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Build your own
Ultrasonic Radar

Build your awn ald-schoal radar and watch objects slide
across your complter screen like the ald wartime mavies!

The ultrasanic sensar measUres distance in a rotating
fashion acrass your workloench, while Arduina and the
sasy-to-Use “Pracessing” software provide the display an
yaur PC.

MNote: Accuracy of detecting helicopters not guaranteed.

SKILL LEVEL: Beginner
TOOLS: Drill, Soldering Iron

CLUB OFFER
BUNDLE DEAL

SB‘lS?SNS

SAVE 35%

KIT VALUED AT $78.10

For step-by-step
instructions scan
the QR code.

www. jaycar.com.au/ultrasonic-radar
See other projects at
www.jaycar.com.au/arduine
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FROM ; ] ;RC:.'M
$395 ]ﬂ - $495
* i
i Prototyping Boards Jumper Lead Mixed Pack Solderless Breadboard

Grey Vented ABS Enclosures Transfer your breadboard design without  Amixed pack of jurnper leads for with Power Supply

Pratect yaur project from unwanted having to rewark it. your Arduing®, breadboarding and Pawer fram LISE or 12V plugpack. Indudas 64

fingars or abjects. Satin texturad finish, Small 25 Rows/400 Holes HF?570 $4.95 prototyping projects. mixed jumper wires of different length and

snap-fit assernbly. 3 sizes. HB&114-HB&118  Large 59 Rows/862 Holes HPP572 $9.95 WCa027 colour, PB2219

glft card Ifwe produce or publish your electronics, Arduino or Silicon Chip projects:
: : 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

or free delivery on orders over 599"

On Sale 24 August to . .
5 Septemben, 2021 think. possible. aelatons s st st for

23 September, 2021

W ® * o

* Awesome .'.;. .
projects by ./ A www.jaycar.com.au
Shop online and enjoy 1 hour clide & collect
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14 Advanced Imaging — Part 2
Imaging technologies arert't just used for medical purposes; they can also
be used in airports for X-ray inspections, reconstructing ancient or damaged
objects via a CT scan and more — by Dr David Maddison

27 The Cromemco Dazzler
The Dazzler board by Cromemce could be considered one of the first
‘reasonable’ computer graphics devices capable of producing a colour image. It
generates an NTSC signal which can be fed to a TV — by Dr Hugo Holden

48 Review: IOT Cricket WiFi Module

The IOT Crcket is a small, low-power WiFi modufe by Things On Edge. It
incorporates an ESP8266 and could potentially be powered for years(!) from a
pair of AA cells — by Tim Blythman

86 Review: the tinySA Spectrum Analyser
For just $80, this spectrum anafyser works over 0. 1MHz-350MHz and 240-
980MHz ranges with selectable resolution bandwidth. It has a colour display and
separate signal generator mode — by Allan Linton-Smith
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38 Touchscreen Digital Preamp with Tone Control — Part 1
This preamp has four external stereo inputs plus two stereo oultputs. If uses a
cofour touchscreen and has IR remote controf functionality. Bass, mid and trebfe
presets are provided, plus volume conirof — by Nicholas Vinen & Tim Blythman

81 Second Generation Colour Maximite 2 — Part 2
Finishing off our shiny new 2nd Gen Colour Maximite 2, we cover construction
detalls and running your first program — by Geoff Graham & Peter Mather

66 Tapped Horn Subwoofer
Using just a single 8-inch dnver, this subwoofer's response extends below 30Hz
and can deliver over 100dB SPL (sound pressure level) — by Phif Prosser

82 Micromite to a Smartphone via Bluetooth
Even a Micromite can be used as the heart of an Intemet of Things (foT) profect!
Building this simple project on a breadboard provides you with an easy way fo
controf a Micromite using your Android smariphone — by Tom Hartley
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75 Serviceman’s Log
‘Playing’ with fire — by Dave Thompson

90 Circuit Notebook
(1) Multiple RAM barks for the IR Remote Control Assistant
(2) Solar garden light using a supercap (8) 1-2-5 switching arrangments
(4) Simple tripwire alarm (5) Letterbox counter

96 Vintage Radio
Sanyo 8-P2 TV (1862) — by Dr Hugo Holden
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The Cromemco Dazzler was the
first colour graphlcs card for

the S-100 bus computer. It was
released In 1976, and came as two
separate S-100 boards which had a
total of 72 1Cs — Page 27 |

Our new Digltal e
Preamp uses =
a classlcal :
Baxandall style
volume and tone
control clreultry

to achleve the low nolse and
distortion expected of an analog
deslign. It can be controlled vla a
colour touchscreen or an Infrared
remote — Page 38

The IOT Cricket
Is a tiny, ultra
low-power
ESP8266-based
WIFI module -

This Tapped Horn Subwoofer Is
bullt Into a modestly-slzed cablnet
which measures 50 x 90cm with

a width of 28.2em. You don’t need
much more than a hand-held
clreular saw, drlll and clamps to
assembile It — Page 66
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Editorial Viewpoint

Upcoming price changes

As discussed previously in the magazine, the SILICON
CHIP cover and subscription prices have not changed
sincemid-2013.Thavebeen holding offincreasing what
we charge as long as possible, despite most issues of
SILICON CHIP now having 112 pages rather than 96 or
104 (and considerably more content as a consequence).

To keep up with inflation, the magazine coverprice
will change to $11.50, starting with the next issue
(October). The New Zealand cover price will not
change. Domestic and online subscription rates will increase by roughly the
same amount (15%) — see below. You can extend your subscription now for
up to two years to lock in the current rate.

Unfortunately, we must increase international subscription costs by an
even higher percentage because the cost of mailing magazines overseas has
increased so much. The company we were using before went out ofbusiness
due to the impacts of COVID-19, This has resulted in ourinternational mailing
costs roughly doubling.

Affected customers could consider switching to an online subscription
if they cannot afford the new rates, at least until international mailing goes
back to normal.

~Geoff Graham These changes should mean that we can afford to stay in business for a
Associate Proflessgr tG[raham Parslow while yet, and continue to produce a world-class magazine with a considerable
an Baty amount of exclusive content.
Gartoonist Our new pricing in Australian dollars as of October 31st 2021 will be:
Brendan Akhurst
Founding Editor (retired) Subscription Type 6 Months 12 Months 24 Months
Leo Simpson, B.Bus., FAICD Online Subscrintion
Staft (retired) (Worldwide) : $50 395 $185
Ross Tester
Ann Morris Australia
Greg Swain, B. 3c. (Hons.) Printed Magazine Only 565 $120 $230
SiLicon CHIP is published 12 times Print + Online (Combined) §75 $140 $265
a year by Silicon Chip Publications New Zealand
Pty Ltd. ACN 626 922 870. ABN 20 S 2
380 526 923. All material is copy- Printed Magazine Only $80 $145 $275
right ©. No part of this publication N - -
may be reproduced without the written Print + Online (Combined) $90 $165 $310
consent of the publisher. Rest of Weorld
Subscription rates {Australia only): Printed Magazine Only $100 $195 $380
12 issues (1 year): $105, post paid 2 = =
24 issues (2years):  $202 post paid Print + Online (Combined) $110 $215 $415

For overseas rates, see our website or

email silicon@siliconchip.com. au
Recommended & maximum price oy,

Editorial office:

Unit 1 (up ramp), 234 Harbord Rd,
Brookvale, NSW 2100.

Postal address: PO Box 139,
Collaroy Beach, NSW 2097,

Phone (02) 9939 3295.
ISSN 1030-2662
Printing and Distribution:

Spotpress
24-26 Lilian Fowler P, Marrickyille 2204

SILICON CHIP

A note about cheques

Due to COVID-19 related restrictions, it is becoming difficult to deposit
cheques and money orders. We will continue to accept them, but there could
be delays in processing orders paid by these methods, We recommend making
payments via EFT, credit card or PayPal as those payments can be processed
without leaving our premises, and such orders are typically processed within
one business day.

ElectroneX 2021 delayed

The ElectroneX 2021 trade show and associated SMCBA conference has
been pushed back to the 10th & 11th of November — see the ad on p7 for
more details.

by Nicholas Vinen

Australia’s electronics magazine

sificonchip.com.au
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AUSTRALIA NEW ZEALAND
DIGIKEY.COM.AU DIGIKEY.CO.NZ |
1800 285 719 800 449 837 L —

100,000+ new products added in past 90 days

*Australia: A shipping charge of $24.00 AUD will be billed on all orders of less than $60.00 AUD. A shipping charge of $20.00 USD will be billed on all orders of less than $50.00 USD. All
orders are shipped via UPS, Federal Express, or DHL for delivery within 3-4 days (dependent on final destination). No handling fees. All prices are in Australian dollar or United States
dollar. New Zealand: A shipping charge of $26.00 (NZD) will be billed on all orders of less than $66.00 (NZD). A shipping charge of $20.00 USD will be billed on all orders of less than
$50.00 USD. All orders are shipped via UPS for delivery within 3-4 days (dependent on final destination). All prices are in New Zealand dollar or United States dollar. Digi-Key is an authorized
distributor for all supplier partners. New product added daily. Digi-Key and Digi-Key Electronics are registered trademarks of Digi-Key Electronics in the U.S. and other countries.

© 2021 Digi-Key Electronics, 701 Brooks Ave. South, Thief River Falls, MN 56701, USA
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This is a preview of the September 2021 issue
of SILICON CHIP.

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

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



Wagner

Electronics Super Store

wagneronline.com.au

AUSTRALIA WIDE DELIVERY - 24x7 ONLINE ORDERING

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

DATA / NETWORKING SOLUTIONS
| ~€/

Preview only.
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Design, Develop, Manufacture with the latest Solutions!
Powering New Technologies in Electronics and Hi-Tech Manufacturing

Make new connections at Australia’s largest Electronics Expo.
See, test and compare the latest technology, products
and solutions to future proof your business

SMCBA CO
The Electroni turing

Conference ¢ information
for design anc
Industry expe innovations
and solutions at

Details at www.smcb

In Association with Supporting Publication Organised by
™
%

SILICON




Preview only.

PHIPPS

E LECTRON

10% OFF YOUR NEXT SEPTEMBER ORDER WITH DISCOUNT CODE

THE TOOLS TO BUILD THE FUTURE
WWW.PHIPPSELECTRONICS.COM

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




“Setting the standard for Quality & Value”

THE INDYSTRY'S CHOICE!

CNC
Machinery

Metal
Working

Telescopic Inspection
Mirror with 3 x LED Lights

= Wlirror dimensions
&7 xdamrm (LxH)
* B bright LELY hahts
- rotates 1807
« Whrror head rotates & swivels 3607
+ Stainless stesl telescopice shaft
+ 200-820mm coverall length

Order Coda: MOJDE

Pin Punch Set - 6 Piece
w2304 05 6 7, 2mm
+ 150mm length

T

Order Coda: FEES

PROMAX 350 - Auto Darken

Woelding Helmet

+ Application: Mig, hg, Are & Gnndng
+ 5 13 adustable shade

+ 4 arc actvation sensors

+ Ultra dear vision with
enhanced colour recoantion

+ Switching speed 0.00003 sec
Crder Code: WO

£ woidciss

WL-14V

Mini Wood Lathe

+ 355 1 AT0mm turning capacity
+ blectronic varable speed

= Lhigital readout speed display

+ 12 postion spindle ndexing

* 0.7Ghp, 2400 maotor l:s

Crar Coda: W2EL

- CAMERON
Staff Mamber

SC0921

Sheet Metal
Fabrication

Wood
Working

LED $lim Rechargeahle
Handheld Work Light

* Wlas cutput: 360 lumens

+ 37V 1800mah Li-ion battery

+ Hechargeablewia LIS

+ 3 hours operating time

+ Modes: 100% - 500 - strobe - Ut
+ Limmable hght

Drdar Coda: THE0

19. 2

DCE-6 - Digital Galiper
* 150mm / &"

+ Metne, inch & traction

+ Includes battery

LI
Ordar Coda: W7 EE

VIPER™ ARG 140 - DG TIG &

MMA& (ARG} Inverter Welder
+ 20-140 Amps
+ |hermal overload protection
+ Includes 2.5m arc leads
+ 15% @ 14048 duty cyole
+ 2400 10 amp
e Taar=]
Crodar Code: W iEs

L-694 - Belt & Disc

Linisher Sander
+ 150 1220mm sanding belt
* 230mm disc z
with guarding
+ lilting takle and
mitre guice
+ lhp 2408 maotor

Drder Coda: L1U¢

Workshop
& Automotive

Lifting
Handling

Imperial Hex Keys with
Ball End - Long Series

+ Impenal et -9 Hiece
* 1116 -~ 38"

m

Crdar Coda: HED

MCW-47G - 2 in 1 Mechanics
Creeper & Seat Combination
+ 1200 %450 % 130mm

+ Fabricated stesl frame

+ LUICK & easy cOnVErsion

+ 150kg weight cap.

+ Goswvel wheels

Crder Coda: ANDE

MPV-12 - Gast Iron Multi @
Purpose Bench Vice

+ 128mm jaw width

+ 180mm mad opening

+ Swivel head & base

+ Includes anvil
& pipe 2w

rdar Coda: WS

BS-48 - Belt Linisher Sander
* 100 1220mm belt
+ Quick change
belt system
* M00mm dust chute
+ Zhp, 2400 motor
2800rEm

Crdar Coda: L1185

TCR-19DH - Trade Series Tool Box Packaye Deal

* Ball bearing shdes
= Protective drawer liners

= 12 drawer tool chest
* 670 x 445 x 495mm

* 7 drawer roller cabinet

* 685« 470 % 1000mm
Croar Coda: KO0&4

‘88

SAVE $44 ot RRF

BECOME A,
' ' IRL'HMERYH“
; P

e

G0
FR

Estabﬁshed 193,

Machine Tool
Accessories

Measuring
Equipment

am

&

Metric Hex Keys with
Ball End - Long Series
* Metnc Set - 9 Hece

+ 1.5~ 10mm

Crder Coda: HED-

TRK130 - Metric Thread
Repair Kit - 130 Piece
* 130 plece set
+ Stainless stesl threaded inserts
+ IS5, Mg, W2, TG T2
+ |nclude 1 xtap,

1 dnll & insert

handle per size

am

Croar Coda: T100

WBS-3D - Steel Work Bench
* 2000 x 640 x B 0mm

+ S00kg load capacity

* Beanng shde drawers

+ B lockable drawers

rder Coda: AsE

BS-5$ - Swivel Head
Metal Cutting Band Saw

* 200 128mm capacty
* Swvel Head 45°

+ 3 blade speads

= 1/2hp, 2400 motor

Order Code: BOOE

HF-35 - Portahble

Magnetic Drill

+ 12-38mm dnll capacty

* 330rpm tull load speed

+ Powertul magnetic base

+ 1100V, 2400 maotor

* Inzludes twist dnll chuck
& coolant kit

Crder Coda: DUE]

$

Onfine Freight
Rate Check!

