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IsoVu probe technology delivers dif-

ferential measurements up to ±2500 V 

on reference voltages slewing ±60 kV 

at 100 V/ns or faster. Offering complete 

optical isolation, IsoVu probes reveal 

signals hidden by common mode noise. 

They’re designed to be the industry’s 

first measurement solution to offer a 

combination of high bandwidth, dynamic 

range and best-in-class common mode 

rejection ratio (CMRR) over the probe’s 

full bandwidth.

An electro-optic sensor converts the 

input signal to optical modulation.

The device under test is galvanically 

isolated from the oscilloscope.

Common mode voltage does not derate 

over bandwidth.

Incorporates four separate lasers, an 

optical sensor, power over fibre, four 

optical fibres, and sophisticated feedback 

and control techniques.

Now in their second generation, IsoVu 

probes offer technical improvements over 

the first IsoVu generation, including:

Size reduction of 80% to reach 

measurement points that were previously 

inaccessible — and without a separate 

controller box.

Improved DC accuracy, enhanced gain 

accuracy and improved temperature drift 

correction.

Superior sensitivity and lower common 

mode noise to reveal the true signal.

Higher performance with a variety of 

connections and accessories that offer 

high performance and accessibility.

Vicom Australia Pty Ltd 
www.vicom.com.au
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A	blACk	SWAN	WRAPPED	
IN	TOIlET	PAPER
ThE	END	OF	juST-IN-TImE	FOR	ElECTRONICS	mANuFACTuRINg
Serena Ross, CEO, Circuitwise Electronics Manufacturing
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mARkET	 ANAlySIS

A	black	 swan	 event	 later	 became	
known	 as	 one	 that	 “comes	 as	 a	
surprise,	 has	 a	 major	 effect,	 and	
is	often	inappropriately	rationalised	

after	 the	 fact	 with	 the	 benefit	 of	 hindsight”,	
according	 to	Wikipedia.

The	 dramatic	 global	 shortage	 of	 compo-
nents	 is	 arguably	 the	 greatest	 black	 swan	
event	 impacting	 the	 electronics	 industry	
since	 the	 Fukushima	 earthquake.	 beginning	
with	the	temporary	shutdowns	of	electronics	
manufacturers	at	the	height	of	the	pandemic,	
a	series	of	cascading	consequences	has	seen	
the	situation	deteriorate	rather	than	 improve	
as	 factories	came	back	online.

For	 those	 of	 us	 working	 in	 the	 industry,	
we	 are	 used	 to	 the	 cycle	 of	 shortage	 and	
supply	 in	 electronics,	 though	 this	 one	 is	 of	
a	magnitude	we	have	not	witnessed	before.

the cascade
The	 start	 of	 the	 cascade	 began	 when	 the	
uS	 temporarily	 shut	 down	 its	 automotive	
industry	 to	 try	 and	 control	 the	 spread	 of	
COVID-19.	modern	cars	have	massive	amounts	
of	electronics	 in	 them.	being	a	 fan	of	Tesla,	
I	can	see	that	electric	vehicles	have	an	even	
higher	 electronics	 usage	 and	 that	 market	 is	
growing	 rapidly.

This	 dip	 in	 demand	 from	 the	 automotive	
industry	was	compensated	by	soaring	demand	
for	electronic	consumer	products	during	the	
lockdowns	 starting	 from	 the	 second	 quarter	
of	2020.

Apart	 from	 everyone	 buying	 laptops	 and	
tablets	 to	 work	 from	 home,	 the	 surge	 coin-
cided	with	the	global	rollout	of	5g	networks	
and	associated	product	 launches	to	 leverage	
the	new	technology.

In	 addition,	 predictions	 of	 the	 Internet	 of	
Things	 megatrend	 are	 being	 fulfilled	 with	
estimates	of	over	30	billion	devices	connected	
by	the	end	of	2021.	While	half	of	Circuitwise’s	
business	is	in	medical	devices,	the	other	half	
is	increasingly	internet-connected	devices	of	
one	sort	 or	 another.

All	of	these	events	had	little	impact	on	the	
rest	of	the	electronics	industry	throughout	the	
second	half	of	2020,	as	the	balance	of	sup-
ply	 was	 being	 maintained.	 What	 few	 people	
anticipated	 was	 the	 impact	 of	 the	 returning	

WWW.ElECTRONICSONlINE.NET.Au		 july/AuguST	2021														5

automotive	 market,	 which	 similarly	 surged	
towards	the	end	of	the	year,	taking	everyone	
by	 surprise.

