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Want to build your own
Benchtop Power Supply?

Supply yaur awn DY powsr supply for your day to day
praject. It can be used far testing small companents like
LEDs thraugh to powering your Rasploerry Fi at 5.1V,
using an LM317 for power, praviding fram 2 - 30V with
Up ta 1.54 of requlated current.

SKILL LEVEL: Intermediate
TOOLS: Soldering Iron, Drill, File

CLUB OFFER
BUNDLE DEAL

$4.495

SAVE 35%

KIT VALUED AT $73.55

What You Need:

1 % 3.5 Digit LED Panel Meter QP5580 $29.95

1 % Add-On Board For Panel Meter QP5575 $9.25

1 ® Universal Pre-Punched Experimenters Boards HF$552 $7.50

1 % Jiffy Box - 158 x 95 x 53mm HB&011 $5.25

1 % Heatsink Compound -10g tube NMZ010 $4.50

1% LM317T +1.2 - 37V 1.5A Adjustable Voltage Regulator 71615 $2.95

1 % SPDT Miniature Toggle Switch ST0335 $2.25

1 ® 5k Ohm Linear Single Gang (B} Potentiometer RP7508 %$3.95 .For Step.- bY'Step
1 % 7805 +5V 1A Voltage Regulator TO-220 case V1505 $1.85

2 ®x TO-220 Heatsink 2 : HHE514 $1.75ea InStrUCtlons scan
1 % 240 Ohm 0.5 Watt Metal Film Resistors - Pk8 RRO557 85« the QR code.
1 % 10uF 25VDC Capacitor REAO70 35¢ whwnwrjaycar. com.au/ben chtop-power-supply
Plus your choice of sockets, knobs 8 switches See other projects at wanw.jaycar.com.aufarduino

20 Piece Micro

Drill Set i, -~ AL =
20 differant sizas fram | pa— el .
0.3-1.&mm, | deal

for drillingwoad,
compaosites, plastic or
soft metals. Indaxed
case. TD2404

JUsT

$2495

10 Piece Needle File Kit 80W 240V Soldering Iron

$ JU5T95 10 different profiles(round, allipgtical, half Upta530°C tamp rangea. |deal for tha hoblbyist and handy persan.
1 2 raund, triangle, square, ete. ) Intagrated platic Stainless steal barrel. Orange cool grip, impact resistant handl e,
handle. 162mm long each. TD2128 Fully electrically safety approved TS1485
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

° o« »

‘ Awesome *9-e .
projects by ./ A www.jaycar.com.au
Shop online and enjoy 1 hour clide & collect

O Sale 24 March to or free delivery on orders over $99"

th in ku PO SSi ble. “Excluzions apply - see website for ful
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14 Digital Radio Modes — Part 1

Digital radio is an extensive field utilised by amateurs, industry, military
and government alike. This article discusses the various fypes of digital
communication throughout the ages — by Dr David Maddison

64 The History of Videotape — Helical Scan

Helical scan systems were in part designed due to the lack of a pause or shlf
frame feature. They also offered fower tape speeds, leading to longer recording
and playback times. Hellcal scan systems would afso eventually cveriake
quadruplex in compaciness — by fan Baffy, Andrew Switzer & Rod Humphris

100 Review: Wagner cordless soldering iron
This new battery-powered soldering fron from Wagner Electronics can be
recharged over USB and comes with three different fips. For example, one of the
fips can be used for heat-shinking — by Tim Blythman

EensiuEHens! PrEeers

24 Digital FX (Effects) Pedal — Part 1

This effects unit, based on the Spin FV-1 IC, is primarily designed for use with
insfruments, but can also be connected to a mic preamp or mixer. It has 15
diffarent effects built-in (reverb, vibrato, distortion etc) and you can cusfomise
eight of them; the unit evern has a true bypass feature — by John Clarke

36 Refined Full-Wave Motor Speed Controller

Our brand new 230V 10A universal motor speed coniroller is vastly superior
fo previous models. Changes include an external feedback controlfer, the sofi-
start feature can be turned off, and improved ability to maintain motor speed
under load — by John Clarke

76 High-Current Four Battery/Cell Balancer — Part 2

in the final part of this series, we handle construction and testing of the Batfery
Balancer along with some safety tips — by Duraid Madina

88 Arduino-based MIDI Soundboard — Part 1

This simple project turns an Arduino into a 64-key MIDI matrix, which can be
used similarly to a 61-key beginners' keyboard. The MIDI shield includes a
basic synthesiser and audio amplifier, making it easy fo test — by Tim Blythman

LeunlEavelsihiciEaldmns)

46 Serviceman’s Log
{ hope the purists wort't spit their dummies — by Dave Thompson

61 Circuit Notebook

(1) Biofeedback for siress management

(2) Latching output for Remote Monitoring Station

(3) Alternative switched aftenuator for Shirt Pocket Oscillator
(4) Follow-up to ‘constant’' AC source

102 Vintage Radio
1848 Philips table model 114K — by Associate Professor Graham Parslow
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different effects, wlth th'e‘ablllty to
customlse elght. It's powered from

9-12V DC, and Includes true bypass
and no slgnal Inverslon. It works
well with plezo plckups due to Its
high Input Impedance — Page 24

mlm roved(Motori &

Tolleriworkeiwi thie
unlversal and shded-pole motors
up to 10A. It has external feedback
galn adjustment, optlonal soft-start
and current feedback — Page 36

The 64-key MIDI matrix Is a simple
Ardulno project which can be
used to trigger sounds. It also
Incorporates Ite own syntheslser
and audlo ampillifler - Page 88

Find us on

Facebook

www.facebook.com/siliconchipmagazine
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SILICON CHIP

Editorial Viewpoint

Adobe making our lives difficult

Once again, Adobe has made a bizarre decision
which is causing lots of problems for their customers
{and probably others too). They don’t seem to care;
they make these decisions, either without consider-
ing the hardships for users, or they do realise and
simply don’t care.

This time, they are getting rid of support for Type 1
fonts, and have given us almost no warning. The first
I heard about it was just a few weeks before it started
causing us profound grief.

Theirbeef with Type 1 fonts (and itis a valid criticism) is that this older for-
mat does not support Unicode; just the basic alphabet, numeric characters etc.

On the other hand, Type 1 fonts provide superior rendering because they
support cubic Bezier curves instead of the quadratic curves implemented by
TrueType. That is why we make (or made) heavy use of Type 1 fonts.

S0, you may be thinking, what'’s the big deal? Either switch to using equiv-
alent TrueType or OpenType fonts, or convert your Type 1 fonts to one of
those other formats and use them. Oh, how I wish it were that easy.

You see, when you convert a Type 1 font to an OpenType font, two things
happen. One is that it can sometimes look nothing like the original font. I
don’t understand why this is the case, but when we put the original and con-
verted font side-by-side, they are often so different that you’'d have trouble
believing they came from the same file.

I think it has to do with how the different fontrendering engines deal with
kerning and hinting, butreally, that shouldn’thappen. Unfortunately, it does.

The other problem is that the converted font is often considered to have
a different name than the original, meaning that our software will not rec-
ognise that it is the same. So when we open up one of the many hundreds
of issues we need to maintain, we’re presented with dozens of messages in-
dicating “font not found”, even though the appropriate fonts are installed
on the system.

5o thanks, Adobe. You've made our lives miserable and created a lot of
work for us. And for what? Leaving Type 1 support in your software proba-
bly would have been less work than removing it. I can’t imagine it's saving
you much maintenance, either.

So if you notice that some of the fonts look slightly different in this issue
compared to previous issues, now you know why.

Jaycar catalog delay

You might be expecting this issue to come with the 2021 Jaycar catalog;
it is usually bundled with our April issue. Unfortunately, it has been de-
layed this year, no doubt due to COVID-19. I have been told that it should
be ready later this year.

Staff retirements

We have just said goodbye to two long-term SILICON CHIP staff members,
Ann Morris and Ross Tester. Both of them have been with us for more than
20 years — well before I was involved. They have contributed much to the
success of the magazine and we wish them the best in their retirement.

Nicholas Vinen

Australia’s electronics magazine

sificonchip.com.au



‘SHIPPING

ON QUALIFIED ORDERS"

AUSTRAL NEW ZEALAND
DIGIKEY.COM.AU DlGlKEY.CO.NZ
1800285 719 800 449 837

*Australia: A shipping charge of $24.00 AUD will be bille el less than $60.00 AUD. A shipping chai 20.000USD 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 .S, and other countries.
@ 2021 Digi-Key Electronics, 701 Brooks Ave. South, Thief River Falls, MN 56701, USA
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“Setting the standard for Quality & Value”

THE INDYSTRY'S CHOICE!

CNC
Machinery

Metal
Working

Moetric Hex Koy Set
with T-Bar Handle
« 2,253 4 56 8 10mm
+ Uhrome vanadum steel
+ Adustable 2 detent
positions on | 4ear handle
+ Fres-spinning
retating handle M

-

'

SAVE $20

EF-5$ - Engineers Files
5 Piece Set Y

+ 200mm hardenead and temperad files

+ Second cut: Flat, 142 Hound, Hound,
Square, Triangular

+ Includes carry case

Order Coda: F100

SAVE $16

Pin Punch Set - 6 Piece
230405 6 7, Bmm
+ 150mm length

Order Coda: FE6S

SAVE $4.20

PN-1
Portahle Hand Notcher
* 40 40 Tmm mild
sted capacty
+ basy to usewith
comtertable hand anp

% ?
Crder Coda: 5182 Eﬂ

%60

SAVES$17

- ASHLEIGH
Staff Member

SC0321

ONLINE OR INSTORE!

Sheet Metal
Fabrication

Wood
Working

Imperial Hex Key Set @
with T-Bar Hanile
o 54, 432 1B 5R2, el
16, 144, 516, 3187 —
+ Chrome vanadium steel {
+ Adustable 3 detent
postions on | -bar handle
+ Fresspinning rotating handle

rder Coda; He

H$S Sheet Metal Step Drill Set
* 3 plece set

+ For drilling thin material

+ HZE M2 grade

* 4-12mm x Imm steps

+ B-20mm x 2mm steps

* G-30mm X 2mm steps

Crder Coda: D107 4

SAVE $14

Punch & Cold Chisel Set
14 Piece

+ S cold chisels

+ 4 % pin punches

+ 4 W tapered punches
+ 13 centre punch

Drdar Coda: PEEd

SAVE $18

UB-100
Workshop Bar Bender

Flat: 100 % Smm

Square: 16 Tamm “ ~~

-
+ Hound: £218mm dia
-

Incudes additional
bending plates

Drder Coda: BO43

SAVE 566

RSP-500

Pneumatic Roller Seat
+ 3B0-500 seat height

+ (A2300mm padded seat

+ 3E0F swve whesls

+ Moulded tool fray

Drdar Coda: AZE0

%44

SAVE $11

G0
FR

Pri

Workshop
& Automotive

VIEW AND PYURCHASE

THESE [TEMS OMLINE AT
www.machineryhouse.com.au/SC0321

Lifting
Handling

Torx Key Set
with T-Bar Handle

* T10, T15, T20, T25,
T27, T30, T40, 745, T50 _—
* Chrome vanadium steel = "% §
* Adjustable 3 detent )
poskions on T-bar handle
* Free-spinning rotating handle

Cridar Code: HEZ2
Saves20 Rl
Metric Precision
HSS Drill Set
+ 28 plece set
+ Hrecision ground flutes
+ HSZ M2 bright finish
+ Hange: 1-~13mm
+ 0.8mm ncrements
Order Code: D272

SAVE $20

DGE-6 - Digital Caliper

* 150mm / &"

+ Metng nch & traction

+ davay measurng  + Includes battery
|

L]
Order Coda: 728

SAVE $1390
RHB4O0 - Nut & Blind Riveter Set

+ 130 plece kit for sheg aluminium or stesl
Includes:

+ Alurniniurn rived nut inserts:
MG, WG, M3, MT0 - (10 of sach sEe)
+ Alurminium bhind rvets: D32 4.0
4.8, admm (20 of each size)
+ Mandrel spanner & blow mould case

Croer Coda: hl004

SAVE $22

MCW-40H
Mechanics Greeper
+ 1020 %440 110mm

+ Fabricated stedl frame
+ 3 postion headrest

* 138kg weight capacty

@%

Machine Tool
Accessories

Measuring

Equipment
RP8807/PB-C

A Brun kit O CERESE

+ 0.35mm tine neEzle dual tngger action
+ Henal ineto 27 spray pattern

+ Suitabletor ‘ Y ]

2 pack, enameal

& acnylic e —

Oreler Coda: 5346 . (=]
$39.60 &

SAVE $1540

EDBD-13

Drill Sharpener
+ 3-13mm or 14871427
+ UHMN annding wheel
+ Split pont

+ BOWY, 2408 motor

Crder Coda: D070

8

SAVE $15

MGP-6R
Ratcheting Gear Puller Set

+ Hatchet action |aw lock alignment

+ Combination 2 or 3 jaw type system

+ Heversible jaws (Internal or External)

* Includes 3 100mm & 3 % 178mm legs
+ Includes a blow mould case

Drder Coda: PO0S !
wi
SAVE $43 Y¥ &

Metric HSS Tap & Die Set

+ 32 plece sd

« W3~ W12 HES

+ |neludes button die holder
wrench, tap wrench, screw
pitch gauge screwdriver

am

Croar Coda: TO13

SAVE $28
X8 EXTRA
Industrial

Bench Grinder
» 200mm whesls

+ Finefcoarse gnt
+ 1hp, 2408 maotor

Ordar Coda: (G154

SAVE $1650

Simple & Quick
Onfine Freight
Rate Check!