*Remole ar eas may require
depotcollecion n your ioun

VIEW AND PURCHASE
THESE [TEMS OMLINE AT
www.machineryhouse.com.au/SC0921

Pri

NSW (02) 9890 9111 QLD (07) 3715 2200

1/2 Windsor Rd, Nerthmead 625 Boundary Rd, Coopers Flains
YIC (03) 9212 4422
4 Abbotts Rd, Dandenong

ONLINEOR INSTORE!

11 Valertine Street Kewddle
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Helping to put you in Control
46 LTE universal 10 module

TCG140-4 iz a 4G LTE universal [Q module for remote
rmonitoring and control over cellular networks, It has analog
inputs and digital I/0. It utilizses 1-Wire
interface for up to eight 1-Wire sensors, It
can notify staff of alarm situations by SMS or
email messaging.

SKU: TCC-D40
Price: $549.95 ea

Remote relay control across a LAN

Each TCW 1Z2B -RR. is an Ethermet based /O
rmodule that has two digital inputs and two
relay outputs, Two units can be paired in order
to seamlessly send digital 10 data to the other
paired device,

SKU: TCC-003
Price: $164.95 ea

Load Cell Input 4 Digit Large 100mm

The B series Load Cell from Fema can measure load cell signals
and is a versatile and configurable instrument. It can provide an
exdtation voltage of Svdc or 10Wdc to power

up to 8 standard 350 Ohm load cells, &larm

relay and 230WAC Powered.

SKU: FMI-140
Price: $1429.95 ea

PID Temperature Controller 230V AC
—*‘ M1030-FR, Compact sized FID Temperature
Controller with auto tuning PID 230 WAC
powered, Input accepts thermocouples J, K, T, E
' and Pt100 sensors, Pulse and Relay outputs,

SKU: NOC-320
Price: $89.10 ea

Thermostat Controller with NTC Sensor
Panel mount thermostat with included
NTC sensor on 2 m lead, Configurable
for a huge range of heating and cooling
applications. 100 to 240 YA powered.

SKU: CET-001
Price: $107.80 ea

Split core hall effect current transducer
Split core hall effect current transducer presents
a 0 to 5 DC signal representing the DC current
flowing through a primary conductor, O to 50 4
primary DC current range.

SKU: WES-070
Price: $119.90 ea

Isolated Analog Signal Converter

Isolated signal converter with 2KW 3 way isolation
Input/Output/Power, O to 75W0DC Input and 0-10WDC
output, 22 to 60 VAC/DC powered.,

SKU: DBB-053
Price: $197.95 ea

Preview only.

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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Choose from our extensive selection
mousetr.in/dev-tools

MOUSER

ELECTRONICS

= (80-4265-0000 mindia@mouser.com




Preview only.

This .4§Hz spectrum analyser;is yours from just $1567.50
! 4

Y

fas S iR

Silvertone Electronics sells a range of =
Y Signal Hound spectrum analysers from
| 4.4GHz up to 24GHz. There's even a
43GHz analyser coming soon!

This product and even more can be

purchased from Silvertone’s Online Store
https://silvertoneelectronics.com/shop/

. j J z PEINE S
_‘ﬁ M ™" e e software incfuded
L & Enrrerieestene fpaslolisns o = for FREE with every
1/21 Nagle Street e Signal Hound analyser
Wagga Wagga NSW 2650 R
Phone: (02) 6931 8252 '
https://silvertoneelectronics.com/

contact@silvertone.com.au

Silvertone is a reseller of these brands 7
DGSIGn ‘ @ghal HDl_Jr-'d | k OSCIUM ‘ ﬂuaﬂ@‘ AEFDbitS‘\'l'rtl'||~s|.-‘-||r|<llu|:_\ TERA ¥ B“SOOPE
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AN AVNET COMPANY

-

Ready for Tomorrow Bz

Meet our new
international 22
distribution 30% more products
centre -~

At 360,000sq.1t., the new distribution centre
in Leeds, United Kingdom is the biggest Over 30
warehouse in the elementi4 global supply chain supplier lines added

37
D

Contact us now

Phone: 1300 361005
Sales: au-sales@element1d.com ?
Quotes: au-quotes@elementi4.com au.element14.com/ready4tomorrow
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Now that we've covered many’| medlcal |mag|ng techmqugs Ilke X-ray,

CT, PET, MRI and uItrasound‘lts time to cov
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~————, .

erfother uses{for these (and ;-

S|m|Iar) technologies. There are'surprisingly/many appllcatlons outside

the realm of healthcare.

‘,' ®

Image sotrce © Raimond Spekking / €C BY-SA 4.0 (via W:'k dﬁia (COTIONS AR D5/ s ' K1/ 3X0f)

ou will he aware that X-rays are

used for security purposes, such
as at airports to check baggage and
passengers for contraband and weap-
ons. But these days, itisn’t just X-rays
being used, and many of these imag-
ing techniques are being used for other
purposes, like archaeology, as we shall
now describe.

X-ray inspection

When Réntgen discovered X-raysin
1895, he mentioned one possible use
as detecting flaws in materials such
as steam pressure vessels. They are
still used for that purpose to this day
—see Fig.49.

One important electronics-related
use of X-raysis theinspection of PCBs
and solder joints, especially when
solder joints are hidden, such as with
BGA and LGA packages. X-ray inspec-
tion is a critical part of quality control
for advanced electronics which make
extensive use of BGA/LGA package
devices — see Fig.50,

Fig.49: X-ray inspection of a weld
showing defects.

Source: NTB (hitps:/fnthxray.com}.

14 SILICON CHIP

Defects that can be detected by X-ray
include breaks in tracks, voids in solder
joints and missing or incorrectl y-sized
solder balls.

Airport baggage and cargo

Airport passenger luggage (and
indeed all aircraft cargo) is always
X-rayed to detect explosives or weap-
ons (see Fig.51). X-ray machines have
traditionally been of the planar type,
with a single X-ray beam passing
through the luggage.

To give you some idea of the
advances in security X-ray technol-
ogy, the machine shown in Fig.51
offers optional proprietary iCMORE
software algorithms to detect lithium
batteries, as well as other hazardous
or dangerous cargo such as flamma-
ble liquids or solids, and liquefied or
compressed gases.

We have probably all noticed the
images on the security screener mon-
itors as we have gone through X-ray
security checkpoints at airports. But

o ©

- ~
Australia’s electronics magazine
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what do the colours mean? X-rays do
not yield colour information, but they
do provide information about the aver-
age atomic weight and thickness of the
materials they pass through.

Most X-rays will pass through mate-
rials with a low average atomic weight,
such as plastics which include some
combination of two or more atoms of
carbon, hydrogen, nitrogen and oxy-
gen. Materials that have much higher
atomic weightmetals such as steel and
aluminium will comparativel y absorb
many X-rays.

Similarly, the thicker or more dense
something is, the more X-rays are
absorbed and the lower the X-ray count
through the material.

With security X-ray machines, the
X-ray image is artificially coloured
according to a material’s overall
atomic weight average (and density),
which initially appears as grey lev-
els. The software colourises the grey-
scale X-ray image, as the human eye
can more readily distinguish colours

Fig.50: an X-ray of an
assembled printed circuit
bhoard (PCB) with a ball-grid
array (BGA) package IC at the
centre, and vias and passive
devices surrounding it. Not
only can you see the PCB
tracks, IC bond wires and
BGA solder balls adhering to
the lands and pads, but also
the copper plating in the vias
and the internal structure of
the components to the left,
which appear to bhe a resistor
and possibly a fuse.

sificonchip.com.au
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This is a preview of the September 2021 issue
of SILICON CHIP.

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

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

Build It Yourself Electronics Centres®

MOST WANTED

Electrolllf-s

ALE

|
als on tech everyone loves!
prices end September 30th

Z 6415 4GB RAM

Dual 4K
monitor

ready!
The Raspberry Pi® 400

A complete computer the size of a keyboard!

A neat new pottable design ideal for education emvironments. With all the same features as
the Raspberry Pi 4, it's @ powerful computing platform for work, education and play! Rear
panel provides access o all ports includingthe GPIO header. Add on accessorias:

P &631 1.5m ricto HOMI cable $22.95. M 8821 Power supply $19.95. D 03132 Moobs
16GE micro S0 card $23.95.

Top de

LY, discounted

5498438

SAVE 10% ADD ON DEAL: “

SR O 3.0 wall charger
for $10 (W B263)

s49

Wireless Charger Alarm Clock

Fostdish LUSE powiered clock with in-built 10W wireless
charging for vour phone 4 8 colour night light. Clock auto
dimsat night time. Dual alarms 2o vou' | ahways wake up on
time! USE output also lets wou charge wour watch,

Cable Free Wi-Fi Camera
This handy HD camera can be ingalled indoors
ot out and has a long life battery 0 ywou don't
need to run cables! Offers 4-6 months of mation
detect recording. When it's flat, just take it off the
wiall & recharge via USE. 05 and Android app
manitoring via Tuya Smart Home app.

The new Pi Pico & a tiny, fast and versatile
board using RP2040 - a brand new
microcontroller. Frograrmmable in C and
MicroPython this handy board can be used to
integrate into any project of your own making.
Our first stocks sold out fast - secure yours!

Raspberry Pi Pico is here!

PiicoDev Expansion
Ereaks out all pins to
sockets which can be used
with out solder,

Wireless Chal L — $1;{-

Need an extra
laptop charge
-

Automate your
appliances with

| SAVE 13%
2 For

537

SAVE 50%

534'95 M 2268

Premium
Autoranging True
RMS Multimeter

Our first multimetar with
wiraless 11SB ¢harging
in-built! No mora ¢changing
battaries. [ncludes top spec
features auch as illuminated

With

ish
Rep light!

! ] s40 sockets, LEDorch, desk
In'chdes hm&w REEE K 6 stand, True RMS, non contact
or latest T 21648 Bluetooth FM Audio/ voltage detection, frequency
Pro 72pc Repair / Servicing Tool Set  Hands Free Adapter 310pc Jumper Header Kit meter and relative mde.

A premium finish aluminium driver handle with silert
ball bearing ferrule top. Contains a huge variety of driv-
&t d2B8mm driver bits, double ended opening tools,
spudger, cured tip tweezers and flexdble drive aden-
sion. It makes servicing high tech devices easyl

Ttansmits blustocth udio from
your phone (music, mutes
phone calls etc) to your cars FIM
tadio. Plus its ako a QC3 0 &
SB C charger.

A huge assortment of sngle o
header connectors for making wour
own cugtom length witing. Includes
male 4 fermale pin headers, plus

2 5dmm housings.

Q 10734

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



rade the workbench.

Take quick notes
while you work
Write a reminder, take a
phone maessage or leawe
a note for your family with
our handy eWriter LCD
board. Ultra thin, portable
desion is also great for

ONLY...

kids to draw on. Size: $1 8_50 SAVE 560
226x146mm. A
e i Micron® 60W s1 03”
j SAVE1S%  Hands free, head  Blast away dirt Digital Soldering Station
530 worn magnifier. & grime on parts An excellent multi purpose soldering iron for service tech-
. Thousands sold! Our most popular model! Glean small parts, nicians, schoolg, engineers, R&D, production work etc.
\ Offers 1.5, 2.6 and 5.8x jewellery, shaver heads, glasses and more! Shifts J_apanese long life ceramic element. 150°-420°C. 0.8mm
{ magnification with LED lamp. grease, dust and gunk from tiny crevices in tip. 2 year warranty. -
L Requires ZxAAA batteries. just minutes using ultrasonic waves. Tank size: S>>
12099 4 1559855 2rmm. STOCK 4P AND SavE: <>
THIS MONTH ONLY, -

15% OFF 60/40 Leaded Solder Reels  *14ea -

200 gramrolls. T 1100, T 1110, T 1122

o

T 40154
Never Iose a tiny screw again!

T 5049 1742108445
Was $22.95

584

T 5051 30202061162
Was $105.

B : = T 5053 322424172
5 . e | or—g Was $125.
T 1461 ) 275 .ﬁ) *Ehadie
. o 135
Premium Grade Y T5035 41202182
HSS-R Drill Bit Set y Was $170.
— 164
T 0056 4523520152
Was $205.

— 5209

T 5068 52112524183
Was $265.

Jellyfish® Equipment Cases
T3 . oc Top quality sealed IP&] rated cases for storing test gear,
10 Pack of PCB Drills Magnetic Bowl y ife S tools, cameras, drones - anything important that needs
Al if P till bi h; astic A i il with protection! Padlockabla latches with perforated foam for easy
s ) { i magnetic base to 0 customisation. Measuremants are internal size.

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



Gear for the open road.

ol safety.
:':::t:: :;:edew:v‘:w;t 51 55
« ASMZS 47632011 approved B 2060 300W
. LCD stats display”
5289
M 8062 EO0W
: —— $429
y F M 2064 10004
5625
M 8055 15004

Power mains appliances from your car battery.

The Powerhouse® BlackMax Inverter range is here!

Housed in a rugeed aluminium extrusion, this new range delivers robust reliability and
urwavering performance - gven under severa operating conditions. For peace of mind all modals
have been certified to Australian Standard AS/MZS 4763 2011 deal for tricky loads, such as
laptops, & game consoles. Perfect for 4WDs, campers, caravans & trade vans.

5459

PWM Waterproof Solar Chargers SOLAR CHARGE (

Compact sealed design. Easy to connact to

12Y battery systemns. IP&3 rated. 10A for ’_:ff:tjm M 2008 104
<120W panels, 204 for <2400 panels. = | | o1
Size: 8WXA50x21 Hrmm, = $5495

N2008 204

L 2003

.
W 589
P .
Icluelas 10m cable § mounting hardware

Ca: avan/ Boat TV Antenna

3 Way Br eakel & Swltch Panel

SAVE 25%

s45

Anderson
Style ToUSB
Charger Cable

'y input.

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

Powerhouse® _—
Portable Power

Battery Box . '
Fits a standard 90-1208h auto- e
muotive battery for powering

appliances at your camp site - a [ T—

totally salf contained powar unit!

Fitted with 2. 4A USE charger, dual

Anderson sockets, volt meter, car

ace. socket & battery terminals.

T 2083

SAVE 530

$109

Fitted with
secure Bd dips

& wolowful LED
voltmeter

Powerhouse®
Watt: Meter 130A

Masasn |
SAVE $10

M 8628E

IP67 Dust & Water Proof DC Conectors
Great for automotive
Witing - requires no
special crimpers to
terminate! Use a
standard automotive
crimper, pliers or
solder terminate.
144 rated.

