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How you are baing Pocket Weather Station
tracked on the Internet using an Arduino Nano

FREE 572 PAGE

JAYGAR CATALOG B R80 Aviation Band I:rri l.igms for
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Build your own
Solar MPPT Charge Controller

Ever wondered what goes inta a salar charge contraller and what makes
MPPT (Maxirnurn Power Point Tracking) better than PWM (Pulse Width CLUB OFFER
Modulation)? Find aut yourself, by rmaking this praject. Uses a simple Arduino BUNDLE DEAL

ta cantral and regulate the flow of power from the salar panel to ta the

battery. $ 95
The project alsa includes an cutput relay ta automatically turn off when the

battery gets too low valtage. & great praject far DIY amateurs and salar

aficionadaos. SAVE 40%

KIT VALUED AT $143.36

SKILL LEVEL: ADVANCED
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For step-by-step instructions
& materials scan the QR code.
www.jaycar.com.au/solar-mppt-charge-controller

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

JUsT

$1 85

JusT ONLY 9 iy
_.__r,.
$Q95 $9350 3
VIEW RANGE | 8%
jaycar.com.au | g 150mm Jumper Leads Hobby Solar Module
Plug to Plug WCa024 3 cells per modula, 1.5V rated. |dea for Electrolytic Capacitor Pack
Voltage Regulator Sochet to Sochet WCa024 pawering salar projects, hobhbies, ete, Yaluas range from 1pF - 470uF. Pl 55,
7805 +5V 14 TO-220 case. ZV1505 Plug to Socket WCa028 2M3012 RE&6250
we produce or publish your electronics, Arduino or ilicon Chijp projects:
gift card J | d blish your elect Ard Silicon Chip pro]
: : N i : : jaycar.com.au/efsilicon-chip-kits
Piproject, we .|| give you a com.phmentary $100 gift card. it oack catalogue:
Upload your idea at projects.jaycar.com jayear.com.au/kitbackaeatalogue

[J1800 022 888

* Awesome )
projects by A www.jaycar.com.au
Shop online and er.ljoy1 hour clide & collecF

or freed ry on orders over 399"
3 apply - see website far full

On Sale 24 October to
23 November, 2021
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16 Big Brother is Tracking You! — Part 1

Spving isr't just the fraditional method of watching someone with a camera.
Governments, businesses & individuals could be spying on you via the
internet, recording more information about you than you might expect. So what
can you do about it? — by Dr David Maddison

37 El Cheapo Modules: 6GHz Digital Attenuator

This arficle descrnbes ancther seff-contained digital aftenuator with an OLED
screen. Compared to the 3 8GHz attenuator from last monih, this module
aftenuates a signal from IMHz-6GHz by 0-31.75dB in 0.25dB steps, making it
potentially more useful — by Jim Rowe

40 Review: R80 Synthesised Aviation Band Receiver Kit
For just $50 you can own an easy-to-build radic receiver kit which is ideaf for
monitoring local airport traffic — by Andrew Woodfield

EensiuEHens! PrEleers

28 USB Cable Tester — Part 1

This USB Cable Tester helps you determine if you have faufty USB cables; an
important step when troubleshooting equipment. It tests most common USB
cables such as USB Type A, Type B, Micro-B, Mini-B and the newer USB-C
connectors — by Tim Blythman

56 Pocket Weather Station

Perfect as a beginner's project, this mini Weather Stafion can be carned
everywhere and uses just five fow-cost pre-built modufes. Al that needs to be
done is assemble it into a custom 3D-printed case and sofder a few of the wires
together — by Aarav Garg

60 Model Railway Carriage Lights
Designed for OO-gauge mode! raifways, these carriage lights are battery-
powered, can be conitrofled by an extermnal magnet, and can fit inside the roof of
the modef train — by Les Kerr

78 Two- or Three-Way Stereo Active Crossover — Part 2
Following on from the arficle in fast month's issue, we cover PCB assembly and
how fo set up and use it, along with a small sechion on troubleshooting — by Phil
Prosser
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53 Circuit Notebook

(1) Modifving Micromite software fo use a 8.5in display
(2) Vioice-operated and proximity liff controls

64 Vintage Radio

Stromberg-Carlson model 486 mante! radio from 1936 — by Associate
Professor Graham Parslow

84 Serviceman’s Log
That ‘80s gear — by Dave Thompsorn
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“If you aren’t paylng for It,
you’re the product’. Companles
such as Facebook, Google and
others collect huge swathes of
Information about thelr users. So
why lg It done, what do they collect
and how can you prevent or reduce
1t? - Page 16

SILICON
CHiIP

Cables with USB Type A, Type

B, USB-C, Micro-B and Minl-B
connectors can be tested with our
new project. It detects and reporte
faults with the cable, or If the cable
le power-only — Page 28

Bullt Into a 3D-printed case, and
using an Ardulno Nano, this
Pocket Weather Station Is the
perfect project for beginners due
to requiring only baslc soldering
skllle — Page 56

Measuring Just 28 x 16mm and
shown at actual slze, thie Carrlage
Lights driver can easlly it Inslde
most model tralns to provide some
extra decor to your rallway layouts.
It Is powered from AAA batterles or
a emall LIl-lon cell — Page 60
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EXTENDED TRADING UNTIL

LED $lim Rechargeahle WDV-8 - Industrial Wet and Dry APW-76 SB-100 - Handyman
Handheld Work Light Vacuum Cleaner Auto Parts Washer Sandhlasting Gahinet

+ Maz output:360 lurmens + 2% 12000 = 24000 2400 motors + Talitretank + Aorylic protective screen

+ 3.7Y 1800m&h Li-ion battery + Portable on wheels + 180LMhr, 2400 pump * 550 2 500 x 300-360mm blast area

+ Rechargeable via USE + BOL stainless stesl tank

+ 3 hours operating time + Inelude: brush, orevice

+ Modes: 100% - 50%% - tool, wet & dry floor
strobe - Cff nozzle

+ Dirnmable light

+ Magnet both ends

+ Dafeby fusible lid
+ FO0 480 % 250mm

+ Includes light, %]Ioves, qun
& ceramic nozzle

Circler Crocde: TB50 Cirder Code: WSO8 Crder Code: AZ5E Crder Code: 5288
%479 189
SAVE $420 SAVE $60 SAVE %31 SAVE $44
RR-5G - Manual Section PDS-2B PP-10HD - Workshop HPF-20 - Trade
Rolling Machine Bush Driver Set Hydraulic Bench Type Press Hydraulic Press
+ 25 x.3mm flat bar cap. + 17 piece bush driver set + 10 Tonne + 20 Tonne
+ i@dEmrm round bar cap. + 10 - 42mm + Bench mount . + 180mm ram stroke
+ Hardened & knurled rolls + 180mm ram stroke + 2 speed hydraulic ram
+ Weighs gky + Adjust. ram position \ + 178mm horzontally -
4 ] sliding ram
T + Robotic welded frame
(AdeTaLmasTER] (AeTaLmasTeR]
Ordar Cade: 5520 Order Cade: P00 Order Cade: P44 “\ Ordar Cade: P50 "
$44 $399 o ‘990
SAVE SAVE $11 SAVE $653 ' SAVE %165
Harebarchi - Portable Steel LTH-500 ETT-1D - Steel Gearbox & ESR-450 _
Fire Pit & Grill Hydraulic Lifter Trolley Engine Tear Down Tahle Engine Stand 9
+ Precision laser cut 2.6mm steel ready to + 500kg load capacty + 1200 x 640mm table top + 480k load capacity
azsemble in seconds + 8158 % 500mm takle + B7&mm table height + 3607 geared rotating head
+ Azzermbled 484 1484 X 308mm L =W xH)Y  + 280-900mm \ + Fluid collection pan + Six swivel caster wheels l
+ 2 xvertical & 2 xinterlocking plates table height : + Lockable drawer + Fold-up legs for storing
+ G arill bar supports + 2 fied & 2 swivel )
+ Indudes canvas carry bag whesls with brakes FM e ‘;!'. -, -
Order Code: 00 Nl Order Code: JOSS Order Corle: AZ25 Order Corle: AZ27 l’
$99 $399 $429
SAVE $20 SAVE$103 SAVE %74 SAVE $656
) . TGS-3 - Mohile Tool Storage PF-75 - Industrial
Industrial Bench Grinder Table Gahinet Seat Pedestal Fan
+ G200mm wheels + 406mm seat height + GF7E0mm 3 blade
+ Finefooarse grit + 3= drawers with ball bearing slides design
+ 1hp, 2400 motor + 420 % 235mm padded seat + D0F oscillates or

fized head

+ 3xfan speeds &
head tiks 1200

+ 2200, 2400 maotar

+ 2xmagnetic side trays
+ 260° swivel wheels

cXTRA

RN MACHINERY

Crdar Coda: G150 Crder Coda: AN . o Crder Coda: AIE2

$99

SAVE $22

. H R QRBES Australian Owned Established 1930

- CAMERON
Staff Membsr

sc N 2 1 = “Setting the standard for Quality & Value”
j
ONLINE OR INSTORE machlneryhouse_com_au
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RNBA0 - Nut & Blind Riveter Set

+ 130 piece kit suitable for shest sluminium
o stesl

Incudes:

+ Alurniniurn rivet nut inserts: M5, WM&, M2,
M0 - (10 of sach size)

+ Aluminium blind rivets: @3.2 @40, @42,
Gadmm (20 of each size)

+ Mandrel spanner &
blow mould case

Crder Coda: MO0

SAVE $22

GHS4S
HSS Wood Tuming Tools

+ 4 Piece set
+ Includes 34" roughin? gouge,
/8" spindle gouge, 144" desp
bowl gouge, /87 cne-handed
parting

Ordar Coda: W30E4

SAVE

Pin Punch Set - 6 Piece
+ @3 4,8 6 7, 2mm
+ 180mm length [

Order Code: PEA5
SAVE $6560

IWB-40 - Industrial Work Bench
+ 1800 x 750 x S00mm

+ 1000kyg lead capacity

+ Heawy duty stesl fabricated frame

+ High density laminate top

—_—

Crder Coda: A420

$399

SAVE $63

Own it nowy,

» , Y|

70-602 - Metric Multi Gauge
+ Stainless Steel

+ Black anodized coating for a protective
anti rust coating

+ Precision laser engraved markings
+ Includes hole ﬁauge to find the
diameter of a
to 13mm

aleu
1 p ﬂ
- *

BP-255
Wood Band Saw

+ 245 = 152mm capacity
+ Cast iron table tits 457
+ 2 xblade speeds ’
+ LED lighting -

* 0.378KW S 0.6hp 240V

Crdar Coda: W50

SAVE

HS-2$

Throatless Hand Lever Shear
+ 1.2 mild steel capacity
+ Cast sted construction

+ Tool steel gquality blades
+ (Gear drive shearing action B 7

Crder Coda: 5184

$289

SAVE $44

PP-13G
Precision Drill Sharpener
+ 3-123mm or 1/8"-1/2"
+ CBM grinding wheel
+ Split point

+ 2400 motor

—

e

am

Crdar Coda: D111

.

70-605_

Measuring Box set

+ CHNC machined for high acouracy

+ Ground measuring face

+ Black anodized cosgting
for a protective anti
rust coating

+ Predision laser
engraved markings

Y
é@wﬁ

Orider Code: 05

WL-14Y - Mini Wood Lathe
+ (356 X 470mm tuming capacity

+ Electronic variable speed

+ 12 pasition spindle indexing

+ 0.78hp, 2400 motor

I.=.§T

—_—

s

Crdar Coda: W3E5 =

$599

MPV-12 - Cast Iron Multi

Purpose Bench Vice
+ 128mm jaw width

+ 150mim mas opening

+ Swivel head & base

+ Includes anvil & pipe jaws

.
am
Order Coda: VTS s

$198

SAVE $33

H$-32
Hand Lever Guillotine
+ B0 1.2mm capadity
+ Fesmm cutting height
+ Hardened tool steal blades
+ Sprin? assisted

top blade

Croar Coda: 51885

$479

SAVE $60

Up to the value of $10,000

SYDNEY
(02) 9890 9111
1/2 Windsor RBd, Mofthmead

BRISBANE
(07) 3715 2200

625 Boundary Rd, Coopers Plains

MELBOURNE
(03) 9212 4422
4 Abbofis Rd, Dandencng

PETITH o
S o ve
DOOR!
» »

GHP-60
Hydraulic Chassis Punch Set

+ lamm mild stesl capacity
+ Swivel punch head

+ Includes 22.5 283, 24,6, 43.2 406, &
&l.8mm dies

am

Crder Coda: POZ0

SAVE $46

HS120
Tahle Saw
+ @318mm TCT blade

+ 560 3 B00mm work table
+ Tilt arbor 452

+ Zhp, 2404
matar

Ordar Coda; 443

$499

SAVE $95

BD-325 - Medium-Duty
Bench Drill ,
+ lamrm drill capacity
+ 2MT spindle

+ 12 spindle speeds
+ Swivel & tilt table

+ Thp, 2408 motor

f

Crdar Coda: DEH0

$38

SAVE $44

BS-5¥ - Portahle Swivel Head
Metal Cutting Band Saw

+ Compact desian, only 23kg

+ 130 128mm (W x H) rectangle

+ Variable speed 30-80mpm
+ Swivel head to &0°
+ 1.3hp, 2404 maotor

Crdar Coda: BODG

649

SAVE $66

up to 12 months interest free

PERTH
(08) 9373 9999

11 Valentine Street, Kewdale
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Editorial Viewpoint

Standardising on USB-C:
a great idea

The EU is again looking at forcing manufacturers
to standardise on a single charging connector, almost
certainly USB-C this time. They have been discussing
this since 2009; I'm not sure why it is taking so long
to finalise. In the time they have been considering it,
several ‘standard’ USB connectorshave come and gone,
with mini-B giving way to micro-B and now Type C.

I don’tlike the idea of governments forcing manufacturers to use particular
technology for a host of reasons. For example, industry leaders are likely to
have a much better idea of suitable technologies than those in government.
Also, imagine the nightmareif different governments (eg, EU & USA) introduced
conflicting requirements.

Butignoring all that, standardising on USB-C for charging the vast majority
of portable devices is a fantastic idea.

Most phone and tablet manufacturers have already switched to USB-C. It is
superior to the connector used on fruit-themed phones, giving higher transfer
rates and much higher power delivery. Having a connector standard across all
devices would mean that we all only need to buy one type of charger to power
and charge virtually all our devices.

Even low-cost gadgets are switching to USB-C for power and charging these
days, and I think pretty soon, power-only Type-C connectors will cost little
morte than a micro-B connector. It’s alsonice that the cables can be symmetrical,
with Type-C plugs on each end.

The only people that such standardisation would not benefit would be those
who are dead-set on using proprietary connectors to lock consumers into using
their products. Ahem.

The USB-C connector is much easier to insert and remove. It also has higher
power delivery capability with USB-PD, much higher data transfer rates and
significantly less chance of damaging the connector if you yank the cable. It’s
certainly a lot better overall than either micro-B USB or Lightning connectors.

While the USB-C connector was introduced with USB 3.0, it also supports
Thunderbolt and U5SB4. 3o it clearly is the way forward.

Our USB Cable Tester (which I think is a brilliant project, starting on page
28) features two USB-C sockets to test cables with these connectors at one or
both ends. I will definitely be building one of those as I have lots of USB cables,
and I'm unsure which ones are good.

The USB naming scheme is a disaster

When USB 3.2 wasintroduced, they decided to eliminate the USB 3.0and USB
3.1 naming schemes and retroactively rename all these standards as variations
on USB 3.2, USB 3.0 becomes USB 3.2 Gen 1, USB 3.1 becomes USB 3.2 Gen
2x1 and the newly introduced standard is USB 3.2 Gen 2x2.

How confusing! It would have made a great deal more sense if USB 3.0 was
used for 5Gbps capable devices, USB 3.1 for 10Gbps capable devices and USB
3.2 for 20Gbps capable devices.

Worse still, USB 3.2 devices capable of either 10Mbps or 20Mbps will carry
the “SuperSpeed+” designation, even though 10Mbps is no faster than USB
3.1. Most consumers will not understand this scheme and will be bamboozled,
thinking that a slower device supports the faster technology.