*Remole ar eas may require
depotcollecion n your ioun

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

4 Abbotts Rd, Dandenong

QLD (07) 3715 2200

11 Valertine Street Kewddle
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Helping to put you in Control
ESP32 Controller

Arduino-compatible ESF32 controller with . -y
2 relay outputs, 2 transistor outputs, 2 =
opto-isolated inputs, 2 0/4-20 mA& analog 1/
Oz, 2 0-10%VDC analog 1/0s and 4 GPIOs,
Interfaces using USE, RS-485 seridl, [2C,
Wi-Fi or Bluetooth, DIM rail mountable.

SKU:KTA-332
Price: $251.90 ea

CS Series Closed-Loop Stepper Driver
Closed-oop stepper motor driver with encoder
feedback input and encoder &/B/2 outputs,
Operating at 20-50WDC, max 74 output current,
Suits 2 phase CS Series Closed Loop Stepper
Motors,

SKU: SMC-162
Price: $215.60 ea

Ethernet Closed lqu Stepper Driver

CS3E-D507 is a new Ethercat dosed-oop stepper
rmotor driver with encoder feedback input, operating at
20-50WDC, Suits 2 phase stepper motors up to 7.0 A,
Has digital inputs and outputs for control such as limit
switch and brake.

SKU: SMC-171
Price: $439.95 ea

CS Series Elused-luug Stepper Mator
3.0 N-m, 2 Phase NEMS 24 cdlosed loop stepper
rmotor with 1,000 line encoder for feedbadk,

i Rated at 5.0 A phase current, Nema 17 to

¢ 34 sized motors available and 8.0 mm shaft
e diameter,

, " SKU- MOT-162
Price: $202.29 ea

Liquid Level Sensor Detector
A budget priced level sensor for detecting high

and low levels of water in plastic and glass B
vessels or tanks.
SKU: HEI-140
Price: $19.20 ea
LogBox Connect Wiki

LogBox Wi-Fi is an [oT device with integrated

g%g j} data logger and Wi-F connectivity, It has three
203- 92 universal analog inputs one digital input and an
T alarm output,
- SKU: NE -012
= Price: $54995 ea

N322-RHT Temperature and RH Controller 230 VAC

Panel mount temperature & relative humidity
controller with sensor probe on 3 metres of
cable, 2 independent relay outputs, 100 to
230 WAC powered,

SKU: CET-109
Price: $263.95 ea
For Wholesale prices

Contact Ocean Controls
Ph: (03) 9708 2390

oceancontrols.com.au

Prices are subjected to change without notice.

Preview only.
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BEFORE THEY COULDN'T BE STOPPED?

The key to beating more illnesses is earlier detection, and ADI's
precision sensing technology is powering new, ultra-fast disease
testing, bringing us one step closer to a healthier future for all.

ANALOG
Analog Devices. Where what if becomes what is. DEVICES
See What If: analog.com/Whatlf AHEAD OF WHAT'S POSSIBLE™
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Our dedication to provide you with
Excellence in Engineering

APEM offers the broadest range of guality HMI products in the industry.
They have the largest profile of Switches, Joysticks, LED indicators and
Keypads to cater to several markets. APEM regularly releases new and

WP SERIES
PUSH BUTTONS

VS

SWITCHES
E-STOPS
LED INDICATORS

LINEAR SENSORS
ROTARY SENSORS
TILT SENSORS

NAPEM

improved products to their product line to effectively respond to

consumer demands. Get further information from our team today.

FNR SERIES
ROCKER SWITCH

ge

OTHER

Q25 & Q30 SERIES

%L’?r.*)
‘?"cr

| LED INDICATORS
/4

products

INDUSTRIAL JOYSTICKS
FINGERTIP JOYSTICKS
DIGITAL PANEL METERS
ANALOGUE METERS
FPCB SWITCHES

FOOT SWITCHES
HAND CONTROLS
ENCODERS
ACCELEROMETERS
INCLINOMETERS

MECA
SWITCH PANEL
/}p’-“‘z- \

- A\

Ce 8

i \\

L] .\\\ s
O, < 18

—

TOGGLE SWITCHES
ROCKER SWITCHES
AIR SWITCHES
PRESSURE SWITCHES
VYACUUM SWITCHES

TACTILE SWITCHES INTERFACE MODULES SWITCH PANELS

Anti-vandal
Switches

&3
=
N |' -

Emergency
Stop Switches

Push button
Switches

Miniature
Joysticks

88

Air
Switches

Q)

Rocker
Switches

o'

s

CONTACT US

Toggle

USB Desktop Hand Controls
Switches

Joysticks \

)=
L

et~ |
Yo’/
T e

CONTROL DEVICES n @
Unit 17, 69 O'Ricrdan Street

ALEXANDRIA NSW 2015 1‘(‘."!'0 m bd

02 93301700

TODAY FOR A QUOTE.

www.controldevices.com.au

sales@controldevices.net




SPEAKER

Preview only.

VISIT OUR
ONLINE STORE

www.theloudspeakerkit.com
Ph: (02) 8120 8010
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HIGH-PERFORMANCE SOLDERING [RONS
A family of wattages: Find your favorite. Available at
Fast heat up time

. PUNNINGS
« Reliable performance - 3 LED lights illuminate your work mmgg

. Comfortable ergonomics « The world’s No.T brand in soldering
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ELECTRONICS SPECIALISTS TO

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

Our Core Services:
R, EIectronlc

R, 15017025
WEGES Calibration

Preview only.

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

Tel: 02 8476 0300
Email: service@switchmode.com.au Website: www.switchmode.com.au
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Effortlessly Customize Your Hardware

The PIC18-Q40 family of microcontrollers (MCUs) makes it easy for you to fit advanced embedded designs
into small spaces. Packing a high level of sophistication into a small 14- or 20-pin package, these MCUs
combine powerful, versatile and highly configurable Core Independent Peripherals (CIPs) with advanced
interconnection capabilities to allow you to create custom application functions. Our comprehensive
development tool suite, with its Graphical User Interface (GUI) environment, makes it easy to quickly
customize combinations of CIPs and generate application code. These MCUs are well suited for remote
medical care devices, wearables, consumer, automotive, industrial and Internet of Things (loT) applications.

Key Features
* Flexibility to innovate with popular, easy-to-use peripherals
Small-footprint packages for small spaces
* Faster time to market with our award-winning development tools

Contact Information
Microchip Technology Australia
Email: aust_nz.inguiry

Phone: +61 (2) 9868-6733

o\ MicrocHIP

microchip.com/SC-PIC18Q40
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any analogradio communica-
Mtion modes are being phased
out in favour of digital meth-

ods. Some relatively recent exam-

ples include the switch to digital TV

(DVB-T) and the introduction of digi-

tal broadcast radio (DAB+) and digital

radio modes for commercial, govern-

ment and radio amateur use.
Advantages of digital radio modes

include:

¢ creater voice clarity

¢ interference immunity

¢ proper encryption

¢ more efficient use of the radio spec-

trum

greater channel capacity

¢ faster channel changing or searching

¢ the ability to add new functions to
radios as new software and applica-
tions are developed
Disadvantages of digital radio in-

clude:

¢ more complicated software

¢ possibly higher costs compared to
analog (especially with proprietary
systems)

¢ intolerance of major RF interference
{despite good tolerance to minor in-
terference)

¢ the ‘digital cliff at extreme range,
where communication suddenly
drops out compared to analog, which
gradually fades out
Analog radio still has some benefits

such as relatively simple and well-un-

derstood equipment and hardware-only

solutions with no software to go wrong,
Remaining analog radio in common

use, for the moment, includes:

¢ AM and FM broadcast radio (al-
though some other countries have
already phased these out)

¢ HF and UHF CB (citizens’ band)

¢ standard amateur radio modes

¢ commercial and government short-
wave services

Gugliemlm o Marconi (1874-1937), acclaimed as “the fathé

e various shortrange transmitters
such as baby monitors and wireless
doorbells (which can be either dig-
ital or analog)

Of all the analog radio modes, it is
mostlikely thatbroadcast AM and cer-
tain government-sponsored shortwave
services will last the longest before
being phased out, as the ownership of
these types of analog receivers is vast
worldwide.

Digital radio history

Overall, though, the advantages of
digital radio greatly outweigh analog
radio. On 27th July 1896, Guglielmo
Marconi first publicly demonstrated
‘wireless’ signals, and in March 1897,
he transmitted Morse Code signals
over 6km. That wasinteresting because
Morse Code is arguably a form of digi-
tal radio transmission, so the concept
of digital radio isn’t altogether new.

Early digital radio modes such as
RTTY (radioteletype) were success-
fully tested as early as 1922, and have
been in commercial use since 1932,
However, the data throughput at the
time was relatively low, typically 60
words per minute (wpm) for RTTY45
mode at 45,45 baud (bits per second) to
100 wpmin RTTY75 mode at 75 baud.

Much higher datarates have become
possible because of large increases in
computing power and digital signal
processing technology. Computers can
also compress data, conserving radio
bandwidth.

There are vast numbers of digital
radio modes, and we can’t cover all
of them in this article. 3o we will de-
scribe the most interesting or unusual
techniques.

Digital radio basics
With digital radio (or TV), informa-
tion is transmitted via radio waves in

discrete steps, rather than with the
continuous gradation of values used
for analog transmissions.

The advantage is that the original
data can be precisely reproduced at
the receiving end with close-to-ideal
reception. In contrast, an analog signal
is always subject to some degradation
of the original signal (eg. noise).

Just like analog radio, which uses a
variety of modulation schemes such as
33B (single sideband), AM (amplitude
modulation), FM (frequency modula-
tion) etc, various digital modulation
schemes can be used. There’s also the
option of digital compression, which
is applied to the data before itis trans-
mitted and reversed upon reception.
This reduces the amount of data that
needs to be transmitted.

i) Early Digital Modes

1) Morse code

Arguably, the first digital mode was
Morse code (also known as CW), first
used in 1844, Information is sent as
a short “dot” (normally refrred to as
a dit), or longer “dash” (known as a
dah), with spaces being delineated
by a lack of transmission. The “dah”
is nominally three times the duration
of the “dit”. There is a one-dit-length
gap between each dit or dah within a
group, a three-dit-length gap between
‘letters’, and a seven-dit-length gap
between each word.

What is not commonly realised to-
dayis that the “American” code Morse
developed (originally for the US tele-
graph service), and the “Continental”
or “International” Code we know to-
day, bear only a passing resemblance
to each other.

Some letters are the same but the
American codealsohas long daaaaah-
hhhs and spaces within letters. It has
all but died out these days; even the

r of radio”. He is shown at left with his apparatus assumed to

be set up on the Isle of Wight around 1897/8. At right is the illustration from his radio patent.
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L) Part 1
by John Clarke

Make like a pro muso with this
Digital FX (Effects) Unit.

It will produce unique sounds
when connected to a variety of
instruments ... like an electric
guitar, bass, violin or cello, even
the output of a microphone
preamp or within the effects
loop of an amplifier or mixer.

sound of their musical instruments. These are used to
add depth, ambience and tonal qualities and to per-
sonalise the sound.

Effects can be subtle or extreme, and can be tailored to
produce a unique sound.

Purely analog audio circuitry can be used for effects
units such as in the Overdrive and Distortion Pedal from
March 2020 (siliconchip.com.auw/Article/12578). But for
complex effects, digital signal processing (DSP) is more
convenient and flexible.