568'95

T 1338




P65 weatherproof casing J

with stainless steal
brackets and hardware.

Genlamp® Security LED
Floodlights

Great for added security around the
house, back shed or garage. PIR models
activate when motion is detected & hawve
adjustable sensitivity, on time and dusk
settings. Fittad with 2400 3 pin mains
plug Fully approved. Matural white,

Rust free stainless steel brackets and
har dwiare.

<

Standord

589'95

X 2318C 50w

559.95

K2314G 20w

539.95

K2312G 10w

$99

X2317C 50w

579.95

K2315G 20w

559.95

K230G 1 0w

super flex design for tight radius bends.

Colur Part

X 3305

X 3306

§$75
$79
$79
$79
$79
$79
$85

Neon Flex Rope LED Lighting

Use it in long lengths for stunning coloured lighting effects or cut and
shape into your own custom "neon” signs. Ultra flaxible outer sheath. Cuts

avary S0mm. 12V input, bare end connection -works great with P 05104
2 1mm DG jack. 1PE5 weatherproof. Sm reels.

Shop with us on ebay
ALTRONICOY

Build It Yourself Electronics Centres

SAVE ™
UPTO
$50

Home Security.

SAVE $100

Why settle for
just HD? This
system features

Affordable 5 Megapixel " 2Kdetailand
CCTV Surveillance System.
all with instn plied. Cam 1 b

I

Powered by
tuya’

50844
Wi-Fi Camera Module

5490174
Indoor Pan

&Tit Wi-Fi Camera
2 ored Ip -

54830

ebay.com.au/str/altronicsaustralia

+ Pay in 4 easy installments with AfterPay® on eBay.

Western Australia Victoria

» Perth: 174 Roe 5t 0894282188 » Springvale: 891 Princes Hwy 0395492188
» Joondalup: 2,182 Winton Rd 08 9428 2166 » Alrport West: b Dromana Ave 0395492121
» Balcatta: 7/58 Erindale Rd 08 94282167 New South Wales

» Cannington: 5/1326 Albany Hwy 08 9428 2163 » Auburn: 15 Short 5t 0287485388

Sale Ends September 30th 2021

» Midland: 1/212 Gt Eastern Hwy 08 9428 2169 Queensland

Phone: 1300 797 007 Fax: 1300789 777

Mail Orders: mailorder@altronics.com.au

» Myaree: 5A/116 N Laks Rd 089428 2170 » Virginia: 1870 Sandgate Rd 0734412810

South Australia
#» Prospect: 316 Main Nth Rd 038164 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.

*All smariphone devices pictured in this ¢

arafor illustrati

B 0092

purp onk. Not included with product
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The Cromemco Dazzler was probably the flrst*reasonable( odmputer
graphics device capable of producing a colour image. It generated an
NTSC composite video signal that could be fed to a monitor or TV. As

they are now quite rare, | built a copy of the

device and in doing so, discovered some quirks.

Computer graphics were coming
of age in the mid-to-late 1970s,
and efforts were being made to pro-
vide home computer enthusiasts with
graphics accessory cards. These were
typically designed to be used in early
3-100 computers such as the Altair
and others.

Matrox was on the front line then,
with monochrome graphics cards such
as the ALT-256 and the ALT-512 (as
described in our October and Novem-
ber 2020 issues; see siliconchip.com.
au/Series/352).

Three Matrox monochrome cards
could be deployed to make an RGB
colour system, butit was a very expen-
sive purchase.

Other companies such as Godbout
Electronics offered the “Spectrum”
board by 1980, which was advanced
enough to support colour and have
onboard video RAM., But before that,
the Cromemco company offered the
“Dazzler” board set in 1976.

Dazzler history

The Cromemco Dazzler was piv-
otal in the development of computer

sificonchip.com.au

graphics cards. It was the first colour
graphics card for 3-100 bus comput-
ers, having an NTSC colour composite
video output.

The ideabehinditwasbornin 1975
when Roger Melon and Harry Garland
created thefirst solid-state video cam-
era. Their idea was to use a 1k x 1 bit
MOS dynamic RAMICwithits top cut
off, acting as an optical sensor (transis-
tors are photosensitive). Thisled to the
creation of the “Cyclops” solid-state

Fig.1: the Cromem co “Cyclops”
video camera was innovative in
that its sensor was an SRAM chip
with the lid removed! That’s a
similar principle to the one used by
CCD and CMOS sensors today.

e for hobby work

o for security work

o for night viewing

o for pattern recognition

e for aulomated control systems
o for special-design projects

Australia’s electronics magazine

BOARD 4

BylDitiugolHolden)

video camera (Fig.1), and the found-
ing of Cromemco.

The camera controller board put
the camera’s pixel data into general
RAM in the host computer. The Daz-
zler board could read that RAM and
create a standard (or close to standard)
NTSC composite video signal to feed
a colour video monitor or a domestic
TV set via an RF modulator.

But the Dazzlerboard setbecame an
entity of its own. It was presented as a

Low Cost

Optical Data Digitizer

SEPTEMBER 2021 27
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Preview only.

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

6 Months 545 S50
12 Months 585 595
24 Months $164 5185

Print Only Current New
(AUS) Price Price

6 Months 857 565
12 Months 5105 5120
24 Months 5202 $230

Print + Current New
Online (AUS) Price Price
6 Months 569 575

12 Months $125 $140
24 Months $240 $265
Print Only Current New

(NZ) Price Price
& Months 561 $80
12 Months $109 5145
24 Months 5215 5275

Print + Current New
Online (NZ)  Price Price

6 Months 573 590
12 Months 5129 5165
24 Months 5253 5310

Print Only Current New
(RoW) Price Price

6 Months $90 $100
12 Months $160 $185
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
will be 511.50in Australia. The New Zealand
caver price will remain the same at $12.90.

SHICON

=

sificonchip.com.au
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This preamp has the

best of both worlds: the benefits
of digital control such as an intuitive
touchscreen interface, presets and remote control, along
with the low noise and distortion of an analog design. It achieves that

by using classic Baxandall style volume and tone control circuitry with op amps,
incorporating high-quality digital potentiometers to provide the adjustments.

Most of our remote-controlled
preamplifiers to date have used
motorised potentiometers. While these
have many benefits, such as low noise
and distortion, and the ability to sim-
ply turn the knob if you are close to
the preamp, they are quite expensive
and can be hard to obtain. They also
can fail and wear out.

Digital volume control ICs are an
attractive alternative, but there have
only been a few of these with perfor-
mance that we would call hifi, and
most of those have been discontinued.
They also can be pretty expensive and
difficult to obtain.

And since they only adjust the
audio level, weneed separate arrange-
ments for input switching (as any
self-respecting preamp needs at least
a few pairs of inputs) and tone con-
trols. Those are a frequentl yrequested
feature for preamps, and we agree
that they can be handy. For example,
they can compensate forloudspeaker
shortcomings, such as a lack of bass
or treble, or too much treble.

S0 any digital preamp we came up
with would have to tick the follow-
ing boxes:

1) Decentlylow distortion and noise
(at least CD quality, and ideally
better)

2) Tone controls (ideally with at
least three bands for flexibility)

38 SILICON CHIP

3)JA wide volume control range

operating in alogarithmic manner

4) Adjustable gain to suit a wide

range of signal sources

5) Infrared remote control

6) Input switching

7)Ideally, anintuitive and attractive

colour touchscreen interface for
direct control

We achieved 1) through 4) by
using two quad Analog Devices
ADB8403ARZ10 digital potentiometer
ICs. While these are not especially
cheap ataround $10 each, they are still
quite reasonably priced compared to
hifi-quality volume control chips. The
eight potentiometers they include let
us adjust the volume, bass, mid and
treble levels in both channels using
just two chips.

These devices have impressive spec-
ifications, borne out by our testing,
with arated THD +N figure of 0.003%
at 1V RMS/1kHz (they tested consid-
erably better than that), a -3dB band-
width of 600kHz and an impressively
low noise level of 9nV per YHz. So
they are well suited to audio signal
processing tasks.

Because each chip has all four
potentiometers needed for a channel,
the digital pot and its associated op
amps are laid out all in one area, sim-
plifying the PCB design and minimis-
ing crosstalk between channels.

Australia’s electronics magazine

The input switching is handled
by three telecom style relays, which
has worked well for us in the past, as
these mechanical devices have mini-
mal impact on signal quality.

Finally, the control interfaceishan-
dled by a Micromite LCD BackPack
with either a 2.8-inch, 320x240 or
3.5-inch, 480x320 colour touchscreen.
This provides many benefits such asa
nice clear volume readout when you
adjust it via the remote, the ability to
show the actual frequencyresponse for
any given tone control setting, loading/
saving presets — the whole nine yards.

It’s just the go for a modern pream-
plifier or amplifier, without compro-
mising the sound quality.

Besides the BackPack, which would
generally mount on the unit’s front
panel (along with the IR receiver), all
this circuitry is packed onto a mod-
estly-sized PCB at 206 x 53mm. It has
four pairs of onboard RCA inputs, so
that it can be mounted at the back of
the unit.

It can be powered from a separate
AC or split DC supply or an inter-
nal transformer with suitable wind-
ings. That includes transformers with
high-voltage windings to powerampli-
fiermodules, and low-voltage second-
aries for preamps like this one.

For standalone use, the power
input can be an onboard socket on the

sificonchip.com.au



back, near the inputs, along with the
optional rear panel pre-outs. These are
in parallel with a pair of internal RCA
sockets, which can feed the preamp’s
output signals to a couple of internal
amplifiermodules, making a complete
preamp/amplifier combination.

Performance

The performance of the preamp is
summarised in Figs.1-4.Fig.1showsa
plot of total harmonic distortion plus
noise (THD+N) against frequency for
an input signal level of 1.5V RMS and
an output level of 3V RMS. As the
final stage has a gain of two times, this
means that the volume control section
is set for unity gain.

The 20Hz-22kHz bandwidth plot
(in cyan) gives the best indication of
audible performance. This shows a
total harmonic distortion level of less
than 0.001% from around 35Hz up
to 2.3kHz. The distortion level rises
above 1kHz, with the dashed line
showing how the curve would look
if the harmonics weren’t rolled off at
the upper end by the bandpass filter.

As a good CD player is generally
expected to have a THD+N figure of
less than 0.0018% at 1kHz, we’'d say
that this preamp exceeds CD quality.
That’s also indicated by its signal-to-
noise ratio of over 100dB, with CDs
being limited to 96dB by their 16-bit
sampling resolution.

Fig.2 shows how THD+N varies
with signal level for some typical gain
settings. The rise in distortion at the
low end is due to noise being a larger
component of the signal for small sig-
nals, while the rapid rise at the upper
end is where the preamp has run out
of headroom and has started clipping.

The best performance is around 2V
EMS, a typical level for many play-
back systems such as CD, DVD & Blu-
ray players.

Fig.3 shows how the channel sepa-
ration varies with frequency. We con-
sider this an excellent result, with
worst-case crosstalk of -75dB at 20kHz.

Fig.4 shows the preamp’s frequency
response with the controls set flat,
which only varies by about 0.5dB
across the whole audio spectrum, roll-
ing off slightly towards the 20Hz end.

It also shows plots with the bass/
mid/treble controls set to their
extremes individually. This should
give you an idea of the adjustment
range that the preamp permits. Of
course, you would usually notuse the

sificonchip.com.au

« Four input stereo preamp with a colour touchscreen and remote control
Bass, mid & treble adjustments with presets, plus volume control
Better than CD quality
Four external stereo inputs (one active at any time}

« Two stereo outputs, one intemal and one external

+ Optional loudness control automatically adjusts tone with volume

« THD+N: typically less than 0.001%; see Fig.1

+ Signal-to-noise ratio: typically around 104dB with respect to 2V RMS input

+ Frequency response: 20Hz-20kHz +0,-0.5dB

« Channel separation: >75dB, 20Hz-20kHz

+ Signal handling: 0.1-2.5¥ RMS

+ Volume control range: approximately 78dB

« Gainrange: -50dB to +27.6dB {0.003 times to 24 times}

+ Input impedance: 100k || 470pF

« Basstone control: +12.5dB centred around 20Hz (+11.5dB @ 50Hz, +8.5dB
@ 100Hz}
Midrange tone control: +11dB centred around 440Hz (+7.5dB @ 200Hz &
1kHz}

« Treble tone control: +11.5dB centred around about 20kHz {+10.5dB @
10kHz, +9dB @ SkHz)
Power supply: 12-15V AC, 24-30V AC CT or +15V DC

« Current draw: typically around 200mA with touchscreen on and <50mA
with it off

Total Harmonic Distortion (%)

Total Harmonic Distortion (%)

Digital Preamp THD+N vs Frequency Fig.1: harmonic
i A — Ap| distortion plus noise
m 20Hz-22kHz BW 4 plotted against frequency
.005 B 20Hz-80kHz BW —~7~ for two different analyser
’ bandwidths. The blue
plot with the dashed
ml i 1 —A N line is the most realistic
u / representation of the
001 N~ \ perform ance, which
A ! = "\ we think is meritable.
1.5V RMS gives the best
perform ance, but it’s still
pretty good at around
1V BMS full-scale, and
the unit can handle over
2.5V RMS at its inputs

0001 55—56 100 200 500 Tk 2k 5k 1ok 20k Peforeclipping.

Frequency (Hz)

.002

0005 \

.0002

, Digital Preamp THD+N vs Output Level Fig.2: a plot of distortion
== EEES:E versus signal level for a
.05 SCoomn 1kHz tone, confirming
: gg:ﬂ - 125 that distortion rises at
.02 = Gain =15 lower signal levels due
\ = Gain = 2.0 to noise. This also shows
-01 = the onset of clipping for
005 N high signal levels, but
note that there are two
002 A // reasons for clipping;
/ / either the input signal
-001 %/ 2 rises ahbove 2.5V RMS
0005 (as is the case with lower
gain settings), or the
0002 output runs into clipping
’ at about 4V RMS (higher
0001 —> 5 5 5 1 >  gain settings).

Qutput Level (V RMS)
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he IOT Cricket was created
Tby a UK company, Things On
Edge, based in Cambridge.

The IOT Cricket (IOT stands for
‘internet of things’) appears to be their
only product at this stage, but, as they
suggest, itis a versatile module. Things
On Edge also provides an online plat-
form for the IOT Cricket to connect to.

At the time of writing, it is listed at
£16, which equates to about AU$29.
Freeshipping is offered when purchas-
ing three or more modules.

What makes the IOT Cricket
different?

TheIOT Cricket is different to other
WiFi modules we’ve seen.

It’s designed to be used with sen-
sors to report their state but it requires
virtually no programming. Most other
devices (typically) need to be pro-
grammed with high-level software
such as Python. However, with this
one there’s not much more to it than
plugging it in and away it goes.

