range and accuracy to do so.

We had no trouble using the iron
with a typical 99.3% tin/0.7% copper
lead-free solder, which has a much
higher melting point than standard
tin/lead solder. Even working along
rows of closely spaced pins, the iron
was able to keep up the heat.

Having said that, our work typically
doesn’tinvolve really heavy-duty sol-
dering. But based on our experience,
we think that it would handle larger
jobs reasonably well, as long as you
used a suitable tip.

We found that the default standby
timeout of two-minutes was a little
short, but it can be increased to 99
minutes, which we think should be
sufficient for most cases.

Conclusion

We would certainly have no com-
plaints aboutusing this station for our
everyday soldering tasks.

It is sturdy, adjustable and respon-
sive, and would be well suited to
duties much more intensive than we
could throw at it.

The Weller T0053298599 kit is avail-
able at Bunnings Warehouse for $249,
including GST. This unitwas provided
for review by Weller Tools.

Visit www.bunnings.com.au/
weller-70w-240v-soldering-station_
p0248144 to purchase the station and/
oT spare parts, including tips. Here’s
a short link to the above: siliconchip.
com.aw/link/ab8n s¢

Suite 201, Lavel 2, 184 Bourke Road

Alexandria NSW 2015
www.weller-tools.com.au/

thatantenna wire, andreset the game, mak-
ing it impossible to get a free credit. That
is one reason why the original transistors
used (2N3643 and 2N3644) in the game's
reset circuit were RF types.

| left the "ANT" connectiononmy design
so that my PCB could be used to replace/
repair a genuine arcade game console.

It is surprising how few people can fix
the original boards and run around in cir-
cles until they have replaced nearlyevery|C.
The originals were not socketed, and many
original arcade machine PCBs have been
destroyed by botched repair jobs. SC
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Achieving water authority compliance with automated wastewater treatment

Wastewater usually contains var-
ious contaminants (ie, acids, alka-
lis, copper, lead, arsenic, antimony,
ammonium, solvents etc).

Fortunately, automated wastewater
treatment systems can help semicon-
ductor manufacturers remain in com-
pliance with EPA and local standards,
while significantl yreducing the cost of
treatment, labour and disposal.

These automated systems can elim-
inate the need to monitor equipment
in-person. It can separate suspended
solids, heavy metals, emulsified oil
and encapsulate the contaminants,
producing an easily de-waterable
sludge in minutes.

The water is typically separated
using a de-watering table or bag fil-
ters before it is discharged into sewer

Maxim’s MAX78000 & Aizip bring

systems or further filtered for re-use
as process water. Other options for
de-watering include using a filter
press or rotary drum vacuum. When
dried, theresulting solids will pass the
TCLP leaching test and are considered
non-hazardous and canbe disposed of
in a landfill.

The treatment systems are available
in batch, semi-automatic, or fully auto-
matic form and can be designed to be
part of a closed loop system for water
reuse or to provide legally discharge-
able effluent suitable for disposal in a
municipal sewer system.

A new, fully customised system is
not always required. In many cases, it
canbe faster and more cost effective to
add to, or modify, a facility’s current
wastewater treatment when feasible.

ultra-low-power human figure detection to IoT

Maxim’s MAX78000 neural-net-
work microcontroller can detect peo-
ple in an image using Aizip’s Visual
Wake Words (VWW) model, consum-
ing just 0.7m] per inference, with
greater than 85% accuracy.

That is 100 times less power con-
sumption than conventional software
solutions, making it the most efficient
IoT person-detection solution avail-
able, providing up to 13 million infer-
ences from a single AA/LR6 battery.

That means significantly longer
operation for battery-powered IoT
systems that require human-presence
detection, such as building energy

management and smart security cam-
eras.

Extreme model compression
enables accurate smart vision with
a memory-constrained, low-cost Al-
accelerated microcontroller and
budget-friendly image sensors.

For details about VWW visit www.
aizip.ai — you can view a demonstra-
tion at http:/bit.ly/DetectVideo

The MAX78000 microcontroller
and MAX78000EVKIT# evaluation
kit are available now from Maxim’s
website (siliconchip.com.au/link/
ah8o) for US$8.50 and US5$168.00
respectively.

MAXIM AND AIZIP BRING EFFICIENT Al PERSON DETECTION TO lOT

MAXTEO00 and

Perform Image Inferencing at 100x Lower Energy v

Standard Embedded Solutions

Maxim Integrated
160 Rio Robles, San Jose CA 95134 USA
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Sabo Industrial
2 Little Britain Road
Newburgh, NY 12550 USA

Tel: (845) 562 5751
mail:
Weh:

Create the Future
Design Contest

Mouser Electronics announced its
sponsorship of the 19th Create the
Future Design Contest, a global chal-
lenge to engineers and innovators
around the world to design the next
great thing,

The contest is open for submissions
until July 1, 2021. The grand prize win-
ner receives worldwide recognition
and a cash prize of U3$25,000 for an
innovative product that benefits soci-
ety and the economy.

Previous grand prize-winning
entries include a small, self-contained
device for organ and limb transport
and an economical rapid screening
device to prevent food-borne illness.