Our Digital FX Unit utilises a digital signal processing
integrated circuit (IC) that is designated the SPN1001 FV-1
(or FV-1 for short). This is preprogrammed with eight ef-
fects, and while one of these is a test function, the remain-
ing seven provide flange, chorus and tremolo as well as
pitch shift and reverb effects.

A further eight extra effects are stored within an exter-
nal EEPROM that connects to the FV-1. These effects have
been chosen by us. However, you can change the stored
effects patches.

The FV-1 has been available for many years, and has
been used in many commercially available effects units.

It’s very common for musicians to add effects to the

24 SILICON CHIP

Australia’s electronics magazine

_ Effects param

The FV-1 has a somewhat cult following amongst digital
effects enthusiasts, This has led to the production of nu-
merous freely-available effects patches and software to en-
able the writing of your own unique effects.

For our Digital FX Pedal, the preprogrammed EEPROM
is filled with eight effects that add to the seven usable ef-
fects preset within the FV-1. These individual effects are
selected using a rotary control knob, while the parameters
of each effect are adjusted using up to three rotary controls.

Many effects have already been created for the FV-11IC,
and these are free to use. These effects include chorus, echo,
flange, phase shift, vibrato, limiter, wah, various reverbera-
tion effects, distortion, octave shifts and a ring modulator.

For information on what some of these effects
are and how they are achieved, see www.spinsemi.com/
knowledge_base/effects. html We will explain some of the
basic effects at the end of this article.

Thereis also an assembler and a graphical software pack-
age to help you write your own effects if you feel inclined
to experiment. The software can then be assembled and
programmed into the EEPROM,

This requires an EEPROM programmer; we will have
more details on where to get effects patches, how to store

sificonchip.com.au



Features

them in EEPROM and how to use the assembler .-

15 different effects including chorus, echo,
flange, vibrato, wah, reverb & distortion

Each effect has up to three adjustable

parameters

Provision to experiment by adding new

effects

Rugged enclosure, suitable for stage use
Power supply reversed polarity protection
High input impedance to suit piezo

pickups etc

Low power consumption
Battery or DC plugpack power
True bypass switch

No signal phase inversion

and graphical software later.

Presentation

OurDigital FX Pedal is designed forlive mu-
sicuse, and sois housed inarugged diecastal-
uminium case. On the top, ithas a footswitch,
eight rotary controls plus indicator LEDs,
The signal inputs and outputs are two
6.35mm (1/4in) jack sockets at therear, along
with a DC barrel socket for power. The unit
can also be powered via an internal 9V bat-
tery. Its power is automatically switched on
when a jack plug is inserted into the output

socket.

Operating principle

Theblock diagram, Fig.1, shows the signal

flow of the Digital FX Pedal. The original signal is applied
to CON1, and this is connected to the bypass switch (52a).
When not bypassed, this signal goes to the high input

Fifteen different
effects are available, with
the option to change eight of the effects
to your liking. You can choose them from a list

of many freely available effects, or create them yourself
using freely available tools.

impedance buffer (IC1a) and is then filtered with a 19kHz
low-pass filter. This prevents unwanted artifacts in the sub-
sequent digital signal processing (DSP) stage, by removing
RF and ultrasonic signals,

EFFECTS PARAMETERS
CLIP LED
(LED3)
C B A
PUT

NPUT BYPASS
52a
VIS0 BUFFE]R N
(ICldl N LEVEL
CONI1 LPF (IC1b) VRIS < SPIN Fv-1 EFFECTS
= 1IN out LEVEL
IC4 LPF (IC2b) %
T o O VR3
F 5
EFFECTS A0kHz
S30R EEPROM
SELECT PATCH CRYSTAL
VRg 1-16 X (Ics)

Fig.1: the input signal is fed into

the SPIN FV-1 effects chip, and the
resulting modified signal is mixed
with the original signal in a ratio set
by the user via potentiometers VR2
& VR3. VR4 adjusts the mixed signal
gain and this is then fed to 52 which
controls whether CON2 receives the
original or modified (mixed) signal.

GAIN
'V{fr VR4

BYPASS
LEVEL MIXER

BUFFER 52b
UTPUT
- T | CON2
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Want exceptionally smooth speed control over the entire range for
your power tool? You want our new Universal Motor Speed
Controller. It is ideal for use with mains-powered electric drills,
lawn edgers, whipper snippers, circular saws, routers or any other
appliance with universal (ie, brush-type) motors, rated up to 10A.

By JOHN CLARKE

ler is an upgrade on the one we published in March

2018, That one worked very well, but we identified
several upgrades and improved features that could be made
to the design.

One of the main drawbacks of the previous design was
that the feedback gain control was located inside the Con-
troller’s housing, That control set the amount of compensa-
tion for maintaining motor speed under load.

O ur latest Full Wave Universal Motor Speed Control-

Wehave also added the ability to switch the soft-start fea-
ture off, also via an external switch. Soft startis useful when
the speed controller is set ata certain speed and the motor
is switched on and off at the appliance. When the appliance
is switched on, the motor speed is slowly and automatically
brought up to the set speed. Without it, power to the motor
is suddenly applied, and the motor can kick back.

Soft start is essential when using the Controller with a
high-powered router or circular saw. For smaller applianc-

Once set, the Control-
ler was only suitable
for the appliance being
used, since the feedback
control would require
changing for different
motors.

This controlisnow ex-
ternally adjustable via a
control knob, making it
easy to use the Control-
ler across a range of dif-
ferent power tools and
other devices.

36 SILICON CHIP

WARNING!

This Speed Gontroller operates divectly from the 230V AC mains
supply and contact with any live component is potentially lethal.
Do not build it anless yon know what you are doing.
DONOT TOUCH ANY PART OF THE CIRCUIT WHILE IT 1S
PLUGGEDINTO0 A MAITNS OUTLET and never operate it

onbside its Earthed metal case orwithont the lid attached.

This cirenit is rot stitable for nse with induction motors and must
only be nsed with nniversal ‘bymsh type’ (series-wound) motors or
shaded pole (fan) motors with nameplate ratings up to 104, For more
mformation, see the section titled “What motors can be controlled?.
Power tools with inbuilt fans must not be operated at low speeds for
extended periods; obherwise, they could overheat.

Australia’s electronics magazine

es, and when the mo-
tor is switched on and
off often, you might
find that it limits how
fast you can work, as
you wait for the motor
to come up to speed.
That would be the
case when used with
a whipper snipper and
some hand drills. So
we made it so you can
easily switch the soft
start feature off. While
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we were making those changes, we took the oppor-
tunity to improve its ability to maintain motor speed
under load, especially at low speed settings and for
low-power appliances.

The Full Wave Universal Motor Speed Controller
canbe used with mains supplies over the range of 220-
250V AC at 50Hz or 60Hz. This means that it can be
used in many different countries, although it is not

Features

* For universal and shaded-pole motors rated up to 10A
* Runs from 220-250V AC at 50Hz or 60Hz

* Full-wave motor speed control

* Full speed range (from nearly zero to close to 100%)

* Current feedback for maintaining speed under load

suitable for use with 100-120V AC mains supplies.
The Controller ismounted in arelatively low-profile

diecast aluminium case with mains plug and socket

leadsattached tooneend, through cable glands. A pan-

* Feedback gain adjustment
* Optional soft start from zero speed and at power-up
* Optimised control for inductive loads such as motors

el fuse is also provided on the same end of the case.
The speed control and feedback gain potentiome-
ters, and soft start switch, are mounted on the lid.

Why do you need speed control?

Most power tools will do a better job if they have speed
control. For example, electric drills should be slowed down
when using larger drill bits as they make a cleaner cut.

Similarly, it is useful to be able to slow down routers, jig-
saws and even circular saws when cutting some materials,
particularly plastics, as many will melt rather than be cut
if the speed is too high. The same comments apply to sand-
ing and polishing tools, and even electric lawn trimmers;
they are less likely to snap their lines when slowed dowmn.

What motors can be controlled?

This Controller suits the vast majority of power tools and
appliances. These generally use universal motors which are
series-wound motors with brushes. They’re called univer-
sal motors because they can operate on both AC and DC.

‘You cannot control the speed of any universal motor which
already has an electronic speed control built in, whether
part of the trigger mechanism or with a separate speed dial.

That does not include tools such as electric drills which
have a two-position mechanical speed switch. In that case,
you can use our speed controller with the mechanical switch
set to fast or slow. The slow selection usually drives the mo-
tor with a half-wave voltage.

MEASURE
CH1
Freq

49,95Hz

M Pos: =500.0us

CH2

MNone

CH2
Freq

CH1 250V CHZ 250%

Scopel: the output waveform (Active voltage, in cyan) at a
higher speed setting with a resistive load (a light bulb). You
can see that the output voltage matches the input voltage

m ost of the time, so the attached load will receive almost
full power and, if a motor, will run at high speed.

sificonchip.com.au
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Induction motors (except shaded-pole types, which are of-
ten found in fans and such) must notbe used with this speed
controller. How do vou make sure that your power tool or
appliance is a universal motor and not an induction motor?
One clue is that most universal motors are quite noisy com-
pared to induction motors. However, this is only a guide,
and it’s certainly not foolproof.

In many power tools, vou can see that the motor has brush-
es and a commutator (usually through the cooling vents) and
you can see sparks from the brushes during operation. That
indicates that the motor is a universal type. But if you can’t
see the brushes, you can also get a clue from the nameplate
or the instruction booklet.

Most induction motors used in domestic appliances will
be 2-pole or 4-pole types which operate ata fixed speed, typ-
ically 2850 RPM for a 2-pole unit or 1440 RPM for a 4-pole
unit. The speed will be on the nameplate. Bench grinders
typically use two-pole induction motors.

If you do need to control the speed of this type of motor,
use the 1.5k W Induction Motor Controller published in April
and May 2012 (siliconchip.com. au/Series/25) with import-
ant modifications in the December 2012 issue.

Phase control

The AC mains voltage closely follows a sinewave. It starts
at OV, rises to a peak, falls back to 0V, then does the same

MEASURE
CH1
Freq

43.95Hz

CH1 250V CH2 250V

Scope2: by triggering the Triac later in each mains half-
cycle, the output voltage (cyan) is zero most of the time,
and the load power is greatly reduced. This will cause an
attached motor to spin quite slowly, as the average applied
voltage will be low.
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| hope the purists won'’t spit their dummies
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Dave Thompson

I love a good restoration; it’s great when old gear is kept working into
the 21st century in original condition. But sometimes that just isn’t
possible, and it’s a good enough result to get something working again
while keeping it Jooking original. So what did I do that will get certain
knickers in a twist? Read on to find out...

As I mentioned last month, all
these lockdownms are (generally) bad
for business, but they do give us time
to do those jobs that were waiting for
the shipment of round tuits to arrive.

One ofthese jobs is a 1940s Gulbran-
sen valve radio a friend had given me
a while ago to check over. It has been
sitting in a corner of my workshop
gathering dust for a while, simply be-
cause it looked like a huge mountain
to climb.

This is one of those large mantel ra-
dios with an oak-veneered timber case.
It has a gently-glowing dial displaying

the many short and long-wave bands
available at the time, a nifty ‘magic-eye’
tuning indicatorand a sizeable built-in
speaker, all giving it a typically warm
valve radio sound and aesthetic.

The problem with this radio is it
had been stored in an outside shed for
thelast40 years, and the moisture has
really gotten into it. The timber finish
has cracked, faded and lifted in plac-
es, and the fawn-coloured grille-cloth
and paper speaker cone now almost

Items]CoverediThisiMonth

® The wesek old vintage
® The self-made (repairiman
® Yamaha E303 keyboard repair

® Psak Instruments component
analyser repair

*Dave Thompson runs PC Anylime
in Christchurch, NZ.

Websile: www. pcanytime.co.nz
Email: dave@pcanytime.co.nz

~I IMAGINE DEDICATED RESTORERS/COLLECTORS FROTHING AT THE MOUTHAT
WHAT I'M SAYING. BUT I SUSPECT THE VAST MAJORITY OF THESE HAVE ENDED
UP IN REFUSE TIPS ALL OVER THE COUNTRY.
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ELEGTRONICS SUPER STORE

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

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

BUY ONLINE AT
WAGNERONLINE.COM.AU

VISIT OUR SYDNEY STORE

84-90 PARRAMATTA ROAD
SUMMER HILL, NSW 2130

02 9798 9233
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CNC Machining
UV Colour Printing

Enclosure Customisation
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Connectors
Kit

Incdudes the popdar 15T
XHP 2.54mm and PH 2.0mm
housings & headers. Used

for prototyping, repairs, and
hobby applications. PTA4457

54 93?