This makes it an ideal add-on to
a wide variety of applications and
especially suits the “maker” market —
though webelieve itwill also find ready
acceptance amongst designers and
manufacturers, due to its simplicity.

It's housed on a small PCB module
measuring 37.2mm by 16.4mm, and
most of its top surface is covered by a
folded metal shield, meaning the unit
is around 4mm thick.

According to the Things On Edge
website, it includes an ESP3266 pro-
cessor running at 160MHz.
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The IOT Cricket is a small, ultra-low-power
WiFi module designed for makers, scientists and
hobbyists. It can run for years from a pair of AA
cells. We were sent a sample to test and review.

Review:
10T Cricket

by Tim Blythman

A notch in one corner of the shield
provides access to a minuscule tactile
switch and LED.

At one edge is a 6-way set of full
(through-hole) and castellated pads.
The reverse has 13 surface test pads,
six of which are arranged in a 2x3
grid, which we suspect is a program-
ming header.

At the opposite end of the board is
a PCB antenna, similar to the antenna
seen on other ESP8266 modules.

Probably the most interesting aspect
of the IOT Cricketis thefact that it can
run for long periods on battery power;
the website claims years on a pair of
AA cells.

We haven’t had the time to test that
statement, but it certainly appears

e
1IncoLporatesiany
ESP8266 WiEiimicrocontrollery
aboostipower regulatorjandfaliemperatielsensor:

digital inputoptions’
externall

feasible with aggressive
power saving features.

Those who have
worked with the E3P38266
would know thatitis not
a very battery-friendly chip. So they
have used some tricks to achieve low
power consumption. Although Things
On Edge did not share the schematics
with us, the general operating concept
is straightforward.

The six-way edge header provides
connections for a battery, the negative
of which is also circuit ground.

One terminal provides a nomi-
nal 3.3V output when the device is
‘awake’, while the remaining pins
are digital inputs, with one capable
of measuring analog voltages.

With the typical supply being a
pairof AA cells, theregulator is of the
boost variety. The IOT Cricket claims
an input of 1V to 3.5V. Most of the

'andfitlcantwalee from an

putiorjonhoardftedl-timefclocks
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Sign in to toe_device

192.168.4
ﬂ hings OnEdge

Dashboard Config Binding Info Upgrade (U]

CONNECTED

SSID *
Password *

CONNECT

DIRECT-71-HP M4

. Family room TV.m
BUZZ

Screenl: the captive web portal
provides the ability to set up the
Wilinetwork. Once connected to the
internet, the IOT Cricket can upload
data and receive configuration and
firmware updates.

time, the ESP3266 on the IOT Cricket
is powered off. An RTC chip can be
configured to wake up the boost reg-
ulator at set intervals.

Omne of the I/O pins can also be con-
figured to wake up the IOT Cricket, and
it also includes a temperature sensor.

This scheme is probably the best
way to get the most battery life out of
a circuit utilising an ESP8266, with
the proviso that it won’t be operating
most of the time.

It has a web configurator which
can be used to change WiFi settings.
Unlike many other ESP3266-based
devices, this one is not intended to be
programmed by the end-userina low-
level or high-level language.

Instead, the web configuration is
used to set how often the IOT Cricket
wakes up, what information it reports
and how it reports it.

It’s a very different philosophy from
other ESP8266-based products. Still,
Things On Edge also provides a web
portal which can work with MQTT
(Message Queuing Telemetry Trans-
port) data, which means that it is
straightforward to set up something
that ‘just works’, without having to

sificonchip.com.au

Sign in to toe_device

&ZThings OnEdge

Dashboard Config Binding Info Upgrade o

CONNECTED
-47dB

status
signal
ssid

channel 6
ip 192.168.0.47
mask 255.255.255.0
gw 192.168.0.254

SN

Screen?2: the Info tab indicates that the
WiFi has been correctly configured,
and lists the unique serial number
and password needed to make use of
the Things On Edge MQTT (Message
(Jueuing Telem etry Transport) broker.

worry about programming specifics.

As such, it’s well-suited as a sensor
node, reporting data, status or user
inputs back to another device as part
of a larger system.

Setup process

The small button is used to enter
the configuration modes; a five
second press is used for initial con-
figuration. After holding the button
for five seconds, the LED flashes at
around 5Hz and a ‘toe_device’ WiFi
network appears.

Connecting to this WiFi network
takes you to the captive portal webpage
{atIP address 192.168.4.1) to enter the
necessary information. The first thing

Sign in to toe_device
192.168.4

Dashboard Config Binding Info Upgrade

io2

io2 (V)

io3

battery value
battery voltage

temperature

enable

Screen3: the I/O port status can also
he monitored via the web portal;
this is handy for prototyping and
troubleshooting.

to configure is the IOT Cricket’s con-
nection to your WiFi network, using
the Binding tab as seen in Screenl,
which shows ‘CONNECTED’ if this is
successful.

The Info tab shows WiFi and device
information (seen in Screen2). In par-
ticular, you will need to note down
the serial number and password (SN
and PWD) to configure other things to
work with the IOT Cricket.

The Dashboard tab (Screen3) shows
the current sensor status. This could
be handy during the testing phase, to
check that your sensors are working
correctly.

The Config tab (Screen4) is used to
set up what inputs are monitored and

Features & specifications
Connectivity: WiFi (b/g,/n)
Supply voltage:
Protocols:
Configuration:
Inputs:

web portal

Processor:
Wake-up:

1-3.5V (boost regulator onboard)
HTTP and MQTT (free MQTT broker provided)

two digital, one analog (shared with digital pin),
one wake-up, temperature sensor

ESP8266 running at 160MHzZ
realtime clock (RTC) or digital input
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where they are reported. These settings
will also be most critical to getting the
best battery life from the IOT Cricket.
We enabled most of the reports to run
some tests, and set the connectivity
to MQTT _TOE, which is Things On
Edge’s MQTT broker.

There are also options for a custom
MQTT broker (which could be on the
internet or a local network) or com-
municating using HTTP GET or POST
methods, again connecting to eithera
remote or local HTTP server.

Clicking the power icon at top right
exits configuration and starts the IOT
Cricket running with its current appli-
cation settings.

We enabled all sensors for our initial
tests and set the RTC to wake the IOT
Cricket up every 10 seconds. These
settings are certainly not optimal for
power consumption, but made it easy
to check that everything was working
correctly.

MQTT

MQTT stands for Message Queuing
Telemetry Transport and is a protocol
that is well-suited to allowing small
IoT-type devices to communicate.
Devices publish messages to so-called

Sign in to toe_device

on/off &
unit seconds

force-update [ ]

value

on/off &
resolution (bits)

on/off
averaging

force update

on/off
type

on/off

enable caching

on/off

Screen4: configuring what and when the IOT
Cricket reports data is critical to how it will
operate and how much power it will use.
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Screen5: this comm and, issued after installing the ‘mosquitto’ software, allows
the IOT Cricket’s messages to be checked and monitored. The ‘batt’ topic name
can bhe replaced with any of the others that are supported, or the *# MQTT

wildcard to see all messages.

‘topics’ to a broker, and other devices
can subscribe to specific topics. The
broker sends these messages when
they are received.

It is a fairly simple and lightweight
protocol, but supports authentication
via username/password combina-
tions and security using TLS encryp-
tion. The client and broker model also
means that many small devices can
share information via a single broker.

Somethinglike a PC oreven a single-
board computer like a Raspberry Pi
is typically used as a broker, meaning
that a microcontroller can implement
thelightweight clients. Since one bro-
ker can manage many clients, this is
not hard to set up and allows many
clients to send, receive and share data.

Several open-source home automa-
tion projects canuse MQTT, and there
are alsomobile phone apps that can be
configured with custom dashboards to
send and receive messages. S0 MQTT
is a good choice for integrating with
these sort of home-made projects.

We set up mosquitto (https://
mosquitto.org/), an open-source,
cross-platform MQTT broker and cli-
ent to test out the setup on our Win-
dows computer, although this should
also work for Mac and Linux (includ-
ing Raspberry Pi).

Running the command shown in
Screenb, we were able to monitor the
status updates from the IOT Cricket.
Note that the Things On Edge bro-
ker (at mqtt.thingsonedge.com) uses
the IOT Cricket’s serial number as its
username and password, and passes
all messages to a topic named for that

serial number and the property (after
the -t option).

Tablel is a good summary of what
sort of information the IOT Cricket can
capture and report. Note that the con-
figuration will need to be set to allow
the necessary topics to be reported,
and those notused should be switched
off to minimise power consumption.

Using Things On Edge’s MQTT bro-
ker and an MQTT dashboard app could
be a simple way to monitor a remote
sensorusing not much more hardware
than the IOT Cricket itself.

HTTP

The IOT Cricket can also commu-
nicate with a web server via HTTP
POST or GET methods. In either case,
the data is passed by tags which cor-
respond to the topics listed above, but
precededbya‘#. TheIOT Cricket then
replaces the tag (eg, ‘#batt’) with its
value when the data is sent.

In the case of a POST, the payload
can be set to a specific string, which
can contain a combination of text and
tags. A GET method includes these at
the end of a URL, typically in the form
of parameters like “Tbattery=#batt”,

This allows custom content to
be created and passed to an exist-
ing server. When the HTTP server
Teceives a request, it can process the
pavload or URL to decode the data.
The HTTP protocol is quite simple,
but it is limited to one endpoint (the
HTTP server).

Testing
We fried a few things out to put

16.4mm

Status LED
RTC 2.4GHz Wi-Fi
Config Button Knienns

Battery input power
Digital In
Analog In ! Digital In
Wake Up signal
3V3 Output power
GND

CPU 160MHz Temp sensor

ESPB266EX

37.2mm

Australia’s electronics magazine

Same-size illustration of the Cricket
(from above) showing its I/O pins
along with the main features.
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temp ...l Temperature in °C to one decimal place

hatt ........ 00 (SN Battery voltage as raw ADC value (up to 8 bits)

02 ..o Pin state as digital (0-1) or analog (0-255) value
03 ... S Pin state as digital {0-1) value

io1_wake_up ........... Digital value (0-1) if IOT Cricket was woken by pin
ric_wake_up ............ Digital value (0-1) if IOT Cricket was woken by RTC
hwe_wake_up .......... Count of wake-up events

hwe_wifi_enahled...... Count of WiFi connections

deviea_sn .00 TNoe. Device serial number (string)

device_name ........... Device custom name (siring)

Table1: these topics are availahle, and all MQTT data is communicated as
strings of ASCIl characters.

the IOT Cricket through its paces. We
found that running it from breadboard
wiring was not always successful,
especially from a single 1.5V cell, but
we had no problem after we had sol-
dered it directly to the battery holder.

The hardware notes for the IOT
Cricket indicate that the power supply
should be able to supply bursts up to
0.5A with a 3.3V supply, and 100mA
continuously.

We ran some tests with a small 0.1Q
current shunt resistor and an oscillo-
scope. With a pair of AAA cells pro-
viding around 3V, we noted a current
spike of 600mA at start-up, causing
the battery voltage to sag near 2.5V,
see Scopel.

The nature of the boost module
means that a lower supply voltage
will necessarily require a higher cur-
rent; a 1V supply might need to supply
peaks of around 2A at start-up, possi-
bly causing the battery voltage to sag
even further.

S0 while the specifications indicate
that the IOT Cricket should be able to
run from a 1V supply, users should be
aware that this would be measured at
the unit itself and they should leave
some headroom for sagging due to
high current bursts. One option could
be to fit an external capacitor to help
with this.

Despite this, we found operation
on a pair of AAA cells to be flawless.
Given that two AAA cells are not much
larger than a single AA cell, wewould
be inclined to power the unit in this
fashion. Average current consumption
while active was around 40mA, and
the typical uptime was six seconds.

This means that each update con-
sumes around 67pAh and a 1000mAh
capacity battery (at 3V nominal) can
provide about 15,000 updates, assum-
ing the quiescent power consumption
is negligible.

With thisin mind, itis clear that the

sificonchip.com.au

IOT Cricket’s ability to operate forlong
periods onbattery poweris dependent
on spending most of its time in the
low-power state, where presumably,
only the RTC is running. Current in
this state was under 1pA, according
to our multimeter.

The boost regulator inherently lim-
its the upper voltage that can be sup-
plied to the IOT Cricket, since it cannot
regulate down. The notes clearly state
that 3.5V is the upper battery voltage,
which aligns with the 3.6V upperlimit
for the ESP3266.

This rules out rechargeable options
such asLiPo or even LiFePO cells with-
out an external regulator, as they can
peak up to 4.2V when fully charged. A
pair of NiMH cells would be the logi-
cal alternative (giving around 2.4V to
2.8V), although we haven’t tested that.

We found that the temperature
reported by the IOT Cricket was

o\

A minimal im plem entation of
the IOT Cricket requires no more
than a battery to power the unit.

It can be configured to report
temperature (using the integrated
temperature sensor) and battery
status as frequently or infrequently
as needed, down to once per day.

Australia’s electronics magazine

slightly higher than expected, although
we were testing with a fairly frequent
updaterate, so the unitmay havebeen
suffering from self-heating. We expect
thatless frequent updates would ame-
liorate this issue.

Power saving

Apart from enabling and dis-
abling individual inputs, there’s also
the option only to report changes if
the input changes; this is the “force
update” option seen in Screen3.

When this option is switched off, the
input states are only reported when a
change occurs.

Ifno dataneeds to be reported, then
the IOT Cricket can skip the pow-
er-hungry process of connecting to a
WiFi network and sending that data,
saving even more power.

Of course, this means that it’s more
difficult to tell when the IOT Cricket
is working correctly.

Resources

An online brochure, quick-start guide
and in-depth IOT Developer Guide are
available at www.thingsonedge.com/
documentation, while sample projects
and other articles are referenced from
the blog page at www.thingsonedge.
comMblog

The IOT Developer Guide also lists
several compatible sensors, including
buttons, light sensors, motion sensors
and even a microphone.
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SPEAKER

KITS

e

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!
WOk

www.theloudspeakerkit.com
Ph: (02) 8120 8010

0 200/ @ 100/ J§ g ¥ 8000F 20008/ Swp § W 3607

Avgi2 i 2311V Avg(l i 4.19mV Maxil | 61mV Min{2 i 2.54V
Source +2) Select Measure Clear Meas Thresholds
2 Min Min ~3 ~

Scopel: the green trace shows battery voltage while the
vellow trace is the voltage across a 0.1(2 current shunt
when the IOT Cricket is powering up. The 61mV spike on
the vellow trace is notable; it corresponds to 610mA of
current draw, while the battery voltage sags to 2.54V.