The contest was created in 2002 by
the publishers of Tech Briefs magazine.
For more information, go to https:/
www.mouser. com/createthefuture/

~ :(E.'!':le?te the
ure % 5
— e

DV .
/ DESIGN
Mouser - hitps://mouser.com/
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AllHin-One Mini Audio Studio For Creators

onfine content creation!

The MaonoCagter Lite provides ewventhing vou need to get started in podcagting, lve
streaming, YouTube & Twitch Get top quality audio from the included XLR cardioid
pick up condenser mic, control all your device levels, effects and music using the
migar buttons Includes mic, mier console, LUSE C cable, tripod, windsock, 3 x TRRS
jack cables and monitor earphones.

EOFY savings throughout the range.

Sale prices valid until June 30th.

USB Podcast Mic ]

& prerriurm firish USB micro- 4K USB Web Cam USB Gooseneck Mic

phone with all metal case, stand Provides 4K @ 30fps performance Great for gaming, YouTube and

and protective grille. Adds high from & compact packaga with mon- livestraaming, Quality omnidirectional

chtity sound o your desktop for itor clip. Great for meetings during mic insert. Mic gain and mute control

live greams & podeasts. theday & game greaming at night! knob with LED lighting,
. Wmdmlsm
« pure ACsine veave ot
« AS/MZS 87632011

« LCD stats
g eaitabhe 09 L

Add onan
MicroSD card
16GB $1095
{DAO328).

1.5"
sCraen on
raar

Take quick notes
9999 Count True while you work

1080p GPS WiFi Dash Cam  RMS Multimeter Virte a reminder, ke aprore  POWEr mains appliances on the road

A must have for all drivers to protect With in-built AC mains message of leave a note for The Powerhouse® BlackMax Inverter range is here!

themselves in accident insurance detection. Featuringa striking your family with our handy Housed ina ruzzed aluminium sxtrusion, this new range delivers robust reliability and
claims. 1080p footage and includes high easy to read reverse backlit sifiter LCD board. Ultea thin, UMwEVEHng performance - even under severe opetating conditions. For peace of mind
and features such as GPS, wifi footage screen and a massive 9999 count | portable design isalso great all models have been certified to Australian Standatd AS/NZS 47632011 Ideal for
transfer, Gsensor trizgering & parking readout. Auto ranging with easy for kids to dtzw on. tricky loads, such as laptops, & zame conmles. Perfect for 4WDs, campers, caravans
mode. Theft deterrent magnetic bracket. push button operation. Size: Z26x1 46mm. & trade vans.

_ Dual Solder | Home gc3.0 N j The Pocket Hero
Reel Holder sAVE26% | Wal Charger :

: 00315 544

Wireless Charging Battery Bank
Il miH
t iPhone find

SAVE $10

Order online @ altronics.com.au | Sale pricing ends June 30th 2021.




LED Magnifier

for micro tasks

Why pay $300 for a Ma._UyLamp?
Th

SAVE 20%

$135

X0108

Clean & revive tlny parts

Torgue adjustment prevents chewed out screw heads!

T 21288

T22474

Accurate Digital Vernier Calipers
Precision measuting with easel  150mm length, suitable for measuring internal,
aternal and depth dimensions. 0.01mm, 0.0005" and 1/123th" display.

protect your valuable appliances

Compact 30V

Lab Power i ”]. =

Supplies I

crt o g 750VAUPS Power  Do&73 - M gse2A
repar and design of Protection Board Charge 10 USB devices at once!
slectionies. Low noise This quality PowetShield UPS unit wil + Great for families, classtooms & business.
switchmode design. pravert appliance damage caused by power  + Massive 194 charge output + QC3.0.0n 2 ports

+ Includes adjustable dividers & power supply. *Devices
& charging kads nat includad

fluctuations, PLUS keep power on duting a

Fine 4 coarse wltage
blackout! Al protects phone lines.

and currant controls.
Size

Multi-Angle Bench Vice
Made from diecast alloy. Clampsto
wour work bench and provides total
3607 fraadom when working. Jaws
open to 55 mm. Includes soft jaws
for holding delicate connectors.

i

6pc Soldering Helper Tool Kit
A6 piece st of tools for reworking
solder joints, cleaning pad surfaces and
remoming debris.

851 B0H:2 050mm. |

SAVE 24%

$15

USB NiMH & NiCad Charger
Charges 4 x AARS AR batterias via LISE.
Great for use at home or in the car.

Don't miss a
message while
you charge!
Handy upright 150 wireless
charging stand allows you to
read incoming notifications
at a gance without having
to gop charging Requires
QC3.0USE wall charger
{such as our MB853, $20)

Wire Stripper & Kwik Crimper
Combines a ratchet wire stripper, cutting blade &
kwik crimper (red, blue and wellow sheaths). Suits
10:24 AWG cable.

Precision Knife Set
Includes aluminium handle with 12 blades to suit
different cutting jobs. Includes plagic carry case.

T3
10mi Tube

ELE(TRUNI( EfTRU""
CLEANING 'sfﬂ,,.'fr“ '.

SOLVENT ™3 fqp

$20

Electronic T 206604
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Solar Battery Charger/Maintainers
These compact solar panels are designed for keeping
your vehicle batteries topped up when parkad. Easy
croc clipor car accessory plug connection. Gan aven
be permanently installed outdoors. 1OM: 377L x
2120 x 170 mim. 15W: 400 x 343W % 170mm.