Hopefully, the naming will become a lot simpler with the upcoming USB4,
which will merge USB with Thunderbolt. Thankfully, USB4 also uses the
Type-C connector.

by Nicholas Vinen

Australia’s electronics magazine

sificonchip.com.au



(ammm )

Enabling the
World's Ideas

DIGIKEY.COM.AU - DIGIKEY.CO.NZ

/’,

[Au&oma"&lon ) |

FREE 7

SHIPPING

ON QUALIFIED ORDERS"

than $60.00 AUD. A shippin
: dent on fin
shipping charge of )0 | than $66.00 (NZD). A shippin
shipped via UPS for d : (1 ion). All pri ein New Zealand dollar or United Stat
partners. New de i g ) C ed trademarks of Digi-Key Elec
3, 707 Brooks A
3
b4 ECIA MEMBER



S LS ]
e

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.
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Say Goodbye to Level Shifters

And Hello to Multi-Voltage 1/0 on the AVR" DB MCU Family

Building an embedded design supporting multiple voltage standards often requires adding external
hardware to ensure compatibility. The AVR DB family of MCUs features a dedicated port for simultaneous
multi-voltage operation, allowing them to handle challenges on multiple power domains without needing
external components. This port supports 1.8V-5.5V natively, allowing you to reduce cost and board space.

Say goodbye to level shifters, and build your next embedded design with AVR DB MCUs.

Key Features Include
Internal 24 MHz oscillator
Up to 128 KB of Flash and 16 KB of SRAM
Intelligent Analog peripherals, including a 12-bit ADC,
DAC and on-chip op amps
Communications interfaces, including USART/SPI/dual-mode
Two-Wire Interface (TWI)
Available in a wide range of package options,
from 28 to 64 pins

Contact Information
Microchip Technology Australia

Email: aust_nz.ingquiry@microchip.com
Phone: +61 (2) 9868-6733

o\ MicrocHIP
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The widest selection of semiconductors and
electronic components in stock and ready to ship
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Ll CONTROLS

Helping to put you in Control

Spactrallg Flat Class C Pyranometer
DeltaOHM PRYRACZAC — Spectrally Flat Class C Pyranometers
according to IS0 9060: 2018, Complete with
levelling device and calibration report.

SKU: OHM-001
Price: $1545.50 ea

UCI00 USB Motion Controller

Directly replaces the traditional Parallel port

with modern USB, Can control up to 6-axis with
| Mach3, Mach4 or UCCNC software, Up to 100kHz
step frequency operation, Fast communication
with data buffer for robust and stabile cperation.

SKU: CND-D01
Price: $198.00 ea

M8 Shielded Inductive Proximity Sensor NPN, NO+NC
IPSI/L-18MNOCEE Shielded (flush) M12, d-wire
MPMN-style output with NO+NC contact type, [thas
a sensing distance of ~5 mm. Screw on connector,
Choose 2m cable with straight or 90 degree 4 wire
M12 connector.

SKU: IBS-0280
Price: $30.25 ea

Programmable Range Pressure Sensor -

Nongis Automation’s NP620 Programmable P reV I eW 0 n Iy.
Range pressure sensor with input range of O
to 10 Bar, 2-wire 4 to 20 m& output, 0.25%
accuracy and 1/2” BSPP process connection.

SKU: NOS-206
Price: $259.60 ea

604 Differential Pressure Switch

Huba 604 is used as a DP flow switch in o
ventilaton ducts for the control of filters and Bt
fans, and in contral

systems for the control of dampers, Pressure e = )
range 0.2-3mbar option 1-10, 0,5-5, 10-50. ﬁ_
SKU: NOS-2600

Price: $307.95 ea

Thermostat Controller with NTC Sensor and Buzzer

Panel mount thermaostat with included NTC

sensor on 2 mlead. Configurable for a huge

~ range of heating and ccoling applications.
Fitted with Buzzer for alarm. 100 to 240 \WAC

powerad,

SKU: CET-0012
Price: $121.00 ea

2.0 N-m NEMA 23 Integrated Stepper Mator
IST-2320 2.0 M-m MEMA 23 stepper motar

with integrated driver, Standard pulse and
direction {or CW/CCW) input, Advanced anti-
resonance DSP driver,

SKU: SMC-126
Price: $241.95 ea

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

oceancontrols.com.au

Prices are subjected to change without notice.

10 SILICON CHIP Australia’s electronics magazine siliconchip.com.au
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What If the future isn't

something we dream,
ng we create?

but someth

At Analog Devices, we believe
staying ahead of what's
possible means embracing
new opportunities to make
our company stronger. And
now that Maxim Integrated is
joining Analog Devices, our
collective expertise in power
management, advanced
sensing, and connectivity will
help make what if become
what is. See What If:
analog.com/Maxim

NOW PART OF
Where what if becomeswhatis. irr?’?exglgtedm ég\ﬁlé%%
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o MEDICAL « RAIL » INDUSTRIAL

Our Core Services:
R, EIectronlc

R, 15017025
WEGES Calibration

Preview only.

SWITCHMODE POWER SUPPLIES Pty Ltd wisus s
Unit 1/37 Leighton Place Hornsby NSW 2077
(PO Box 606 Hornsby NSW 1630)

Tel: 02 8476 0300
Email: service@switchmode.com.au Website: www.switchmode.com.au
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Our capabilities

CNC Machining
UV Colour Printing

Enclosure Customisation

Assembly
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Ampec Technologies Pty Ltd g8 i]l]]I]E[:
Tel: (02) 8741 5000
Email: sales@ampec.com.au Web: www.ampec.com.au TECHNOLOGIES
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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
| ~€/

Preview only.
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SOLDER ‘—/ MASTER

uaioMONTH
daily single charge™
IR

lu OST Function

seconds
to heat up

Lithium lon Powered
CORDLESS SOLDERING IRON

Superior runtime 10 second heat up Boost function

Increasetip heat for 25 secsat 27W when
hesded before returning to preset temp.

Suitable for use in any environment

4

On/Off Button Directplugin
LEDwarklight (alzoactivates'Sleep Mode') tocharge Ideal for:
g — Auto electricians

siose N 0.0E0 _ ’ Car stereo installers
T ? ’ Mechanical workshops
| ! | Truck & taxi companies

Interchangeable Temperature Batterylevel  Carbonfibre Security companies

soldenng tips indicators indicators texture Telco industry
r 25°C ambient termperature. B Based on 40 solders per day for 20 <ing da ith & solder dwell time of 20 seconds per salder. Mari m=k= and 2=

. For distributor enguiries
No gas, No flames, No leaks. No worries.  www.soldermaster.com.au contact us at (02) 95191200
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PART ONE: BY DR DAVID’MADDISON

KIiNG YOU

When peoplepicture what spying looks like they mlght think-of|
the more traditionalmethods, but governments, bu51nesses and

individuals — benlgn or nefamous nearby or far awa
track just about everything you do onlinel(and al lot .

uman society has never been

under as much surveillance as
it is today. This is partly because the
widespread use of computers means
that every transaction, interaction
and movement can be recorded. It's
also because many governments and
businesses have an insatiable lust to
surveil their subjects, often with very
few protections to guarantee any sort
of privacy.

Many private organisations and
criminals seek advantage from watch-
ing you as well.

While this all sounds pretty sinis-
ter, please note that surveillance itself
is not necessarily illegitimate. There
are good reasons (or excuses) towatch
certain people, for example, violent
criminals.

But the ease with which surveil-
lance data is collected from people,

Google

both by government and corporations
{especially ‘social media giants’),
makes itlikely or even inevitable that
such information will be misused.

Put it this way: it's much easier to
trawl the ocean with a giant net, pull
it up and see what you’ve caught than
it is to catch a particular fish with
a rod and line. But what if the net
catches more than is intended? Per-
haps some tasty but endangered fish.
Can we trust the fisherman to throw
those ones back?

Big problems can arise when the
collected data is sold to third parties
{usually for profit — how do telemar-
keters get your phone number?). Or
when government(s) or corporations
want to dictate what you see and hear.

Do you accept the adage “if youhave
nothing to hide, vou have nothing
to fear”? Famous whistleblower (or,

camtandldo
5 besmles)\

depending on whom vou ask, crimi-
nalleaker) Edward Snowden said that
“Arguing that you don’t care about
the right to privacy because you have
nothing to hide is no different than say-
ing you don’t care about free speech
because you have nothing to say.”

As youread the following, note that
all the information presented in this
article is readily available from pub-
lic sources.

We won’t discuss old-fashioned
surveillance methods like reporting
on your neighbours, as is standard
in dictatorships. We will restrict our-
selves to providing a taste of some of
the more interesting and current elec-
tronic methods. We say taste because
there is so much digital surveillance
going on that we can only scratch
the surface (and not all of it is public
knowledge).

Linked [}

Facebook, Google, Twitter and LinkedIn are examples of ‘free’ services which collect user inform ation. It's a matter for the
individual whether the information they give out is worth the benefit from the platforms they use.
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On related topics, see our past arti-
cles on the History of Cyber Espionage
and Cyber Weapons in the October and
November 2019 issues (siliconchip.
com.au/Series/337).

Tracking privacy concerns can be
broadly divided into two categories:
governmental & non-governmental,
Given that the government makes
the laws (and often can ignore them),
clearly there is more scope for losing
privacy to government actors.

Part one of this article will concen-
trate on investigating non-government
actors (typically large corporations)
and will also discuss some options
you have for enhancing your privacy.

Next month, the follow-up article
will detail how governments, includ-
ing ours, can and do track their citi-
Zens.

Free services

Pretty much nothing is truly free —
as the old saying goes, “there ain’t no
such thing as a free lunch”. ‘Free’ ser-
vices offered on the internet and via
your phone usually compromise your
privacy with extensive recording and
analysis of almost everything you do.
One of the objectives is to use your
information for targeted advertising
or other purposes.

Youmaybereceivinga ‘free’ service
but giving away an extensive profile of
yourself. There’s another, more mod-
ern saying which goes somethinglike,
“If you are not paying for it, you're not
the customer; you're the product.”

How people are surveilled or
tracked

We should first consider some ways
that surveillance is possible before we
discuss specific technical details.

The following, at a minimum,
allows you to be surveilled:

¢ Using an internet connection

{wired or wireless), or other net-
work connection such as Blue-
tooth or a mesh network.

¢ Using a wired or wireless phone.

¢ Connections established viaInter-

net of Things devices (“IoT").

¢ Making purchases with a credit

card, debit card or mobile phone.
¢ Being subject to facial, voice or car
number plate recognition (see our
April 2019 article at siliconchip.
com.aw/Article/11519).
¢ Being listened to or observed by
microphones or cameras on your
smart TV, mobile phone or PC.

sificonchip.com.au

Until the universal adoption of
mobile phones, the main ways people
could be surveilled was by inspection
of telephone and banking transaction
records (eg, credit card purchases).
But with smartphones, everyone has
their own personal tracking device,
and many details of one’s life is fre-
quently recorded on it (or on other
nearby devices).

In addition, effective facial and car
number plate recognition technologies
mean that you can be recognised any-
where there is a camera or anywhere
a picture is posted online.

EXIF data

It is often possible to tell where a
photo is taken. Many photos posted
online contain so-called EXIF data,
which often includes GP3 coordinates.
Even if it doesn’t, it is possible to use
Google Earth (or other) imagery to work
out where a photograph was taken.

Sometimes even if an image file
lacks EXIF data, it mightbe possible to
find another copy of the image online
with the EXIF data intact by using a
“reverse image search” (described later
in this article).

Now virtually the whole Earth has
been mapped, including street views,
in visual databases such as Google
Earth. So there is enough data available
that a skilled person can use Google
Earth to determine the location a photo
was taken using only visual clues.

Global Positioning System

GPS Altitude 31.9m
GPS Latitude
GPS Longitude
Image Information
Date and Time
Manufacturer Apple

Model iPhone 6s

Photograph Information

F2.2
OEV
Auto

Aperture
Exposure Bias
Exposure Mode
Auto
1/874 s

Exposure Program
Exposure Time
Flash No, auto
FNumber F2.2
Focal Length 4.2 mm
IS0 Speed Ratings 25
Metering Mode
1/874 s
Auto

Shutter speed

White Balance

Australia’s electronics magazine

6deg14' 7.620"
106deg 49' 30.210"

2018:08:24 15:47:27

Some see this as a challenge; there
isa YouTube channel by “GeoWizard”
(www.youtube.com/c/GeoWizard)
who, in his “Geo Detective” series,
invites viewers to submit random pho-
tos of themselves. He then uses his
Google Earth skills to work out where
the photo was taken.

See “CanIpinpoint the EXACTloca-
tion of my fans using a single image?”
at https://voutu.be/k-5J0klL.7aRs

If one had high-level access to the
Google Earth database (or similar), this
could possibly be done automatically,
using scene-matching algorithms
without human intervention.

Other tracking methods

Every smartphone has a GP3, but
even if this is deactivated, mobile
phones can still be tracked by signal
triangulation or via nearby WiFi net-
works, regardless of whether youhave
connected to them. Some Apps track
your location this way.

Voice recognition is now good
enough to work reliably, without train-
ing, in real-time. A stream of your
voice converted into plain text can
be easily searched by anyone who has
access to it

Social media companies have been
known to search speech-to-text logs
for ‘forbidden’ topics they wish to cen-
sor, blocking posted videos and the
like, regardless of the author’s qual-
ifications.

EXIF
(exchangeable
image file form at)
data is created
when taking
photos using a
camera, phone
or other system.
It stores some
identifiable
inform ation
such as GPS
co-ordinates,

the date & time
when the photo
was taken along
with camera
inform ation such
as focal length,
aperture etc.

Multi-segment
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Tesher

It's frustrating when a USB device doesn’t work, and you don’t know if it’s a
problem with the device itself or the cable. This is a huge problem if, like us,
you have a drawer full of USB cables and don’t know which ones are good
or provide power only. Bad cables can also cause intermittent problems.

Now there is an easy way to test all manner of USB cables; this USB Cable
Tester is so handy, we think you will find it indispensable!

Part I: by Tim BlyGhman

here is not much worse than an

intermittent fault when it comes to
checking and diagnosing faulty gear.
It’s worse if it is due to a dodgy cable
because you can never be completely
confident that you have ruled out other
problems. So it’s crucial to be able to
test cables for this reason.

These days, a lot of gear connects
with USB cables and not just when it’s
attached to a computer. Practically all
mobile phones use USB for charging,
and they've also found many niche
uses due to their ubiquity, even for
deviceslike shavers and toothbrushes.

So we've designed a USB Cable
Tester that can check practically all
standard USB cables. If you're like us,
you probably have a mix of the latest
cables (such as USB-C) and a good
number of older types (such as mini-
and micro-USB).

The USB Cable Tester will test any
cable with either a USB-C or USB-A
(2.0 or 3.2) plug on one end and any
USB-C or USB-B plugs (such as 2.0,
3.2, micro or mini) on the other end.
With some basic adaptors, you can also
test common variants such as OTG
(‘on-the-go’) cables and non-standard
cables, such as those with USB-A plugs
atboth ends.

28 SILICON CHIP

This device is compact and auto-
matic. Simply plug a cable into the
appropriate sockets, and it immedi-
ately gives you an assessment. You
will know straight away if the cable
is suitable for your purpose.

Testing

The USB Cable Tester performs two
primary tests. Initially, the various
conductors in each cable are tested for
continuity at low current.

This test can pick up whether, for
example, a given lead has the appro-
priate internal data connections for
USB 2.0 or USB 3.2, or whether it can
carry power only.,

It can also detect internal short cir-
cuits which can interfere with normal
operation.

The Tester can also perform a
high-current test on the VBUS3 and
GND leads to establish how much
current the cable can handle without
dropping excessive voltage.

Checking the ability of the cable to
carry current is arguably the most use-
ful test, as it allows detection of the
most subtle and intermittent faults.
These are the faults where the device
seems to operate normally but fails
when aburst of current is needed. The

Australia’s electronics magazine

device resets due to its supply drop-
ping out and might even immediatel y
start working again.