With the 3.3V output, it’s possible to power external sen-
sors only when needed. However, they will need to have
modest current consumption to allow the boost regulator
to work correctly and prolong battery life.

We suggest reading the IOT Developer Guide to get the
most out of the IOT Cricket.

The IOT Cricket can also upgrade its own firmware from
the Things OnEdge server. These options are available from
the captive web portal under the Upgrade tab.

Thereis alsoan option toload configuration settings from
the Things On Edge server. Enabling this feature could be
a good idea for a unit that has been remotely deployed.

Conclusion

The IOT Cricket has a very different philosophy to many
other similar devices wehave seen, requiring practically no
programming and only some minimal setup, at the expense
of the greater options available with a more programma-
ble alternative.

It appears to be well thought out and provides an inter-
esting addition to the spectrum of IoT and remote-sensing
modules on the market.

The ESP3266 is a power-hungry part, and as expected, the
way the IOT Cricket gets around this isby shutting down for
long periods, although the option of RTC and I/O pins for
wake-up should cover most uses for this device.

It requires fairly high currents when it is starting and
awake, so careful design is needed to ensure that there are
no high-resistance paths in the battery circuit, as these will
be a major point of inefficiency. A supply closer to 3.5V
will provide headway above the minimum operating volt-
age, reducing the current needed for operation.

The provision of an internet connected MQTT broker to
complement the IOT Cricket is a handy feature, meaning
that its data can be accessed from just about anywhere by
multiple clients.

We don’t expect that the IOT Cricket will be useful for
all battery sensor applications, especially those thatrequire
fast and frequent updates. But it is versatile, compact and
easy to use with many common sensors. The IOT Cricketis
available for purchase from www.thingsonedge.com  #¢
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LED display. Built-in overcurrant & shart
cireuit protection. MP 3840

/

110

" PIECES
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NOW

5149

Portasol Super Pro Gas
SAVE $20

Soldering Tool Klt

lent powar of betwaen

NOW

$92495

SAVE $3

M icro Driver Set

Hand Held Magnifying Glass  gooT Desolder Brald

1.5m |
ila

trade
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Great Tech at Great Jaycar Value!

‘ " DON'T PAY BIG $33
FOR GREAT SQUND

Maonocaster

wax ¥

b v © * o o JAEEEET

s %
ECHO  MONITOR

All-in-One Podcast
Production Studio

with Miarophone

Great for podeasts and live streams. Easy to use. Features 2 mic
inputs, Ach mixer, noise redudtion, 8 sound affects, built-in battery
for portable use, and more. Indudes mizer, mic, ripod, audio
leads, USE lead & XLR lead. AMA224

e \
ao d
L =— = ONLY
Maono $6995
USB Gaming
Microphone

Perfad for gaming, online meetings, podeasts or music
recardings. Mic gain contral, premium cardicid condansar

mic and cireuitry. Includes tripod and 1.5m lead. Plug & play,

works on Windows, MacDS* and PS4, AMA225

Bluetooth Noise Cancelling
Headphones with Mic 8 Vol Control
Outstanding sound, comfortable adjustable
band, and in-built rachargeable battary. Includes
audio eable, & 5mm adaptar, USE eable, double
3.5mm maonao airplane adaptaor and carry casze,

AAZ2131

Earphones with Mic 8 Vol Control
Graat sound. Take calls, play, pause, or
adjust volume. Blade or white. 1.2m cabla
long. AA2T545-AAMZ158

|

Wall Mount TV Brackets
with 180° Swivel
¢ h

HDMI CONVERTERS

ONLY
23"-55"
327-70"

VIEW RANGE
jaycar.com.au

HDMI to VGA

Replacement
Remote Controls

] Suit Sony TV with NET-TV

Suit LGTV with NET-TV
DisplayPort Plug to HDMI AR
Socket Suit Samsung with NET-TV
AR

Suit Panasonicwith NET-TV
with H

ONLY

%109

digitech

5 Chrm.

Per Metre
2 $1.95/m

Per 30m Roll

USB 3.0 to HDMI 1080p

NOW

$8995

SAVE $5

UHF Phased Array
SPIRIT TV Antenna

LEVEL

ONLY

$3 4°5

3-Way SAVE $20

Optical TOS LINKSletter

VHF/UHF Masthead Amp
n ‘.'\-Ith LTE:

Coaxial Adaptors

PAL Plug to F-Type Sochet

F $3.95

PAL Plug to PAL Socket - Right Angle

# memberhip at tims of pumha:
eith every f Ciual Filar ent 300 Printer [TL44
Bundle Deal: 3 1

ilable onthe ad



Great Tech at Great Jaycar Value!

OBD-Il Engine
Code Reader
with Bluetooth®

Diagnose your cars problam. Plugs
into OBOHI part and transmits spead,
RPM, fuel consumption, stewvia
Bluetaoth® to your Smartphane.
PPZ2145

56995

. e

> \ REVERSED | MAGE

/ = -4~ NEW REFLECTS CORRECTLY —
~ ONTO WINDSCREEN

\ - / -

Yo B
I ONLY

Head Up Display Speedometer
with GPS &OBD-I| Data

Keap your ayes on the road and read
impartant driving info such as speed,
frarm a head up display reflectad offthe
windsoraen, OBD-Il ar GPS oparation.
Auta brightness adjustrment. LAZ034

1m OBD-Il Extension Cable

Male ta farmale. Can ba used to re-ocate the
OBD-Il port for easier accessibility. LAF037
Diue Early September.

Replacement Power Supplies

at Great Jaycar Value
65W & 90W @_

Laptop Power SUpplles

FOW

57995

&2

FROM

$2 455

Switchmode
Replacement Power Supply AC Adaptors
for Masthead Amplifier High power.

12vDC 1.5A
12VDC 2.5A

$24.95
$29.95 (shown)

Lithium Battery

Brackets
18650 Li-ion
Rechargeable Batteries
25600maAh
2500mAh Protected
2500maAh High Drain

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

GME NC LICENSE?
NCO WORRIES!
We can program
[ your private
SW/IW/ 0.1W chann els*
SWITCHAELE Askus how.
POWER *ACMA license required
.
119 DEALER- l
PROGRAMMABLE
PRIVATE CHANNELS
[
IP67 RATED
5 YEAR
WARRANTY

GME PRO 5W
UHF Handheld
Radio

Analmaost unbreakable programmable
radio ideally suited for emergency
senvices, construction, farmers and fleat
sanicas that require private, dependable
communication,

DC2080 TXE4600

[ Our best UHF Radio ]

54995

SAVE $10

j A

y

)-

attary ch

ALSC AVAILABLE:
200W Inverter with 4 USB Outlets MI5131 NOW $79.95 SAVE $10

ONLY
NOW

$2295

SAVE $4

Automotive Crimp Tool
with Connectors

0]
VIEWRANGE
@ @

Battery Holders
Listad balow : f
Standard 9V5nap-0n
2xAASideby Side

We reward our industry professionals



V1 BOARD + ACC
59995

XCA322

micro:bit V2 GO
Development Board

Upgraded model! Now with built-in microphane
and spaaker. Touch sensitive lago, Power
indicatar, Includes micra:bit board, battaries,
battary holdar and LUSE cable. XC4324

BUILT-INMIC
& SPEAKER

BUNDLE WITH
UNO & SAVE

ONLY
$59°95 BUNDLE DEAL
) Buy a10-pce Sensor
| 2 Kit & UNO Board
| for ONLY $79.90
Eﬁﬂ- SAVE $10
ad
Y
COPT% .

10 Piece Sensor Kit

Learn taPlug, Sketeh and Play with basic Grove
sensars, actuators and Arduina, All the madulas are
pre-wired an the PCB, just connect your Arduing
Board (XC4410 $29.95 sald separately)tathe Shisld
and start your measuremants! XC9201

BUNDLE DEAL

! - Kit 8t UNO Board
“; ﬂ' .u : : for ONLY $114
SAVE $14.95
n % AN B
BO™a §F M

37 Piece Deluxe Module Package

Ineludes cammonly used sensars and modules

for Duinatech and Arduing®: jaystick, magnetic,
ternperature, IR, LED and more, Packagedinaclear
plastic organiser, XC4288

jaycar.com.au/projects

Buy a 37-pce Deluxe

BOARD + ACC

57995

XKC3700

9
UNO R3

Development Board

Stackable design makes adding shialds sasy. Powared
by a LUISB-B cable or 7-14VDC. ATmegal6u2 LISB-Sarial
chipset. 5307 5Whe 1 3HmMm, XC4410

$8Q95

XKCF001

BOARD +ACC

*149 .

Raspberry Pi 3B+
Development Board

Tiry credit card sized computer, Can run Rasphian or
Uburtu Linws, Windows 10 |oT core, ete, Quad Core
14GHz CPU, Dual band Wi-Fi, & Bluetaoth® 4.2/BLE.
1GE RAMN.

HCR001

SAVE 10% ON COMPUTER MODULES

NOW

$4.495

10% OFF

Long Range LoRa Shield
Transmit and receive data aver long distance without a

GEM netwark, The perfect solution tayour remate sensar

and contral projects. External antenna included, XC43592

Ethernet
Expansion Module

Anatwork shiald that enablesyou to set your Arduing®
up asweb sarver, contral your project over yaur netwark
ar even cannact your Arduing® to warld wide web,
XCAA2

Jiffy Boxes
Manufagured from ABS plastic,
Yarous sizes fram B3x54x31mm
to 197x11 3x63mm available,
HBA&005-HBAOZS

Prototyping Mini
Breadboards
170 Tie Points FB2217 $4.95
400 Tie Points PB2220 $7.95

NOW

$1 795

10% OFF

USB to Serial
Adaptor Module
Aomini-USBE to 4-pin serial port madule used to
communicate with Arduing boards and modules. Uses
the ariginal FT232 chip with power, sending and receive
indicatars. XCA4464

NOW

$1 295

10% OFF

ISP Programmer for Arduine® and AVR
Unbride, install or update your Arduinag®- compatible
boards, XC4627

PC Boards Vero Type Strip
Alphanumeric grid, pre-drilled 0.9mm, 2.5mm
spacing. 5mmwide, 75mm, 152mm & 305mm
langths awvailable, HPPE40-HPP544



2FOR

$1 Q90

SAVE 15%
@

SAVE 20% SAVE 15% @

BUY 2 AND SAVE

Logic Level ST AT e . BUY 2 AND SAVE
2.4GHz Wireless .

Converter . 9G Micro
Transceiver

Servo Motor

Connect diractly to an
Arduino® board, 3.5V-8Y.
Tarque 1.6kgom @ 4.8,
Arduing® compatible,
Y2758 $11.95EA

Module

Pravides twa bi-directional channels
ta safely marry 3.3% with 5.0% Drops
straight into salderless breadboard.
12-pin DIL package. Arduing®
compatible, XC4425 $4.95EA

Module

This module allows eommunication on the
license frae |SM band. Supports on-air data
rates of up to 2Mbps. Arduing® compatible.
HCA508 $9.95EA

Dual Ultrasonic XCA514
Sensor Module
Maasura distances up to 4.5m. Graat for

ohstacle avaoidance robotics project. XC4442

Motor 8 Servo
Controller Module

Contral up ta four DT matars or twa
stepper motors, 5-18V0C XC4472

JUsT

$995

JUsST A
5V Stepper Motor $995 -~ Converter Module
with Controller
A csmall, wersatile motor and driver set that can
ba used with any Arduing® compatible boards

via jumper leads. XCA458

Breadboard Power Module
Addsa compact powar supply ta your
breadboard, Power fram a USE sockat

ar DC. 3.3V ar B switchabla, XC4805 plekrier)

T

ONLY ONLY
$ 525 $295

e

Flexible Light Duty
Hook-Up Wire

SPDT Miniature

DC Voltage
Regulator Module

Accapts voltage from 4.5- 38VDIC, and
autputs from 3-34VDC Qutput is adjustad
wvia a multi-turn potentiometer.
2,54 max output current.

5;555

RS-232 to TTLUART

Conned a lagagy device (ar
computer)ta your Arduing®
board ta directly communicate
toa variety of serial paripherals.
Support TX and RX signals.

2FOR

$3990
SAVE 20%

BUY 2 AND SAVE

1.37" 128 x 64 OLED
Monochrome
Display Module

For projects that don't require full eolaur, Wide
viewing angle to eliminate eye strain. Arduing®
compatible, XC3728 $24.95EA

S5
25
7=ss
-

Quality 13 0.12tinned hackup wirean [y e canee Toggle Switch NE555 12-Way Terminal Strips
plastic spoals. 8 different colours jaycar.com.au % Salder tagwith Timer IC Sturdy retention hole, &4, 104, 154,
available. 25m rall. WH3I000WH 3007 threaded bush, ST0335 ZL 3555 & 30Aavailable HM3194-HW 3200

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

&

&

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




KJ9051
250 PIECES

DIY Wooden Puzzle Kits
Fun to assemble and will make a magnificent art piece
on your desk or table. 1 x A5 Battery required.
Zodiac Wall Clock T $69.95 |

Time Engine Calendar K.7051

2 x AA Batteries 562424 IR

FIRORE" -_._/" .'r- 'y

-’ '

4KHDMI Caté Extender

with IR Extender

Extends Ak HD'MI signal using Catd cable up to 40m.
Supports AK up to 40m & 1080p up to 70m. Indudes
HDOMI loop output . ACT7 85

ABA
Rechargeable
ke

1000 mAh

AAA

VIVARTA

READY Rechargoable

e /_——— ——
P — —
o o e -
' ,/ e e

Fast Battery
Charger
with Batteries

Swann 4 Channel
- - -

Wi-Fi NVR Kit

Features True Detect™ PIR Motion Sensing

Technology, facial recognition, record

and playback simutaneously. Includes

Meatwork Video Recorder, 43 1080p

cameras, power cable, mouse, network
and HDMI cables. Ch9107

ILLUMINATED
SWITCHES

OMLY
$4495

USB Headphones

with Microphone

Great sounding
headphones with
microphone ideal for
gaming, video calls, &
podecasts. Adjustable head
band. Offfon and volume
control on cable. AAZ2008

.DETACHABLE FLEXIBLE MIC

& g
[V VARTA

)

Your Club,
Your Perks.

KEEP UP TQ DATE WITH THE LATEST
OFFERS & WHAT'S ON! JOIN NOW!

[J1800 022 888

& www.jaycar.com.au

Over 100 stores & 130 resellers nationwide
Ayrrival dates of new productsin this fiyer confirmed at tha time of print. Call your loeal store ta check stock. Oceasionally discontinued
iterns advertized an a special / lower price in this fiyer hava limited to nil stodk in cartain stores, including Jayear Autharized Resallars, and
cannat be arderad artransferred. Savings off Original RRP. Prices and special offers ara valid from 24.08.2021 - 23.09.2021.