SAVE $10

s49

NOFOAA 100

Multi-Stage Vehicle

b r

Trailer Plugs
& Sockets
e

XT60 DG Plugs
Male & fermala in-
cluded. G0A ratad.

P7824
SAVE 28%

sqea

SAVE $.10

NOFOGA 15w

$69 -
Solar Panels for DIY remote
& mobile power projects.

Aluminium frames, waterproof junctions,
temperad gass panels.

25 year output warranty.

5 year workmanship warr anty.

NEW:
Mo quits LiFePod,
lead acid & calcium
type batteries!

lounts
P 8073

Sourced from one of the worlds leading selar manufacturers.

bowe  charging
-
a~a ®
/ ‘\\\
545 >
N O02OF 204 L
Dual §
—TR 1A
555 TIQ.E-EI: | B ,1-11'“”“
N GO0F 401 { 1IN S)poV*
SAVE 550
$90
N 00G5G 551 $21 9
51 08 M 8147
noosoczow  Carry 240V Power Anywhere!

ar Panel Mounts

USB C Power
Delivery Charger

P OGRS

Ll W

Anderson Style
Connector Panel

A iy

P 7823

This air travel friendly portable power genarator is fitted with 88k
battery bank, S0W 240% mains inverter, 18W power delivery USB G
chargar & QC3.0 USE charger. Offers vou cable free power for both
AC and DG appliances! Recharge by USB or included power adaptor.

SAVE 22%

Easy Read DC Energy Meter

536..95

l

High Current % 540

Twin Flex

Figure B Cable
Rated upto 204

Qoasa

Powerhouse®
Portable Power Battery Box

Fit 1208

304 10 Metre
Handy Hook Up
Reels

Popular 204 high

. per10m
N wWaisa

ECS Style DG
Power Plugs
G048 rated Smm
battery plugs.

P 7823
SAVE 26%

s5ea

Deans Style Plugs ¢y p 330,

Offset 2 pin DG
power plugs. G0A 5303

rated.

this handy 1 28W35
cable is ideal for
autornotive power
cabling.

current. Tinned for
reduced corrosion.

W 2426 Rad
W 2427 Black

\
SAVE 25%




. i (TPNP2)] ) AT 4 (O Design your own wall cocta

Raspberry Pi x®22n |SAVE 22% A much requested item by our : .

. 0 I . builders and makers, this handy 51 6.95 |
Pico is here! \ 3 clock kit comes with 3 different i .

- styles of hands to suit your DIY o)

The new Pi Pico clock design. Requires 1xAA T *"“-l QI
is a tiny, fast and ! battery. \ P
versatile board using : ‘e P X 10104 Suits 2-6rrrn panel. 6 | li ) @I
RP2040 - a brand new ¥ X 10144: Suits 16-21mim panal. ; Y A A L 4

microcontroller!
Programmabla in G and
MicroPython this handy
board can be usaed to
integrate into any project
of your own making!

- -
Créate Amazing LED Light

Raspberry Pi Pico (©2020

[oflefleflelleledeiofie Aol foflofeoN 2

RRRRRARRRARRRA
“ - F
L]

! HEW! |
o8t Effects! 51 4_95 51 4_95
95 . 1.3m length of addressable RGE 5050 LED strip K be42 Z 0003
$8' T DEBUS -this rmeans you can program the colour of every | Jumper Header Kit LED Assortment Pack
w o] q o] &l..q. individual LED using an Ardumo,fRaspberry Pi. Single row header cornactors. Imrm and Smrm LEDs in green, red,
~ God{'hEDZEer_m' g"’sigé 258\;02%3? bcEard. JIOmm Includes male & fernale pin headers,  blug, yellow and white. 300pes.
_fh width, adhesive backed. 5V, 3 64/m (max). :
PiicoDey plus 2 54mm housings.
Expansion Board

Graat for exparimanting
with Fico it braaks out -
all pins to sockats which § EREERT! 57_95
can be used without Lngaity

soldaring,

LN298 26412
Du_al Motor Module LoRa Arduino Shield

s TIFTILF

Loaxds of
+  parts to tinker
- & kam Arduno
e coding.

165pc Sensor
BAYES25 Parts Pack

599 e

76315 jumper w uch Arduino o Hobby Wire Packs

ith

20% OFF Prototyping PCBs

Allowrs youto Leep the sarne PCB Layrout as your breadboard design.
Solderrasked foreasy soldering.