Devices like portable hard drives,
which often require significant current,
are especially prone to this problem.

None of these tests characterise the
high-speed data performance of the
cable; much more specialised equip-
ment is needed to do this. Still, these
tests are performed very quickly and
can be used to give a very fast ‘go/
no-go’ assessment on a cable.

With the rise of the Right To Repair
movement, we think that the USB
Cable Tester will become indispens-
able in places like Repair Cafés. We
shudder to think how much good gear
has been discarded due to having a
faulty USB cable.

Background

Before delving in, you mightlike to
look at some recent articles we have
published. The June 2021 article on
The History of USB (siliconchip.com.
aw/Article/14883) describes the con-
nectors and wiring that the USB Cable
Tester needs to work with.

Thatwould be a good article to read
if you're interested in understanding
and repairing USB cables.

sificonchip.com.au



The front panel gives
access 1o the six USB sockets:

two downstream facing ports (DFPs) at left and four
upstream facing ports (UFPs) at right. To test a cable, you plug one end
into either of the DFPs and the other end inte one of the UFPs. It does the rest automatically.

The July and August 2021 issues
also included articles on How USB-C
Power Delivery (USB-PD) Works
(siliconchip.com.au/Article/14919),
the operation of USB-PD Chargers
(siliconchip.com.au/Article/14920),
and USB-PD Triggers (siliconchip.
com.aw/Article/14996).

USB power delivery is a relatively
recent addition to the USB standards
and is not something our unit tests;
these power delivery features are
usually built into devices rather than
cables.

Both this article and the USB Cable
Tester use USE 3.2 to refer to any
cables that you might know as USB
3.00rUSBE 3.1, sincethe USB 3.2 stan-
dard replaced{andis backwards com-
patible with) both USB 3.0 and USB
3.1. This is a similar situation fo the
way that USB 2.0 encompassed and
replaced USB 1.0 and USB 1.1; it's
now common to refer to devices com-
patible with these as USE 2.0,

Design

Before delving too deeply into the
circuit details, we’ll mention some
of the design considerations that we
made along the way. We designed the
USB Cable Tester to be economical to

sificonchip.com.au

build, easy to use and robust enough
for regular use.

While it certainly would be possi-
ble to do this job without a microcon-
troller, that would entail a compli-
cated design.

Add in the fact that the nature of
the test results are often more than a
simple numeric result or basic binary
go/no go, and a microcontroller is an
inevitable part of the circuit.

With that in mind, we’ve used a
40-pin PIC microcontroller. Any fewer
pins would require a multiplexer or
switch, adding complexity and cost.
Rather than fall back on one of the

old-fashioned 40-pin micros like the
PIC16F877, we've decided to get with
the times and use its modern descen-
dant, the PIC16F18877.

The microcontroller displays the
test results on a 20x4 character LCD,
allowing simple ‘human-readable’
assessments to be delivered. Thus the
USB Cable Tester can be used by even
those with no electronics experience.

The low-power features of this new
microcontroller mean that a power
switch can be omitted. This may seem
like a small saving, but it’s one fewer
part to consider during design and con-
struction and shaves a few dollars off

Features & specifications for the USB Cable Tester

1. Test just about any USB cable

2. Current pulse tests at 100mA, 500mA and 1A =
3. Downstream facing ports can accept USB-A (2.0/3.2) or USB-C

(3.2)

4. Upstream facing perts can accept USB-B (2.0/3.2), USB-C (3.2),

Micro-B (2.0/3.2) or Mini-B (2.0)

5. Reports faults with individual cable ends (eg, plug with bare wires

or detect OTG cables)

6. Can differentiate between power-only, USB 2.0 & USB 3.2 cables
7. Will report short circuits, open circuits and other faults
8. Reports voltage drop and cable resistance at usable currents

Australia’s electronics magazine
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Using Cheap Asian Electronic Modules By Jim Rowe

SelfzContained

DigitalpAttenlat

This new digitally-programmable module
can attenuate signals from 1MHz to 6GHz by

0 to 31.75dB in 0.25dB steps. You control it using five small pushbutton
switches, while a tiny OLED screen shows the current setting.

recently reviewed a new and small

digitally-programmed UHF step
attenuator module that could attenu-
ate signals from 1MHz to 3.8GHz by
0-31dB in 1dB steps (October 2021;
siliconchip.com.au/Article/15067).
It has an inbuilt microcontroller, and
the attenuation is set using four small
pushbutton switches.

The results were quite respectable
overall, although there seemed to be
a bit of contact bounce with the push-
button switches and the RF output
and power input connectors were too
close together.

As T finished writing that review,
I became aware that a slightly larger
digital attenuator had become avail-
able, with a broader frequency range
and 0.25dB attenuation steps rather
than 1dB.

New module

The new module is likely available
from several suppliers on the web, but
I ordered the one shown in the photos
from Banggood, catalog code 1648310,
Currently, it's priced at $51.80 plus
$6.70 for shipping to Australia. Like
the earlier 3.8GHz module, it’s almost
certainly made in China.

Thenew module measures 56 x40 x
16mm overall, not counting the SMA
connectors at each end for RF input
and output.

The digital attenuator section is on
a small PCB fitted down inside a 56 x
40 x 10mm CNC machined alumin-
ium block which forms the module’s
‘case’. The rest of the module’s cir-
cuitry is mounted on a second PCB
measuring 56 x 40mm, which forms
the top of the case.
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The OLED panel is mounted on the
top of this PCB in the centre, along
with the micro-USB power socket,
the mini slider power switch and a
tiny SMD power LED. Then along the
PCB front are the five small pushbut-
ton switches used to select the atten-
uation setting. Presumably, the rest of
the controller circuitry is mounted on
the underside of this PCB.

The UHF attenuator chip is proba-
bly the Analog Devices HMC1119, a
‘big brother’ to the HMC472 used in
the aforementioned 3.8GHz attenuator.

According to the Analog Devices
data sheet, the HMC1119 has a range
of 100MHz to 6.0GHz and seven con-
trol bits, giving a setting range of 0 to

31.75dB in 0.25dB steps. Ithas a spec-
ified insertion loss of 1.3dB at 2.0GHz,
drooping to around 1.5dB at 3.5GHz
and a whisker below 2.0dB at 6GHz.
Pretty impressive!

As with the 3.8GHz attenuator, I
couldn’t find a full circuit for the new
module, so I could only work out a
basic block diagram for it, shown in
Fig.1.

The RF 1 inputand RF2 output pins
of the HMC1119 chip are coupled to
the SMA input and output connec-
tors via capacitors. Apart from various
bypass capacitors, thatmakes up all of
the actual attenuator section.

Below is the control section, based
on a microcontroller (possibly an ST-

HMCIM?
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Fig.1: a simplified version of what we expect the block diagram the 6GHz
attenuator to look like, as there is no full circuit diagram available.
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Review by Andrew Woodfield

This moderately priced receiver kit (about $50) is easy to build, simple to
use and ideal for monitoring local airport traffic. It uses digital frequency
synthesis for excellent stability and ease of tuning, and has a digital

frequency readout.

Commercial aviation uses HF, VHF
or even satellite frequencies to
serve their communicationneeds. The
majority of voice calls use the 118-
136MHz VHF aviationband. Thisband
extends to 137MHz in many countries,
including Australia.

Conversations between pilots and
airport towers, air traffic controllers,
ground services and local aero club
aircraft traffic are all routinely heard
on this band. It has long been a very
popular band for those interested in
monitoring local radio services.

Amplitude modulation (AM) is used
on this VHF band, rather than either
frequency modulation (FM) or one
of the new digital modes, which are
usually encountered with commercial
VHF and UHF mobile radio or amateur
{*ham’) radio services.

While some perceive AM as out-
dated, it improves communications
safety and has proven tobe very reliable
overmany decades. Even today, AMis
also surprisingly spectrally efficient.

This R80 aviation band receiver
is a recent entry targeting this band.
Offered primarily as a DIY kit, it fea-
tures a digital phase-locked loop (PLL)
tuning system and digital display on
a compact 120 x 85mm PCB.

Thiskit offers several improvements
over olderaviationreceiverkits, which
typically used traditional analog tun-
ing and lacked any form of frequency
display.
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Kit delivery

While it is available from vari-
ous internet suppliers (including on
eBay and Amazon), I bought mine
from a seller on AliExpress. It was
well-packed with all of the parts and
PCBs in plastic bags. A couple oflay-
ers of bubble wrap had been wrapped
around the kit before placing it inside
a cardboard box.

The parts supplied are of good
quality, with the seven ICs shipped
in pin-protecting foam. It is not anti-
static foam, but that’s still a lot better
than getting abag full of loose ICs (and
that is, sadly, all too common when
you order from places like AliExpress
these days). Most of the chips supplied
are not static-sensitive, only the PIC
microcontroller.

Assembly instructions must be
obtained by email from the kit sup-
plier. These were in Chinese, but most
details were fairly obvious. The sche-
matic, also partly annotated in Chi-
nese, was included in these instruc-
tions. A detailed English translation
is available can be downloaded from
siliconchip.com.au/Shop/6/5950

Three PCBs are supplied in the kit:
the main receiver PCB, a smaller dis-
play PCB and a PLL PCB. SMD parts
are pre-fitted on these PCBs, saving
builders from any anxiety on that
issue.

One minor point: the 7-segment LED
display driver SMD IC had its part
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number sanded off. If it fails, finding
a replacement could be a problem.

Checking against the parts listin the
instructions revealed that two parts
weTe missing: a 100pF capacitor and
a 10-wayright-angle pin-strip connec-
tor for the display PCB. Three extra
ceramic capacitors were supplied. To
avoid delay, I purchased replacements
from a local retail supplier and set the
extra parts aside.

How the receiver works

Fig.1 shows a block diagram of
the receiver. It's a double-conversion
superhet with a first intermediate fre-
quency (IF) of 10.7MHz and second IF
of 455kHz. The incoming signal passes
first through a bandpass filter (BPF)
and the NE5204 10dB gain RF ampli-
fier, then into the firstmixer, an NE602.

The oscillator for this mixer uses the
popular 3i5351a digital PLL chip. Its
25MHz reference crystal deliversboth
excellent stability and tuning accu-
racy. One of the three square-wave
outputs of this chip is filtered via a
five-pole low-pass filter to give the
desired sinewave signal for the mixer.

A Motorola MC3361 FM mixer/
demodulator chip contains the sec-
ond mixer. This converts the 10.7MHz
first IF signal down to the second IF
of 455kHz using a 10.245MHz crystal
oscillator. The receiver’s selectivity is
mainly provided by 15kHz bandwidth
455kHz ceramic IF filter.

sificonchip.com.au



ST,
L™

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

sificonchip.com.au Australia’s electronics magazine NOVEMBER 20021 41



S LS ]
e

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

42 SILICON CHIP Australia’s electronics magazine siliconchip.com.au



ST,
L™

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

sificonchip.com.au Australia’s electronics magazine NOVEMBER 20021 43



S LS ]
e

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

44 SILICON CHIP Australia’s electronics magazine siliconchip.com.au



600g Filament
Valued at

A o * 9
p N O
A think. possible.
e
f/ NEW - —n STURDY
{ ~ T ALUMINIUM
_ BODY
'\\ [ JUST
E '; BONUS" $4-99

: - = $24.95
o
1) -
I | *
i - Entry Level
i CONTROL PANEL § .
WITH 4.3" | > 3D Printer
F | COLOUR SCREEN Large build valume of
L - { 220220Ws250Hmm. Resume
CLUB OFFER: '-._\ ol — s . . printing function. Filament
FRE E* WY = e 3 auto feeding. Support PLA,
i) : g ro ABS, & FETG type filament.
Catalogue -4 il 1) = TL4432

*Choose from TL4260-TL4267

with purchases oy ' | ' : 'R Wg‘:‘ e
of $30 or more’ 0 AN R

eSUN eSilk Filament 1kg Rolls

High quality. Made from a mix of PLA+ &
certain additives to give a glossy & slightly
transparent appearance when printed.
Gold EEYF) $39.95

Rainbow TLA480 FFTRH KR4

* Applias to new & existing membsers for purchases made in-store
or online. Valid 24 October - 23 November 2021.

BLUETOOTH"
TRAMSMITTER & RECEIVER

.
5" LCD
*110° VIEWANGLE
*|P68 CAMERA

JUsT

$9 995 5249

INFRARED
CAMERA FOR
NIGHTVISION

BONUS”

Mozzy Zapper
DAB+ & FM Audio Receiver Valued at

Wireless Reversing
with Bluetooth®

Camera Kit

Concord 8 Camera 16 Channel

1080p DVR &ICameria Kit JUST

%199

Swann 1080p Smart Wi-Fi
Doorbell + Chlme

1080P HD
CAMERA

Shop the catalogue online! Free delivery on online orders over_$3%
= LT

A wwwjaycar.com.au [] 1800 O22 888




"
» L] ';
i 1
& Al o’ et
PRINTING
. i

4.3" COLOUR VIEW SPECS
TOUCH SCREEN  CUmhiminitiione
|

SN

SAVE $100

Creality Dual Filament
3D Printer CR-X

Create amazing high-quality prints with two eolours ar
materials, Dual coaling fans. SO mamory card slot. Prints up to:
300L300WsA00Hmm, TL4410

Prototyping Accessories
at Great Jaycar Value

Arduino® Compatible
Prototyping
Board Shield

NEV;SCQM

SAVE 20%

EXCLUSIVE
CLUB

OFFERS

Electronics Magazines
DIYODE BEAOQ3]
NOW $7.95 SAVE $2
Silicon Chip BES

NOW $8.95 SAVE $2.55

SAVE $50

Flashforge

Adventurer 3 3D Printer

Remavable print bad, eloud print, detachable nozzle &
built-in camera. Auto filamant feeding with an enclosed

built-in filament cartridge. Prints up ta
150l 150W 2 150Hmm, TLA254

eBox Filament
Storage Dry Box
A storage bax that
agively heats up ta
keap the filament
dry, B0°C max

heat temnp. Sealad
pratection, dust-
frae. TLA430

BUILT-IN HEATER

BUILT-IN CAMERA

$5995

SAVE $20

@sy I\

3D Printing Pen

Create amazing 30 artwork. Mobila and
lightweight. Ages 14+, TL4253

10-pce Filament Pacl TL4255

NOW $9.95 SAVE $5

Filament not inciu ded

ANY 2 FOR

18

SAVE 20%

Aerosol Service Aids

Circuit Board Lacquer

Contact Cleaner

Circuit Board Cleaner

Electronic Cleaning Solvent NATOC
$11.50EA

FROM

$795

Prototypin
Breat_:lboar H

Jumper Lead
Mixed Pack

ANY 2 FOR

560

SAVE 20%

1kg Flashforge
Filament

$39. 95EA

Not sure what to build next? Here's some inspiration:
jaycar.com.au/projects
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Ly
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y ~
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$2995

UNO R3 Development Board

Stackable design makes adding shields aasy. Powered
by a LISB-B cable or 7-14WDC, ATrmaga 1602 USE-
Serial chipset. 5307 5 13Hmm, XCa410

Nano Development Board

Fully compatible with all the features of the full
Duinatech boards but on a tiny DIP-styla form.
Powerad by a mini-B cabla or 7-14VDC. ATmega32ep
microcontrallar, 4801801 8Hrmm, XC4414

SAVE $40
—

Starter Kit
with mlcr0°b|t

Soldering Iron Tip
Cleaning Paste

'DeveI0pment Boards

Solder Flux Paste
mimakile, non-c

BUNDLE DEAL
Adda Powser Supply
XC

9122
for ONLY $14.95"
b SAVE 30%

Raspberry Pi B :
4B 4GB =
Single Board

Computer

Tiry credit card size computer, Quad

Care Processar, Powered via USB i . CE€

Typa-C. WiFi, Bluetooth® 5 & USB ports. e i =
HC9100 i, L= Hom |

JUST
$3495

Retro NES Gaming Case
for RaspberryPi 4
Perfact for building a Raspbarry Pi 4 based
amulator. Fully equippad for all your retra
gaming needs, XC4401

RASPBERRY Pl 4B
4GB INSIDE

Raspberry Pi 400 Keyboard Desktop Computer
All-in-ona Pi computer integrated into a kevbioard. Quad-
core &4 hit processor, 2 1USB 3.0 and 12 USE 2.0 ports.
Gigabit Ethemat, HDOMI, LUSB Type-C parts and more.
XCF115

NEW LOW PRICE
JUsT

$7Jl395 !!E!w $5095 sﬂ

37 Piece Deluxe

Module Package Arduino® Compatible

Learning Kit

EVERYDAY
GREAT
JAYCAR
VALUE

DON'T FORGET YOUR SOLDER!