48WHobbyist
Solderlng Statlon
fact for the

SAVE $20

1 Hour
click & collect

73 Piece
Screwdriver Set

gthat thing

you need,

(1

Cd l‘m

o
J g think. possible.
Creality

Dual Filament
3D Printer CR-X

Create amazing high-quality prints
with two colours or materials.

Easy to level print bed. Dual fan
cooling. SO card slot. Prints up to
300L:¢300W5A00Hmm. TLA410
See website for datails.

o],'[h 4

1299 °
@ FREE '1

1kg Filament £

7’

L

4.3" COLOUR
TOUCH SCREEN

CREALITY

a
ey,

0-36VDC 0-5A Slimline

Dlgltal Multimeter
Lab Power Supply

with Temperatu re

damp

NOW

5139

SAVE $20

ONLY

$4995

# wwwjaycar.com.au [] 1800 O22 888

\ J
that thlng

you want.

o

-

IEUZU

-l

SPEND $50 OR MORE FOR A CHANCE TO WIN AN ISUZU D-MAX



Be entertained

R W USB Type-C
e ) Keystone Insert
- — o PS0800
"‘-) y — ONLY
o R
Right Angle -
é Plug to Socket
p - DisplayPort -
— . \“ Adaptor | “
: / __4 — PAS43 8 / =
| y o, :
D / & : ONLY ‘ | ]
. /.// $995 _
2 " -
Outdoor & .
UHF/VHF TV UHF/VHF TV Flyleads .-
. - coaxial cable. .
Antenna with Masthead Amp Plugtoplvg ~
- - . 1.5m W7 350 — . -
Rotatlnmgm Motor with Slqnal Meter 3.0m V7351 ~N
Built-in remate controlled motorto control the  Boost the TV signal from your existing antenna. 5.0m Ww7 352

direction it points with ease. Covers VHF 174MHz  Built-in signal strength meter. 4G LTE filter.
to UHF 8462MHe. Digital ready. Built-in signal Coax line power. Mounting hardware included.
amplifier. 340° Rotation. 12 dement. LT314% LT3278

® \ Gaming Headphones
9 with Microphone

UP T HALF THE PRICE
OF OTHER BRANDS

FROM

$595

6.5" Rechargeable
PA Speaker with
Dual RGB LED Lights
O%I#E?i Gaming Keyboard
. &Mouse Set

FREE ur actile, quist k SAVE $10

Gamlng Pad / 359 25
fith purch Ultra Durable Gaming Pad

3.5mm

Gamlng Earphones
Bluetooth® S P -’
Game Controller : whie

for Android & Windows

DETACHABLE

Air Purifier MICROPHONE

with LED Light

USB Retro Arcade Gaming Console
Game Controller Tool Kit

ALSO AVAILABLE:

USE Recharg sable Dask Air Purifier
GH1750 $59.95

Spare Filter GH1751 $9.95

More ways to pay: _.& 9 E (] @ hurrm



Connected home

Thanlks to Wi-Fi connectivity, an sasy |

to use App, and the sensors shown
here, you can get phone alerts to
svents going on around your home
without needing to be there.

Door/Window
Sensor

Detects open orclose status of a wind ow
or door. Push notification when device is
removed. Anti theft function. 45m Wi-Fi
range. LAS062

AC1200 High Power

Dual Band
Wi-Fi
Extender

Cuidkly eliminata
dead-spats, enhance
Wi-Fi signal or provide
an access point on your s
axisting wirad netwark.
Flugsinta power paint.
1200Mbps capabla.

Y B374

ONLY

$Q Q95

2-in-1

Network Cable Tester
& Digital Multimeter
Easily chedk cable integrity
ar maasure AC &DC
valtage up to &00W, AC/
DC current up to 200m.A,
resistance, etc CAT I,
2000 count. XC5078

- $7995
SAVE $10

PIR Motion
Sensor

Dretects movement up to 10m away
to activate your smart devices, such as
LED bulbs. Anti-theft push notification
function. 45mWi-Fi range. LAS047

GET IT ON
P> Google ple

| ] App Store

Humidity

levels axceeded. LAS0GS

F!’:cg 995

10/100/1000Mbps
Ethernet Switches

Pravide additional ports ta an intarnet router,
firewall, ar a standalona netwark. Supparts
ultra-fast gigabit speads.

5 Port Y2395 $39.95

8 Port Y2397 $59.95

4P/6P/8P Modular Crimp Tool

with Network/PoE Tester $ NOW
Allin-one erimper & cable tester. Tests Q5
bath TP & STP cabla. Crimps single 64
& rmulti-wired cable. Detachable cable SAVE $10

tester, TH1939

Extra Long
Catbda Patch Cables
ACMA approved.
10m YNE297 $24.95
20m YNEZ9E $36.95
30m YNEZPT $49.95
See website for

full range

FROM

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

Easy SetUp:
1. Download the App

2. Follow in-App
/ instructiong
\ : It's that easy!

Temperature &
Sensor

View the temp & humidity of a room
remotely on your phone. Loud audible
alarm & phone notification when

Water Sensor
Avoid flooding your bathroom or
Audible alarm and phone notificati
when a water leakis detected. LAS0A7

JUsT

199

Ultra High Definition

4K Web Camera

Faryour online gaming, blogging, conferendng
and streaming Windaows 10 & Mag OF compatibla.
QCc3z09

NOW FROM

$4995

15% OFF

PC Monitor
Desk Brackets
WE 54 compliant. Metal frame with
seratch-resistant, powder-coat finish,
Single CW2274 NOW $49.95 SAVE $10
Double CW2E75 NOW $67.95 SAVE 512

USB 3.0

4 Port Hub
Perfect for conneding all
your peripheralstoa laptop
ar port-limited devica, No
pawer required, plug and play
aperation, XC4979

ONLY

$199

We reward our industry professionals




Arduino® made easy

NOW

$ 5995

SAVE $20

Arduino®
Compatible
Learninq Kit

Parfect starter kit Arduino-compatible
UNO board, breadbo plenty of
prototyping hardware, modd es, components,
and instruction boolletto get you started.
XC3900 See website for full details.

T
15

SAVE $20

Linker

Base Shield
for Arduino®

Allaws simple and tidy connadion
batwean Arduing® board and all
Linker sensors/modulas, 1:5F,
2xlC 1HJART, XCASST

ONLY

taae|lawsajlorsss ._[
Linker Base Sl"iel.uvie $ 95
wuwlinksprite.com ﬂ!’s'J
[ CHECK OUR WEBSITE FOR FULL RANGE OF MODULES
ONLY .—I\ NOW S
$495 \! $1 1 5 2 w1
N 20% OFF == =’
o
Linker Jumper Leads Linker High Power

LED Module for Arduino®
Bright whita LED=ta use as lamp ar
camera flash, 20maA.

HCASTD

for Arduino®

Connects Linker sensors/modul s to
the Linker basa shield. 4 pin, 2.54mm
headers, 150mm. Pl 5, XCAE59

More Arduino compatible products:
www.jaycar.com.au/arduino

NOW FROM NOW FROM
$995 I $4,20
25% OFF 20% OFF

Grey Vented ABS Enclosures

Pratect your project from unwanted fingars or
ahjects. Satin taxtured finish, snap-fit assembly.
A40x40x20mm HBS114 NOW $2.95
60x60x20mm HBA1 15 NOW $4
B0xB0x20mm HBA112 NOW $4.45

Vero Type PC Boards

HF?540-HP?544

Arduino® Compatible
MEGA Experimenter's Kit

Contains an Arduino-compatible MEGA board, breadboard, and
plenty of prototyping hardware & peripherals. Plastic organiser.
XCA284 Sea website for full details.

Arduino’

bread|

Arduino®
Compatible UNO
R3 Board

Popular board far Arduing® projeds.

Stackable design, add shield easily. Power
fram 7-12v0C ar USE, ATMega 16u2 LISE-
Serial chipset. 5307 51 3Hmm. XC4410

°$”§995

NOW
$4 75

20% OFF

Arduino® Compatible
PIR Motion Detector Module

Add mation detection to your projed. 0.3-18s
adjustabla delay, 5~20VDC. XC4444

Starter Kit

Cficial kit from Arduino” with UNO bo

o user manual & plenty of

prototyping accessorias. Perfect gift fora

wehbsite for details

Arduine® Compatible

Dual Ultrasonic Sensor Module
Measura distances up to 4.5m. Great for obstacle
avaidance robaotics projed s SVDC XC4442

ARDUINO® COMPATIBLE
Thisicon indicates that the
product will wark inyour
Arduino® based project.

Alphanumeric grid, pre-drilled 0.9mm, 2.5mm
spacing. PAmmwida. 3 lengths available.

Spot Face Cutter for Strip Boards
TD2441 NOW $5.95 SAVE 30%

RASPEBERRY Pl COMPATIBLE
This icon indicates that the
product will wark in yaur
Raspherry Pi projed.

NOW

200rmm lang multi-col oured
leads, pintoalligator elip.
WCa032

$ 795

20% OFF

»

10 Piece Jumper Lead Set

14 Piece Precision
Hobby Knife Set

10 differant bladas, [
handle, 70mm tweezars,
A flat serewdriver &
varnier calipers, TH1914 |

NOW 'i
$1495 |

SAVE $5




Copper Heatsink for
Raspberry Pi
H

for Raspberry Pi
Colowr coded cablea.
Labelled header.
ACe042

Board not includad.

20% OFF

Official

RaspberryPi 3B Case
Snap-together case with
numerous removable
panels,

Deep slotfor easy microSD
access. XC20046

Touchscreens
for Raspberry Pi

Add a user intarface to your RRi project. Connag
directly ta your Fi, Resistive/capacitive touch.
2.8" 320x240px KCR022 $29.95
5"HDMI BOOx480px  XC7024 $99.95

7" HDMI 1024x600px XC?025 $159

ONLY

$2495

5V PoE
Power Splitter

Pawer your RPi ar Arduing® from your PoE natwork. 5

autput via USE micro B, RJ45 infout. YNB414

ONLY

$995

Hobby Solar Module
Pawer salar projacts, hobhbies, madel
salar cars &educational applications.

1.5V, 1487 dmm, ZM2012 AB3462

ONLY
$450

MiniPiezo Buzzer
90dB madium ta loud output.
Durabla.

Powerful Pi
projects

Raspberry Pi 4B
Single Board
Computer 4GB

Tiny credit card size computer. Powered via

USB Type-C. COn board Wi-F

communication with edemal devices. 1.5 GHe
AGE 44-Bit Quad Core ARM Cortex-47 2 Processor
AGE RAM. Bluatooth® 5. USE ports. XC¥100

ALSO AVAILABLE:

Raspb erry Pi 3B+ XC2001

i@
pmc}{fs‘ werry
the T ared

- prting &
St Pyt

Raspberry
Pi Starter Kit

Indudes Pi 3B board, case,
power supply, USB cable,
Programming the Raspberry
i: Getting Started with Python
k, microSD card with HOOBS
software, plus getting started
guide, XC2010

wasPoC,
Gra’ e

click & collect

NOW

$1 995

20% OFF

LU

5MP Camera

for Raspberry Pi

Add visian ta your RPi project. 1080p capable.
2592: 1944 images, XCF020

ALSO AVAILABLE:

5MP Infrared LED Camera

HCP021 NOW $39.95 SAVE 20%

ONLY

$2995

Lithium-ion
Battery Pack

for Raspberry Pi
Make your RPi project completely portabla. Attaches ta
the RPi, and includes 3.7V 3200mah rachargeabla Li-ian,
23 1J3B ports, XCF040

Hobby Motors

3-1aVDC, 15ma, 22mm Dia. Low Torque

Far hobhbias, experimentars, robaotics
& asreplacemants. 1.5-4. 5VDC.
Y2705 $3.50
Medium Torque Y2707 $4.95

15.3W Power Supply
for Raspberry Pi 4
High currant autput with
USE Type-C connactar,
E1WDC 3A 1.5m lead with
in-line switch, XC9122
ALSO AVAILABLE:
Power Supply Suit RPi 3
MP3536 $23.95

ONLY

$21 25

Heatsink Case
with Dual Fan

for Raspberry Pi 4
Aluminium case to
kaep your Raspherry
Fi coal and protected.
Adhesive tape &
rmaounting hardware
included, XC9112

ONLY

$3495

16GB NOOBS

SD Card

for Raspberry Pi
microsS0 eard
pre-loaded with
NOOBS software for
easzy Rasphian O3
inztallation. 50 adaptor
included, XC?030

©] =

ONLY

$2495

ONLY

$295

SPDTMiniature
Toggle Switch
Salder tag with
threadad bush.
STO335




SAVE $15

True RMS
Inductance/Capacitance DMM
Measuras capacitance ta 100mF,
inductanee to 20H, and mucdh mara. High
accuragy. Catlll 1000%/ Cat YV 400% 2000
display count. QM 1552

Pocket Size

TH1410
ONLY

$2795

. ’ *
ER ws‘a F R E E

b =+

Houeri? Butane
trroLl! Gas Can

‘ﬂ'.i SAFER MAT020 Worth $4.95

REFu.l.EI!i

a’ Yo with r.ru;:"
Yo gus sol o
L, flame torthe]

Birerea Hgntet ]

a gas blow torch

TEINE & TE447

Eoe. pon- 1099

soc NET

Aerosol Service Aids
Must have for all elactronic,  §E
alectrical & field servica
applications. 175g.