H 0701 94x6dmm $640ea H 0703 164x64mm $9¢ea

Western Australia Victoria
ALI RonIC) » Perth: 174 Roe 5t 0894282188 » Springvale: 891 Princes Hwy 0395492188
» Joondalup: 2,182 Winton Rd 08 9428 2166 » Alrport West: b Dromana Ave 0395492121

» Balcatta: 7/58 Erindale Rd 089428 2167 New South Wales

Build It Yourself Electronics Centres

» Cannington: 5/1326 Albany Hwy 0894282168  »Auburn: 15 Short St 02 87485388
» Midland: 1/212 Gt Eastern Hwy 0894282169  Queensland

Sale Ends June 30th 2021 » Myaree: 5A/116 N Lake Rd 894282170 5 Virginia: 1870 Sandgate Rd 07 3441 2810

Phone: 1300 797 007 Fax: 1300 789 777 South Australia

Mail Orders: mailorder@altronics.com.au » Prospect: 316 Main Nth Rd 088164 3466

Find a local reseller at: altronics.com.au/storelocations/dealers/
Pleasa Mote: Rasallars have to paythe cost of fraight & insurmnca. Therefare the ranga of docked products & prices charged by individual reallers may wary fromour catabgusa,

B 0092

@ Altronics 202 1. EROE Prices stated herein are only vald until date shown or until skechks mn out. Prices include GST and exclude freight and insurance. See latest catalogue for freioht ates.
*All smariphone devices pictured in this catak arefor illustration purp onk. Not included with product
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Trying to fix unbranded, generic equipment

Dave Thompson

The first step in sourcing spare parts for a faulty piece of equipment is
to take the manufacturer and model details and do some searching to

find out if the manufacturer or a third party has spare parts available.
But what do you do when there is no apparent manufacturer or model

number? Go on a wild goose chase, it seems...

Sometimes a job comes through the
workshop that is abit out of left-field.
I'll take a look at anything; if nothing
else, it’s all experience. Recently, I
received a call about an electric scooter
that had failed. This was one of these
‘friend of a client’ type deals, and I,
for one, appreciate such referrals. In
business, getting work this way sure
beats paying forexpensive advertising.

This ‘scooter’ was a cheap import.
While this doesn’t necessarily indi-
cate that it will be a tricky job, I've
been down this path too many times
before to assume it will be an easy
repair. According to the customer, in
the 18 months they’'ve owned it, the
thing has spent more time off the road
than on it.

The tyres were the first
problem, with the rear
tyreblowing early on. It
was apparently paper-
thin and not fit for
our rough roads. A

sificonchip.com.au

replacement tyre took many months to
source, and had to come from Europe.
Not an auspicious start! Then it sim-
ply stopped working.

The owner brought the scooter into
my workshop, and after the usual dis-
cussions about terms and conditions
and possible outcomes, I dug into it.

This isn’t one of those thin-line
electric scooters you see hipsters
riding all over town on. This model
is about the size of those mini-bikes
Honda used to make back in the 70s,
before the powers-that-be
decided they weretoo -
dangerous for the
average citizen.

BUT WHAT Do

Items]CoverediThisiMonth

® Fixing generic equipment is
frustrating
® Arlec battery charger repair

® Fixing a 50in Panasonic TV
backlight

® Failing capacitor in clothes iron
® Mazda 3 aircon repair

*Dave Thompson runs PC Anylime
in Christchurch, NZ.

Website: www.pcanytime.co.nz

/£

You Do7Z

Email: dave@ pcanytime.co.nz
\

7

/

U

~ GO ON A WILD GOOSE
CHASE, 1T SEEMS...
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Preview only.

SPEAKER

KITS

o3

thelou
speaker

k|tco

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

®
®

SoundStage!
network

PRODUCT or tHE

sou\\

x EXCEPTIONALVALUE

SACOUSTICS

www.theloudspeakerkit.com

Ph: (02) 8120 8010
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PCBs, CASE PIECES AND PANELS Subscribersfyetfakiopadiscountjonfallforderslioians

ULTRASONIC CLEANER MAIN PCE SEP20  D4105201  §7.50 BATTERY MULTI LOGGER FEE21 11106201 $5.00
L FRONT PANEL SEP20  D4105202  $5.00 ELECTRONIC WIND CHIMES FEB21 23011201 $10.00
SHIRT POCKET AUDIO OSCILLATOR SEP20 D1110201  $2.50 ARDUIND O-14v POWER SUPFLY SHIELD FEB21 18106201  $5.00
L G-PIN ATtiny FROGRAMMING ADAFTOR SEP20 D1110202  §150 HIGH-CURRENT BATTERY BALANCER [4-LAYERS) MARZ1 14102211 §12.50
D1 MINI LCD WIFI BACKFACK 0CT20 24106121 $5.00 MINI ISOLATED SERIAL LINK MARZ1 24102211  §2.50
FLEXIBLE DIGITAL LIGHTING CONTROLLER 5LAVE 0CT20 16110202 §20.00 REFINED FULL-WAVE MOTOR SPEED CONTROLLER — APR21 10102211 §7.50
L FRONT FANEL [BLACK) 0CT20 16110203 $20.00 DIGITAL FX UNIT FCE [POTENTIOMETER-BASED) APR21 01102211 §7.50
LED XMAS ORNAMENTS NOV2D  16111191-3 §3.00 L SWITCH-BASED APRZ1 01102212 §7.50
30 LED STACKABLE STAR NOV2D 16109201  §12.50 ARDUIND MIDI SHIELD APR21 23101211 §5.00
L RGE VERSION (BLACK) NOV2D 16109202  §12.50 L X5 TACTILE PUSHBUTTON SW ITCH MATRIX APRZ1 23101212 $10.00
DIGITAL LIGHTING MICROMITE MASTER NOV2D 16110201 $5.00 HYERID LAB FOWER SUFFLY CONTROL PCB MAY21 16104211 $10.00
L CP2102 ADAFTOR NOV2D 16110204 §2.50 L. REGULATOR FCE MAY21 18104212 §7.50
BATTERY VINTAGE RADIO POWER SUPFLY DEC20 11111201 §7.50 VAHIAC MAINS VOLTAGE REGULATION MAY21 10103211 §7.50
DUAL BATTERY LIFESAVER DEC20 11111202 §250 :