Panic buying
As	 we	 moved	 into	 the	 new	 year	 it	 became	
apparent	that	supply	was	not	keeping	up	with	
demand.	What	 happened	next	 is	 reminiscent	
of	 the	 toilet	 paper	 panic	 buying	 at	 the	 start	
of	 the	pandemic.

Initially,	certain	select	items	disappeared	
from	 the	 virtual	 shelves	 of	 electronics	
suppliers	 around	 the	 world,	 particularly	
for	 proprietary	 parts	 where	 no	 drop-in	
alternatives	 are	 possible.

The	popular	STm32	family	of	microproces-
sor	units,	which	underpins	so	many	modern	
electronic	 device	 designs,	 became	 almost	
impossible	 to	 buy.	 Everyone	 started	 putting	
in	 massive	 purchase	 orders,	 hoping	 to	 ride	
out	 the	 shortage/surplus	 cycle,	 but	 these	
parts	are	normally	on	allocation	anyway	and	
so	 the	 volume	 of	 deliveries	 to	 each	 original	
equipment	manufacturer	(OEm)	fell	away	with	
the	 increased	 number	 of	 companies	 panic	
buying	 ahead	of	 their	 actual	 needs.

As	 the	 panic	 continued,	 the	 shortfall	 in	
supply	 has	 spread	 throughout	 every	 semi-
conductor	 category	 and	 even	 into	 ceramic	
jellybeans	such	as	capacitors	 and	 resistors.

I	saw	a	presentation	by	Future	Electronics	
in	 April	 which	 says	 their	 book-to-bill	 ratio	
in	 the	previous	 three	months	has	been	 1.6.

“This	ratio	shows	massive	growth	in	new	
orders.	 For	 every	 $1	 million	 we	 ship	 in	 a	
month	 we	 are	 receiving	 $1.6	 million	 of	 new	
orders.	 In	 a	 normal	 market	 this	 ratio	 would	
be	between	0.95	and	 1.1,”	 the	company	said.

the impact
What	 initially	 impacted	 the	 automotive	 and	
consumer	 product	 sectors	 has	 now	 spread	
to	 every	 industry	 sector,	 including	 medical	
devices	and	other	high-reliability	products	that	
Circuitwise	 specialises	 in,	 and	 the	 situation	
is	 continuing	 to	worsen.

While	 some	 manufacturers	 can	 afford	 to	
scale	back	production,	what	is	really	crippling	
our	 customers	 is	 the	 price	 spike	 on	 critical	
components.	While	it	is	natural	for	prices	to	rise	
in	a	shortage	market,	what	has	compounded	

I’m	 fascinated	 by	 the	 story	 of	 the	 Dutch	 explorer	 Willem	 de	 Vlamingh,	
who	in	1697	became	the	first	European	to	see	a	black	swan	in	Australia,	
causing	a	sensation	on	that	continent	where	people	assumed	that	swans	
were	only	white.	 It	had	a	profound	effect	on	zoology	at	the	time,	but	 in	
retrospect	should	have	been	obvious,	as	 just	about	every	other	species	
had	multiple	 colours.
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the	issue	is	that	electronics	components	are	
almost	 exclusively	 air-freighted	 to	Australia.

The	 freight	 market	 has	 seen	 similar	
dramatic	 impacts	 as	 the	 air	 industry	 has	
virtually	 shut	 down.	 The	 few	 freight	 routes	
still	 operating	 are	 stressed	by	 demand	 from	
multiple	industries	trying	to	get	critical	supplies	
imported,	 so	 freight	 costs	have	experienced	
a	 similar	hike	 in	prices.

The	 impact	 is	 that	 the	 price	 of	 some	
microcontrollers	 has	 jumped	 from	 a	 few	
dollars	 per	 item,	 pre-pandemic,	 to	 around	
$50	 now.	 For	 customers	 that	 are	 targeting	
an	overall	unit	cost	of	say	$80,	this	price	 is	
not	 sustainable.

The	issue	is	particularly	bad	in	the	medi-
cal	 device	 market,	 where	 it	 is	 not	 possible	
to	 substitute	 alternative	 components	 due	 to	
regulatory	requirements.	If	you	do,	you	need	
to	resubmit	the	design	to	regulatory	authori-
ties	 to	prove	 the	change	has	not	 introduced	
any	unmanageable	 risks.

the problem
The	 root	 cause	 of	 the	 problem	 is	 the	 time	
required	to	build	the	silicon	wafer	production	
lines	and	to	bring	mothballed	capacity	online.	
The	 companies	 that	 manufacture	 electronic	
components	 generally	 outsource	 wafer	 pro-
duction	 to	 silicon	 foundries	 (fabs)	 because	
they	are	so	expensive.	One	of	the	largest	fab	
companies	in	the	world,	TSmC	in	Taiwan,	was	
recently	in	the	news	having	spent	$9.3	billion	
on	a	new	plant.