BOW 240V 15¢, 200g, & 1kg Available

Soldering Iron
( teal barrel,

spbeny Fiprojed.




EEVE on Popular Hand Tools

<N TR
T

i g

$9495

SAVE $5

54995

SAVE $5

SAVE $5 SAVE $10
Heavy Duty 110 Piece

- -
Terminal Rotary Tool Kit Gas Smartphone
-
Cill, zaw, sand, polish, carve or grind in your . .

Crlmper waorkshop, TD2451 Blow TorCh Repalr Klt

Used for erimping lug/eye terminals.  ALSO AVAILABLE: Adjustable flarme. Ternp range up to Contains all necessary tools you need

Built-in rotating die. Hex erimper, Rotary Tool Bit Set TD2455 1300°C. Piezaoignition with safety lock. ta fix your Smartphaena fram dmm bits,

A50mm long, TH1849 NOW $14.95 SAVE 35 TS1880 tweezers & mare, TD2118 —_

y e —_—

y ( . -

JUsT

=] JusT
$29 $2 995
Cordless Screwdriver Set

48 Piece Screwd river Set

24 Piece ~ | —
(" movpar, SAVE $5
Lock Plcklng Klt | - more: ﬂ neulated
ock so you - Cutters & Pliers
$2495 - 6" Side Cutters  THI!

6.5" Long NosePliers TH1!

SAVE $5 7" Bull Nose Pliers TH1?

* HALOGEN FREE
* 2:1 SHRINK RATIO

EVERYDAY 3

AYCAI - - | o» THE BEST EPOXY
Aartell JUST GLUE ON THE
VALUE Mixed Hook & Loop $1 650 PLAMET.

Cable Ties Ultimate
3 anc Heatshrlnk Pack

More ways to pay: & B ) @humm click & collect




Save on Workbench Gadgets
i

20MHz USB i stiier @ -

Oscilloscope

Ultra portable. USE interface P
plug & play. Automatic setup. ?‘
Wavefonns can ba exportad

as ExcelWord filas, Includes 2 )
probas, QC1929 y

VIEW SPECS
jaycar.com.au

1kg Precision 1
RESOLUTION

Digital Bench Scale

Weighs in grams, auncas, pounds, graing,
carats, tray ounces.
Built-in bubbla level.
Mains or battary

Digital 600A True
Multimeter with RMS AC/DC

awerad (not
poeredingt Temperature Clampmeter
4 x AA Batteries Easy to use autaranging rmeter. Mon-gontact valtage testing, 8000
sez425 EBERE Measuras waltage, resistance, dizplay count. CATII &00% ratad.
capacitance, temperature and mare. amM14632
SAVE $20 CATIIl 600V 10A. 4000 count display.

Q1323

NOW
$2 495

SAVE $5 \ _ ' INTERCHANGEAELE

4 Y \
‘ LENSES = ! AN
LED 3 )J { .;'“‘
Headband Magnifier LED llluminated / ——

Fits av i r safety g :] > heac [ Clamp Mount Magnifier
. or 10% macnificati ir - NOW

L= /D $169

—— SAVE $30

SAVE $20 0-30VDC 5A Regulated Lab

$ Power supply
Non-Contact Thermometer 99 L 4

Digital with Laser Pomter
Stalnless Steel Callper e : SAVE $20

EVERYDAY
> GREAT

$ 2 9 95  ExcepTioNALLY : JAYCAR

STRONG (SCARY) ' Handheld VALUE
Large 28 Compartment Benchtop Work Mat Magn ifying Glass
Agitls ﬁ

Rare Earth Magnets Storage Case

Looking for more product information?

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

We reward our industry professionals



NOW FROM

56995

z

FROM 2 =
$3995 P rowerrert.
i ot

12V/ 24V Solar Charge Controllers

We stock awida range fram affordable PWI* suitable far SLA and Gal type
battariesta efficiant MPPT types suited to solar installations.

10A PWM MF3750 $39.95(Shown)
20APWM MFP3752 $69.95
30AMPPT MFP3743 5249

*Fulze Width Modulation
Mlaximum Fower Point Tracking

$5Q95

SAVE $10

Hand Held
pH Meter

Simple and accurate devics -
for checking pH lawvelsin

water. Q1470 1
Buffer Solution QM14671

NOW $4.95 SAVE $5

P POISON
Just S
*9%° ¥ INox
oA
INOX Battery -
Conditioner
Ramaves
arraduces
sulphation SOE
which kills MANUFACTURERS
battaries. ?2ml. anumj‘i
MATAZ0 :

Run your outdoor water feature, aguarium
ar garden pond without the need for wiring.
Ineludes salar panel, cable and pump.

12V Fixed Solar
Panels

High parformance monaegrystalline panals
with a durable anadised aluminium frame and
3.2mm low iron tempered glass, Junction bax
included,

40W  ZMP055 NOW $69.95 SAVE $20
BOW ZMT10Z NOW $94 SAVE $25
130W ZM90817 NOW $139  SAVE $40
170W ZM9055 NOW $174  SAVE $45

12V Deep Cycle AGM* Batteries

Designed ta store large amaounts of energy. Suparior
deep eyding performance for different recreational and
industrial applications.

75Ah SB1530 %279

100Ah SB1532 5299

120Ah SB1533 5399

*AGM = Absorbent Glass Mat

VIEW SPECS i

jaycar.com.au

NOW FROM

$4495

SAVE $10

Solar Powered
Water Pumps

0.9W ZM9200 NOW $44.95
2.4W ZM9202 NOW $74.95

NOW

$1 Q95

SAVE $13

IP54 Outdoor
Powerboard Enclosure
Fits most 4-way powerboards, and will
haouse plugpacks for Christrmas lights and
garden arnaments with ease. HBS173

JusT
) 35‘1 !;’9?5
JusT

$1435

Premade PV Power Cable with
MC4 Connector with Bare End
amma2 [ 10ANG) cable, 2m.

Male WYHITZ3

Female WH3124

. L

120A Battery Isolation Switch
Large remavabla key actuator and
baolt dawn temminals for elactrical
connection, 12045 rating (5004
surgal SF2245

FS5100

PF5102

Waterproof Solar Power
PV Connectors
Female F55100
Male FP5102

NOW

$3 455

SAVE $5

Ratchet Crimp Tool

with Quick Change Dies
Haavy duty & ergonamic arimper.
Ratchet mechanism dasigned for
rmaximum paower ar quick release.
THZ000

PV Connector to suit TH2010 *
NOW $19.95 SAVE $10

BUY 2 AND
SAVE $3%

NOW FROM

535

SAVE 20%

Qutdoor
Solar Lights
180 Lumen 5L3503 $22.95EA
2 FOR $35 SAVE $10.90

220 Lumen 5L3512 $32.95EA
2 FOR $50 SAVE $15.90

400 Lumen SL3514 $54.95EA
2 FOR $B5 SAVE $24.90

JUsT

$2195

MC4 Self Locking

Branch Connectors

Allows parallel connedtion of solar
panals. 1 MMF and 1 FFM cable
connectors. |P rated, PT45590

TER M5 AN D CON D TIO NS: RENA RO 0 LUB MERBERS FREE G IFT, % 5301H & DEALS, & MEMBERS OFFERS requirec ACTME Jarcar Reaward o | mam berchi patim e of purchace. Refir towe bitefa Reward o § mam b chipT&C ¢ IH-STORE OMI rfer o b c ampay ow ned cbor ecand notavalal e ta Recdlerc Page 1: CLUBOFFER:
FREE J27 Cantd a e far purc hacec § 0@ m are appiec ta new & exi cti g m e bere, in-ctare o adline BOWUS 1 & &00g Hachforg e Alementwith purchace of Enty Lavd 30 Fimmter [TL4452), o ect Fom TLA2G0TLA2E7. BOKW LS 1x ooy Zapper (Y5554 with purchace of ki -funcian Pow o C ettre (MB374%. Fage 2: CLUR
OFFERS: 2 (B OFF Hectrahice bagas he appliec ta BES 025 and BES (800 kuli-buy c:a by 2 e acal 5 evice & d e appli ec o N1 002 HATON2, BT 008, M1 004 ar aty cambinaian i buye: ang 25 Teg Hachforg e flam entapdi ecto TL42 0 T142 81, TLA2 52 T142 8% TL4254 L4285, TI4288 TIA2E o any cambingian Page
3 Fage 2: Buy a Power Supy (527122 a cwit Recpheny A Baard XCF100ah the wam e vaheactian far $14.%. Fage 3 BOHUS 1 51808 mig o300 card (0455 with urchace of 1080 Beehtam ma (0035 3. 5UPPLY CHAIN DISAUPTION : We gud agice for factarc aut of canvral whichmayr ectin cameitene may nat

bang alableanthe ade riced an-wd @ date afthe caid ague.



NOW

$3 995

SAVE $10

NOW

$2995

SAVE $10

Hex Ratchet
Crimping Tool

NOW FROM

52995

Crirnp F N, BNC, TMC, UHF, 5T, 5C & SMA
conneaars onto RGE or RGES coax cable,

TH1833

TV Flyleads

RG-591 coaxial cable. Plug
taplug 1.5 3,5 & 10m long.
WWNT 350-4T 354

NOW
FROM
TS 5 ’ : *99
- m 70" TV Mounting SAVE $20
Belden Coax Cables |BEI"E“ BrQCkets -
Quad shield, RG& 75 Ohrn, Safely hald flat panal TWs from 37" ta 70", VHF/UHF Masthead Amp

Per Metre  WB2007 $1.95/m
Per 30m Roll WB2014 $49.95

FROM
$1695
—_ — =
Door Lock Actuators

Slave LR3213$16.95
Master LR2215$19.95

JUsT

$ 1 9 95
--l..p'

12V 4 x RGB LED Light Strips
for Car Interior
5L3948

Combination Butyl/Foam
Super Sound Deadener
Selfadhasive and easily moulded,
330xA40mm, AX 3587

Wall Mount

NOW

$4995
SAVE %10

ODB-11

Engine Code Reader

Aceurately identify car problames.
Dizplays data from angina system,
reads & remove fault codes, retrieves
vehicla infarmation & mare.

PP2147

b |

‘.

Wi

i i e

JusT “',*_{fl':"“:?:

$246%5 F& ¢
Assorted

Automotive Fuses
20 BA 104, 154, 204, 254 & 304
fuses included, SF2142

SAVE£$20

CW2883 NOW $29.95 SAVE $10
Ceiling Mount CW2357 NOW $79.95 SAVE $20

UHF

Phased Array
TV Antenna

Ideal for problam digital
reception areas. Harizontal ar
vertical signals. Built-in filter

| for AGATE natwark signal. 10

alemants, LT3147

BONUS"
16GB
microSD Card
Valued at
$19.95

JUST
$6995

1080p HD

DVR Event Camera

Autamatic recording on impact, wide 1707
angla lens. G-zensor fundion. Recordsta
micraSD(sold separately), Qv 3IBT2

THIAPEP 186GE micm S0 cand with purhase of
Q3572

FROM

"4/_-/0

$795 IV

Weatherproof Deutsch Style
Connector Sets

Male and farnale set with housings, wedges,
saals and crimp pins 2, 4 & & way availabla.
PR2148-PP2150

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

High gain with LTE/AG filters to compansata for
redistribution of broadeast frequencias, LT3251

720P HD

NOW

$149

SAVE $50

Inspection Camera

with 4.3" Display & Record

Pocket-size endoscope with LED illumination
tainsped hard ta reach areas. Record vision ar
snapshats to microS0 card (sold separately).
T lang camera lead. QCE718

32GB micro5D card XC4992 $36.95

$FROM
25 1AMDC

2% #%

T5 & T10

Replacement

LED Globes

Wedge or BE.5D type.

White, red &blue

available. ZD0380-Z00398




CRRP $99.95

NEW LOW FRICE

JUsT

$ 5995

Swann 1080p

JUsT

$ Battery Powered
149 Wi-Fi Cameras

Pt Wire-free security carmera with face
) Wi-FiPTZ Ca_mera recognition feature. 2-way audia.
1080p recarding. Records ta micraSh Wide 180° viewing angle.

card (zald separately). 2way audia, Single QC9100 $189 ORRP $219

Outdoor Wireless

X IP&5 water and dust resistant. Mation Twin QC5102 $379 ORRP $439
p detaction, maokhile push alerts and mare. Single With Solar Panel Wam
( QC3857 ORRP $229 QC9101 $249 ORRP $299 FROM
_ ‘ 16GB microSD Card $1 8 9
XC4929 $19.95 amazon alexa Qcgrgy

®. ﬁ;?ﬁ:uih

2.4GHZ & 5GHZ
FREQUENCIES

NEW LOW FRICE
-

JUsT

NEW LOW FRICE NEW LOW FRICE

JUsST JUST
$199 $Q Q95 $6995
AC1200 Smart Wi-Fi Router

Concord 4K HDMI

Catbe/6 Extender 500Mbps Powerline Ethernet Extender Solid streaming, fast gaming, and interrupt-free
Send UHD 4K signals from a set top bax, madia player, or ather Extend your netwaork using your homa's existing  netwaorking Upta 1200Mbps. Dual band Wi-Fi.
videa source to anathar room. Suppart High-Dynamic-Range (HDR)  elactrical wiring up ta 300m ranga. OneTouch WPS connection.

video, AC5020 ORRP $249 YNB352 ORRP $119 YNE372 ORRP $99.95

NEW LOW PRICE NEW LOW FRICE NEW LOW FRICE

JUST JUST JUST
$49 o5 $7995
Mazzy

Tribo 3-In-1
Keypad Coding Kit
Build a doodler, shootar
ar swaepar rabots, 182
piacas. Battery powered,
Ages B+, KRPZ244

ORRP $59.95

4 x AAA Batteries
5B2413$3.25

Xtreme Bots Kit
Learn pragramming and robatics.
100 pieces. Free downloadable
Smart Robot Kit app and easy step by step guide.
with micro:bit Ages B+, KR9240 ORRP $89.95
Build, code and play. Contral using Smartphone via Tablet net included.
Blustaath®. Plug and play.

KRP252 ORRP $99.95

micro:bit Board sold separately XC4324 $39.95

NEW STORE: °

BATHURST, NSW j g
i aycar
D 1800 022 888 ONLINE ORDERS

y u

A www.jaycar.com.au Rydlalmere 6 com.au

Over 100 stores 8& 130 resellers nationwide
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By Aarav Garg

We’re often describing how you can buy and use very low-cost electronic
modules. They’re great because they save you a lot of assembly time and
soldering work, and they usually cost less than the parts you would need
to build them! Here is an excellent beginners’ project that uses five such
modules to make something useful — a mini weather station you can
carry everywhere with you.

Is it hot in here, or just me? That’s a
question you don’t have to ask any-
more with this Pocket Weather Station.

Itis a compact device, powered by
an Arduino Nano board, that you can
carry anywhere, right in your pocket.
It displays the current temperature and
humidity on its OLED screen. Sure,
youmay have the local weatherreport
on your phone, but it's amazing how
much local temperatures can vary from
those recorded elsewhere in your area.

Plus, knowing the indoor tem-
perature and humidity can be pretty
helpful, as how hot or cold it ‘feels’
is strongly affected by humidity, not
just temperature. Even with moderate
temperatures, high humidity can make
you sweat more than a more intense
dry heat!

One reason it's so portable is bea-
cuse of its integrated, rechargeable
160mAh LiPo battery.

Itis an excellent project for learning
and is also really fun to make. It even
comes in handy sometimes!

56 SILICON CHIP

Sound interesting? Then let’s dive
right in!