DIGITAL LIGHTING CONTROLLER LED SLAVE DEC20 16110205  $5.00 ADVANCED GPS GOMPUTER JUN21 05102211 $7.50
AMFMSW RADIO JAN21  CSE2009024 $10.00 PIC PROGRAMMING HELPER 8-PIN PGB JUN21 24106211 $5.00
MINIHEART HEARTBEAT SIMULAT OR JAN21T 01109201 $5.00 L. 8/14/20-PIN PCB JUN21 24106212 $7.50
I BUSY GO ANAY [DOOR WARNING) JAN2T 16112201 §2.50 ARCADE MINI PONG JUN21 08105211  $35.00

PRE-PROGRAMMED MICROS & ICs

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

selected older projects — pre-programmed and ready to fiyl Some micros from copyrighted andsor contrinuted projects may not He avalianie

$10 MICROS $15 MICROS
24LC32A-/8H EEPROM faor Digital FX Unit [Apr21) ATSAMLIDE16A-AUT High-Current Battery Balancer (Mar21)
ATmega328P-PU  RF Signal Generatar [Jun15) PIG16F14584/80 Four-Channel DC Fan & Pump Contraller [Decid3)
ATmega328P-AUR RGE Stackable LED Christmas Star [Mow20) PIC3ZMMO256GPMO28-1/88 Super Digital Sound Effects [Aug18)
ATtiny85V-10PU  Shirt Pocket Audio Oscillator [Sep20) PIG32NX170F 266B-501/8P  Micromite LCD BackPack W1-¥3 (Feb16 /May17 / Aug19)
PIC10F202-E/0T  Ultrabrite LED Driver (with free TCE502P0SSVCT IC, Sepi3) RCL Box [Jun20), Digital Lighting Contraller Micromite Master (Nov20)

Advanosd GPS Computer (Jun21)

PIC12F1572-/8H  LED Christmas Ornaments (Now2(0; specify variant) )
PIG32MX170F 256B-1/50 Battery Multi Logger [Feb21)

PIC1 2F61 7-1,P Car Radio Dimmer Adaptor [Aug19), MiniHeart [Jan21)

Refined Full-Wave Universal Motor Spesd Controller (Apr21) PIC32MX 270F 256B-501/8P  ASCII Video Terminal (Juli4), USB M&K Adaptor (Feb13)
PIC12F675-1/8H  Tiny LED Xmas Tree (Novi9) $20 MICROS
PIC16F1455-/F  Digital Interface Module (Nov15), GPS Finesaver [Juni3) PIC32NMX 470F512HA/PT Stereo Echo/Reverb (Feb 14), Digital Effects Unit [Oct14)
Digital Lighting Contraller LED Slave [Dece0) PIC32MX470F512H-120/PT Micromite Explore 64 (Aug 16), Micromite Plus (Novl6)
PIG16F1455-1/8L QI Timer Il (Jul20), Battery Multi Logger (Feb21) PIC32MX470F512L-120/PT  Micromite Explore 100 (Septi6)
PIC16F1458-/F  5-Way LCD Panel Meter (Now13), IR Remote Control Assistant (Jul20) $30 MICROS

Ultrasonic Cleaner [Sep20), Electranic Wind Chime [Feb2 1) PIC32NIXG6O5FB12L-80/PF  Colour MaxiMite (Sept12)

PIGTOFT705-I/F  Flexible Digial Lighting Controller Slave (Oct20) PIG32MZ2048EFHO64-PT  DSF Crossover/Equaliser (May19), Low-Distartion DDS [Feb20)
PIC1GF8E-I/P UHF Repeater [May 193], 5ix Input Audio Selector [Sept13) DIY Reflow Oven Contraller (Apr2D)

Universal Battery Charge Contraller [Dez13)