These	plants	typically	have	multiple	produc-
tion	lines	that	can	be	mothballed	during	times	
of	surplus.	however,	it	reportedly	takes	six	to	
nine	months	to	bring	a	mothballed	 line	back	
online.	 To	 add	 a	 new	 production	 line	 takes	
even	longer,	in	the	order	of	nine	to	18	months.

So	 the	 supply	 side	 of	 the	 components	
market	is	not	keeping	up	with	demand.	While	
they	are	scrambling	to	ramp	up	capacity,	they	

are	understandably	nervous	about	a	massive	
oversupply	hitting	 the	 industry	 as	conditions	
ease	and	everyone	scales	back	or	cancels	their	
orders.	 Suppliers	 naturally	 take	 a	 dim	 view	
of	cancelled	orders,	so	are	now	increasingly	
insisting	 on	 non-cancellable,	 non-returnable	
purchase	 orders.	 This	 is	 just	 exacerbating	
the	challenge	 facing	OEms.

the response
As	 the	 situation	 continues	 to	 worsen,	 many	
OEms	 are	 becoming	 increasingly	 desperate,	
forcing	 them	 onto	 what	 is	 known	 as	 the	
grey	 market.	 The	 grey	 market	 is	 not	 illegal,	
but	 it	 is	 outside	 of	 a	 manufacturer’s	 official	
trading	channels.

For	product	delivered	through	authorised	
distribution	agreements,	component	manu-
facturers	 normally	 warrant	 their	 product,	
provide	 technical	 support	 and	 support	
traceability	 mechanism.

Traceability	 is	 essential	 and	 a	 regulatory	
requirement	 for	 medical	 devices.	 Warranties	
are	also	a	valuable	service	as	semiconductor	
manufacturers	are	not	infallible.	If	Circuitwise	
detects	 faulty	 components	 during	 testing	 it	
can	obtain	 free	 replacement	 parts	 on	behalf	
of	 its	 customers.

The	 issue	with	grey	market	 components	
is	 that	 they	 are	 often	 there	 because	 they	
already	 have	 issues.	 It’s	 common	 for	 grey	
market	devices	to	simply	not	work	or,	worse,	
to	 have	 faults	 that	 don’t	 become	 apparent	
till	 they	 fail	 in	 the	 field.	 Sometimes	 they	
are	counterfeit	products.	A	few	disreputable	
recyclers	 in	 Asia	 skim	 the	 label	 off	 cheap	
alternatives	 and	 relabel	 them	 as	 superior	
branded	 products.

Regardless	of	these	ethical	issues,	manu-
facturers	 of	 cheap	 disposable	 consumer	
devices	 might	 get	 away	 with	 sourcing	 from	
the	 grey	 market	 but,	 in	 the	 high-reliability	
industry	 Circuitwise	 caters	 to,	 that	 can	 be	

catastrophic	to	the	reputation	of	the	company	
and	very	expensive	 to	 recall	 products.

The	situation	has	become	so	bad	in	the	uS	
that	President	biden	signed	an	executive	order	
in	 February	 designed	 to	 address	 the	 impact	
of	 the	 chip	 shortage.	 The	 order	 includes	 a	
review	of	components	critical	to	the	American	
economy	 in	areas	such	as	medical	 supplies.

The	uS	Semiconductor	Industry	Associa-
tion	and	several	industry-specific	associations	
are	lobbying	for	new	semiconductor	manufac-
turing	plants	to	be	established	in	that	country	
as	part	of	the	government’s	recently	announced	
critical	 infrastructure	 plans,	 to	 reduce	 the	
reliance	 on	 a	 small	 number	 of	 Asian	 manu-
facturers	 and	 increase	sovereign	capability.

where to next?
It’s	 time	 the	 Australian	 government	 consid-
ered	 what	 measures	 it	 can	 take	 to	 protect	
our	 growing	 medical	 devices	 industry.	 The	
government	 is	 very	 prepared	 to	 sign	 deals	
with	 vaccine	 manufacturers,	 so	 perhaps	 it	
should	 be	 signing	 deals	with	 semiconductor	
manufacturers	 to	 ensure	 adequate	 and	 af-
fordable	 supplies	 of	 critical	 components	 for	
medical	 devices,	 to	 protect	 our	 sovereign	
manufacturing	capability.