First steps

The first thing to do when begin-
ning with any project is gathering the
required components. The required
components are listed in the Parts List,
They are mostly available from online
marketplaces like eBay, AliExpress
and Amazon.

While they are inexpensive, chances
are they will come from overseas, so
allow a few weeks (or even months)
for delivery.

By the way, the DHT11 is a smaller,
less accurate version of the DHT22
temperature/humidity sensor that we
haveused in the pastand described in
the February 2017 issue (siliconchip.
com.aw/Article/10529). Its small size
is useful in a pocket device.

Asitincorporatesboth temperature
and humidity readings, we onlyneed
the one sensor. The other parts are the
Arduino board to query it, the display

Australia’s electronics magazine

to show the readings and the charger
to keep the battery topped up.

You need a few basic tools to build
the Pocket Weather Station: a solder-
ing iron, hot glue gun (or even better,
a tube of neutral-cure silicone sealant
and a caulking gun) and, if you're going
to make the optional case, a 3D printer.

Preparation

Now we need to plan the position of
all the components inside the enclo-
sure. I wanted to keep the device as
thin as possible, so it is actually con-
venient to carry in a pocket. Thus I
spread all the components outand did
not go with a layered structure. That
would decrease the width and height,
but increase the thickness.

Fig.1 shows how I stacked the com-
ponents inside my Pocket Weather Sta-
tion. I used an Arduino Nano board
because ofits size, which is perfect for
this project. You could also come up
with your own method of stacking the
components in ways that reduce the

sificonchip.com.au
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MODEL RAILWAY
CARRIAGE

BY LES KERR

It’s nice to have carriage lights-o
These model train, carriage’ligh

odel-train-to add: to'the realism:
designed for OO-gauge) are battery-

 poweredand,can be'switched on and,off/with an external magnet:.

t might seemtrivial to addlights toa

model railway carriage, but there are
a few considerations that make it a bit
morte difficult than that. One important
factoris that thebattery mustbe small,
so the circuit must avoid discharging
it when the lights are off. Also, you
need a way of switching the lights on
or off easily.

This little circuit powers five white
LEDs and only draws a couple of
microamps when off, and just 8mA
when on. The low off-current puts
a negligible load on the battery. The
low 8mA operating currentmeans that
you can use two AAA batteries (cells,
really) in series giving 3V this will
power the circuit for about 100 hours.
If youlack the space for that setup, you
can use a single 3.7V Li-ion 800mAh
battery such as the Jaycar SB2300.

The carriage size determines which
batteries can be used. The circuit
stops working when the battery falls
below 2V,

Until recently, lights in model rail-
way carriages were powered from the
track. This is because small incandes-
cent lamps required a relatively large
current, so they couldn’t be battery
powered. To obtain the power, the
carriage needed to have metal wheels

60 SILICON CHIP

with some form of voltage pickup
attached to them, and they had to be
insulated from each other.

Today, most carriage wheels are
made of plastic, so they need substan-
tial modification to pick up power
from the track. Also, it isn’t that easy
to make a reliable pick up.

Now that efficient white LEDs are
available, itis practical to power them
from a small battery inside the car-
riage. The problem thenbecomes how
to switch the lights on and off.

My simple solution is to mount a
normally-open reed switch inside the
carriage, either under theroofor on the
floor. When a magnet is placed near
thereed switch, its contacts close, sig-
nalling the circuit to toggle the lights
on or off.

You can see a video of the proto-
type’s operation at siliconchip.com.
aw/Videos/Carriage+Lights

With this arrangement, you can
add a magnet on the tracks just out-
side a tunnel so that when the train
approaches, it switches the lights on.
Anothermagnet placed near the tunnel
exit switches off the lights when the
train leaves the tunnel. If you want to
use the train at night, you can mount
the reed switch under the roof so that

Australia’s electronics magazine

you canmanually switch thelights on
and off by waving a magnet across it.

Circuit description

Fig.1 shows the full circuit dia-
gram. The LT1932IC2 constant-current
DC-to-DC LED driver provides a fixed
current that drives the series LED lights
from the battery. It is about 70% effi-
cient and will work down to a battery
voltage of 2V. It has a shutdown input
that, when taken low, switches off the
LEDs and reduces its current draw to
less than 1pA.

Thave specified high-intensity white
LEDs which give adequate light when
driven with 1mA. The 70% efficiency
figure given above is for a 10mA LED
current. To reduce this to the 1mA
required withoutunduly affecting the
efficiency, the shutdown pin is fed
with a 10% duty cycle (1-to-9 mark-
space ratio) PWM waveform.

The driver oscillates at 1.2MHz and
uses inductor L1, schottky diode D1
and a 1pF ceramic capacitor to step
up the battery voltage to the 15V or so
needed by the LED string. To protect
IC2 in case the LEDs are accidentally
disconnected, 24V zener diode ZD1
clamps the maximum output voltage.
The peak current through the LEDs is

sificonchip.com.au
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That time of year is nearly here...

CHRISTMAS

Spice up your festive season
with eight LED decorations!

~Tiny LED Xmas Tree
54 x 41mm PCB
SC5181 - $2.50

Tiny LED Cap
85 x §7mm PCB _
SC5687 —53.00 y '

Tiny LED Stocking
41 x 83mm PCB
SC5688 - $3.00

@
Tiny LED Reindeer
91 x 98mm PCB
SC5689 - $3.00

80 x 92mm PCB N »
SC5691 —$3.00 A S

@
Nx. ’ Tiny LED Star
N7 §7 x 54mm PCB
. ‘:_:5‘5.':«._. SC5692 — $3-00

v
A e T
"\!”‘;

Tiny LED Cane
84 x 60mm PCB
SC5693 - $3.00

We also sell a kit containing all
required components for just
$14 per board ~ SC5579
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mantel radio

After many years at the masthead of Vintage Radio, finally,
here is an article on the feature radio! It’s an early superhet
with Art Deco styling. You can see the dramatic change
between its pre- and post-restoration appearance.

64 SILICON CHIP Australia’s elecironics magazine

By Associate Prufessur Graham Parslow

Stromberg-Carlson 1936 model 496.

his radio was a one-family trea-

sure until it came to me for res-
toration from Peter Lockhart (retired
from careers in electronics and IT).
Peter wrote:

“My first recollection of this Strom-
berg Carlson 496 was that it belonged
to my great aunt, Beatrice Krentzin,
who lived in Perth most of herlife. She
grew up in the goldfields of WA at the
turn of the 19th century. It was used
as a mantelpiece set. Though not very
loud, it had a ‘lovely tone’.”

“For a long time, it was the family
radio (ie, the only one]. Irecall it was
not particularly sensitive to radio sta-
tions, particularly as the ABC 50kW
6WF transmitter was only 6km away.
The fact that it could not play ‘pop
music’ loudly added to its general
appeal. It was a trusty deliverer of the
news and sports and world events over
a long period.”

“The radio passed to my mother in
the 1970s and was fully functional at
that time. It then became something
of a favourite ornament. I have carted
this radio around for more than 30
years with good intentions torestore it.
Unfortunately, the opposite occurred,
and suboptimal storage only added to
the woes of the poor old 496.”

The circuit

Fig.1 is the radio’s circuit diagram.
Later superhet radios used dedicated
converter valves with functionally
distinct oscillator and mixer sections.
Instead, the model 496 uses a 6C6
6-pin pentode as an autodyne oscilla-
tor with the signal introduced at the
top-cap grid, at the frequency selected
by the aerial coil and tuning capacitor.
The coupled oscillator coils are drawn
below the 6C6 valve.

Local oscillator (LO) action is
accomplished using anode-cathode
feedback. The mixing function is cre-
ated by the LO-modulated electron
stream from the cathode interacting
with the inputsignal at the control grid

sificonchip.com.au



ST,
L™

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

sificonchip.com.au Australia’s electronics magazine NOVEMBER 20021 65



S LS ]
e

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

66 SILICON CHIP Australia’s electronics magazine siliconchip.com.au



ST,
L™

This is a preview of the November 2021 issue of
SILICON CHIP.

For access to the full 96 pages of content in the
magazine, purchase the issue at our
website: www.siliconchip.com.au

Or take out an online subscription for access to
the latest issues.

sificonchip.com.au Australia’s electronics magazine NOVEMBER 20021 67



Price Changes For
SiLICON CHIP Magazine

From October 31st 2021, the price
of SiLicoN CHIP Subscriptions will
change as follows:

Online Current New

(Worldwide)  Price Price
& Months $45 $50
12 Months 585 895
24 Months 5164 $185
Print Only Current New

(AUS) Price Price
& Months $57 565
12 Months $105 $120
24 Months 5202 $230

Print + Current New
Online (AUS) Price Price

6 Months 569 575
12 Months 5125 5140
24 Months 5240 5265

Print Only Current New
(NZ) Price Price

6 Months 561 580
12 Months 5109 5145
24 Months 5215 5275

Print + Current New
Online (NZ)  Price Price
6 Months 573 590

12 Months $12¢ $165
24 Months $253 $310

Print Only Current New
(RoW) Price Price

6 Months $90 $100
12 Months $160 $165
24 Months $300 $380

Print + Current New
Online (RoW) Price Price

6 Months $100 $110
12 Months $180 $215
24 Months $330 $415

All prices are in Austrafian Dollars

The caver price of the October issue onwards
is now 511.50 in Australia. The New Zealand
cover price remains the same at $12.90.

SiIeaN
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Preview only.
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ALTRONIO

Build It Yourself Electronics Centres®

-  / 4

Power your camping
fridge without risk of
draining your battery!

Lt

y 2z 4 SAVE $30
| N 1130F $209

\

SAVE UP

Great value geat to power;}:ezt?g 130W Remote Power Folding I?ola4:: Panel
er of electroniCP : :
Sale ends November 30th.

4

Table Lamp With
Wireless Charger

Fitted with
secure Bd dips
& colourful LED
voltmeter

GIFT IDEA!

G home. Powerhouse®
Fi : ther saton d Portable Power Battery Box
el . b t = . nel W - o

e I

5 Piece Plier & Cutter Set 727324
T2188  » myst have for any electronics enthusiast. In-
1000Y Precision Screwdriver Set cludes: + Side cutters, + Flat long needle nose
Smaller sizes than most 1000V driver sets. 3 flat pliars. + Flat bent needa nose pliers. + Long
blade (2.0, 2.5 & 3mm) & 3 phillips (#000, #00, #0).  nose pliers/cutters. + Bull nose pliers

LN “;";3’*’“
Take high quality . . _
dio notes with ! Yoo ng
Cut, Polish, Grind, Sand & Carve. oo oo I ; I
Graat for finkhing and smoothing your 3D print
ul Al e

13 Piece Precision Knife Set  T14¥ 20 Piece Screwvvdriver Set 2Lz
Includes aluminiurm handle with 13 blades to suit Ferrule top driver handle & 19 pozi, hex, torx
differant cutting jobs. Includes plastic carry case. and blade tips is a carry case.

Your one-stop electronics shop since 1976. | Order online @ altronics.com.au



Upgrade your test bench.

100MHz 2 Ch. Digital
Storage Oscilloscope

Parfect for those in R&D of senicing. + 2 Q,\' -

channals with realtime 1G53/ sampling >

+ Colour 7 TFT screen + Displays wave .’K SAVE $100
form plus the measured wave voltage, peak w

to peak plus RS, frequency, duty cycle et -

* EealtiEne measureﬁent Py(f: soﬂfuay;. Turna Iaptop into Q0207 $229
+ LISE datalogging + 2 vear warkanty. a 25MHz scope!

The Velleman PCSU200 s a do-t-all solution to save space on
vour workbench and make use of vour PG or laptop. It connacts
wia USB and provides function generator, 25Mhz oscilloscope,
transient recorder, bode plotter and spectrum analysing
functions. Includes Windows software & USE cable.

$699

Q1083

Water & Dustproof
True RMS Multimeter
1 t

19 Range Digital
Multimeter

Auto Ranging True

RMS Meter
With non-contact AC voltage

Q11216

Battery
Health

Analyser
Detects and analy-

W o h _ | ses voltage, cold
Q3004 _ \ 2 i s aranking amperes,

. ’ i d cell
o5 : resistance an
$12 >

12V Alternator Tester

Provides quick and easy way to test
atemnator/charging system function in
12 vehicles. Provides instantly whether
your alternator output is the problem or
your battery is in poor condition.

Simple PoE
Port Tester

$1 6.95 $1 395\

Q30014 Q 30008
Sheath Pieiing  Standad

Handy Automotive Yoltage Probes
A handy tool for troubleshooting wiring faults
in vehicles and wiring looms. &24%0C range.
Standard probe or sheath piercing versions.

0BD Il Bluetooth Scanner
Connects your car via Bluetooth to

your smartphone to provide a wealth

of diagnostic infarmation. Monitor
parformanca in real time! It works with a
number of 0BDN compatible apps.

condition in 12¥
lead acid cells.
Easy connection
and operation.
|deal for wehicle
servicing or check-
ing 12Y SLA cells in
backup systems.

Order online @ altronicscom.au | Sale pricing ends November 30th.

Q 10374




Solder it! Fixit! Screw it!

S —— _
T — Iroda® 125W . SOSRSSE
. Gas Tool Kit 1000°s sold! Gadget
- = ",;"_ =T Totally wireless operation Top choice for
— - Mo need to run extension enthusiasts & :
==, - . leads! Easy to light, one-click trade use c_ll_p On 5x
- piezo ignition. Blow torch Magnlfler Lamp
T . & soldering iron in one. 2 year A handy Inspact-AGadget
it SAVE 20% warranty. Includes hot air tip, magnifier powered by a LISE
o 540 heat_deflector, additionalgas},f-- port Provides a crisp, clear view
Tncludes hard to find bit types cartridga, solder, sponge *...':%_ of your workbench. 430mm
for latest phones & laptops e and hard carry case. long. 1 5m USB lead.
- . / - SAVE 34%
Pro 72pc Repair / Servicing Tool Set SAVE §36 - 7o, dipsto any
A premium finish aluminium driver handle with silent g —F desk or bench 530
ball bearing ferrule top. Gontains a huge variety of $1 59 “'\ in an instant! 4
driver dxZ8mm driver bits, double ended opening tools, 'x X 0435
spudger, curved tip tweezers and flexible drive exten- N
T 2631 ®

sion. It makes servicing high tech devices easy!

Lockable .
CVEET Equipment Case : SAVE 15%

529

rer lose a tiny screw again!
b . "

Every
workshop

needs good
drill bits.

*Salder not included.

f// ¢ /
Y &/ EXEN
2/
$13

X031

. 95
519 R

Premium Grade HSSR

Drill Bit Set s -
v .-I o . \/ 112028  Rechargeable

Pop-Up Mini Magnifier Dual Solder 2In1 Lantem Torch

& pocket sized 3x magnifier with ~ Reel Holder Powerful 300 lumen, 3W LED
LED illumination. Great for hab- Heawy weight base with torch with aluminium body,
bies & repairs. Requires 3xAAA solder guides. Al metal adjustable beam & LISB rachar-
hatteries. construction. ging. Includes battery.

Z
Multi Angle

Bench\ﬁce ' . /"" _"F;TZ?EI&A

.

fieras / 95 A Gas Gun to DO it alll
15 t0 . 4 / s22 185 Watts of haating powsr for both
Z Chewed out a screw?

Get a crisp close up view! 5” Premium Cutters  No problem! This unique set of
A handy accessory for any work- Tough chrome vanadium pliars faatures two serrated jaws,
bench, this 130mm &x magnifier blades stay sharpfor longer.  plus serrated circular opening
uses premium quality glass and |daal for PCE assembly, cut- on the front face for extracting
LED lighting for a clear view. ting solid core wiring ete. sorews Upto 13mmi.

Order online @ altronicscom.au | Sale pricing ends November 30th.




Power up your Summer!

UsBC 4UsB
Pouwe: charging Readin,

3 Way Breaker . g

& Switch Panel Includes MPPT circuitry to €5

Features 3 x 204 12V the most juice out of

OC rated switches

r solar panels!
with ted illurrinated you pa

with individual 154 DC
bragkers. Dimensions:
1140 96H x
B00mm.