KITS & SPECIA D COMPONENTS

VARIOUS MODULES & PARTS MINIHEART HEARTBEAT SIMULATOR (CAT 5C5732) A0 21)
- 5!\82 ENhU mlahy (PIC PEE%mmrguTlg E;Lpedr)l_ bp Sunol Mart Sg.zllallu Al SO parts, including | G2 — doee not inolude PCE $6.00
- 2.8-inch tou chscrean modula rid Lab Power Supply, hay .
- Spin Fy=1 1C (Digital FX Unit, P\pr21[:| J &m.uu AN/FM/SW RADIO {.aN 21)
- 15m 22 3 SMO resistor ‘Baitary Multi LDQFDarIP\rdumo Power Supphy Fab21) 2.60 - PCB-mount right-angle SKA socket [S04918) §2.5I]
-D83231 or D33231 M realtime clock SMO'IG (Battery Multi Logger, Fa|321:| .00 - Pulse-typa rotany encoder with intagral pushbuttong G601 3.00
- MCP4251 -602EP [ Arduino Power Supply, Fab2d g.lll] - 162 LGD module (doss not usa 126 maduls) [S04198 $7.60
- Pair of C3018534 [Elactronic Wind Chimes, Feb21 .00
- IPPBOPO3PAL 04 (Dual Battery Lifasaver / Vintage Radio Supply, Dac20) .00 COLOUR MAXIMITE 2  in stock nowr {ULit 20)
- 162 120 LCD [Digital RF Paveer Meter, Aug20) 7.60 Short form kit includes evanything except the cass, CPU moduls, power supphy,
-W32512 8x8 RGE LED matrix modula[DI Timar [, Jul20) 16.00 optional parts and cables (Cat S05475) $80.00
- WAX038 function generator G (H-Fiald Transanalyzer, hay20) 26.00 Short Form kit (with CPUmodule): includes the programmed Waveshare GPU
-kﬂggfgsﬁtljhdoubla ballm$gdﬁm “BFEEHFF'{B'H Tragsanatllysatr Iil.|'1 % :IZD %i]agll modus and everything included inthe short form kit above [Cat SCE508) $140.00
° arm ocouple interface aflow Oven Contraller, Apr .
- 140 A andarmgdu|gsémw1 o) [ s MICROMITE LCD BACKPACK V3 KIT (CAT 5C5082) fAUG 14)
F‘EP\E?BBE $6.00 : FCFE574 - $3.00 } MCP23017 - $3. 00 anlﬁdaﬁnPEB pgogrgmliw'la?_lmwrost 5|nt0u?3hscrdaan LGD, UB3 lid, mounting hardware, Mosfast%afouruPWM
It i ato rt
ADVANCED GPS COMPUTER (L 29) it Dotion] Comoonantar T DCRE parts
- Micromita LOD BackPack'i3 lat [S05082) 76.00 -'35mchTFTLcDmuchscraan Cat SC5062 30.00
- K282 BT GELF GPS ITIDdulBS é513 5) 26.00 - DHTZ2 tam p'humidity sensor Eai SL415 3) 1.60
- MGP4251 -502E/P |G (05052 $3.00 Emgggt[ca 50511343 OR BMMEBD [dsgfs 4595Etané%a:%3§?ura SEMSar ?hugu
° ‘am parature/pras sura‘humidity sensor X
ARCADE PONG (CAT 8C5834) (4L 21) -DS3231 real-tims clock S01G-16 1 (Gat SC&] 035 3.00
Pair of Signetics-branded MESSSMs, for critical AS/BD paddle ICs $12.60 -23L01024 1MB RAM [20IC- 33 Cat S05104] 6.00
MINI ISOLATED SERIAL LINK COMPLETE KIT (CAT SC5750) AR 21) R e i (ot o2 ) e
All parts required to build the project including the PCE $10.00
$10 flat rate for postage within Australia. Overseas? Place an order via our website for a quote.
Allitems subect to availability. Prices valid for month of magazine issue only. Al prices in Australian dollars and included GST where applicable.
INTERMET (24/D PAYPAL {24/ eMAIL (24/7 MAIL (2411 PHONE -(95:00, Mon-FH
Blace siligonchip. com. AuShop Usze your PayPal acoount gilinon@gilioonohip.oom.au Your orderto PO Box 139 Call {02) 9939 3295 with
siticon@sificonchip. com. oy Collaroy HEW 2007 with order & oredit card details
You can also order and pay by cheque/maney order [Orders by mail only]. Make cheques payable to Silicon Ghip Publications. 06/21




receiver

VINTAGL

By Fred Lever

DILﬂJ

This communications receiver was designed in the mid-1930s. It appears
to have been updated by the manufacturer to keep up with competing
products. It’s a hefty bit of kit, packed with parts, with many functions
and some interesting quirks. One of these is a complete lack of labels

for the front panel controls! A matching tuned ‘pre-selector’ unit was
eventually acquired; it too required repair and restoration.

I was asked if I would like “an old
radio” as the owner, a senior gent,
wanted it to go to a good home. I am
up forjust aboutanything, soIsaid yes
without even layingeyes onit. When I
finally got my hands on the set, I could
not get it home fast enough!

It was heavy (15kg), in a steel box
with a lift-up lid. The front panel had
two big dials and a bunch of knobs,
but there were no markings to indicate
which knob did what. The only text
was on arearnameplate, advising that
this was a Model 69, serial A98 made
by Radio Manufacturing Engineers in
Peoria, Illinois, USA.

RME radio

Thus I was introduced to RME and
atype ofreceiverl havenever had any

interestin before, a wideband commer-
cial radio receiver with a pedigree and
high performance, at least for 1940, I
searched the web and found many ref-
erences to the model and a history of
the company, including model num-
bers and employees.

At a later stage, I was delighted
to receive the matching DB-20 pre-
selector unit. I'believe these twoitems
were rack-mounted in a complete
‘ham’ setup, and are the only surviv-
ing pieces of what would have been
a comprehensive transmit/receive
installation.

The pre-selector also came with a
treasure trove of books, notes and per-
sonal papers belonging to the owner.
These items I have simply stored and
not investigated at this time.