Still,	 these	 are	 at	 best	 medium-	 to	 long-
term	 fixes.	 It	 is	 a	 difficult	 situation	 with	 no	
easy	solution,	as	there	is	only	so	much	supply	
to	 go	 around.	 We	 previously	 used	 to	 advise	
clients	to	purchase	stock	up	to	six	months	in	
advance	 of	 requirements.	 based	 on	 current	
conditions,	 we	 are	 now	 pushing	 that	 out	 to	
a	 year	 and	a	half.

While	shortage/surplus	conditions	typically	
go	 through	 cycles,	 analysts	 are	 predicting	
this	pandemic-driven	one	will	be	longer	than	
normal,	with	supply	not	predicted	to	catch	up	
to	demand	until	late	2021	at	best	and	possibly	
extending	well	 into	2022.

The	 best	 advice	 I	 can	 give	 right	 now	 is	
to	 plan	 for	 a	 sustainable	 return	 to	 market	
normality.

Right	now,	electronics	components	suppli-
ers	are	rewarding	customers	who	already	had	
long-term	purchase	agreements	extending	out	
one	or	two	years,	by	prioritising	them	ahead	
of	 panic	buyers	 in	 the	market.

I	think	when	we	look	back	on	the	biggest	
impact	 of	 the	 pandemic	 on	 the	 electronics	
industry,	 it	may	well	be	the	death	of	 just-in-
time	manufacturing	philosophies.

Product	manufacturers	need	to	rethink	their	
supply	chain	models	and	work	on	 improving	
their	 forecasting	 and	 product	 road	 mapping	
to	meet	the	new	global	reality	of	uncertainty	
in	 supply	 chains.

Circuitwise Electronic Manufacturing 
www.circuitwise.com.au
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STM32U5
Extreme Low-power STM32U5 
With Advanced Performance and Cybersecurity

• Cortex-M33 running at 160MHz, 240 DMIPS and 651 CoreMark

• Up to 2 Mbytes of Flash (dual bank) memory and 786 Kbytes of SRAM

• Enabling best-in-class power consumption

• Enhanced cybersecurity

• A broad choice of packages (from 48 to 169 pins)

STMicroelectronics
Suite 703, 247 Coward Street, Mascot,
2020, NSW Australia
Tel: +61 2 9158 7201
Email: clifford.shi@st.com

Authorized Distributors

ARROW Electronics Australia Pty Ltd - Tel +61 2 9737 4900
Future Electronics - Tel: +61 2 8064 0000
Avnet Electronics (Australia) Ltd - Tel: 1300 791 695
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ShORTcircuits
INNOVATIVE	SOlAR	TECh	RuNS	COOlER	AND	lASTS	lONgER

Australian	photovoltaics	researchers	have	found	that	singlet	fission	
and	tandem	solar	cells	—	two	innovative	ways	to	generate	solar	power	
more	efficiently	—	also	help	to	lower	operating	temperatures	and	keep	
devices	running	for	longer.	Their	results	have	been	published	in	the	
journal	Progress in Photovoltaics.

Tandem	cells	can	be	made	from	a	combination	of	silicon	—	the	most	
commonly	used	photovoltaics	material	—	and	new	compounds	 like	
perovskite	nanocrystals,	which	can	have	a	larger	bandgap	than	silicon	
and	help	the	device	to	capture	more	of	the	solar	spectrum	for	energy	
generation.	Singlet	fission,	meanwhile,	is	a	technique	that	produces	
twice	the	electronic	charge	carriers	than	normal	for	each	photon	of	
light	that’s	absorbed.	Tetracene	is	used	in	these	devices	to	transfer	the	
energy	generated	by	singlet	fission	into	silicon.

Scientists	and	engineers	around	the	world	are	working	on	the	best	
way	to	 incorporate	tandem	cells	and	singlet	fission	processes	 into	
commercially	viable	devices	that	can	take	over	 from	conventional,	
single	junction	silicon	solar	cells	commonly	found	on	rooftops	and	in	

large-scale	arrays.	Now,	work	conducted	by	the	School	of	Photovoltaic	
and	Renewable	Energy	Engineering	and	the	ARC	Centre	of	Excellence	
in	Exciton	Science,	both	based	at	uNSW	Sydney,	has	highlighted	some	
key	advantages	to	both	tandem	cells	and	singlet	fission.