BUILT-IN FACIAL RECOGNITION

1080P FULLHD QUALITYVIDEO

WI-FI TECHNOLOGY - EASY INSTALLATION

DC Control Box for

External Battery with Voltage Display
Feature packed control box with 2 x 50A Anderson
sockets, &6 switches, 3 x cigarette sockets, dual
USE sodket and fuse blodk in a sturdy plastic
package Mounting hardware supplied. HB8520

STYLISH FABRIC

SUPER BRIGHT
PROJECTION LAMP

Portable HD Projector

Accepts up to full HD 1080p inputs with HDMI, USE,
SD and VGA. Projection distance Tm-4m or 32"-120"
viewable siza. Remote control induded. APA004

ONLY

$30995

Concord USB Type-C
with Power Delivery

jaycar-

think. possible.

HEAD OFFICE OMLINE ORDERS
320 Victoria Road, WWww,jaycar.com.au
Rydalmare NEW 2118 tachstora@jayear. cam.au

Ph: (02) 8832 3100
Fax: (02) 8832 3169
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Colour Maximite 2

Generation 2

SDCARD

NUN1

—_— @

POWER
AUDIO

This new CMM2 computer is compatible with the original describedinmid-2020and

adds several great new features. These include more memory, higher-resolution
video modes, 24-bit ‘true colour’, more controller inputs, better keyboard and
mouse support and some new optional components like a super-accurate real-

time clock.

PART 2: ASSEMBLY & USE

itching the use of a microcontrol-

ler module like in the original
CMM?2 means there are more SMDs
onboard, but overall it has simplified
the design. Since many vendors are
now supplving boards with the vast
majority of the SMDs already sol-
dered, the cost has been kept low and
assembly is quick and easy. So we'll
get stuck into that before we describe
s0ImMe ways you can use it.

Construction

Fig.4 shows the PCB overlay for the
CMM2 Gen2 board. You can use this
as a guide during construction, but it
is also helpful for debugging, testing
or planning hardware expansion (eg,
developing an add-on board for the
computer).

If you're building your CMM2 Gen2
from scratch (including soldering all
the SMDs), we’ll assume that you
know what you are doing and just give
some general pointers. Firstly, make
sure that youhaveIC3 &IC4 orientated
correctly before you solder more than
a few pins. Even experienced construc-
tors can sometimes mountICs with pin
1 in the wrong location, and fixing it
is a lot of work!

sificonchip.com.au

WoRDSs AND MMBASsIc BY GEOFF GRAHAM
DESIGN AND FIRMWARE BY PETER MATHER

After soldering IC3 and IC4, clean
up the board and scrutinise the solder
joints to ensure they’re all good and
there are nobridges. You can mount the
remaining SMDs in pretty much any
order. Do check the orientation of the
remaining ICs and oscillator modules
before and after tacking them down.

Once you have all the ICs, resistors,
capacitors, oscillators and reset switch
in place, give the board another clean,
and you're at the same point as some-
one who is starting assembly from one
of the partially pre-assembled kits,

Finishing your computer

Even if you have a partially assem-
bled second-generation Colour Max-
imite 2, you still need to complete
it by soldering the connectors and
larger components, a few of which are
surface-mounted. This is reasonably
straightforward; only a couple of items
need to be treated with care.

The first is the SD card socket, which
should be soldered first so that you
have easy access with the soldering
iron. This is a surface-mounting con-
nector, and it has two small pins on
its underside which match two holes
in the PCB. These help locate the

Australia’s electronics magazine

connector in the correct position while
you solder the pins.

The best approach in soldering this
socket is to apply plenty of liquid
flux on the pins and carry the solder
to the joint on a fine-tipped, tempera-
ture-controlled soldering iron. You
could also use fine-gauge rosin cored
soldering wire and solder the joints
directly, but this has the risk of add-
ing toomuch solder causing shorts etc.

Note that the socket must be held
firm to the PCB while soldering, as
any gap between it and the PCB will
prevent an inserted SD card from mak-
ing reliable contact with the connec-
tor pins.

To start, solder the two tabs on the
right-hand side of the socket (viewed
from the front) and the five on the left-
hand side. Some are close to the socket
shield, so take care not to cause a sol-
der bridge there. You can then solder
the nine pins at the rear. If you get a
solder bridge, don’t worry and carry
on with the other pins.

Finally, examine your soldering
carefully and clean up any solder
bridges using solder wick. Be careful
here as solder wick can suck up all
the solder (although generally, it will
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This subwoofer uses just one 8-inch (200mm) driver, yet its response

1

extends below 30Hz and it’s capable of delivering over 100dB SPL! That’s
despite a modestly-sized cabinet that’s less than 30cm wide, making it
relatively easy to hide. So how does it achieve this? Read on to find out.

his subwoofer is relatively inex-

pensive to build and not all that
hard either, thanks to its clever design.
If you already have most of the tools,
it will probably end up costing around
$200 in total (depending on where you
get your hardware). You can get away
with using a relatively small ampli-
fier to drive it too, given its high effi-
ciency, although you will need an
active bandpass filter (to be described
next month).

Being a “Tapped horn” subwoofer
means that its sole driver is placed
inside a horn. This type of subwoofer
was made famous by Thomas Danley
of Danley Sound Labs. They are often
used in sound reinforcement; visit
siliconchip.com.awlink/ab9q for a
few examples.

If you want to see the ultimate mani-
festation of the tapped horn subwoofer,
check out the video at https://youtu.be/
Zbf3bzpgml8

The term “tapped horn” does not
sit easily with the engineer in me, as

66 SILICON CHIP

itis notactually horn-loaded. Instead,
it would probably be more accurate to
call the alignment a re-entrant reso-
nant pipe. Butlet’s set semantics aside
and use the common name.

After reading a few articles on this
approach to making a sub, I decided
to see how they work. The aim was
to present a tapped horn design that
fits into a domestic setting, allowing
readers to explore this concept in an
approachable manner. So, if you have
ever wondered about this sort of sub,
here is your chance to spend a week-
end and find out for yourself how
they work!

This subwooferis more than enough
for a living room, study or bedroom —
it has been kept to a modest scale and
cost. The design presented has been
simplified to avoid odd cutangles, and
I have taken out non-essential corner
fillets to keep the assembly as simple
as possible.  have even sized the box
so that you can use standard sheets of
MDF with minimal cuts.

Australia’s electronics magazine

In loudspeaker design, the designer
needs to juggle several parameters,
notably: the size of the box, how loud
it will go (SPL), its low- and high-
frequency extension (bandwidth),
and its efficiency (how much power
it takes to drive to a particular sound
level).

A tapped horn can push the effi-
ciency, low frequency extension and
SPL well beyond that offered by a con-
ventional sealed or vented enclosure.
It achieves this by placing the driver
inside the acoustic path and folding
that path around, so that the output
from the back of the driver adds to the
output of the front of the driver.

But there ain’t no such thing as a
free lunch, so you pay the price in
complexity.

As shown in Fig.1, one side of a
loudspeaker drives the horn close to
its end, and the other side of a loud-
speaker drives it close to its output.
If the two drivers are fed with the
same signal, they deliver out-of-phase

sificonchip.com.au



signals into the horn since they face
opposite directions. This gives the
simulated response shown in Fig.2;
note the extended bass response.

But the same driver can’t exist in
two different places, so to get the
driver to fire into both the front and
back ends of the hom, the enclosureis
folded over on itself — see Fig.3. This
single-fold design is still really long
and not that convenient. It is possi-
ble to fold these up further in several
ways. The configuration we have cho-
sen is shown in Fig.4.

Ideally, it would be made from con-
ically expanding sections, but those
are really fiddly to cut. You will note
that we have cheated on this and
made the sections straight. Our tests
show that the impact is not enough to
worry about.

Remember thata conventional sealed
enclosure is there to absorb the rear-
ward output from a driver. By juggling
the length and area of the path from
the back of the driver to the mouth,
we achieve constructive interference of
the sound over a set bandwidth. This
increases the efficiency and allows us
to push the low-frequency extension
further down.

Of course, this comes with compro-
mises. A tapped horn only works over
a limited bandwidth, after which the
output becomes a series of peaks and
dips. Therefore, we need to set the
crossover frequency low enough to
cut out all the unwanted frequencies.
Also, below the low-frequency cutoff,
cone excursion becomes uncontrolled,
similar to a vented enclosure.

The solution is to drive the sub-
woofer with an active crossover that
filters out high frequencies and pro-
vides a subsonic filter to remove
unwanted low frequencies.

Every professional sound system
includes subsonic filtering for their
subs. This protects the drivers from
over-excursion and avoids the ampli-
fiers wasting power by driving the
speakers with signals they cannot
generate.

This article presents only the sub-
woofer. It should be driven with a sig-
nal that’s been through a 20Hz sub-
sonicfilter (high-pass) of 24dB/octave
and a low-pass filter of -24dB/octave
with a -3dB point of 80Hz.

We will present an active crossover
design to provide this next month.
Still, you can probably drive it from
the subwoofer output on many home

sificonchip.com.au

Fig.1: the basic concept of a tapped hormn
subwoofer. The two drivers are supplied with the same signal. As

they are mounted rotated 180° com pared to each other, the signals they generate
within the horn are out-of-phase. But it takes time for sound to travel down the
horn, so over a certain range of frequencies, the sound reaching the outer driver
is in-phase, resulting in constructive interference and reinforcement.
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Fig.2: the simulated response of a folded horn. It gives a nice broad plateau
over the range from just below 30Hz up to about 100Hz plus a series of peaks
and troughs at higher frequencies, as the sound waves constructively or
destructively interfere depending on the specific frequency. So we need a low-
pass filter to eliminate signals ahbove 100Hz for it to sound good.

Fig.3: this rearrangement of the tapped horn shown in Fig.1 is more practical
to build since it is both shorter and uses just one driver instead of two, but it
achieves the same result.

Fig.4: more folding of
the horn (and a bit of ”
creativity regarding

how it tapers) allows
us to create an

even more com pact
enclosure without
sacrificing much in the
way of performance.
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‘Playing’ with fire

Dave Thompson

I always hesitate to ‘help’ repairers or installers do work in my home.
While I presume that my talents would come in handy (even if I'm just
acting as a third hand), I know how frustrating it can be when someone
who is not an expert is hovering over you. Sometimes, a ‘helper’ is
actually a hindrance. In this case, I think the guy appreciated assistance

from someone with decent electronics knowledge.

little while ago, I was sitting in

my workshop doing something-
or-other when suddenly there was a
huge hoom! The earth shook, dust fell
from the light fittings, and everything
on the bench was rearranged slightly.
This didn’t overly disturb me, as
earthquakes are a dime a dozen here
these days.

I'll admit that my heart did race a
little, as it always does with quakes,
though I did think it a bit unusual
at the time. Most ‘quakes don’t have
the sharp shock and loud audio
soundtrack this one had, tending
instead to be rolling, rumbling affairs
lasting perhaps 30 seconds or more.
This one was very short and sharp,
and quite loud, but I thought nothing
more of it at the time.

I know, great story, right? However,
this will all become relevant later, I
promise!

Keeping the ‘cave’ comfortable

Increasingly, our news reports seem
to be chock full of extreme weather
events. If it isn’t droughts, it's floods,
and if it isn’t wildfires, it is plunging
temperatures from seemingly endless
polar blasts. Sometimes both of these
will happen in the same place, just a
few months apart.

While being so far away from the
hottest places on the planet does help
us here in New Zealand a little, being
so close to very cold places does have
its drawbacks. Anyone who has vis-
ited Christchurch (or anywhere further
south of here) in the middle of win-
ter will know what I'm talking about.

This year, we have record-breaking
‘cold snaps’, which sound vaguely
appealing, like something my grandma

sificonchip.com.au

would have baked. But to those of us
living here, they are anything but.
When the mercury drops to -7°C of
a morning, for example, one really
appreciates having a well-insulated,
well-heated double-glazed home.

The rub is that most homes built
here before, say, the 1980s are mainly
uninsulated (apart from some having
fibreglass insulating batts retrofitted
into the roof over the living areas if
you were posh).

They typically have single-glazed
windows, making them increasingly
inappropriate for the temperature
extremes we are now seeing in the
summer and winter months.

My parents’ ex-home, which we
have just sold due to them not being
here any longer, is a classic example.
Mum and dad added insulation and
better windows to their 1959-built
house, where practical, while they
lived there.

But with no wall insulation, mini-
mal roofinsulation and originally just
two back-to-back fireplaces toheat the
whole house (eventually replaced with
stand-alone electricheaters, then heat
pumps), the home was very suscepti-
ble to heat and cold. It was sweltering
in the summer and impossible to warm
up in the winter.

These days, itis increasingly import-
ant that houses be properly built and
well-insulated. Not only is it a nicer
place to be, but it is also a lot less
expensive to heat or cool, especially
given that costs of energy — whether
electricity, gas or wood — are all going
through the roof (pun intended!).

Time for an upgrade
Recently, the 35-plus-year-old

Australia’s electronics magazine

Items]CoyerediThis]Manth
® 'Playing’ with fire
® TV remote control repair

® Surround sound system repair
® RS-485 network with
intermittent faults
® Philips AE5230 radio repair
® Repairing two laptops that
wouldn't POST
*Dave Thompson runs PC Anylime
in Christchurch, NZ.
Website: www.pcanytime.co.nz
Email: dave@ pecanytime.co.nz

- v

Masport LPG gas fire we inherited
when we bought this house five years
ago started playing up.

The Masport range is well-known
and seems to include pretty decent
products. However, the model in our
lounge was deprecated years ago and
finding information on it turned out
to be a challenge.

The ‘modern’ Masport company has
nothing relating to it on their website,
not even giving it a listing in its ‘old
bangers’ section. I eventually found,
through a helpful forum post, a PDF
service manual for it. With that, I could
finally plumb the depths of what is still
available for it parts-wise, which, as
you can probably guess, is 5/8ths of
less than nothing,

30, the weather was getting colder,
and our gas fire often wouldn't start
properly (which entails opening a
valve to the ‘light’ position and push-
ing a piezo striker button repeatedly
until it decides to work). When it did
light, it performed poorly.
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ELECTRONICS SPECIALISTS TO

* DEFENCE » AVIATION * MINING
» MEDICAL » RAIL « INDUSTRIAL

Our Core Services:
o . EIectronlc

B 15017025
g Calibration

2137 Years

¥ | Repair
1 Specialisation

B Power Supply
i4 Repair to

SWITCHMODE POWER SUPPLIES Pty Ltd susis s
Unit 1/37 Leighton Place Hornsby NSW 2077
(PO Box 606 Hornsby NSW 1630}
Tel: 02 8476 0300
Emall: service@switchmode.com.au Website: www.switchmode.com.au
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CNC Machining
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Enclosure Customisation
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MICROMITE TO SMARTPHONE!