The ‘restored’ RME-
69 receiver; sadly, the
front dials are still cracked.

Australia’s electronics magazine

I downloaded a comprehensive
operating manual from a website
called “Boat Anchor”. This helped me
to recognise what I had and figure out
what was original.

The handbook describes serial num-
ber A98 as a late production unit with
a“Lamb Silencer” in the front end. The
octal valve types and the history of the
company mean that it was manufac-
tured around 1940. The original pro-
duction radios had 6-pin valves and
no Silencer.

My first move was to survey every
part of the set and take photos. While
parts of it were undisturbed, other
parts had been replaced orlooked like
they had been modified. After some
investigation, I elected not to try to
refurbish the set but just make it safe
to turn on and work in some fashion
on the AM 500-1800kHz band only.

I achieved that by replacing obvi-
ously faulty parts and removing some
strange modifications. I then carried
out what I confess tobeing a cosmetic
‘tart up’ on the set and the match-
ing pre-selector, by cleaning them
and misting with a light coat of gloss
black, over the faded wrinkle finish.
The insides and chassis were cleaned,
masked off and a light coat of silver
misted over the rust and patina.

The accompanying photos show the
dusty old thing as I received it, then
in its cleaned-up state, as well as a
view of the underside of the chassis
post-cleaning.

Not having any markings on the
panel controls intrigued me. It seems
that RME never marked theirmodel 69

sificonchip.com.au
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MARKET CENTRE

Advertise your product or services here in SILICON CHIP

FOR SALE

FOR SALE

KIT ASSEMBLY & REPAIR

QB wer

PMD WAY offers (almost) sverything
for the electronics enthusiast— with full
warranty, technical support and free
delivery worldwids.

Visit pmdway.com to get started.

LEDsales

LEDs and accessories
for the DIY enthusiast

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

STMICON,
CHI

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

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

sllicon@ slliconchlp.com.au

3 tronixlabs

TRONIXLABS PTY LTD would like
to thank all of our customers for their
suppor tand feedback. For any enquiries
or customer technical support, please
email support@tronixiabs.com

PCB PRODUCTION

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.ldelectronlcs.com.au

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

$17 inspection fee plus charges for parts
and labour as required. Labour fees $38
p/h. Pensioner discounts available on
application.

Contact Alan, VK2FALW on 0425 122

415 or email blgalradloshack@ gmall.
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

kelth.rippon@gmall.com

e |

I ADVERTISING IN MARKET CENTRE I

Classified Ad Rates: $32.00 for up to 20 words (punctuation not charged) plus $1.20 for each additional word. Display adsin ||
Market Centre (minimum 2cm deep, maximum 10cm desp): $82.50 per column centimetre perinsertion. All pricesinclude GST.
Closing date: 5 weeks prior to month of sale. To book, email the text to silicon@siliconchip.com.au and include your name,

address & credit card details, or phone Glyn {02) 9939 3295 or 0431 792 293.

T e Tt

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. SiLiIcoN 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 subsequentlyamended and to any governmental regulations which are applicable.
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Programmable Hybrid Lab Supply with WiFi, May 2021: in the parts list on page 386, the item at the top of the right-hand
column should have read VX0O7805-500 (5V) rather than VXO78083-500 (3V). The circuit should still work even with the 3V part
fitted. Also, the MCP4725 DAC specified comes in several versions; MCP4725A0T-E/CH is the required part.
Arduino-based Power Supply, February 2021: the 51k resistor's five-band colour code is incorrect. It should read “gresn
brown black red brown”.

DIY Reflow Oven Controller, April & May 2020: in the May 2020 issue on page 90, Fig.11 shows the 20-wire ribbon cable
betwesen the control board and LCD screen connected incorrectly. It is shown correctly in the photo at the top of p89, with the
red stripe going to pin 1 on both boards.

Deluxe Touchscreen eFuse, July 2017: The HEX file we have been providing has not had the AUTORUN flag set, meaning
eFuses built with a preprogrammed chip or using the HEX file from the SiLicon CHIF website will not work without being run
manually from MMBasic. We've updated the HEX and MIMBasic files to fix this and also to fix a bug that may cause the Micromite
to crash and reset if the screen timeout was set to certain values.

The July 2021 issue is due on sale in newsagenis by Monday, June 28th. Expect postal delivery of subscription
copies in Ausiralia between June 25th and July 9ih.

J
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“Rigol Offer Australia’s Best

Value Test Instruments”

RIGOL DS-1000E Series

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

FROM s429 ex GST

RIGOL DG-800 Series

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

FROM 5479 ex GST

Power Supp
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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
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RIGOL MS0-5000 Series

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

FROM 51’56 g ex GST

RIGOL DM-3058E

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

“"“3789 ex GST
Real-Time A

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



“Setting the standard for Quality & Value”

THE INDUSTRY' S CHOICE!