Circuit Board Lacquer
MNAT002 $11.50

Contact Cleaner
Lubricant NA1012 $11.50
El ectronic Circuit Board
Cleaner NA1008 $11.50
Electronic Cleaning
Solvent NA1004 $11.50

RVI50

Gas Blow Torch
Compad, lightweight.
Adjustabla flame,
termp ranges up

to 1300°C. Fiezo
igniti on, Safety lock.

“When you purchase

Offer applies to: TS1440, TH1410, TH1420,

SAVE $20

Multifunction Environment
Meter with DMM

Maasures sound lawval, light, humidity,
temperature, resistance & mare, MNan-
contact valtage, CAT IV 600, AC/DC
valtages & current up to 2504104,
4000 display count. QM 1594

Gas Blow Torch
Adjustabla flame,
termp rangs up

to 1300°C. Fiezo
igniti on, Safaty
lock, TS18460

ONLY

$30995

Pencil Gas Blow Torch
Adjustabla flame. Metal
construction, TS1447

J-B Weld Epoxy
Twa part epaty rasin,
Bonds ta almaostany
surface, 25ml. NATS18

protech

NOW

5169

SAVE $20

True RMS DMM with Bluetooth®
Connectivity

Full autaranging. Math functions, Duty cyde.
Blustaoth® connactivity for datalogging. Cat
1300y # Cat IV 600%, 4000 display count.
IP&T waterpraaf, QM 1573

Heatshrink Paclk

with Gas Blow Torch

180pe af heatshrink in 7 different
colours & sizes, and a gas

blow tarch, Pieza ignition.

Flama or flamaless
autput, TH14620

ONLY

$4495

Multimeter
Test Probes
B30mm lang WTE314
$5.95

Test Leads
700mm lang.
WTE320 $6.50

Multimeter
Test Probes
Shrouded Type
200mm lang WTE325
$17.95

Gas Soldering Iron

& Blow Torch Kit
Ewvarythingyou nead to
salder, silver salder, braze,
heatshrink, cut rape, ate.
5 differert tips included.
TS1112

ONLY

$30995

Liquid

Electrical Tape
Sealsand protects
alectrical connadions.

CLUB OFFER: 284, SEE
ANY 2 FOR THE BEST EPOXY Black MMZ2234& ‘ﬂl’l‘!g
$1 5 GLUE ON THE PLANET Red MNMZ2238 & g 5

o)

0

SAVE 30% ONLY ONLY 3

95 25
16 $1925 - ==

ISUZU D-MAX COMPETITION TERMS AND CONDITIONS: Starts 12:07 &0 AEDT 26/2/21. Ends 11:5% Phi AEST 307421, Open to AUST residents who fulfil the entryeligibility requirements. Prize is a 210 lsuzu D-WAX 24 LS-1
Automaticvalued at up to $61,9%8 (ine G5T). Prize draw 10:00 A AEST 13/5/21 at Level 2, 11 York 5t Sydney MW 2000, Winners notified via em ail by 14/5/21 and published at japcarcam.au/dmacjaycar by 17/5/21. Promatar is
Jaycar Py Ltd. ABM &5 000 037 934, 320 Yictoria Rd Redalmers MW 2114, Authorised under NEW Sutharity Mo, TRA 0714, and ACT Permit Mo TP 21/0007% and 54 Permit Mo, T21471. Actual prize vehicle not shown, specifications

may vary. For full tarms and conditions refertao jaycarcaom

.aufdmax-terms



70W
Ultrasonic
Cleaner

Effectivaly clean your
jewellery and athar

small parts. Built-in ]
timer. 2 power settings. NOW [+ ]
1.8L capacity. YH5414 (] | .
5129 :
= v
SAVE $20
(=] %
13.8V5A O o
Laboratory =L
Power Suppl “
Power13.8\fe|ectronics.pp y W ::,’ 1°°MHZ
& comms equiprmant in your mmm' o i
harme, office, garage or lab. Fixed “Pm ﬁ”:iu?& A4 DUQI Chﬂnnel
output voltage. Short cireuit 6 S s COMSTANY " Q Q CLUB OFFER:
R ation 1o 202 o s ot . Oscilloscope with $799
NOW ———— Digital Storage
$ 7 calour LD, Built-in waveform ganaratar, PC SAVE $100
99 connaction via LUSE. 50 card suppoart. Lightweight,
compact. Includes 2 probes & USE cable.
SAVE $10 QC17356 RRP $899 See website for details. ‘i
X ONLY (o
, = $ 95 119
Bondic
H H : LED llluminated Magnifier
LIqUId PIQStIc Clarmp maunt, fully adjustable
. . NOW arm. High/low light setting.
weldl ng Klt $5995 Includes 125mm dia. 3 dioptre \
Band, build, fix & fill virtually anything in secands. 1.75x¢ lans Interchangeable /

Salvent-free. Stays liquid until curad with the CURES SAVE $15 lanzes available. QM3554
included LW LED Light. MATE30 UNDER UV P 5 Dioptre Lens OM3555 $12.95
8 Dioptre Lens OM3555 $19.95

Solder Fume Extractor

Halps remave dangarous sal der

furnes from the work area, Ball

$3995 bearing high valurme fan, carbon
filtar. ESD safe. Mains powered.

T31580

> Spare filter 5-pachk

T S TS1581$9.95

Digital Vernier =
Calipers /
0-150rmm(0-6") y.
measurement range,
matric & imperial. 5-digit
LCD, Stainless steel, Caze
included. TD2082

48 Piece Screwdriver Set

Drriver bits to repair phone, game Vacuum Bench Vice NOW
consales & other electronic ONLY Hard-wearing diecast $2995
gadgeats. Hardened 52 toal stesl. alurniniurm, Ball jaint clamp,

Magnatic storage for bits. TD2134 $2795 sugtion base. F5mm opening SAVE $10

jaw. Ta0mm tall. TH1784

OMNLY OMLY OMLY OMNLY
$3095 $39295 $92495 $1695
Hex Ratchet Crimping Tool Heavy Duty Wire Stripper, 6" Insulated Side Cutters Crimping Tool for Non-Insulated Lugs
Crimp F, M, BNC, TMC, UHF, 5T, 5C Cutter 8& Crimper Strong, tough, reliable. Cancut piano  Spring-loaded, comfortabla handles. Suits
& SMA connectors onto RGE or Strip all types of cable from 10-24 AWG wire up to 1.6rmm. Comfortable grip.  14-18 & 22-26 AWG lugs. Built-in wire cutter,
RGES coax. 220mm long TH1233 (0.13-8.0mm). 20dmm lang. TH1827 G5 appraved. 1a0mm lang. TH1985  185mm lang TH1834

TEAMS AND CONDITIONS: REWARDS /CLUE MEMBERS FREE GIFT, % SAVIMG DEALS, & MEWM BERS OFFERS requires ACTIVE Jayear Rewards / membership at time of purmhase. Refarto webasite for Rewards / membership TEC s
IM-STORE QMUY refers to company owned stores and nat available to Pesellers. Page 1: FREE 1:x 1kg Flashforge Filarment with pumhaze of Dual Filament 30 Printer[TL4410), 2elect from TL4249TL427 &, Page 2: C LUB OFFER: FREE
Gaming Fad [(XM5101)with purchase of Gaming Keyboard 8 M ouse Set [WC5132). Fage 4 FREE Butane Gas Can [MA1020) with pumh ase of Gas Blow Tomhes: TS1440, TH1410, TH1420,T51112 or T51447. Page &: CLUB QFFER:
Any 2 xAerosols Service Aids applies to MA002, MAT1012, MAT00S, MA 1004 or any e ombination. SUPPLY SHAIN DISRUPT QM. We apologise for factors out of control which may result in som & iterns may not being available on the
advertited on-sale date of the catalogue.



3" IPS

TOUCH
SCREEN
e
J = ///
// -
. r . \
& 5 ® ~J Main
4K Dashcam 170° VIEWING JUST

. ANGLE
with Touchscreen

Capture events on the mad. Records to microSD card (sold
separately). Bonds to your windscreen via 3M* double sided tape
Feature G-sensor, manual / loop recording. Parking mode. O3 848
32GB microSD Card XC4992

5249

=
o e
® ; =
HIGH —
POWER .'
) N
."/ . I
100W USB /

Type-C Laptop
Power Supply
Pawer laptaps including
Machaok Pro via USBE Typa-C port.
LSE Type-C &Type-A outputs,
5-20vDC at up to 54, MP3344

NOW

$30995

SAVE $20  SAVE $30

5 Port USB Charging Station
Wlth Storage Compartment 1080p HDMI

CatSe/Caté Extender Wlth Infrared

arduino or pi project, we'll give you a
complementary $100 gift card.
projects.jaycar.com

[J1800 022 888

A www.jaycar.com.au

Over 100 stores 8& 130 resellers nationwide

iterns advertized on a special / lower price in this fiyer hava limited to nil
cannat be arderad artransferred. Savings off Original RRP. Prices and sp

Got a great project or kit idea?
If we produce or publish your electronics,

OBD Il 4G/GPS Tracking Device

Locate and tradk the whereabouts of your
vehide in realtime. Track via the Intemet ona
PC or Smartphone. 4G SIM card required (sold
separataly). Built-in microphone, SMS alerts and
more, LA%03?

USB Qualcomm® 3.0

@  Car Adaptor with Voltmeter
Corverts your car lighter socketto
23 USB & 1 x USB Oualcomm
e 3.0 quidk charge sockets. ONLY
" Voltage display on engine $ 1 995
¥ start up. PP2118
‘\'_'- FM Transmitters
\ ," Wirelassly play music (and talk) hands
L freefrom a Smantphone*, MP3 player,
USB or SD card via the FM band.
UsB AR3139

FROM

$1 495

500Mbps

Powerline
Ethernet
Extender

Extend your networlc using your home's
axisting electrical wiring - up to 300m
range. Speads up to 500Mbps. Ideal for
web streaming, online gaming and video
chatting. YM83 58

ALSO AVAILABLE: With Wi-Fi

YN8352 FAET]

Bluetooth® ARG 144 FELEE]

*¢ia Bluetooth”

$ 5995

SAVE $20

NOW

$199

SAVE $50

g

AC1200 Wi-Fi Mesh Network
Base & Satellite Kit

car+

think. possible.

Jay

HEAD OFFICE OMLINE ORDERS

320 Victoria Road, WWww,jaycar.com.au
Rydalmare NEW 2118 tachstora@jayear. cam.au
Ph: (0238832 3100

Fax: (02) 8832 3169

Ayrrival dates of new productsin this fiyer confirmed at tha time of print. Call your loeal store ta check stock. Oceasionally discontinued

stodk in cartain stores, including Jayear Autharized Resallars, and
acial offers are valid from 24.03.2021 - 23.04.2021,
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For access to the full 112 pages of content in
the magazine, purchase the issue at our
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Or take out an online subscription for access to
the latest issues.
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The History of Videotape - part 2

Helical Scan

Byjlan|Batty¥AndielSwitzeg&iR odlHumphiis

o)
i.bl"bx
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®e22200%a
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| o LN
Last month$we descmlbed th'(g major 1u11110va|t1011 that was’ the*!'Amlpex

quadruplexgvide otape recondmg and playback system. @ff:%u-rse,‘s_._
technology duldlﬁv’stand still,.and, 1towas 011ly'a‘fefv yez{'l"'s befggel more
breakthroughssweremade, en-ablmg nlot onlygbetter T video qu ‘llty but
also some mgmhcant new features... =

Thunks to the Toshile Science Matseinn for sse of this inwsge: toshiba-nirai-Kagabkan jp/ en/learn Tistory ichio oki 195 Wty index. itm

mpex’s quadruplex video record-

ing was arevolutionary technolo-
gy. Casting off the existing linear tape
paradigm, Alex Poniatoff’s company
invented a system where four tape
heads, mounted on a spinning disc,
scanned the tape transversely.