This project demonstrates how to use a Micromite as the heart of an

IoT (Internet of Things) device. But there are many other reasons you
might wish to connect a Micromite to your Android smartphone, such as
making it easy to monitor what your device is doing without going to the
trouble or expense of fitting it with an LCD screen. It also makes it really

easy to control the software running on the Micromite.

he Micromite Mk2 (January 2015;

siliconchip.com.au/Article/8243)
is a great way to get into programming
microcontrollers, because you need
so little to get it up and running, and
the BASIC language it uses is easy to
learn. But to make the most of it, you
really need some sort of screen.

That's why the Micromite LCD Back-
Pack series (starting in February 2016)
has been so popular. It combines the
Micromite with a colour touchscreen,
giving you an easy way to interact with
the device and display information.
But that arrangement is considerably
more expensive and complex, and a
separate screen isn’t always required.

The Circuit Notebook section of the
May 2015 issue (siliconchip.com.auw/
Article/8395) showed how low-cost
Bluetooth modules could be used to
allow two Micromites to communi-
cate without wires. But what about
using such a module to interface with
a smartphone?

That way, the phone becomes the
user interface to the Micromite, so you
can get away with amuch simplerand
cheaper arrangement — assuming you
already have a suitable phone.

And since smartphones generally
have a connection to the internet, the
Micromite can become an IoT (inter-
net of things) device and easily share
data with other devices.

This article explains how to connect
a bare Micromite chip to an Android
mobile phone to communicate and

82 SILICON CHIP

display data without using a screen.
You can even communicate with the
Micromite’s terminal output data
stream using an Android app, sending
it BASIC commands and so on.

Basic arrangement

After programming a 28-pin Micro-
mite chip via the conventional PCUSB
connection, I was able to disconnectit
from the PC and transmit the Micro-
mite’s terminal output data stream
over Bluetooth to an Android App,
running on an inexpensive mobile
phone.

The design requires very few com-

ponents:

1) A smartphone running some ver-
sion of the Android operating
systemn.

2)A 28-pin Micromite PIC chip
loaded with MMBasic, and a tan-
talum or ceramic capacitor for

Phone Image Source:
Android Open Source profect

the Vcur pin, as recommended by
Geoff Graham.

3)An HC-05 Bluetooth module,
preferably one with an Enable
pushbutton key.

4) A USB to TTL converter (eg, one
based on the ubiquitous CP2102
chip).

5) A short USB extension cable.

6) A BMP180 atmospheric pressure
sensor (for this particular demon-
stration application).

7) A four-AA battery holder modi-
fied by tapping the output volt-
ages at 3V and 4.5V. The fourth
cell is not needed, so that posi-
tion can be left empty.

8) A small piece of Veroboard.

9) Some hook-up wire.

Bluetooth module setup

The first job is to configure the
Bluetooth module as required by this

+3.3V O4— —1-O STATE

»TD O O R >

USBURT 1 om0 < e
GND O 0 GND TRANSCEIVER
w5y o - Pt MODULE
—oen
+5Y

+| AxAA
E BATTERY
JT_ SOX O siint
a
3 Fig.1: the HC-05 Bluetooth
H‘J v transceiver module is wired up to
= a USB-UART bridge and battery
> pack so that the Bluetooth module
T—o/o—c o can be set up using a PC.
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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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Allan Linton-Smith reviews an $80 ebay ‘“bargain™

“ MRT 433.7 -56.5dBm

I bought this “tinySA” spectrum analyser/signal generator
on ebay for just $80 including delivery! It is a standalone device which
can be connected to a computer for recharging and reprogramming.

hile oscilloscopes are used

to measure and view signal

amplitude (voltage) vs time,
a spectrum analyser is used to mea-
sure and view a signal amplitude vs
frequency.

Like oscilloscopes, over time, cheaper
and smaller spectrum analysers are
becoming available.

When I spotted the tinySA for sale, I
had to get one as [ use spectrum anal-
ysers often, and I wanted to know if a
device this cheap was any good.

It is a standalone device and is con-
nected to a computer or USB charger. It
can be programmed using tiny3A soft-
ware from www.tinysa.org/wiki/

It arrived neatly packed in a card-
board box with a lid and included two
SMA cables, an 3MA female-female
converter, a small 10-30cm telescopic
antenna and a USB Type-C charging
cable.

It comes in anice little pocket-sized
black enclosure and has two SMA con-
nectors; one is the high-frequency input

86 SILICON CHIP

or output (260-960MHz), while the
other is the input or output for lower
frequency signals, down to 100kHz.

It does nothave a tracking generator;
it is merely switched between analysis
mode or generator mode. However, it
can be used for plotting RF frequency
response using the “max hold” setting
and an external sweep generator.

It worked straight out of the box. It’s
remarkably accurate too, and we didn’t
even have to charge it straight away.

RF Spectrum Analysers are usually
very expensive devices, often costing
thousands of dollars (even old pre-
loved ones).

tinySA

Australia’s electronics magazine

So for $80, this seems like an excel-
lent deal. And while some cheap mod-
ules we've tried either didn’t work at
all or instantly self-destructed. this one
gave useful readings immediately.

Using it

If you have ever used a “real”
benchtop spectrum analyser, you will
know that they may need a significant
warm-up time and a lot of setting up.

But this one required almost no
adjustment. The resolution bandwidth
(RBW) and reference level were setauto-
matically, and the instrument discov-
ered a signal immediately!

Spectrum analysers definitel yrequire
abit more ‘tuning’ than an Oscilloscope,
but this little device makes life easy.

Except for RF enthusiasts, most ofus
don’t really need an RF spectrum anal-
yser all that often. But when you need
one, vou need it. So it makes sense to
not spend heaps on a benchtop unit
which will just be gathering dust for
99.9% of the time.
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SiliconiGhin

Are your copies of SILICON
CHip getting damaged
or dog-eared just lying
around in a cupboard or
on a shelf? Can you quick-
ly find a particular issue
. that you need to refer to?

Preview only. -

Keeplyour copies

safes securerfand
alwaysiavaillablewith

thesehandy binders

These binders will protect your
coples of SILICON CHIP. They
feature heavy-board covers,
hold 12 Issues & wlll look great
oh your bookshelf.

+ 80mm Internal width

% SILICON CHIP logo printed
In gold-coloured lettering on
splhe & cover

siliconiChip/Buhlications
ROIBOXH3'9
CollarpyiBeach:2097

Order online from WAL |
siliconchipfcomfau/Shop/d
or call (02) 9939 3295 and
quote your credit card
number. *See website for
delivery prices.
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SIDIGCCN
CHIP.......

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.

VISA
mastercard PCI'?'F

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

MAIL24/7
PO Box 138, GOLLARDY, HEW 2097

9/

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 slliconchlp. com. au/Shop/9
$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 [Aug2 1)

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)

PIC12F675-1/P Mator Speed Controller [(Mari3), Heater Controller [Apr18)
Useless Bax 103 [Dec1®)

PIC12F675-/8N  Tiny LED Xmas Tree (Now13)

PIC16F1455-/F  Microbridge (May17), USE Flexitimer [Juneid)
Digital Interface Madule (NowiB), GPS Finesaver [Jun13)
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 Motor Speed Controller [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/

TOUCHSCREEN DIGITAL PREAMP {SEP 21)
- Micromite LCD BackPack V3 kit (SC5082) $75.00
- Micromite LCD BackPack V2 kit (SC4237) $70.00
- pair of ADB403ARZ10(5C5912) $40.00
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 $15.0
- 1501820P-based audio recording and playback maodule $5.00
ADVANCED GPS COMPUTER {21
- Micromite LCD BackPack V3 kit (SC5082) $75.00
- WK2B28U7EELF GPS module (SC5135) $25.00
- MCP4251-502E/F IC [(SCB052) $3.00
ARCADE PONG (CAT SC5834) {21
Fair of Signetics-branded NERBENS, for critical AS/ES paddle ICs $12.50
MINI ISOLATED SERIAL LINK COMPLETE KIT (CAT SC5750) 4R 21)
All parts required to build the project including the FCB $10.00
AM/FM/SW RADIO AN 21)
- PCE-mount right-angle ShA socket [SC4315) $2.50
- Pulse-type rotary encoder with |ntegral pushbuttan [SCHE11) $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, micro, diffused RGE LEDs and cther parts $38.50
FLEXIBLE DIGITAL LIGHTING CONTROLLER PARTS {ocT2)
4% [iE7514AB I0s, 8 x S1HB15NG0E-GE 3 Mosfets, switchmode converter module,
GM137 opto, high-voltage resistors and capacitors plus SMO LEDs. $100.00
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

*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-/80 Four-Channel OC Fan & Pump Contraller [Dec18)
PIC32MMO256GPM028-1/88 Super Digital Sound Effects [Aug13)

PIC32M1 70F2560-501P/T  44-pin Micromite Mk2 [Aug14), 4DoF Simulation Seat {Sep 13)

PIC32NX1 70F 256B-501/8P  Micromite LCD BackPack W1-¥3 (Feb16 /May17 / Aug19)
Wicromite DDS far IF Alignment [Sep 17), Tariff Clock [Jul13)
GP5-Synched Frequency Reference (Mow13), Air Quality Manitor [Feb2)
RCL Baox (Jun20), Digital Lighting Controller Micromite Master [(Now20)
Advanced GPS Computer [Jun21)
Toushzoreen 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

Separate/Optional Components:
- 3.5-ineh TFT LCD touchsereen [Cat 5C5062) $30.00
- DHT22 temp/Mumidity sensor [Cat SC4150) $7.50
- BMP130 [Cat 504344 OR BMP250 [Cat SC4595) temp/pressure sensor $5.00
- BME280 temperature/pressure/humidity sensar [Cat SC4608) $10.00
- D53231 real-time clock S01C-16 1C (Cat SC5103) $3.00
- 23LC1024 1ME RAM (S0IC-8) (Cat SC5104) $5.00
- AT255F041 512KE flash (SQIC-8) (Cat SC5105) $1.50
- 10uF 164 X7R through-hale capacitor (Cat SCH1086) $2.00
VARIOUS MODULES & PARTS

- 5i4732 radio IC (5147 3x FM/AM/SW Radio, Jul21) $7.50
- EAZ-BMU relay [FIC Programming Helper, Jun21) $3.00
- YK2328U7GELF GPS module [Advanced GPS Computer, Jun2 1) $25.00
- MCP4251-502E/F (PIC Programming Helper, Jun21) $3.00
- 2.%inch touchscreen LCD module [Lab Supply, May2 1) $22.50
- 5pin FyY=1 digital effects IC [Digital FX Unit, Apr21) $40.00
- 15m 02 3W SMD resistor [Battery Multi Logger / Arduina P5U, 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) $10.00
- SiEVH1AR 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
- 25LCW1024- /P SRAM 8 MCPY3531T (UHF Repeater, May13) $11.50
- MCP1700 3.3 LDO requlatar (suitable for USE M&K Adapatar, Feb13) $1.50
- ESP-01 Wik Module [El Cheapo Modules, Aprig) $5.00
- ¥531053 Geeetech Arduino MP3 shield [Arduino Music Player, Jul17) $20.00
- 053231 real-time clock module with mounting hardware (El Cheapo, Qct16) $5.00
- CP2102 USBE-UART bridge $5.00

# 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
DOOR ALARM AUG1E 03107181 §5.00 TUNEABLE HF PREAMPLIFIER JANZD 0611019 $2.5[]
STEAM YWHISTLE / DIESEL HORN SEP18  D910D6181  $5.00 4G REMOTE MONITORING STATION FEB2D 27111191  §5.00
DCC FROGRAMMER [INC. HEADERS) 0CT18 504716 §750 LOW-DISTORTION DDS [SET OF 5 BOARDS) FEB2D  01106192-6 §20.00
L WITHOUT HEADERS 0OCTi68  D9107181  $5.00 NUTUBE GUITAR DISTORTION / OVERDRIVE PEDAL  WMAR20  D1102201  §7.50
OFTO-ISOLATED RELAY (INC. EXT. BOARDS) OCTi6 1010718172 §7.50 THERMAL REGULATOR INTERFACE SHIELD MAR20 21109181 $5.00
GP5-5YNCHED FREQUENCY REFERENCE NOViS  D4107181  §7.50 L PELTIER DRIVER SHIELD MAR20 21109182  $5.00
LED CHRISTMAS TREE NOV1S 16107181 $5.00 DIY REFLOW OVEN CONTROLLER (SET OF 3PCBS)  APR20  D1106193/45/6 $12.50
DIGITAL INTERFACE MODULE NOViS 16107182  $2.50 7-BAND MONO EQUALISER APR20 01104201 §7.5D
TINNITUS/ANS OMNIA KILLER [JAYCAR VERSION) NOV1IS  O1110181  $5.00 L STEREOD EQUALISER APH20 01104202 §V.50
L ALTRONICS VERSION NOViS 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 PCB JANTS 24110181 $5.00 L CAPACITOR /INDUCTOR BOARD JUnZD 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 FRONT 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 FCBE FEB18 10111183  $10.00 L ACRYLIC CASE PIECES /SPACER [BLACK) JUL20 5Ch448 §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 ALTRONICS VERSION JUL20 15005202  $5.00
LOW-NQISE STEREQ PREAMP MAIN PCE WMARIS 01111119 §25.00 U5E SUPERCODEC AUG20 01108201 §12.50
L |NPUT SELECTOR PCB WMARIS 01111112 $15.00 L BALANCED ATTENUATOR NOV20D  D110D6202  §7.50
L PUSHBUTTON FCE WMAR1S  D1111113  $5.00 SWITCHMODE 7EXX REPLACEMENT AUG20 18105201 §2.50
DIODE CURVE PLOTTER WMARIS  D4112181  §7.50 WIDEBAND DIGITAL RF POWER METER AUG20  D4108201  $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 504850 $17.50 L FROMNT PANEL SEP20  D4105202  §5.00
L COILPCE APR1G 19111181 §5.00 NIGHT KEEPER LIGHTHOUSE SEP20 DB110201  §5.00
L PXEL FCE [16 PIXELS) APR1G 19111182 §5.00 SHIRT POCKET AUDIQ OSCILLATOR SEP20 D1110201  §2.50
L FRAME PCE (5 FRAMES) APR19 19111183 §5.00 L 3-PIN ATtiny FROGRAMMING ADAFTOR SEP20 D1110202  §1.50
L DRIVERFCB 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 NOV2OD 16108201 1250
D5P CROSS0VER [ALL PCBs — TWO DACs) MAY19 506023 $40.00 L RGEVERSION (BLACK) NOV2OD 16108202 1250
L ADC PCB MAY13  D1106131  §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 01106193  $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 CONTROLPCB MAY13  D1106195  $5.00 DIGITAL LIGHTING CONTROLLER LED SLAVE DEC20 16110205  §5.00
L LCD ADAFTOR MAY13 01106196  $2.50 BK1158 AM/FM/SYW 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 01108191 $5.00 ARDUIND O-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 05107181  §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 §V.5D
40aF SIMULATION SEAT CONTROLLER PCB SEP13 11109131  §7.50 ARDUIND 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 POWER SUFFLY CONTROL PCE MAY21 16104211 $10.00
SIX INFUT AUDIO SELECTOR MAIN PCB SEP13  D1110191  §7.50 L. REGULATOR FCE MAY21 16104212 §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 0CTi3 04108151  $10.00 PIC PROGRAMM ING HELPER &-FIN FCE Juwzl 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  DE109181-5 $25.00 ARCADE MINIFONG JUwg1 08105211 §35.00
L CASE PIECES & DIAL NOV13  5CH166 $25.00 5473 FMARM /SW DIGITAL RADIO JuL2i CSE210301C §7.50
TINY LED XMAS TREE [GREEN/REDAMHITE) NOV1S 16111191 §2.50 204 DC MOTOR SPEED CONTROLLER JuLzi  110og211  §V.ED
HIGH POWER LINEAR BENCH SUPPLY NOV1S 18111181 $10.00 MODEL RAILWAY LEVEL CROSSING JuLzi 09108211 $5.00
L HEATSINK SPACER [BLACK) NOWV13  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  SCE167 $250 L [0 EXPANDER AUG21 11104212 §2.50
UNIVERSAL BATTERY CHARGE CONTROLLER DEC1S 14107181 §10.00 NANO TV PONG AUGZ1 0106212 §250
BOOKSHELF SPEAKER PASSIVE CROSSOVER JAN2D 01101201 $10.00 LINEAR MIDI KEYBOARD [ KEYS) AUG21 23101213 §5.00
L 5UBWOOFER ACTIVE CROS50VER JAN20 01101202 §7.50