N SAVE 5146

N 2088

Solar MPPT & 25A DC Battery Charger

This dual input design connects to a solar panel and your cars

P o Poge2 alternator (12 or 24W) to provide 3 dage charging for secondary ca r_ry 240V Power Ar YW her_e!_ ]
Voltmeter & Dual Battery Monitor  batieries such as those used in campers, caravans and trades This air trael friendly portable power generator is fitted with 6Ah
Thermometer 530v OC range. Aux & spvice vans/trailers. It iscompatible with the latest smart battery bank, SO0W 240V rmains imverter, 18W power delivery USE C
£30Y DC -10te 10000, Primary battery displays. alternators and start/ sop systems found in modern vehicles, chatget & QCS.O USE charger. Offers ou cable free power for both AC
Ternp sensor with 2m cable,  29mm mounting hole. Suttable for Lead Acid, AGM and Lithiurm Fe PO4 batteries, and DC appliances! Recharge by USE of included power adaptor.

-

hodal Typa m
(PSRN TT N 410 |
P2173  Single M3 Blark m
P15 DualwsRed [Pl
P2176  Dual 2 Black m
P2182  SngeMioRe [l el

ig

SAVE$26 = SAVE$54 ——L

$119 . 5215 =% NEW:

M 25344 M 25360 Mo suits LiFePod, P21583  Singk M10 Black m Maonitor your car
B2VABA 12V 104 lead add & calcium DC Power

: - type hatteries! Distribution Posts PRy | D i e m battery from your phone!
Ml-“tl'Stage Vehlde Battefy Chargers X - P2178 Digal 10 Black m Ensure e battery dogsn't o] flat
Each model utilises a mictoprocessar to ensure your ngh current OC power distribu- with this handy Bluetooth® battery
battery is maintained in tip-top condition whenever you need it. Helps fion posts with reinforced riylon  p2180  Bridging M8 Red m monitor. Provides live feedback on

to extend battery senvice life. Suitable for parmanent connection. Graat base (bolt head is encapsu- P2181  Eridgng M3 Black m your vehicle o auxiliary battery, plus

for caravans & seldom used wehicles. Weather proof casing, lated). 48V DC rmax. handy long term stats.

SAVE 12%

$70

SAVE 50%
. 95 SAVE 28%
s44 $34 M 2858 D 05118 $70
HESE Need an extra laptop charger? Keep your laptop 5
: N o

Charge 8 USB devices at once. (PO} _ charged up in the car
Got a family full of davices to kaap charged? . ] ] t, thi im i

SAVE 32%

SAVE 24% ( =T Say goodbye to

Remote Control S G

Power Saver $15

twro pho
 with wi

L= -
't: -‘ o513 539

Wireless Charging Battery Bank
in

ase08
™Il

Order online @ altronicscom.au | Sale pricing ends November 30th.




Build & have fun this Xmas.

SAVE 25% °

SAVE 22%

0

3 In 1 All-Terrain Robot Kit Thi
Great fun for th uil th! T h

SAVE 25% BT
$22

4 in 1 Robotics Kit
Fssemble 4 robot dedgns which
teach kids about geared mowerment
inafun way! Requires 1xA4 battary
Mo aldating required. Ages T+

Air Powered BuggyKit

Fequires no batteries, electtic motar of any
comventional fuel to make it drive. Use the air
purnp to fill the bottle - et it go & watch it fll
Ttawels up to 50m. Ages B+

SAVE $10

5399

5In 1 Smart ‘Cading’ Robot Kit
Features a central coding ring which tells the
robot directions and when to perform actions.
Can be built and re-built 5 ways. Teaches kids
about coding with no computers required!
Fequires 1xARA battery. Ages B+

The Original Tobbie Robot Kit

B six legoed robot kit designed to avoid objects
ot follow you around the room. Easy to build.
Fequires 4 x AA batteries. Ages B+

Solar Powered Rover Kit

Build this fun & wheal all tertain vehicle mod-
alled on farmous MASA designs. Mo soldering
ot batteries required Ages 8+

Solar Powered Wild Boar Kit
A basic solar DY toy, it is ideal for 3 dodt-
yourself school holiday project with the
bonus of being educational! Ages G+

Tobbie I

Hexapod Robot Kit

Tobbis is back and

Cute Scurrying Hédgehog Kit
it bristles his spi

Requires Z 64304
mhxodit ($2795).

SAVE 15%

$33

K 1113

14 Solar Kits In One!

A funand educational kit designed to
assemble 14 different ways to inspire wour
kids to learn about solar power. Mo soldering
required. Raquires no batteries Ages B+

12 In 1 Solar & Hydraulic Kit

A huge parts kit which can be built and rebuilt into
12 different mlar powired dedgns. Hours of fun for
kids aged Bor ot (of wunger with adult help).

Build yourself an Aussié icon!

Robot Frilled Mack Lizard Kit. Euild it up and have it
follo o like a pet. O sneak up and surprise it, making it
spread its frill. 37cm bng Requires $A8A Ages B+

SAVES$10

SAVE $9.95

s50

SAVE 22%

K 1107

Full Motion Robotic Arm & Claw Kit

B great introduction to basic mobotics. Five motars allow
base rotation, shoulder, elbow & wrist motion, plus claw for
picking up objects (up to 100g). Includes wired controllar
{add LUSE PC control for $35 - K. 11084). Ages 9+

Hydraulic Cyborg Hand Kit

Build wour owin full size draulic pomzred
robotic hand. Fits over your own hand like a
glove and simubatas joint mowvements to pick
up objects. Mo batteries Left & right handad.

Tribo 3 in 1 Coding Robot

An easy to build and program robot which
uses keypad entry commands to program
mowerments and actions. Mo PC required!
lses $AR4 batteties. Ages B+,

Order online @ altronicscom.au | Sale pricing ends November 30th.




Malker parts a plenty!

Value

1
Great for packed!

DIY test
gear!

119

165pc Sensor Parts Pack
H 5033 3RL Includes a huge selection of sensor boards, LEDs, pots, jumper
- . wires, a breadboard, LGD screen and much more! A handy
19” Rack Cases With Sub Chassis ~ EXZXZHA  37n 1 Sensor Kit

storage case keeps it neat whan you're finished building
Allows wertical or horizontal sub chassis mounting for PCBs aleng A huge array of sensors for building Includes links to projects and example code.
the full height and length of the case. Aluminium front & rear $99 into your next project desion. See

panels. Tough powdercoated chassis. 430W x 3300mm o ETER wiahsite for completa listing. 76311 . -

P
A A -

»

v

SAVE .
38% o .

S > { $6ea S 1148 s14 Heavy Duty

Colourful Arcade USB Interface For Arcade Joystick Z5516 7' 10241500 7 6514 7" 8004500  Z 5513 5" 300340
ﬁ?mlng Switches 50910k J e f o Large Touchscreens For Raspberry Pi®
; 1 T _ ) . + Great for integrated projects, game consoles, information stands,
) i mini FGs etc + Works with rasphian & ubuntu + HOMI connection.

JUMBO value padk! SAVE 15%
Heatshrink | V. 519
Mega Pack '

—_— 171 Srmrm
K 9643
Plug & Header Connection Kit
ight Sdmm PCE
w0234

rrorsryy  Breadboard
for big

U-Blox Neo-6M GPS
Module & Antenna

DIV Jumbo LED SigNs ; &tz avias sennowse Etairrmertee

Order online @ altronicscom.au | Sale pricing ends November 30th.



Control
morawith
2 shields!

Requires Z 64392 migrohit Tl g ey -
hoart. Add ene for $27.95 3 : S i e _ ; $109
; s _ | Ka570a
Build & code your own robot.
wince vt ine adntont Ceangvar DIV Tinkerers Kit For Arduino MK2 Arduino MegaBox Kit by Altronics.
orogram is easy Using the tandard BRC Mioro:bit Includes an Arduino UMO compatible board, proto-shield, Develpped in house by Altronics, th.IS NbgaB.ox has space for two shields,
Software. Sirmple construction with easy 1o foldw alphanumeric LGD, dot matrix LED module, 7 segment plus ﬁ\.r{_e 28 5 relay outputs and eight opto isolated outputs. _ Al UMNOY
instructiﬁns Cart also be <ontrollad via Bluatoolf displays, two breadboards, stepper motor, servo, IR remote, Mega pins are brokan out to header s.ockets fqr feasy connection to o?her
Ruris 1.8650 " o i e 4?36 connection leads, battery box and a variety of components, breakouts. A small 160 hole prototyping area is included for connecting
&g;g]’m’!‘g 8+r9° argeable lithiur cells { RS £l SRR to other sensors. *Arduino board & shields not included.
.50). Ages .

S DIVODE ATOEW for ATTimy

¥ JrETT T have for
K 1102 Arduing

Vehlcle Base Builder Kits k1052 aw — Zo4@ LT T Kesls
Robot Vehicle/Bug Base e h Arduino UNO+Ethernet Board

$25

K 1080 20D

ATDev Shield for ATTiny Kit

Tried the new PicOPi? foi cotyemtoriorsoss

Arduino Arduino
Conh ol Plate . Keypad Plate
T —

Z 65108
2.8” Touch Arduino Shield

Order online @ altronicscom.au | Sale pricing ends November 30th.




Make your home smarter.

Wi-Fi RGB Strip

Li
Thi

ghting Kit

I«

n trigger
lights to the

Answer the door
when you're not

| home!
WiFi Video Doorbell with
Tuya smartphona app control

What is Tuya® Smart Home?

Tuya is a common application for thousands of products from the wor ds leading Smart Home suppliers. I provides a single point
of control for home security, lighting and appliance power allowing you to control everything you need from a the one smartphone
app. The Tuya loT platform powers cver 250 000 home autormation products across the gobe!

Tuya® Compatible Cameras. [T

All Tuya cameras provide 1080p HD wision with audio and can be located anywhere you require camera coverage in your home.

Camera measures
just 10mm aross

>
o

.\ - . 589.% '.;_/' o

g

PN VY 2 i o

I 7
I

589.95 |

5494554

HOT 2
PRICE!

Automate

it

$169

50846
Mini Wi-Fi Cube Camera

+ Internal battery - set it up any
whera! + Day/ night with IR

+ USB rechargeable + 100 mins
motion activated recording time.

//
Wi-Fi Camera Module

+ Ultra compact module can be built into
custom enclosuras + Completely wirelass - set
it up anywhera! + 5B rechargeable + 100
mins motion activated recording time.

548344

59850
Wi-Fi HD Camera Clock

+ Real alarm clock function + Twoway audio
Imic & speaker) + Motion detact recording +
USE or battery powered [S 4736 x 2 $18 508a)

*Note: We encoumge this ferm be used msponsibly ©or legitinete

Outdoor Solar Powered Camera

+ |Paa rated for outdoor use + Two-way audio

Imic & speaker) + Motion detact recording + ZMP 1080p
HD sensor + Day/night operation with (R + Battary pow-

ared (included) with solar recharging - mounts anywhera!

CCTY use.

Cable Free Wi-Fi

Surveillance

This handy 10800 camera
can be installad just about
anywhere indoors or out
and has an in-built battens
so youl don't need to run
any cables! Offers 46
muonths of motion detect
recording. When it's flat,
just take it off the wall &
recharge via USE. Suits
shelterad outdoor use.

Outdoor Pan
& Tit Wi-F Camera

Provides extra coverage to your
outdoor spaces with motorised
pan (355%) and tilt {100°),
Autotracks moving objects
within the frame. Gonstructad
from U stabilised plastic with
weatherproof rating to |P&E,
Zay audio with mic and
speaker. 30m IR night time
coverage. Requires 5Y 28 USE
poEr sUpply.

Indoor Pan
& Tilt Wi-Fi

Camera

Makes a great baby or
pet monitor, this camera
features intelligent track-
ing of moving objects
within the frame. 2-way
audio with mic and
speaker. hm IR night
time coverage. Requires
AW 1A USE poveer
supply.

5490174

Western Australia Victoria
ALI Ron Ic ) » Perth: 174 Roe 5t 894282188 » Springvale: 891 Princes Hwy 0395492188
» Joondalup: 2,182 Winton Rd 08 9428 2166 » Alrport West: b Dromana Ave 0395492121
. . Balcatta: 7/58 Erindale Rd B 9428 2167 New South Wales
Build It Yourself Electronics Centres ’
» Cannington: 571326 Albany Hwy 08 9428 2168 » Auburn: 15 Short 5t 02 874835388
» Midland: 1/212 Gt Eastern Hwy 08 9428 2169 Queensland
Sale Ends November 30th 2021 » Myaree:54/116 N lakeRd 0894282170  » Virginia: 1870 Sandgate Rd 07 34412810
Phone: 1300 797 007 Fax 1'.?:00 789777 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, =
@ 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. g
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Desigh Contest Win $500+

Dick Smith challenges you

Design your own noughts-and-
crosses circuit and send your
submission to compo@siliconchip.
com.au including:

a) Your name and address

b) Phone number or email
address (ideally both)

c) A circuit or wiring diagram
which clearly shows how the
device works

d) The display can be anything as
long as it's understandable

e) Evidence that your device can
always play a perfect game (it
never loses)

f) Avideo and/or supply images
and text describing it

g) Entries requiring software
must include source code

The deadline for submissions is the
31st of January 2022.

Win $500 by designing a
noughts-and-crosses machine
that can beat 14-year old me!

Dick Smith has described in his new autobiography how one
of the turning points in his life, at age 14, was succesfully building a ‘noughts-and-crosses
machine’ (also known as tic-tac-toe) that could play the game as well as anyone. Keep in mind that
this was in 1958, when nobody had computers; it was a purely electromechanical device.

™ win $500 + Signed Copy of Dick Smith's Autobiography

Email Design to Enter .

Four winners to be decided, one
each for the following categories:

) The simplest noughts-and-
crosses playing machine

@) The most ingenious noughts-
and-crosses playing machine

§) The youngest constructor to
build a working noughts-and-
crosses playing machine

@ The most clever noughts-and-
crosses playing machine not
using any kind of integrated
processor

The entry we judge overall to be
the best will also be featured in
our Circuit Notebook column and
receive an additional $200.

Conditions of entry

1}  You must be a resident of
Australia or New Zealand

2} One entry per family (SiLIcoN
CHIp staff and their families
are not eligible}

3} Submissions will be confirmed

within 7 days. If you do not
receive a confirmation of your
submission, contact us to
verify that we have received it
4} Chance plays no partin
determining the winner
5} The judges’ decision is final

6} The winners will be decided by

the 3rd of February 2022 and
will be notified immediately

Dick Smith writes

By 1958 I'd advanced from building crystal radio sets to designing
and building what | called a noughts and crosses machine. it really
was an early computer. | used second-hand parts from a telephone
exchange to build it. It would play noughts and crosses against anyone
and no one could beat it.

This was a great boost to me, because while | was no good at rote
fearning and theory, | was fine at practical things. The fact that my mind
was capable of working out how to build this compiex machine gave
me confidence as | feft school Now | just had to find a job.

Because this was such a turning point in his life and he's so
enthusiastic about youngsters learning electronics, he's putting up
$2000 of his own money to award to people who can come up with
a modern version of his noughts-and-crosses machine. SILICON CHIP
will judge the entries.

Winners will be announced in the March 2022 issue of SILICON CHIP

magazine and will also be contacted directly for payment information.

sificonchip.com.au
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PART 2:
- BY PHIL PROSSER

This Active Crossover, described last month, is very flexible. It can be
configured as a two-way or three-way crossover, runs from AC or DC supplies,
has adjustable levels for all the outputs and has an optional subsonic filter.
It's ideal for building two-way or three-way speakers with each driver powered
by a separate amplifier, or it can be used as a signal conditioner for the
Tapped Horn Subwoofer described in the September issue.

n the introductory article last

month, we explained why youmight
need an active crossover, how they
are used and how this design works.
We also showed some performance
graphs, indicating that it is suitable
for use in a hifi system, plus listed
the parts you need to buy in order to
build it.

Picking up where we left off then,
we’ll go over the PCB assembly pro-
cess, followed by information on how
tosetup anduseit. Thereis alsoa trou-
bleshooting section at the end of the
article, in case you run into difficulties.
There are a few different ways tobuild
the Active Crossover; we’ll explain
which parts can be left off in some
cases, and how to set up the jumpers
for your particular application.