Coupled with the adoption of fre-
quency modulation, ‘quad’ established
videotape recording (VTR) machines
as television broadcasting’s workhorse
forreplay, editing, distribution and ar-
chival work.

Yes, the first VIRs were horren-
dously expensive, and the size of a
few refrigerators. And yes, the tape is
not entirely robust — it can break and

64 SILICON CHIP

distort. But its added flexibility was
well worth it for news and broadcast
companies. For the rest, videotapere-
cording was out of reach.

But the principles established by
quad were sound: rotating head scan-
ners and frequency modulation were
clearly the way ahead. If only some-
one could devise a simpler, cheaper
system. And it would be helpful for
it to produce a picture in pause, or at
slow or fast picture search; things im-
possible with quad.

Enter Toshiba

Dr Norikazu Sawazaki at Toshiba’s
Matsuda Research Laboratory devel-

Australia’s electronics magazine

oped a prototype helical scanrecorder
in 1953. The first experimental VTR-
1 was completed in 1958 and demon-
strated to the public in September
1959, Commercial production of the
new videotape recorder followed.

At around the same time, Eduard
Schuller of Telefunken had also devot-
ed himself to the recording of televi-
sion signals. Having already invented
the “ring-shaped” audiotape head still
in use today, he was awarded a 1953
patent for magnetic recording and
playback of television pictures using
helical scanning.

The tape runs around the head
drum, giving much longer video tracks

sificonchip.com.au



Fig.9: the basic concept of helical scan

recording. The tape is wrapped around a
drum head at an angle so that as the head
spins, it scans diagonal strips. This means
that the diagonal tracks overlap continuously
along the length of the tape, avoiding the

segm entation necessary with the quad system.

p VELOCTTY
VIDEO :E;; ,0001111111’ s

%7

TAPE VELOCITY
around 250mm/'s

||
AUDIO/CONTROL
RECORD/PLAYBACK J \ AUDIO ERASE FULL TRACK
HEAD STACK ERASE HEAD

HEAD STACK

Fig.10: this gives yvou an idea of how the tracks are laid down on the tap in a helical scan system. While they are diagonal
when the tape is laid flat, when the tape is wrapped around the drum, the tracks actually form a helix shape.

than was possible with quadruplex.
Figs.9 & 10 show a simplified sin-
gle-head system.

The tape engages the head drum
(the scanner) high and exits low, so
the system records a number of slant-
ed tracks at a shallow angle of perhaps
5°, Viewing the tape on the drum, the
video tracks appear as a series of spi-
rals, a bit like a coil spring, hence the
term “helical scanning”.

Early helical-scan VTRs used the
available 2-inch tape. Despite not
needing vacuum air to form the tape
path, they were hardly more compact
than their quad predecessors. A slow-
er tape speed of 3.7ips allowed five
hours recording or playback on 12.5-
inch tape reels.

Video recording and playback de-
mand continuous head-to-tape con-
tact. Quad solved this by always hav-
ing one of fourheads engaged with the
tape, and switching to the active head,
but this resulted in the possibility of
mismatches causing head banding.

Helical scanning aimed torecord an
entire field of312.5 lines over 20msin
a single scan over the tape. This de-
manded a much longer track length
than quad’s 46mm, with its 16 lines
per scan. Quad systems were able to
record signals in the megahertz range
by virtue of the high headwheel speed,
and helical scan would also need high
head-to-tape speeds.

sificonchip.com.au

Helical scan needed to use realistic
tape speeds, say 7.5ips, but the head-
to-tape speed needed to be in the or-
der of 20m/s. The solution was to use
a head drum with a large enough di-
ameter to give the required head-to-
tape speed for FM recording.

The Ampex 5800~7900 series VIRs
(Fig.11) used a head drum diameter of
135mim, creating a track length of some
425mm. This gave a writing speed of
just over 11m/s, adequate for FM re-
cording,

Theymatured with the 7950, a time-
base-corrected VIR capable of broad-
cast performance. Using a single head
with one field for each scan of the tape,
this system’s head drum rotated at 50
revolutions per second (3000 RPM) for
our CCIR/PAL standard. But with such
a long track, tape tension has much
more effect on the horizontal rate.

Fig.11: an Ampex
helical-scan VTR
which used 2-inch

tape. One big advantage
over the quad system
was lower tape speeds,
which meant longer
recording and playback times
(more photos at www.ebay.com/
itm/182696338060). Source: wwmw,

labguvsworld com/Ampex_ VE-660.hfm

Australia’s electronics magazine

Television broadcasters had been
the market for the first generation of
VTRs, and broadcast demands very
stable images.

With a track length of only 46mm
laid across the tape (and thus much
less affected by tape stretch), quad’s
greater immunity to tape variations
meant that it remained the preferred
format. Helical systems would have to
play catch-up for some time.

Broadcast vs non-broadcast
video tape recorders

As described in the last article,
broadcast VTRs must be locked to
station sync, both in frequency (to
prevent vertical rolling or horizon-
tal drifting) and in-phase (to register
VTR pictures over the station pro-
gram). But if a VIR program is to be
replayed on a local monitor, or sent
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gattery Balan&er

Our new High Current Battery Balancer, introduced last month, is an
advanced design which provides high efficiency and fast balancing by
efficiently transferring charge between the connected cells or batteries.
It can handle cells or batteries up to 16V, and two units can be combined
for larger installations. This second and final article describes the
assembly and testing steps, and how to use it.

e put considerable effort into keeping this design
Was simple as possible, while still providing excel-
lent performance and many useful features.

As aresult, the parts count is not especially high. How-
ever, we have had to use mostly SMD parts to keep the size
reasonable, and also because many of the best part choices
were not available in through-hole packages at all.

While the board assembly is not overly difficult, itis not
suitable for beginners. Some SMD soldering experience is
desirable.

You will need a decent temperature-controlled soldering
station (and ideally a reflow oven orhot air rework station),
a syringe of flux paste, some solder wick, fine-tipped twee-
zers, a magnifier and a strong light source.

None of the SMD parts are especially difficult to handle,
although the smaller six-pin parts in SOT-363 packages are
on the tricker side, along with QS0P-16 ICs, which have
pins that are fairly close together. Finally, the transform-
ers can present a bit of a challenge in making good solder
joints due to their high thermal mass. But with a little care,
the PCB can be built by hand.

Construction

The High-efficiency Batterv Balancer is built on
a four-layer PCB coded

Refer to the PCB overlay diagrams, Figs.4(a) & 4(b) over-
leaf, for details on which parts go where. We suggest you
start construction by populating the surface-mount compo-
nents on the board’s underside, followed by the SMDs on
the top side, then finally, the through-hole parts.

As touched on earlier, vou can use various assembly
methods, including reflow soldering or hand-soldering. We
will describe the hand-soldering method as it requires the
fewest specialised tools, listed above.

The general procedure is to place each part (with the cor-
rect orientation for polarised parts, which is pretty much
all ICs, diodes & Mosfets) and tack down one pin. You then
check the alignment of the other pins and re-position the
part by melting the tack solder and gently nudging the part
if it isnot perfectly aligned with its pads. Once aligned, itis
a good idea to add flux paste to all the pins, as that greatly
reduces the chance of solder not adhering.

You then solder the remaining pins, refresh the initially
tacked pin (if you have added flux paste then all vouneed to
do is touch it with the tip of the iron), then use solder wick
and flux to clean up any bridges which might have formed.

The order in which components are placed is not criti-
cal, but we think it is best to place the most difficult parts
on each side first, so that you do not have to deal with in-

terfering adjacent compo-

14102211 which measures
108 x 80mm.

Part 2 — Construction — by Duraid Madina

nents. The following pro-
cedure uses that method.
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PIC10F202-E/OT  Ultrabrite LED Driver [with free TCER02P03RVCT IC, Sepid) PIC32WX170F256B-501/8P  Micromite LCD BackPack V1-V3 [Feb16 /May17 / Aug13)
PIC12F1572-/8N  LED Christmas Ornaments [Now20; specify variant) RCL Box (Jun20], Digital Lighting Controller Micromite Master (Nov2 D)
PICI2FG17-I/P  Car Radio Dimmer Adaptor (Aug19), MiniHeart (Jan21) PIC32VIX170F2565-1/80  Battery Multi Logger (Febi21)

Refined Full-Wave Univerzal Motor Speed Controller {Apr21) PIG32MX 270F 256B-501/8P  ASCI Wideo Terminal (Jul1 4], USE M&K Adaptor [Feb13)
PIC12F675-1/8N  Tiny LED Xmas Tree (Nov19) $20 MICROS
PICIGF1455-/F  Digital Interface Module [Nov18), GPS Finesaver [Jun13) PIC32MX470F512H4/PT  Stereo Echo/Reverb (Feb 14), Digital Effects Unit (Oct14)

Digital Lighting Controller LED Slave {Dec20) PIC32MX470FE12H-120/PT Micromite Explare 64 [Aug 16), Micromite Plus [Nov16)

PIC16F1455-/8L QI Timer [l (Jul20), Battery Multi Logger (Feb21) PIC32MXA70FS12L-120PT Micromite Explore 100 (S ept16)

PIC16F1458-I/F  5-Way LCD Panel Meter [Nov13), IR Remate Contral Assistant [Jul20) $30 MICROS
Ultrasonic Cleaner [Sep20), Electranic Wind Chime [Feb2 1) =
PICIGF1705-/F  Flexible Digital Lighting Cantroller Slave (Qct20) PIC32MX 695F 512L-80I/PF  Colour Maxibite [Sept12)

| - ! PIC32MZ 204 8EFHOB4-I/PT DSF Crossover/Equaliser [May13), Low-Distortion DDS [Feb2D)
PIC1GF8E-I/P UHF Repeater [May 193], 5ix Input Audio Selector [Sept13)
Universal Battery Charge Controller [Dec19) DIY Reflow Qven Contraller (ApreD)