CNC
Machinery

Metal
Working

EDBD-13

Drill Sharpener
* 3-13mm or 14871027
+ CBMN grinding whesl
* SRt pomnt

+ 20N, 2400 mator

Crder Coda: DO7D

TGS-3 - Mobhile Tool Storage
Cahinet Seat

+ 408mm seat height

+ 3 drawers with ball beanng shdes
+ 420 % 238mm padded seat

+ 2 xmagnetic side frays

+ 3607 swivel whees

Order Coda: A001

SHST-1.2H
Shrinker & Stretcher

+ 1.2mm mild steel

+ 284mmthrost depth
+ Shrinking dies

+ Stretching dies

M deramasren |

Ordar Coda: 52262

TiGer 20008 - Wetstone Grinder

+ German design & technology
+ 200mm stene & 228mm hone whesl
+ 120rpm grinding stone spead
+ 1200 2400 motor
+ Includes straight edae g,
setting gauge & honing paste o S

seheppac
Crcder Code: W50 &

SCo0621

ONLINE OR INSTORE!

Sheet Metal
Fabrication

Wood
Working

MGP-6R - Ratcheting @I
Gear Puller Set

+ Hatchet action jaw lock allgnment

+ Combination 2 or 2 jaw type systerm

+ Heversible |aws (Internal or External)

+ [ncdudes 3 100mm & 3 x 175mm legs,
a blow mould case

[y
et

Crder Coda: FO0S

V¥J-680 - Hydraulic Vehicle
Positioning Jacks

+ G80kg yydraulic it per jack

+ 270mm max tyrewidth
+ GZ0mm maz opehing

+ Sold in pars .
n O

apas 6 X
‘3 -

Drdar Coda: AZER
3

$J-24D - Bead Holler
« l.2mm mild stesl capacity
+ 4a0mm throat depth

+ Strengthened trame
stand

+ Holler holders on post
+ 7xsds ot rolls

[AderausmnsTen|

Jrder Coda: 564

$AG-12 - Manual Sheet Metal

Gurving Rolls-Bench Mount
* 306X Imm capacity

+ Bench or vice mountable

+ Swivel top roller

+ isear driven rollers

Drdar Coda: S2E7

VIPER™ ARG 140 - DG TIG &
MM (&RC) Inverter Welder
= 20 - 140 Amps

= Thermal overload protection

* Includes 2.5m are leads

* 15% @ 1408 duty oyde

= 2400/ 10amp

LINiMmics
Order Code: WBh

Pri

Workshop
& Automotive

G0
FR

VIEW AND PURCHASE
THESE [TEMS OMLINE AT
www.machineryhouse.com.au/SC0621

Lifting
Handling

RNBA0 - Nut & Blind Riveter Set

* 130 plece Wt suitakle for sheet aluminium
or steel
Includes:

+ Alurminum rved nut inserts WS, ME, M3,
W10 - (10 of each size)

+ Alurminium bhind rvets: 9302 04 0, 4.8
admm (20 of each size)

+ Mandrel spanner & blow mould case

Crdar Coda: b1

No. 5

Gast Iron Bench Vice
+ 127mm jaw width

+ 150mm mad opening

+ Fitted width sarrated |aws

am

Order Coda: WIEY

Metric Alloy Steel Tap
& Dioe Set - 45 Piece
+ 45 plece set
+ Metric fine & coarse set
+ ME ~ W24 alloy steel
+ Includes die holder & [
2 ®tap wrenches !

rder Coda: U143

PB-24 - Manual Panhrake
+ GO0 Tmm capadity

+ Fapricated steel

+ Adustable camp blade

+ Multiple finger widths

X8

Industrial Bench Grinder
+ @2Z00mm wheels

+ Fine/coarse gnt

+ 1hp, 240v motar

cXTRA

AR MACHINERY

rder Coda: (148

7 A family
o 2 owned

\ o ! Australian
. ‘ business

Estab lished jo 30

Machine Tool
Accessories

Measuring
Equipment

FREE WORK LIGHT
~WITH PURCHASE

Max output 360 fumens
VALUE 31 9.30

TBRS-25

Manual Tube Bender
+ Includes Btormers

+ 19005 & 25.4mm square

+ 10952 127, 14,20, @315.87, @19.05,
22, 22mm round

- sxTerry
Orcder Codi: TOSS ) \;;\\:m‘&t&o

LT-227 - Hydraulic Lifter Trolley
227kg load capaaty

+ 702 % 450mm table

+ 228-710mm table heght

-

2fed & 2 swve
wheels with brakes

Includes table
rubter mat

rder Coda: JUdd

WBS-3D

Steel Work Bench
w2000 % 640 % 87 0mm

+ S00kg lcad capacty

+ Beanng shde drawers
+ B lockable drawers

TIPS
Oaas

Croer Coda: AZED

AAI62WS - Industrial Bench
Grinder with Linisher

+ @200mm X 80 grit whesl
+ 503 918mm hnishing attachment

+ Fast belt change design

+ basy beft tracking adjustment M%
0.80p, 2400 motor IRELES

Tef Abbott « Ashby ’

Simple & Quick
Onfine Freight
Rate Check!

*Remole ar eas may require
depotcollecion n your ioun

NSW (02) 9890 9111
1/2 Windsor Rd, Nerthmead 625 Boundary Rd, Coopers Flains
YIC (03) 9212 4422 ;

4 Abbotts Rd, Dandenong 11 Valentine Street Kewdde

QLD (07) 3715 2200