Construction

Fig.15 is the PCB overlay dia-
gram, which should help you during
construction. The Active Cross-
over is built on a double-sided PCB

78 SILICON CHIP

coded 01109211 that measures 176 x
117.5mm.

The assembly process is pretty
straightforward. First, work out where
it will be mounted and powered. If
you can slip it into its own metal box
with an internal power supply, thatis
ideal. Determine how you will power
it and thus the parts you need. Refer
also to the panel below on power sup-
ply options.

Second, select your crossover fre-
quencies. Check the panel describing

Top tip for soldering the resistors and capacitors

how to do this from last month. That
will affect some of the resistor and
MKT capacitor values needed. If you
are not sure about the crossover fre-
quencies you require, you could fit
PC pins to those component pads and
solder the resistors and capacitors
to these, to make it easier to change
them later.

If you only need a two-way cross-
over, none of the components in the
high-frequency section are required
{outlined with a red dashed line).

If you envisage yourself significantly ‘tweaking' the crossover frequencies,
we suggest that you select a resistor/capacitor (R and C} combination that is
about right for your application and then mount the capacitors on the board.
These are more expensive than resistors and do not need to change.

Then fit PC pins for all the resistor pads marked "R” and solder your resis-
tors onto these, on the top side of the board. This will allow you to easily shunt

them or change them later.

Remember that you can use E24-series or parallel resistor combinations to

get the exact frequency that you want.

Australia’s electronics magazine
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That ‘80s gear and the art of printer repair

Dave Thompson

Regular readers of this column will know that I’m not one for throwing
stuff away. They will also know that I'm a fan of stuff made a couple of
decades ago. So when a client brought in his circa 30-year-old dot matrix
printer, despite not normally repairing these things, I thought let’s give it
a shot. Especially since it was described as ‘only’ having a broken wire.

on’t get me wrong; I'm not one of

those hoarders who has to stand
up to sleep because there is no more
room in the house. However, my work-
shopis, shall we say, quite ‘busy’ with
bits and bobs I've collected over the
years.

For example, a long-time client
recently moved ‘up north’ [to York-
shire? — Editor] and brought me a cou-
ple of presents before he left: a classic
Avo meter and a Megger, both with
original leather storage cases, user
manuals and even leads.

I couldn’t say no to those beauties,
but they take up shelf space thatIdon’t
really have. 3till, I'm not the only one
in this position. I fondly recall visits
to myuncle’s electronics workshop in
Melbourne when I could spend hours
poking around, looking at all the gad-
gets and devices I'd not seen before.
It was my idea of heaven.

Recently, another long-time client
brought in some familiar devices for
me to repair — again. He has several
Swedish-made electronic gadgets,
built in the early 80s, using that now-
clunky analog technology. I have had
these in the workshop several times
over the vears for things like broken
R3-232 socket wires orbuttons thatno
longer work properly.

Fortunately, the ownerhas a couple
of extra similar devices that stopped
working years before I was involved
with them, and he now uses these for
spares, especially as the buttons wear
out frequently.

The gadgets look surprisingly sim-
ilar to my dad’s early HP calculator
back in the 70s (Google tells me it was
the HP-65 model). It boasted a swipe
card with a magnetic strip that could
‘program’ the calculator’s functions,
something I was quite taken with at the
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time. Thered, bubble-lens LED display
also looks similar and was very much
of its time as well.

When opened up, the Swedish gad-
gets contained three PCBs packed with
EPROMS and other commeon chips of
the time, plus room for a rechargeable
3V battery.

I'mstill notsure whatmy client does
with these devices, but as he is retir-
ing soon, he just wants to keep things
going until that happens. I know he
goes to various establishments, plugs
these gadgets into machines (pokies
maybe?) and downloads information
onto them.

He then takes the gadgets home
and connects them via old serial-type
cables to a green-screen computer I
have also been keeping limping along.
He can then print out the data he needs
on a couple of old printers.

What they do isn’treally important
anyway; I just need to be able to keep
them going. As with many handheld
devices, he only uses a few of the key-
padbuttons to perform commeon tasks,
so those wear out pretty quickly.

If the plasticbutton’s top is popped
off, a retained tension spring comes
with it, and the contacts beneath are
revealed. By today’s standards, I
think they are a bit basic, but they
do the job.

Underneath the cap is a
U-shaped copper spring contact
about 15mm square overallbut
made from very thin metal,
which looks quite flimsy.

The top-left corner of this
spring contact is connected
through the plasticbase of
the switch to the button
PCB underneath. When
the button is pushed,
the bottom right corner

Australia’s electronics magazine

of this piece deflects and touches the
other contact, which is also moulded
into the plastic base of the button.

The obvious problem is that this
main metal piece just wears out with
use and eventually work hardens and
breaks off, meaning the button stops
working.

Sometimes, I can just use a fine-
tipped soldering iron to re-join the
primary spring contact to the broken
piece in the base, but this is a tempo-
rary fix only; the usual procedure is to
replace the button itself.

AsImentioned, he has several spare
devices,and I have alreadyused many
of the buttons from these units. While
the buttons are coloured and num-
bered, I justuse the original plastic top
from the broken one and put it onto
the ‘new’ replacement base to restore
functionality.

Unlike a lot of stuff from that era,
I got the distinct impression these
weren’t designed to be worked on by
anyone but the manufacturer. Thereis

THERE IS NO OTHER OPTION,
THOUGH, WE JUST SOLDER ON...

sificonchip.com.au



Items)CoverediThisiMonth

® That'80s gear

® Replacing the plugpacks in a
dual-handset phone system

® A blown and charred mobile
phone charger

® Repairing a 15-year-old Epson
scanner

*Dave Thompson runs PC Anylime
in Christchurch, NZ.

Websile: www.pcanytime.co.nz
Email: dave@pcanytime.co.nz
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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!
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www.theloudspeakerkit.com

Ph: (02) 8120 8010
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HOW TO ORDER
INTERNET 24/ PAYPAL (247

silioonohip. oom. auShop silioon@silioonohip.oom.au

eMAIL 24/

gilioon@sziliconohip.oom.an
You can also pay by cheque/money order [Orders by mail only] or bank transfer Make cheques payatle to Silican Ghip.

PayPal

visA | @

PHONE -{95:00 AET, Mon-Frd
(02)8838 3205, +612 for intemational

MAIL24/7
PO Box 138, GOLLARDY, HEW 2097

11721

YES! You can also order or renew your SiticoN Cuip subscription via any of these methods as welll
The bhest henefit, apart from the magazine? Suhscribers get a 10% discount on all orders for parts.

$10 MICROS

For a complete list, go to siliconchip.com.au/Shop/8
$15 MICROS

241 G32A-1/SN Digital FX Unit (Apr2 1)
ATmega328P RF Signal Generatar [Jun13), Si473x FMAM/SW Digital Radio [Jul21)
ATmega328P-AUR RGE Stackable LED Christmas Star [Nowa2d)
ATtiny85W-10PU  Shirt Pocket Audio Oscillator (Sep20)
ATtiny816 ATtinyG16 Development/Breakout Board [Jan19)
PIG10F202-E/OT  Ultrabrite LED Driver (with free TCE502P0SSVCT IC, Sep13)
PIC12F1572-/8H  LED Christmas Ornaments [Now2 0, specify variant)
Mano TV Pong [Aug21), SMD Test Tweezers [Qct21)
PIC12F617-I/P Car Radio Dimmer [Aug13], MiniHeart Heartbeat Simulator [Jan21)
Refined Full-Wave Universal Mator Speed Controller [Apr2 i)
Model Hailway Level Grossing (two required —$15/pair) (Jul21)
PIC12FB17-If8HN  Model Railway Camiage Lights (Nov21)
PIC12F675-1/P Mator Speed Controller [(Mari3), Heater Controller [Apr18)
Useless Bax 103 [Dec1®)
PIC12F675-/8N  Tiny LED Xmas Tree (Now13)
PIC16F1455-/F  Digital Interface Module (Now13), GPS Finesaver [(Juni3)
Digital Lighting Caontroller LED Slave [Dec20)
PIC16F1455-/8L  OI' Timer Il [Jul20), Battery Multi Lagger [Feb2 1)
PIC16F1458-/F  5-Way LCD Panel Meter (Now13), IR Remate Control Assistant (Jul20)
Ultrasonie Cleaner [Sep20), Electronic Wind Chime [Feb21)
204 DC Maotar Speed Contraller [Jul21)
PICI6F1705-/P  Fexible Digital Lighting Controller Slave [Qct20)
PIC16F88-E/F Automative Sensor Madifier [Deci)
PIC16F88-/P Remate-controlled Preamp with Tone Contral [Mar15)

UHF Repeater (May 19, Six Input Audio Selector [Sep19)
Universal Battery Charge Contraller [Dec13)

KITS, SPECIALISED COMPONENTS ETC siliconchip.com.au/Shop/

USBE CABLE TESTER KIT (CAT 5C5966) {wav 21)
Short form kit with everything except case and Ad cells $110.00
MODEL RAILWAY CARRIAGE LIGHTS KIT (CAT SC6027) {wav 21)

Includes PCE, IC1 (pragrammed), 102,01, L1, SMD capacitars and resistors.

Does not include reed switch, magnet, LEDs or through-hole parts $25.00
SMD TEST TWEEZERS KIT (CAT 5C50834) {ocT21)
PCEs, micro, cther onboard parts and heatshrink [no cell or brass tips) $35.00
NANO TV PONG SHORT FORM KIT (CAT SC5885) {AuG 21)
PCE and all onboard parts only [does nat include cantrallers) $17.50
MODEL RAILWAY LEVEL CROSSING {Uee 21)
- Pair of programmed PIC12F617-1/Ps $15.00
- 1501820P-based audio recording and playback maodule $5.00
AM/FM/SW RADIO AN 21)
- PCE-mount right-angle SMA socket [SC4313) $2.50
- Pulse-type rotary encoder with integral pushbutton [5C5601) $3.00
- 16x2 LCD module (does not use 126 module) (SC41596) $7.50
LED GHRISTMAS ORNAMENTS (CAT 5C5579) {wav 20)
Complete kit including micro but na cain cell [specify PCE shape & colaur) $14.00
RGB STACKABLE LED CHRISTMAS STAR (CAT SC5525) {wav 20)
Complete kit including PCE, micra, diffused RGE LEDs and ather parts $38.50
MICROMITE LCD BACKPACK V3 KIT (CAT SC5082) {AUG 19)

Includes PCE, programmed micros, 3.5in touchsereen LCD, UB3 1id, mounting hardware,

M osfets for FWh backlight control and all ather mandatory on-board parts $75.00

Separate/Optional Componants:
- 3.5-inch TFT LCD touchscreen [Cat 5050627 $35.00
- DHT22 temp/humidity sensor [Cat 5C4150) $7.50
- BMP180 (Cat 5C4343) OR BMP250 [Cat S045595) temp/pressure sensor $5.00
- BME280 temperature/pressurefumidity sensar [Cat SC4608) $10.00
- 033231 real-time clock SOIC-16 1C (Cat SC5103) $4.00
- 23LC1024 1MB RAM [S01C-8) (Cat SC5104) $5.00
- AT255F041 512KE flash (SQIC-8) (Cat SCH105) $1.50
- 10pF 164 X7R through-hale capacitor [Cat SC5108) $2.00

*Priosz valid for month of magazine izzue only. All pricez in Auzhalian dollarz and inolude GST whers applicable.

ATSAMLIDET16A-AUT High-Current Battery Balancer [Mar21)
PIC16F1458-1/50 Four-Channel OC Fan & Pump Controller [Dec18)
PIC1 6F18877-1/P USB Cable Tester (Hov21)

PIC32MMO256GPM028-1/88 Super Digital Sound Effects [Aug13)
PIG3 2N 7OF256D0-50MP/T  44-pin Micramite Mk2 [Aug14), 4DoF Simulation Seat [Sep19)

PIC32NX1 70F 256B-501/8P  Micromite LCD BackPack W1-¥3 (Feb16 /May17 / Aug19)
GP5-Synched Frequency Reference (Mow13), Air Quality Manitor [Feb2)
RCL Baox (Jun20), Digital Lighting Controller Micromite Master [(Now20)
Advanced GPS Computer [Jun21)
Touchscreen Digital Preamp [2.8in/3.5in version] (Sep21)

PIC32N1 70F256B-1/50 Battery Multi Logger [Feb21), Battery Manager BackPack [Aug21)

PIC32MX270F 266B-501/8P ASCII Video Terminal (Jul14), USE M&K Adaptor (Feb13)

PIG3 2N 795F 31 2H-80I/PT  Maximite [Mar1 1], miniMaximite [Nowi1), Colour Maximite
[Sep12), Touchscreen Audio Recorder (Junid)

$20 MICROS

1.5KW Induction Motor Speed Contraller [Aug13)

CLASSIC DAC [Feb13)

Ultra-LO Preamp [Mowd 13, LED Musicolour [Qct12)

Stereo Echo/Reverb (Feb 14), Digital Effects Unit [Oct14)

Wicromite Explare 64 [Aug 16), Micromite Plus [Now1)

Wicromite Explare 100(5epi6)

$30 MICROS

Colour MaxiMite [Sepi12)

D5P Crossover/Equaliser [May19]), Low-Distartion DD5 [Feb20)
OIY Reflow Cven Controller [Apr0)

te PIC33FJBAMCB02-E/SP
te PIC33FJ128GP306-1/PT
dePIC33FJ128GPE02-1/SP
PIG32MX470F512HH/PT
PIG32MX4 70F 512H-120/PT
PIG32MX4 70F 512L-120/PT

PIG3 2MX6 85F 512L-80I,PF
PIG32MZ 204 8EFHO64-1,PT

VARIOUS MODULES & PARTS

- B4w3?2 pixel white 0.4%in OLED [SMD Test Tweezers, Oct21) $10.00
- pair of ADB403ARZ 10 [Touchsecreen Digital Preamp, Sep21) $35.00
- 5i4732 radio IC [5i473x FM/AM/SW Radio, Jul21) $15.00
- EAZ-BMU relay [FIC Programming Helper, Jun21) 3.00
- YK2328U7GELF GPS maodule [Advanced GPS Computer, Jun2 1) $25.00
- MCP4251-502E/F [Advanced GPS Computer, JunZ 1) $3.00
- pair of Signetics NEBBANs [Arcade Pang, Jun21) $12.50
- 2.Ginch touchscreen LCD module (Lab Supply, May2 1) $25.00
- 5pin FyY-1 digital effects IC [Digital FX Unit, Apr21) $40.00
- 15m 02 3W SMD resistor [Battery Multi Logger / Arduina PSU, Feb21) $2.50
- DE3231[M) real-time clock SMO IC [Battery Multi Logger, Feb21) $3.00
- Pair of C5018534 transistors (Electronic Wind Chimes, Feb21) $6.00
- IPFE0F03P4L04 [Dual Battery Lifesaver / Vintage Radio Supply, Dec2D) $5.00
- 162 LCD module (Digital RF Power Meter, Aug2 ) $7.50
- W52812 Bx5 RGE LED matrix module (Q1' Timer 11, Jul20) $15.00
- WMAXD35 function generator IC [H-Field Transanalyser, May20) $25.00
- MC1496F double-balanced mixer IC [H-Field Transanalyser, May20) $2.50
- AD3495 thermocouple interface (D1Y Reflow Owen Caontroller, Apr2d) $12.50
- SiE7H1AR 2.5kV isolated Masfet driver IC [Charge Contraller, DeciS) $5.00

- 1/0 expander modules (Nov13):

PCASGES — $6.00 § POFE574 —$3.00 | MCP23017 — $3.00
- 5MD 1206 LEDs, packets of 10 unless stated otherwise (Xmas Ornaments, Now20):
yellow —$0.70 amber —$0.70 1 blue —$0.70 § cyan —$1.00 4 pink (1 only) —$0.20
- 150182 0-based vaice recorder / playback module [Junk Mail, Aug 19) $4.00
- 23LCW1024- /P SRAM 8 MCPTY3531T (UHF Repeater, May13) $11.50
- MCP1700 339 L0O requlator (suitable for USE M&K Adapatar, Feb13) $1.50
- 1nF 1% MKP [5mm) or ceramic capacitor (LG Meter, Jun18) $2.50
- ESP-01 Wik Module (El Cheapo Modules, Aprig) $5.00