KITS & SPECIA D COMPONENTS

MINIHEART HEARTBEAT SIMULATOR (CAT 8C5732) A 21) MICROMITE LCD BACKPACK V3 KIT (CAT 5C5082) fAUG 14)
Al SMD parts, including IC2 — doez not inolude PCB $6.00 anlﬁdaﬁnPEB pgogrgmliw'la?_lmwrost 5|nt0u?3hscrdaan LCO, UB3 lid, mounting hardware, Mosfast%afouruPWM
It i ato rt
AM/EN/SW RADID () acigft cortrol and all other mandstory an-board parts
- PCB-mourt right-angle ShA socket [ 04918 2.60 -3 54inch TFT LGD touch Cat SCE0R2 30.00
- Pulsa-type rotany encoder with |mag[ral pu shbuﬂon g G601 gﬂ oo - DH'll'Elgtam p,fhummﬁlfly? ssaﬁgagrn Eai 3641 503:| 7.60
- 162 LGD module {does not use 126 module) (504198 $7.60 - Emgggt{cm 8[1511343 OR BM&-’I'?BD [d[:g} Sl 4595};8%%%8%?”8 sansar ?ilugll
° ‘am parature/pras sura‘humidity sensor X
LED CHRISTMAS DRNAMENTS (CAT § C5574) {NOV 20) - D533 oal-tim clock SO I (Cat SCed 035 3.00
Complete kit including micro but no coin cell {specify PGB shape & colour) $13.00 - 23L61024 1MB RAM [S0IC- 3 % 5104 6.00
- AT2BSF 041 512KBfIash pia [at 305105 1.60
RGB STACKABLE LED CHRISTMAS STAR (AT 505525) mov 20 AT XA o aial capa?c[.mr (B Sto16) X
Complete kit including PCE, micro, diffused RGE LEDs and other parts $38.60 \'AHIDUS MODULES & PARTS
071 MINI LGD WIFI BACKPACK KIT o7 - $pin FY-1 IC (Digital FX Unit, Apr21 20.00
Completa kit including 3.5-inch tou chscrean, PCE and ESPE2EE-basad moduls $70.00 -1 2 3 SO resistor Banaryrn.qu[)n Logger £ Arduino Power Supply, Fab2 ) 260
-053231 or DS32310 realtime clock SMO |G (Battery Multi Loggar, Feb21 3.00
SHIRT POCKET AUDIO OSCILLATOR B {SEP 20) - MCP4251-502E/P (Arduing Powsr Supply, Fab[21j J §3.llll
I(lt |nc|ud|ng 30-printed case, and evanything else except the battery and wiring 0.00 - Pair of 3018534 [Electronic Wind Chimes, FBbEF{ 6.00
632 pieel whita OLED (0. 43-insh125mm diaganal) 10.00 - |PPEOP03PAL04 [Dual Baﬂaryerasa\.rarf\ﬁmaga adio Supply, Dec20) B5.00
- Pulse-type rotany encoder with integral pushbutton $3.00 - 1B 126 LCO [Digital RF Power Metar, ,&ugl_ 7.60
-WS2812 8x8 RGE LED matrix module (OF Timer I, Jul20) 16.00
COLOUR MAXIMITE 2 i stosk now {JLL 2091 - IAX038 function %anarator IC (H-Field Transanalyzar, M%ZDJ %6.00
Shortform kit: includes avarything excapt the case, GPLI module, powar supply, - MG149EP double-balanced mixer (H-Fisld Transanalysar, 2.60
lﬂtlDﬂEﬂ parts and cables [Cat S05478) $80.00 - ADB495 therm ocouple interface (DY Reflow Oven Gomrollar P\prZD] $10.00
Short Form kit (with CPU module): includes the programmed Waweshare GPU - 140 expandar mod ull:als I
modus and evenything included inthe short form kit abowes (Cat SCE508) $130.00 PCAORRS —%6.00 P|3[F85T4 $3.00 } MCP2301 7 —$3.00
$10 flat rate for postage within Australia. Overseas? Place an order via our website for a quote.
Allitems subect to availability. Prices valid for month of magazine issue onby. All prices in Australian dollars and included GST where applicable.
INTERMET (24/D PAYPAL {24/ eMAIL (24/7 MAIL (2411 PHONE - (95:00, Mon-Fe
Blace siliconchip. com. au/Shop Use your PayPal aooount gilison@zilioonohip.oom.au Yourorderto PO Box 138 Call (02) 9939 3285 with
silicon@siliconchip. com. ay Gollaroy H8W 2087 with order & oredit eard details
You can also order and pay by cheque/maonsy order [@rders by mail only]l. Make cheques payabie to Silicon Ghip Publications. 04/21




4-KEY OO

This simple project turns an Arduino into a MIDI key matrix. These are
popular with musicians for triggering samples, but commercial versions cost
hundreds of dollars. Ours costs a fraction of that, and you can customise it by
changing the Arduino software. It supports regular or illuminated buttons and
can also be programmed to act as a MIDI pass-through, among other roles.

his project was inspired by a

reader Tequest to create some-

thing similar to the Infra-red
Remote Control Assistant project
from July 2020 (siliconchip.com.aw/
Article/14505) but for MIDI.

MIDI is a standard that allows mu-
sical instruments and computers to
communicate, Just in case you didn’t
know, MIDI is an acronym for Musical
Instrument Digital Interface.

A MIDI encoder takes inputs from
a musical instrument (such as a key-
board) and converts them into MIDI
format. Such a device couldbe connect-
ed to a computer to record plaving, or
to a synthesiser, to turn the MIDI data
back into music.

Such devices commonly utilise 8x8
switch matrices to generate up to 64
different MIDI messages; they effective-
ly emulate a five-octave kevboard with
some keys to spare. This allows you
to easily interface with a synthesiser
or digital audio workstation (DAW) to
generate music fromreal-world inputs.

The Arduino community has done a
lot of the work for this already, creat-
ing libraries which can generate MIDI
messages both in hardware (as serial
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data) and also as a virtual USB MIDI
device (which many DAW PC appli-
cations can read).

The basic system can be imple-
mented with not much more than
an Arduino Leonardo development
board. The Leonardo is based on an
ATmega32U4 microcontroller, which
has a USB peripheral. Along with an
Arduino library, that makes this job
much easier.

To do this, the Leonardo scans col-
umns assigned to eight of its I/O pins
and checks if they have been shorted
against any of eight other I/O pins, as-
signed to the button rows, thus giving
up to 64 combinations. These 16 I/0
pins are then wired to an array of tac-
tile switches or pushbuttons which
form the keys.

This simple system cannot detect
more than one "closure’ at a time, so any
state that is identified as having more
than one button pressed is reported as
‘nothing pressed’. Some, but not all,
combinations of multiple keys could
be identified, but we have erred on the
side of keeping this simple.

To be able to detect simultaneous
keypresses correctly would require a

Australia’s electronics magazine

diode to be fitted to each switch (and
would also make our simple device
considerably more complicated).

Each key (close or release) event re-
sults in a MIDI event being sent over
USB. We are using the Leonardo’s hard-
ware serial port to generate a hard-
ware MIDI signal. This can then be fed
through our MIDI Shield, described
below, to convert it to the correct elec-
trical format to go to a synthesiser etc.

Note that if all you want to dois send
MIDI events to a computer over USB,
youdon’teven need tobuild the Shield.
But you probably will wantto assemble
our Switch Matrix PCB, also described
later, as wiring up the switches manu-
ally would be a lot of work!

To help make this project more use-
ful, we've also added a very basic syn-
thesiser to the Leonardo. A PWM signal
is produced from pin 13, approximat-
ing a sinewave at the frequency of the
notebeing plaved. The waveform shape
is defined in an array, so it could he
changed to produce a different sound.

This sound canbe heard by connect-
ing a piezo transducer between pin 13
and GND of the Leonardo, although
these devices don’t have a great re-
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Part 1 -
by Tim Blythman

sponse to lower frequencies. Hence,
our MIDI shield also provides an au-
dio amplifier which can drive a speaker
(the larger the better — they’re usually
more efficient) for better audio quality.

While we were at it, we thought we’'d
also add a MIDI Input to the Shield. As
presented here, all you can use that for
is toreplicate the received data directly
to the MIDI Output, allowing this de-
vice to act as abasic extender. Howev-
er, the hardware is set up to allow the
micro on the Leonardo to receive and
decode the incoming MIDI data, so with
appropriate software, it could do a va-
riety of other jobs.

The MIDI Encoder Shield

This small PCB is an Arduino ‘shield’
{aka daughterhoard) which adds some
useful hardware for interfacing with
MIDI equipment.

Theboard effectively combines four
different ‘modules’ which operate in-
dependently. That means that, if you
don’tneed all of the functions, youcan
leave off some of the parts.

These four parts are the interface to
the switch matrix, an audio amplifier,
a MIDI transmitter and a MIDI receiv-

sificonchip.com.au

er. The circuit diagram for the whole
Shield, incorporating those four sec-
tions, is shown in Fig.1.

Switch matrix

Since the switches are intended to
be mounted off-board. we have just
provided some convenient connection
points on the PCB.

CON1 and CON2 are standard
2.54mm (0.1in) pitch headers, and
could be fitted with pin headers or sock-
ets. For prototyping, we recommend
header sockets, as these allow jumper
wires to be plugged in.

CON1A and CON2A havea 3.5mm
pitch and are sized to fit smaller screw
terminals such as Altronics’ P2028.
This is a good way to rig up something
more permanent. You could also sol-
der wires directly to any of these pads.

Note that the pins marked with the
arrows correspond to the lowest’ ends
of each row and column. Thus, short-
ing the two pins marked with arrows
will give the lowest note. Shorting the
two pads at the opposite ends will give
the highest note.

You will probably not be able to
install both of CON1 and CON1A or

Australia’s electronics magazine

Use this photo
to help guide your
wiring between the
MIDI Shield and the
Switch Matrix PCB.
In all cases, pin 1 goes
to pin 1 (the green
wire), but CON1 on one
PCP goes to CON2 on the
other and vice versa.

CON2 and CON2A, as the headers will
foul the cable entries for the screw ter-
minals. Thus, vou should choose which
of the two you will fit before starting
construction.

Audio amplifier

The amplifier circuitis based around
IC1, an 353M2211 class-AB amplifier
IC. which we previously used in the
AM/FM/SW Radio published in Janu-
ary 2021. It provides a push-pull out-
put at up to 1.5W into 4€, so itis a
good choice for low supply voltages.
A 100nF capacitor bypasses its supply
rails at pins 6 and 7.

Jumper JP2 can be used to connect
Arduino pin D13 to the amplifier. If you
want to use another I/0 pin to feed the
amplifier, it can be patched into JP2.
IC1 is surrounded by components to
condition the input signal (including
filtering out any high-frequency PWM
artefacts) and to set the gain.

The 1k resistor and 100nF capaci-
tor provide low-pass filtering toremove
PWM switching harmonics from the
generated audio signal. Thisresultsin
the 180kHz PWM frequencies being at-
tenuated by around 40dB.
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PRODUCT SHOWCASE

Microchip’s first PIC32C microcontroller

If your design has outgrown the capa-
bilities of one of the 8- or 16-bit micros,
the PIC32C family (siliconchip.com.
aw/link/ah78) delivers easy scalabili-
ty, enhanced performance and larger
memory options while still being part
of the MPLAB development ecosystem.

The first of the PIC32C families,
the PIC32CM MC, combines the per-
formance and energy efficiency of an
Arm Cortex-MO0+based micro withan
optimised architecture and powerful
peripherals. These 5V micros are ideal
for motor/industrial control, home ap-
pliances, and other 5V applications.

Key features include:

¢ CPU clock speed up to 48MHz.,

e Up to 128KB embedded flash
memory and 16KB of SRAM.

¢ Operating voltage of 2.7-5.5V,
which ensures the best possible
SNR and noise immunity, EMC,
ESD and latch up.

¢ Dual 12-bit simultaneous sam-
pling ADCs.

¢ Positional decoder for motor
control.

¢ Timer/counter for control periph-
eral provides dedicated timers for
industrial and motor control.

¢ Four serial communication mod-
ules that can be configured to
act as a USART, UART, SPI, I°C,
R3485 or LIN bus interface.

¢ 12-channel direct memory access
controller with CRC module.

¢ Functional pin compatibility with
current SAM C20 devices in 32-
and 48-pin packages.

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

Tel: (02) 9363 6733
icroghi

New analog products from Maxim provide double the battery life

The MAX41400 (https://bit.ly/
MAX41400_Product) instrumenta-
tion amplifier enhances sensor sys-
tem accuracy by four times and ex-
tends battery life by 55% compared
to the closest competitive offering.
The MAX41400 provides low offset
of 2511V, low noise and programma-
ble gain with only 651A current con-
sumption.

The MAX40108 (https:/bit.ly/
MAX40108_Product) is the lowest-
voltage precision opamp in its class,
operating with supplies as low as 0.9V,
The combination of low operation-
al supply voltage, lower power con-
sumption and 25.5pA quiescent cur-
rent allows engineers to double sensor
battery life.

The MAX31343 (https:/bit.lv/
MAX21343_Produd) I°C RTC with
integrated MEMS oscillator provides

New APEM Q25 & Q30 series LED indicators

The 25 and Q30 series LED indica-
tors use a PCB with 6 SMT chips and
built-in failsafe protection.

A molded Fresnel lens scatters the
LED light to give that all-round illu-
mination making long distance and
daylight viewing crystal clear.

This series is suitable for materi-
al handling or off-highway vehicles
where reverse and over voltage protec-
tionis required. It also comes with low
heat generation suitable for mounting
into heat sensitive plastics. The cham-
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timekeeping accuracy of +5ppm, sub-
stantially better than the closest com-
Ppetitor, plus robust protection afforded
by a MEMS resonator.

With its integrated resonator, the
MAX31343 eliminates crystal me-

chanical failures and enables the
smallest WLP compared to any other
competitor in the market.

All these products are offered with
multiple and small form factor pack-
age choices.

PRECISION MEASUREMENT ICS: MAX41400, MAX40108, MAX31343

Essential Analog Solutions for loT, Industrial & Healthcare Applications

Maxim Integrated
160 Rio Robles
San Jose, CA 95134 USA

www. maximintegrated.com

maxim
integrated.

gered bezel is made from 316L marine
grade stainless steel and is IP67 and
IP69K front panel sealed.

Control Devices is the official APEM
distributor for Australia and New Zea-
land.