ARDUIND DCC BASE STATION JAN20 09207181  $5.00 TOUCHSCREEN DIGITAL PREAMP SEPZ1 01103191  $12.50
NUTUBE VALVE FREAMPLIFIER JAN20 01142191 §10.00 L. RIBBON CABLE / IR ADAPTOR SEPZ1 01103182  $2.50

We also sell an A2 Reactance Wallchart, RTV&H DVD, Vintage Radio DVD plus various hooks at sliiconchlp. com.awShop/a



YINTAGE TELLYISION

Sanyo’s 8-P2 TV (1962) and

horizontal linearity

By Dr Hugo Holden

The early 1960s was a boom time in the
television industry, as semiconductor-based
compact and portable TV sets were gaining in
popularity. Many of these could be powered
by either onboard batteries or an external 12V
supply. Valve TVs were rapidly becoming
obsolete, and transistors started to fill the role
of valves in demanding applications.

96 SILICON CHIP Australia’s electronics magazine

One ofthe most demandingroles in
a semiconductor-based TV set is
that of the horizontal scan transistor.

It must have a very low saturation
voltage drop during the horizontal
scan time, be able to withstand very
high peak collector voltages during fly-
back and have a short storage time, so
itcan switch off rapidly toallow a fast
flyback. Some of these features were
difficult to achieve for a germanium
device in the early 1960s.

In the Sony Micro 5-303E TV, also
released in 1962 (to be described in
an upcoming article), they were well
ahead of the game in transistor design.
Sony had already moved to silicon
transistors for the horizontal and ver-
tical scan and video output stages. Not
all companies were this advanced, but
the germanium transistor technology
was still up to the task.

One of the most acclaimed early
transistor-based TVs was Sony’s
8-301W, said to be one of the world’s
first nearly all transistor-based minia-
ture TV sets (ithad valve EHT rectifi-
ers). However, it was justbeaten to the
marketby the Philco Safari in the USA.

But there is little talk of the Sanyo
8-P2 of the same vintage. Despite
it being the same size as the Sony
8-301W and the same age as the Sony
5-303E, it does not contain a single
silicon transistor.

The Sanyo 8-P2 TV educated me
on transistor television design. It was
given to me by an elderly retired TV
technician in 1975 or thereabouts,
when I was around 17. He was valve
TV trained and never warmed to the
notion of transistors, even though he
was very smart and had built a num-
ber of his own valve TV sets.

Faults

This particular set was faulty. The
horizontal output transistor, which
had been replaced, just sat there heat-
ingup withno EHT and no horizontal

sificonchip.com.au
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PRODUCT SHOWCASE

ElectroneX returns to Sydney this year on November 10th

Following the delay of ElectroneX
this year — The Electronics Design &
Assembly Expo and Conference will
be hosted in Sydney on the 10-11th of
November 2021 at Rosehill Gardens
{(10am-6pm on the 10th, and 9am-4pm
on the 11th).

Reflecting the growth of high-tech
niche manufacturing in Australia,

Electrolube launch new range of versatile thermal gap fillers

Electrolube has launched the GF400,
a two-part, liquid-silicone-based gap
filler. It can either be cured at room
temperature or accelerated with heat.
Once cured, GF400forms alowmeodu-
lus elastomer that prevents the ‘pump-
out phenomenon’, ensuring minimal
degradation of effective heat dissi-
pation.

Thermal gap fillers are widely used
for mobile and touchscreen applica-
tions. However, the GF400 range is
extremely adaptable and can be used
in a multitude of applications from
PCB assembly and housing automo-
tive electronics discretely, including
HEV, NEV and batteries, power elec-
tronics, LEDs and fibre optic telecoms
equipment.

GF400 is soft and compliant, mak-
ing itideal for low stress applications,
and provides a wide operating tem-
perature range between -50 to +200°C.,

MPLAB tools — now on the Cloud

Microcontroller (MCU) design is
easier than ever with the new MPLAB
cloud tools ecosystem available now
for PIC and AVR devices from Micro-
chip Technology.

The enhanced MPLAB Xpress IDE
delivers a powerful, scalable cloud
infrastructure for development and
debugging along with community col-
laboration tools using secure GitHub
repository interface controls.

106 SILICON CHIP

at the 2019 Expo more than 87% of
visitors said that they had met new
companies and 81% discovered new
products and technology they were
not aware of, reinforcing the import-
ant role of exhibitions in showcasing
new technology.

The 33rd Surface Mount & Circuit
Board Association (SMCBA) Electron-
ics Design & Manufacture Conference
will also be held over the 9-11th of
November at Rydges Parramatta.

The speaker program for the con-
ference is currently being finalised;
visit www.smcha.asn.au for further
information.

It’s also low viscosity, enabling easier
dispensing, and provides high thermal
conductivity of 4W/mK.

The GF400 has a straightforward
mix ratio of 1:1 and a fast cure time
of 20 minutes at 100°C, vastly increas-
ing throughput. Alternatively, the gap
filler can be cured at 25°C for 12 hours
or 90 minutes at 60°C.

The new thermal gap filler is UL94
V-O approved and has an excellent
dielectric strength of 9kV/mm.

There’s also a 50mL version of the
GF400 in development. We will offi-
cially pre-launch the GF400 at Elec-
troneX on the 10-11th November in
Sydney, alongside our new range of
UV Cure conformal coatings.

Electrolube would like to extend a
warm welcome to all visitors at their
booth A20 during the two day event.
For further information, please visit
www.electrolube.com

Registration for ElectroneXis free, as
is on-site parking. To register online,
go to the following link: siliconchip.
com.aw/link/abae

You can also call (03) 9676 2133 or
email info@auexhibitions.com.au for
more information.

Australasian Exhibitions

and Events Pty Ltd

Suite 11, Pier 35, 263 Lorimer St
Port Melbourne YIC 3207

Tel: (03) 9676 2133

email: ngray@auexhibitions.com.au
Web: www. auexhibitions.com.au

Electrolube

3/98 0Id Pittwater Road

Brookvale NSW 2100

Tel: (02) 9938 1566

email: sales@hkwentworth.com.au
Web: www. electrolube.com.au/f

The free, all-in-one cloud platform
combines easy, integrated search and
discovery of example code, graphical
configuration of projects and code
debugging in a collaborative envi-
ronment. This environment enables
enterprise-scale rapid development
while simplifying software design for
users at all skill levels with an intui-
tive browser-based interface and cloud
connectivity.

Australia’s electronics magazine

Developing, debugging and deploy-
ing project applications directly from
any web browser can be completed
without any software installation.

For more information, visit: www.
microchip.com/MPLABCloud Tools

Microchip Technology Inc.
Unit 32, 41 Rawson Street

Epping NSW 2121
Weh: www, microchip.com/

sificonchip.com.au
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Radio, Television & Hobbies: the COMPLETE archive on DVD

This remarkable collection of PDFs covers every issueof R & H, as it was known from
the beginning (April 1939 — price sixpencel) right through to the final edition of R, TV & H
in March 1965, before it disappeared forever with the change of name to EA.

For the first time ever, complete and in one handy DVD, every arficle and every issue
is covered.

If you're an old timer {or even young timer!) into vintage radio, it doesn't get much more
vintage than this. If you're a student of history, this archive gives an extraordinary insight
into the amazing breakthroughs made in radio and electronics technology following the
war years.

And speaking of the war years, R & H had some of the best propaganda imaginable!
Even if you're just an electronics dabbler, there's something here to interest you.

e Every issue individually archived, by month and year
¢ Complete with index for each year

(ONLY/
» A must-have for everyone interested .'r
in electronics
- S S1NIN0IRER
Exclusive to:

SILIQM Order now from www.siliconchip.com.au/Shop/3 or call
CHIP (02) 9939 3295 and quote your credit card number.
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T
ERED!

The Vintage Radio Collection
from the pages of SILICON CHIP

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

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

/1

to get hold of could be referenced. Until now, that was not possible. Physical DVD:
e Al In paper sleeve T _¢s5
We’ve put together a DVD# containing every “Vintage Radio” column for In deluxe case "S55 — $60

more than 20 years — from April 1997 right through to December 2018 — and (Plus $10 p&p within Australia)
included an easy-to-read index so you can find the one you’re looking for.

They’re all provided in PDF format so the quality is even better than in the Downloaded copy - $50
magazine (you can actually read many dials!). And there’s much more than T o e e o YoUr

radios — there’s articles on vintage TVs, amplifiers... all from a bygone era! hitps://get.adobe.comreader/
Cannol be used with an audio DVD Player

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

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 bocks 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 desp, 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.
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WARNING!

SiLicon CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring
should be carried out according to the instructions in the articles.

When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high

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

Devices or circuits described in SiLicon CHIP may be covered by patents. SILICON CHIP disclaims any liability for the
infringement of such patents by the manufacturing or selling of any such equipment. SiLiIcoN CHIP also disclaims any
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws.

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the
Competition & Consumer Act 2010 or as subsequentlyamended and to any governmental regulations which are applicable.
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NotesI&iErratal

Programmable Hybrid Lab Supply with WiFi, May & June 2021: the footprints for transistors Q3 and Q4 on the PCB are incorrect,
with the base & emitter pins (pins 1 & 2} swapped. There are two possible solutions to this: either gently bend the pins of these
transistors up so that they can be soldered in place upside-down, or trim the leads of two NPN T0-92 package transistors to
reach the appropriate pads. Also, there is an error in the parts list; the 150C2 axial resistor should be 68, and the 68¢2 SMD
resistor should be 1500 0.5W (M2012/0805 size). This error also affects Fig.6 in the June 2021 issue; the 150Q through-hole
resistor below REG2 should be 682, and the 68Q SMD resistor 1o the right of REG1 should be 150¢2 0.5W.

High-Current Four Battery/Cell Balancer, March & April 2021: The UM6KM34N and UMBK3 TN transistor types have been
swapped throughout both parts of this article. Q7 should have been specified as UM6KM34N, while Q8,Q13,Q18,Q19and Q24
should have been UM6EK3 TN. This is not critical unless the total battery 'stack’ voltage can exceed 50V. In that case, you should
replace Q8 and Q18 with the 60V-tolerant UM6KM34N. Finally, in the second article (April}, at the start of page 82 where it refers
to dividing a reading by 3.3V, it should instead be divided by 1.65V (ie, half the 3.3V rail, which is the ADC reference voltage).

Speedo Corrector Mk.3, September 2013: the BC857 is incorrectly listed for Q3 & Q6 in the paris list, it should be for Q4 & Q6.
The circuit and overlay diagram are correct.

The October 2021 issue is due on safe in newsagents by Monday, September 27th. Expect postal delivery of subscription
copies in Australia between September 27th and October 13th

J
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“Rigol Offer Australia’s Best

Value Test Instruments”

RIGOL DS-1000E Series

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

FROM s429 ex GST

RIGOL DG-800 Series

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

FROM 5479 ex GST

Power Supp
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RIGOL DP-832

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

“"u5749 ex GST

Function/Arhitrary Function

RO T
1
/
o
Ce80800P
#§ oo
£ =i
ok
— |

!

RIGOL DS-1000Z/E - EREE OPTIONS

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

FROM 5649 ex GST

RIGOL DG-1000Z Series

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

FH“HS725 ex GST

900000002

RIGOL DSA Series

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

FROM 51,321 ex GST

k. m
> Productl

RIGOL MS0-5000 Series

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

FROM 51’56 g ex GST

RIGOL DM-3058E

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

“"“3789 ex GST
Real-Time A

e S New
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RIGOL RSA Series

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

FROM s3,21 0 ex GST

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

Perth
Tel 08 9361 4200 EMO N
Fax 08 9361 4300

web www.emona.com.au

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

email testinst@emona.com.au



Best-in-Class Just Got Better

Wi-Fi® + MCU + Best-in-Class Security in One
High-Performance Module

The WFI32E01 with embedded Wi-Fi and advanced security is Microchip's newest connectivity solution. An
all-in-one solution, the WFI32EQ1 is a high-performance module with integrated MCU in a small form factor.
It requires minimal support BOM and is fully certified, saving you time and money in certification costs and
time to market. The WFI32EQ1's target applications range from industrial and automotive applications, such
as security systems, industrial control and automotive wire replacement, to the computing market in server
diagnostics and protocol bridging. It's also designed for the consumer market, specifically the Internet of
Things and many home-automation applications.

The WFI32EOQ1 is built with a high-performance 32-bit MCU, a generous peripheral set and a powerful Wi-Fi
radio, all in a compact, fully certified module. With Microchip's PIC32WFI32E Curiosity Development Board,
and convenient out of-the-box applications and software support, the WFI32EQ1 makes it easy to get
connected to Wi-Fi, network stack and cloud applications.

Contact Information

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