- WiFi Antennas with U FL/IFX connectors (Water Tank Level Meter with WiFi, Febig):
5dBi—$12.50 | 2dBi (omnidirectional) —$10.00

- NRF24L01+PA+NA transceiver, SNA connector & antenna (El Cheapo, Jan 15) $5.00

- ERA-25M+ MMIC & ADCH-804+ choke (BGHz+ Frequency Counter, Oct17)  $15.00

- ¥31053 Geeetech Arduino MP3 shield [Arduino Music Player, Jul17) $20.00
- WMAXY 219 red LED controller boards [El Cheapo Madules, Jun17):

5x8 SMO/DIP matrix display —$5.00 § 5-digit 7-segment display —$7.50
- microsD card adaptor (Bl Cheapo Madules, Janiy $2.50
- 053231 real-time clock module with mounting hardware $7.50

# P&P priosz are within Auchalia. Dverceas? Plaos an order on our webzite fora quote.
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PRINTED CIRCUIT BOARD TO SUIT PROJECT DATE PCB CODE  Prios PFIINTEIJ CIRCUIT BOARD TO SUIT PROJECT DATE PCB CODE  Prios
LED CHRISTMAS TREE NOV1S 16107181 $5.00 DIy REFLOWY OVEN CONTROLLER (SET OF 3PCBS)  APR20 011061334/ $12.5[]
DIGITAL INTERFACE MODULE NOViS 16107182  $2.50 7-BAND MONO EQUALISER APR20 01104201 §7.50
TINNITUS/ANS OMNIA KILLER [JAYCAR VERSION) NOV1IS  O1110181  $5.00 L STEREOD EQUALISER APH20 01104202 §V.50
L ALTRONICS VERSION NOViIS 01110182  $5.00 REFERENCE SIGNAL DISTRIBUTOR APH20  CSE200103  §7.50
HIGH-5ENSITVITY MAGNETOMETER DEC1G 04101011 §12.50 H-FIELD TRANSANALYSER MAY20 06102201 $10.00
USELESS BOX DEC18  DB111181  $7.50 CAR ALTIMETER MAY20 05105201  $5.00
FOUR-CHANMNEL DC FAN & PUMP CONTROLLER DEC15 05108181  $5.00 RCL BOX RESISTOR BOARD JUNZD 04104201 §V.5D
ATtiny816 DEVELOPMENT/BREAKOUT FCB JANTS 24110181 $5.00 L CAPACITOR /INDUCTOR BOARD JUn2D 04104202 §V.5D
ISOLATED SERIAL LINK JANTS 24107181 §5.00 ROADIES' TEST GENERATOR 5MD VERSION JUNZo 01005201 §2.50
DAB+FM/AM RADIO JANTS 06112181 $15.00 L THROUGH-HOLE VERSION JUNZD 01005202 §5.00
L CASE PIECES [CLEAR) JANTS 504849 $.00 COLOUR MAXIMITE 2 PCB [BLUE) JuLzo 07107201 §10.00
REMOTE CONTROL DIMMER MAIN FCB FEB13 10111151  $10.00 L FROMT 8 REAR PANELS [BLACK) JUL20  SCE500 $10.00
L MOUNTING PLATE FEB13 10111192  §$10.00 OL' TIMER |1 PCB [RED, BLUE OR BLACK) JuL2o 19104201 §5.00
L EXTENSION PCE FEB13 10111133  $10.00 L ACRYLIC CASE PIECES /SFPACER [BLACK) JUL20  5C5443 §7.50
MOTION SENSING SWITCH [SMD) FCB FEB13 05102191  $2.50 IF REMOTE CONTROL ASSISTANT PCE (JAYCAR)  JUL20 15005201  $5.00
USE MOUSE AND KEYBOARD ADAFTOR FCE FEB13 24311181  $5.00 L ALITRONICS VERSION JuUL20 15005202  $5.00
LOW-NQISE STEREQ PREAMP MAIN PCE WMARIS 01111119 §25.00 U5E SUPERCODEC AUG20 01108201 §12.50
L |NPUT SELECTOR PCE WMARIS 01111112 $15.00 L BALANCED ATTENUATOR NOV20D 01106202 §7.50
L PUSHBUTTON FCE WMAR1S  D1111113  $5.00 SWITCHMODE 7EXX REPLACEMENT AUG20 18105201 §2.50
DIODE CURVE PLOTTER WMAR1S 04112181 §7.50 WIDEBAND DIGITAL RF POWER METER AUGZ0D 04106201 $5.00
L UB3LID [MATTE BLACK) MAR1S 504927 $5.00 ULTRASONIC CLEANER MAIN FCE SEP20 04105201  §7.50
FLIP-DOT (SET QF ALL FOUR FCBs) APR19  5C4850 $17.50 L FRONT PANEL SEP20  D4105202  §5.00
L COILPCE APR1G 19111181 §5.00 NIGHT KEEPER LIGHTHOUSE SEP20  DB110201  §5.00
L PIXEL FCE [16 PIXELS) APR1G 19111182 §5.00 SHIRT POCKET AUDIQ OSCILLATOR SEP20  D1110201  §2.50
L FRAME PCE (5 FRAMES) APR1G 19111183 §5.00 L 3-PIN ATtiny FROGRAMMING ADAFTOR SEP20 D1110202  §1.50
L DRIVERFCE APR1G 19111184  §5.00 D1 MINI LCD WIFI BACKFACK 0CT20 24106121 §5.00
ICESTICK VGA ADAFTOR APR1G 02103191 §2.50 FLEXIBLE DIGITAL LIGHTING CONTHOLLER SLAVE  OCT20 16110202 §20.00
UHF DATA REPEATER MAY13 15004151  $10.00 L FRONT FANEL [BLACK) 0CT20 16110203 §20.00
AMPLIFIER BRIDGE ADAFTOR MAY13 01105191 $5.00 LED XMAS ORNAMENTS NOV2O  16111191-0 §3.00
3.5-INCH LCD ADAFTOR FOR ARDUIND MAY1S 24111181  $5.00 30 LED STACKABLE STAR NOV2D 16108201 1250
D5P CROSS0VER [ALL PCBs — TWO DACs) MAY19 506023 $40.00 L RGEVERSION (BLACK) NOV2OD 16108202 1250
L ADC PCB MAY13  D1106191  §7.50 DIGITAL LIGHTING MICROMITE MASTER NOV2D 16110201 §5.00
L DAC PCE MAY13 01106192 §7.50 L CP2102 ADAFTOR NOV2D 16110204 §2.50
L CPUPCE MAY13  D1106193  $5.00 BATTERY VINTAGE RADIO POWER SUPPLY DEC20 11111201 §7.50
L PSUFPCE MAY13 01106194  §7.50 DUAL BATTERY LIFESAVER DEC20 11111202 §2.50
L CONTROL PCB MAY13  D1106195  $5.00 DIGITAL LIGHTING CONTROLLER LED SLAVE DEC20 16110205  §5.00
L LCD ADAFTOR MAY13 01106196  $2.50 BK1138 AM/FM/SW RADIO JAN21  CSE2009024 $10.00
STEERING YWHEEL CONTROL IR ADAFTOR JUNTS 05105181 $5.00 M INIHEART HEARTEEAT SIMULATOR JAN2T 01109201 $5.00
GP5 5PEEDO/CLACKA/OLUME CONTROL JUNTS 01104181 §7.50 I'M BUSY GO AMAY [DOOR WARNING) JAN2T 16112201 §2.50
L CASE PIECES [MATTE BLACK) JUNTS 504887 $10.00 BATTERY MULT I LOGGER FEB21 11106201  $5.00
RF SIGNAL GENERATOR JUNTS 04108191 $15.00 ELECTRONIC WIND CHIMES FEB21 23011201 §10.00
RASPEERRY FI SPEECH SYNTHESIS/AUDIO JUL1S 01108181 $5.00 ARDUIND 0-14v POWER SUPFLY SHIELD FEB21 18106201  $5.00
BATTERY ISOLATOR CONTROL FCE JULiS 05106191 §7.50 HIGH-CURRENT BATTERY BALANCER (4-LAYERS]  MARZ1 14102211 1250
L MOSFET PCE [20z) JUL1S 05108192 $10.00 WM ISOLATED SERIAL LINK MARZ1 24102211 §2.50
MICROMITE LOD BACKFPACK V3 AUG1S 07106191 §7.50 REFINED FULL-WAVE MOTOR SPEED CONTROLLER  APRZ21 10102211 §7.50
CAR RADIO DIMMER ADAFTOR AUG13 05107191  $5.00 DIGITAL FX UNIT PCB (POTENTIOMETER-BASED)  APR21  D1102211  §7.50
PSEUDO-RANDOM NUMBER GENERATOR AUG1S 16106191  §5.00 L SWITCH-BASED APH21 01102212 §7.50
40aF SIMULATION SEAT CONTROLLER PCB SEP13 11109131  §7.50 ARDUING MIDI SHIELD APH21 23101211 §5.00
L HIGH-CURRENT H-BRIDGE MOTOR DRIVER SEP13 11109192 §2.50 L X5 TACTILE PUSHBUTTON SWITCH MATRIX APR21 23101212 §10.00
MICROM ITE EXPLORE-28 [4-LAYERS) SEP13  D7108191  $5.00 HYERID LAB FOWER SUFFLY CONTROL FCB MAY21 16104211 $10.00
SIX INFUT AUDIO SELECTOR MAIN PCB SEP13  D1110191  §7.50 L. REGULATOR FCE MAY21 18104212 §7.50
L PUSHBUTTON FCE SEP13  D1110192  $5.00 VARIAC MAINS VOLTAGE REGULATION MAY21 10103211 §7.50
ULTRABRITE LED DRIVER SEP13 16109191 $2.50 ADVANCED GPS COMPUTER JUn21 o 05102211 §V.ED
HIGH RESOLUTION AUDIO MILLIVOLTMETER 0CTi5 04108151  $10.00 PIC PROGRAMM ING HELPER &-FIN FCE Juwgl o 24108211 $5.00
PRECISION AUDIO SIGNAL AMFLIFIER OCT19  D4107191  $5.00 L §14/20-FIN FCB Junzl o 24108212 §V.5D
SUPER-3 FM RADIO PCB SET NOV1S  D6109181-5 $25.00 ARCADE MINIFONG JUwg1 08105211 §35.00
L CASE PIECES & DIAL NOV13  5CH166 $25.00 5473 FMARM SV DIGITAL RADIO JuLzi CSE210301C §7.50
TINY LED XMAS TREE [GREEN/REDAMHITE) NOV1S 16111191 §2.50 204 DC MOTOR SPEED CONTROLLER JuLzi  110og211  §V.5D
HIGH POWER LINEAR BENCH SUPPLY NOV1S 18111181 $10.00 MODEL RAILWAY LEVEL CROSSING JuLzi 09108211 $5.00
L HEATSINK SPACER [BLACK) NOW1S  5CH166 $5.00 COLOUR MAXIMITE 2 GENZ (4 LAYERS) AUG21 07108211 §15.00
DIGITAL FANEL METER / USE DISPLAY NOV1S 18111182 §250 BATTERY MANAGER SWITCHMODULE AUG21 11104211 §5.00
L ACRYLIC BEZEL [BLACK) NOW1S  5CE167 $250 L [0 EXPANDER AUG21 11104212 §2.50
UNIVERSAL BATTERY CHARGE CONTROLLER DEC1S 14107151 §$10.00 NANG TV PONG AUG21 08105212 §2.50
BOOKSHELF SPEAKER PASSIVE CROSSOVER JAN2D 01101201 $10.00 LINEAR MIDIKEYBOARD [ KEYS) AUG21 23101213 §5.00
L 5UBWOOFER ACTIVE CROS50VER JAN20 01101202 §7.50 TOUCHSCREEN DIGITAL FREAMP SEP21 01103191 1250
ARDUIND DCC BASE STATION JAN20 09207181  $5.00 L RIBBON CABLE / IR ADAFTOR SEP21  D1103192  §2.50
NUTUBE VALVE FREAMPLIFIER JAN20 01142191 §10.00 2-f3-WAY ACTIVE CROS50VER 0CT21 01108211 §15.00
TUNEAELE HF PREAMPLIFIER JAN2D 06110191 $2.50 TELE-COM INTERCOM 0CT21 12110121 $30.00
4G REMOTE MONITORING STATION FEBZD 27111181 $5.00 SMD TEST TWEEZERS [3 FCE SET) acT21 0410621172 $10.00
LOW-DISTORTION DDS (SET OF 5 BOARDS) FEB20  D110D6192-6 $20.00

NUTUBE GUITAR DISTORTION /OVERDRIVE PEDAL  MAR20 01102201 §7.50 USB CABLE TESTER MAIN PCB NOV21 04108211  $7.50
THERMAL REGULATOR INTERFACE SHIELD MAR20 21109181  $5.00 L. FRONT PANEL {(GREEN) NOV21 04108212  $5.00
L PELTIER DRIVER SHIELD WMAR20 21109182  $5.00 MODEL RAILWAY CARRIAGE LIGHTS NOV21 09108211  $2.50

We also sell an A2 Reactance Wallchart, RTV&H DVD, Vintage Radio DVD plus various hooks at siliconchip.com. au/Shop/3
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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
supplieg, LED ribbon, kits, components,
hardware — www.ledsales.com.au

STMCON,
CHIE

ASSORTED BOOKS FOR $5 EACH
Selling assorted books on electronics
and other related subjects — condition
varies. Some of the books may have
already been sold, but most are still
available. 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.

sificonchip.com.au Australia’s electronics magazine NOVEMBER 20021 95



Advertising Index

Altronics
Ampec Technologies
ADI Maxim Integrated
Dave Thompson
Dick Smith Contest
Digi-Key Electronics
Emona Instruments
Hare & Forbes

IFC,45-52
Keith Rippon Kit Assembly
LD Electronics

LEDsales

SiLicoN CHIP Shop

SiLicoN CHIP Subscriptions 68
Solder Master. ... 15
Switchmode Power Supplies ... 12
The Loudspeaker Kit.com

Tronixlabs

Vintage Radio Repairs

Wagner Electronics

Nextlissuelrelease!

The December 2021 issue is due
on sale in newsagents by Thursday,
November 25th. Expect postal
delivery of subscription copies in
Australia between November 23rd
and December 13th.

Preview only.
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“Rigol Offer Australia’s Best

Value Test Instruments”

RIGOL DS-1000E Series

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

FROM s429 ex GST

RIGOL DG-800 Series

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

FROM 5479 ex GST

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



Cut Through the Noise

Quick and Reliable Sensor Interfaces in Harsh Environments

The ATtiny1627 Family of microcontrollers (MCUs) comes with a 12-bit true differential ADC with
Programmable Gain Amplifier (PGA) enabling measurement of small amplitude signals, reclaiming signals
from noisy environments, and fast conversion of signals for real-time applications. The ATtiny1627 Family is
drop-in compatible with the tinyAVR® 1 and 0 MCU families and migration between them is a breeze.

The ATtiny1627 Family is a perfect fit for sensor nodes, as well as small and efficient control applications.
With up to two USARTS, you can easily set-up to communication with different interfaces. Sensor node
applications can include Passive Infrared (PIR) motion detectors, measuring thermocouples, measuring low
resistance current, measuring of shunt and magnetic encoder. The second USART included in the
ATtiny1627 Family enables it to communicate with several interfaces within the application.

Key Features

Fast and accurate signal measurement with 12-bit
differential Analog-to-Digital Converter (ADC)

Measure small amplitude signals using the PGA

Improve noise suppression with built-in hardware accumulation and
oversampling of up to 1024 samples

Contact Information
Microchip Technology Australia

Email: aust_nz.ingquiry@microchip.com
Phone: +61 (2) 9868-6733

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.

s / The Micrechip name and logo, the Microchip logo and
‘ I C n oc H I p tinyAVR are registered trademarks of Microchip Technology