Control Devices
Unit 17, 69 O'Riordan Street
Alexandria, HSW 2015

Phone: (02) 9930 1700
Weh: www.controldevices.com.au
Mail: sales@controldevices.net
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RBeview by Tim Blythman

Wagnier

Electronics Super Store

Gordiess Soldering
iron & Heatshrink kit

It’s remarkable how far battery technology has come over the years.
More and more devices that previously would have used some other
power source have now become practical to run from battery power.

agner Electronics loaned us
their new Cordless Solder-
ing Iron Kit, and we found

it to be a handy item that could well
replace a gas-powered soldering iron.

The Cordless Soldering Iron comes
as a SolderingIron and Heatshrink kit,
available as Cat SI50HSK from www.
wagneronline.com.au, with a current
RRP of $139.

There are also numerous different
tips available, in addition to those that
come in the kit.

The kit gives vou a good set of
mid-level tools, and would make an
excellent portable standby kit. But it
would also be quite adequate as a pri-
mary soldering tool.

The Iron itself measures 160mm
long and 28mm in diameter. Roughly
cylindrical, the grip is moulded rubber
and quite comfortable to hold.

The kit includes three interchange-
able tips. There is a 30W 4mm conical
tip, a 50W 6mm conical tip and 30W

radiant heatshrink tip. An assortment
of smaller diameter pieces of heat-
shrink is included.

The kit comes with a protective cap
for the Iron (which fits even with a
tip installed), a USB-A to micro-U3B
charging cable and a small punched
metal stand. All the parts are supplied
in a simple plastic case with internal
dividers.

A micro-USB socket at one end of
the tool is used for charging, with a
clearly marked ON-OFF switch at the
other end near the grip.

The switch needs to be slid and a
button held in to turn the Iron on, so
there’s little chance of it being left on
inadvertently, even when resting on
the button. The cap also forces the
switch off whenitis fitted —a thought-
ful design touch.

There is a small white LED near the
tip which lights up whenever the but-
ton is pressed. It doesn’t quite illumi-
nate the tip, so it is not very useful.

You would be in a tough situation
if you had to rely on this light to illu-
minate your work.

While the Iron’s hot!

With a prototype PCB to be assem-
bled, we dove in to try it out. The
PCB in question measures 123mm x
58mm and hosts nearly all through-
hole parts; around 100 joints to sol-
der. We didn’t try the Iron on the sur-
face-mounted parts as the smallestin-
cluded tip is too large.

We used the smaller 30W tip, and
as specified, the Iron takes about 10
seconds to come up to working tem-
perature and holds the heat quite well.

For most parts, it was sufficient to
simply give the Iron a short burst of
power while applying solder.

Apart from the heat-up time after
leaving the Iron idle, it felt no differ-
ent to using a regular iron. The large
tip is probably overkill for this sort of
work; there is also a smaller 12W tip

Inside the SI50HSK Iron is a single 2400mAh Li-ion cell which will give up to 45 minutes of continuous use. For normal
(intermittent) soldering use you could expect several hours of operation.
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(Right): this kit includes a storage case, main
heating tool body with two cone-shaped soldering
tips, a heat radiator tip with focusing sleeve
for heatshrink and a micro-USB charging cable
(charger itself is optional). In addition, there
are 200 pieces of 45mm long, red, blue, vellow
and black heatshrink tube in diameters of
2.2mm, 3.5mm, 4.5mm and 7mm.

)

The SI50HSK can be recharged from an USB outlet with the
USE cord included, but Wagner also offer an optional mains

USE charger if required.

available and a finer 30W tip.

If we were purchasing this kit for
our own use, we would undoubtedly
pick up those two as well.

The shape is well-thought-out. It’s
uniformly cylindrical enough that
whichever way it sits, the tip won’t
touch a flat work surface, while the
moulded grip means that it won’t roll
away. In short, we had no problem
simply putting it down between uses.

In use, the Iron feels well-balanced
and sturdy. We tried the small stand,
and though simple, it was effective.
But we didn’t find it necessary.

The battery life is listed at 45 min-
utes of continuous operation, so it
could be expected to last for hours
with intermittent use. We certainly
didn’t have any trouble with it going
flat during our testing.

Each tip has a good-sized plastic
collar which allows the tip to be han-
dled, even while hot. The collar is
wide enough that the tip can balance
on it, so there’s no need to worry about
where to rest it.

We also tried the heatshrink tip.
Those readers of a certain age might
be reminded of an item that was once

SITS01

SIT503

SIT504
SOLDERING IRON TIPS

SIT505

SIT519

a feature of most cars; the electric cig-
arette lighter. The heatshrink tip is
much like one of these, glowing red
when turned on.

The heatshrink tip worked well on
small pieces of heatshrink, but it was
not as quick as something like a hot-
air gun would be. This tip’s radiant
nature means it’s not quite as easy to
aim and use as a hot-air gun.

We did get that sense of something
smelling a bit bumt, so the heat ap-
pears to be quite concentrated too. A
small shroud that fits on the heatshrink
tip is included.

Working with heatshrink is proba-
bly where a gas iron would win out,
although the battery Iron is certainly
adequate.

Accessories

A range of fourteen spare tips is
available; they are each around $20.
There are six different soldering tips
(including the two included in the
Iron kit) and tips for cutting plastic,
pyrography (wood-burning) and sty-
rofoam forming. The heatshrink tip is
also available as a spare part.

Wagner Electronics also offers a

2 4
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suitable AC-USB adapter for charging
purposes.

Verdict

As the kit comes, it is well-suited to
replacing a gas soldering iron. There’s
certainly enough heat and runtime to
handle most of those jobs you would
use a gas iron for. And USB power is
convenient and ubiquitous enough to
allow the Iron to be topped up as need-
ed. It would make a good emergency
standby tool.

It's handy enough that it could be-
come a replacement for a mains-pow-
ered iron if space is at a premium, un-
less you're the type who is running the
iron for hours on end.

It does end up being a bit more ex-
pensive than similar gas irons, but has
the advantage of being usable where
flames or flammable substances are
prohibited. And vou avoid the fiddly
refilling process that gas irons require.

For more information, or to pur-
chase the kit and possibly some extra
tips, go to hitp:/siliconchip.com.au/
link/ab71 (Wagner’s
online shop page for
this product). s¢

ey

SIT516 SIT507 SIT509  SIT510

PLASTIC WOOD BURNING TIPS STYROFOAM CUTTER
c PYROGRAPHY HOT KNIFE

In addition to the seven soldering iron tips, Wagner also offer a range of tips for other hobby applications (as shown here).
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Philips 1948 table model 114K

For 12 years, this radio sat in my
storage shed because I considered it
an ugly duckling, but events conspired
to change my opinion recently. So I
got it out of storage to see if I could
clean it up.

I purchased this radio in a lot with
otherradios which I was more interest-
ed in. Recently, a friend who worked
for Philips some time ago told me that
one of his managers used this model
of radio at his house, and took great
pride in having it.

That started me wondering ifI had
judged itunreasonably. The COVID-19
lockdown inspired me to look at my
back shelf for a project. Hence, a large
grubby radio entered my restoration
queue, emerging resplendent, and
much elevated in my estimation.

1948 was three years after the end
of the Second World War, and radio
manufacturers were slowly exhausting
stocks of large 8-pin octal val ves before
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By Associate Professor Graham Parslow

moving to 7-pin and 9-pin miniature
valves. At that time, many radios used
a mixed lineup of octal and miniature
valves to best utilise their inventory.

The model 114K is among the last
of the all-octal radios. It is also among
the last of the multiple timber veneer
cabinets. Through the 1950s, almost
all timber cabinets were simplified to
single veneers (usually stained), and
cabinets were changed to easily fabri-
cated shapes; mostly rectangular.

The model 114K is a heavyweight
table radio at 12.2kg, measuring
560mm wide, 245mm deep and
360mm high.Ithas an eight-inch Rola
permanent magnet speaker (type 8K)
that produces excellent sound from
the baffle provided by the substantial
cabinet. That sound is also optimised
by circuitry that is consistent with a
premium radio.

The 114K sold for £46/17s5/00d,
more than double the price of con-

Australia’s electronics magazine

The 114K radio is
one set in a series of
similar radios made
by Philips, and was
among the last all-
octal radio designs,
due to decreasing
stock in the post
WW2 era. The radio
is otherwise a fairly
standard six valve
superhet, but weighs
in at a hefty 12kg.

temporary Bakelite kitchen radios,
which were usually in the range of
15-20 pounds (£).

Unusual design

Thisradio conforms in style to a se-
ries of late-1940s Philips radios with
the dial mounted at the top. As the pre-
mier model, this dial articulates so it
can be laid flat for moving the radio.
On lesser models, the glass dial was
fixed, although it could be removed
and slotted back in.

The advertising angle to promote
this set was that while others fill the
front with a dial and a small speaker,
Philips builds in a large unobstruct-
ed speaker and puts the dial on top.

If you are unconvinced, then you
have good grounds, because this was
not a good idea. One indicator is that
other manufacturers did not follow.
The vellow screen-printed station in-
formation is difficult to read without

sificonchip.com.au
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This is a preview of the April 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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MARKET CENTRE

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

PCB PRODUCTION

KIT ASSEMBLY & REPAIR

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

FOR SALE

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

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

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

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

sllicon@ slliconchlp.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@ gmaill.
com

DAVE THOMPSON (the Serviceman
from SILICON CHIF) is available to
help you with kit assembly, project
troubleshooting, general slectronics 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

always;availahlejwith
theselhandyihinders
These binders will protect your
coples of SILICON CHIP. They
feature heavy-board covers,

hold 12 Issues & wlll look great
oh your bookshelf.

Order online from wrmeilli=
conchipfcemfau/Shop/d

e |

I ADVERTISING IN MARKET CENTRE I

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

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

T e Tt

WARNING!

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

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

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

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

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the
Competition & Consumer Act 2010 or as subsequentlyamended and to any governmental regulations which are applicable.
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Control Devices Australia........... 9
Dave Thompson ..................... 111
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Weller Soldering Iron................ 11

High-Current Battery Balancer, March 2021: inthe parts list on p27, several Mosfete (011,012...) are listed as "S6M4"'types.
The correct type code is QS6M4.

Arduino-based Adjustable Power Supply, February 2021: while the specified SY4030 relay from Jaycarisrated to carry 1A,
it only has a 500mA switch rating. The similar S4100 relay from Altronics specifies a 1A switching current. Power supplies built
using the Jaycar part should set the current limit no higher than 500mA to avoid damage to the relay. Other similar relays are
available with a 1A contact rating; it appears that this refers to the carry current only, and not the switching current, so check
the data shest if substituting a different part.

LED Party Strobe Mk2, August 2015: the link at lower-left should be positioned as shown in the photo on p87, not the overlay
diagram (Fig.2) on p86, which incorrectly has it shown in the "MAX' position.

The May 2021 issue is due on sale in newsagents by Thursday, April 29th. Expect postal delivery of subscription
copies in Australia between April 27t and May 12ih.

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
l - UJM;/ \;.l
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.
N

RIGOL DP-832

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

“"u5749 ex GST

Function/Arhitrary Function
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RIGOL DS-1000Z/E - EREE OPTIONS

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

FROM 5649 ex GST

RIGOL DG-1000Z Series

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

FH“HS725 ex GST

900000002

RIGOL DSA Series

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

FROM 51,321 ex GST

k. m
> Productl

RIGOL MS0-5000 Series

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

FROM 51’56 g ex GST

RIGOL DM-3058E

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

“"“3789 ex GST
Real-Time A

e S New
i - - - -3 Produetl

RIGOL RSA Series

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

FROM s3,21 0 ex GST

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

Perth
Tel 08 9361 4200 EMO N
Fax 08 9361 4300

web www.emona.com.au

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

email testinst@emona.com.au
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Design Faster

Simplifying Motor Control with dsPIC33 DSCs, Tools
and Reference Designs

As brushless electric motors proliferate across a growing range of applications, developers need products
and tools that minimize development time and design complexity while reducing board size, system cost
and energy consumption. Microchip is expanding its motor control offering with a new cost-effective
dsPIC33C digital signal controller (DSC) family that is supported by design tools, development hardware
and reference designs.

The dsPIC33C DSCs, with their high analog integration, simplify motor control system design while
reducing development and bill of materials costs in automotive, industrial, medical and consumer
applications. Our newly enhanced support ecosystem includes the motorBench® Development Suite,
a Low-Voltage Motor Control (LVMC) Development Board and a Refrigerator Compressor Reference
Design that helps you get your designs done faster.

Contact Information

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

o\ MicrocHIP