The	researchers	showed	that	both	silicon/perovskite	tandem	cells	
and	tetracene-based	singlet	fission	cells	will	run	at	lower	temperatures	
than	conventional	silicon	devices.	This	will	reduce	the	impact	of	damage	
from	heat	on	the	devices,	extending	their	lifespan	and	lowering	the	cost	
of	the	energy	they	produce.

For	example,	a	5–10°C	reduction	in	module	operating	temperature	
corresponds	to	a	2–4%	gain	in	annual	energy	production.	Furthermore,	
the	 lifetime	of	devices	 is	generally	 found	to	double	 for	every	 10°C	
reduction	 in	 temperature	—	that	means	an	 increase	 in	 lifetime	of	
3.1	years	for	the	tandem	cells	and	4.5	years	for	singlet	fission	cells.

In	the	case	of	singlet	fission	cells,	there’s	another	benefit.	When	
tetracene	inevitably	degrades,	it	becomes	transparent	to	solar	radiation,	
allowing	the	cell	 to	continue	 functioning	as	a	conventional	 silicon	
device	—	albeit	one	that	has	initially	operated	at	a	lower	temperature	
and	delivered	superior	efficiency	during	the	first	phase	of	its	life	cycle.

“The	commercial	value	of	photovoltaic	technologies	can	be	increased	
by	either	increasing	the	energy	conversion	efficiency	or	the	operational	
lifespan,”	said	lead	author	Dr	jessica	yajie	jiang,	from	the	School	of	
Photovoltaic	and	Renewable	Energy	Engineering.	“The	former	is	the	
primary	driver	for	the	development	of	next-generation	technologies,	
while	little	thought	has	been	given	to	the	potential	lifespan	advantages.

“We	demonstrated	that	these	advanced	photovoltaic	technologies	
also	 show	 ancillary	 benefits	 in	 terms	 of	 enhanced	 lifespan	 by	
operating	at	lower	temperature	and	more	resilience	under	degradation,	
introducing	a	new	paradigm	to	evaluate	the	potential	of	new	solar	
energy	technologies.”

mICRO-lEDS	EmIT	PuRE	RED	lIghT

A	new	micro-lED	developed	at	 the	king	Abdullah	university	of	
Science	and	Technology	(kAuST)	can	efficiently	emit	pure	red	light,	
and	it	may	help	in	the	quest	to	develop	full-colour	displays	based	on	
just	a	single	semiconductor.

micro-lEDs	have	advantage	of	being	energy	efficient	and	very	
small,	but	each	lED	can	only	emit	 light	over	a	narrow	range	of	
colours.	A	clever	solution	is	to	create	devices	that	combine	many	
different	lEDs,	each	emitting	a	different	colour;	full-colour	micro-
displays	can	be	created	by	combining	red,	green	and	blue	(Rgb)	
micro-lEDs.	Nitride	semiconductors	can	be	used	to	make	blue	and	
green	micro-lEDs,	whereas	phosphide	semiconductors	are	used	
for	red	light.	but	the	efficiency	of	phosphide	micro-lEDs	reduces	
significantly	with	shrinking	chip	size.

Red-light-emitting	 indium	gallium	nitride	 can	be	 created	by	
increasing	the	materials’	indium	content.	but	this	tends	to	lower	the	
efficiency	of	the	resulting	lED	because	there	is	a	mismatch	between	
the	separation	of	atoms	in	the	gaN	and	IngaN,	which	causes	atomic-
level	imperfections.	moreover,	damage	to	the	sidewalls	of	an	IngaN	
micro-lED	induced	during	the	fabrication	process	makes	the	new	
device	less	efficient.

“but	we	have	a	chemical	treatment	to	remove	the	damage	and	
retain	the	high	crystal	quality	of	the	IngaN	and	gaN	sidewall	interface,”	
said	kAuST’s	Zhe	Zhuang,	whose	team	created	and	characterised	a	
series	of	square	devices	with	a	side	length	of	98	or	47	µm.

The	47	µm-long	devices,	emitting	light	at	a	peak	wavelength	of	
626	nm,	were	shown	to	have	an	external	quantum	efficiency	of	up	
to	around	0.87%.	Also,	 the	colour	purity	of	 the	 red	micro-lED	 is	
optimum	because	it	is	very	close	to	the	primary	red	colour	defined	
by	the	industrial	standard	known	as	Rec.	2020.

“The	next	step	is	to	increase	the	efficiency	of	the	red	micro-lED	
with	even	smaller	chip	sizes,	maybe	below	20	µm,”	said	Zhuang.	“Then	
we	hope	to	integrate	Rgb	nitride-based	lEDs	for	full-colour	displays.”
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ShORTcircuits
ImPROVINg	ThE	PERFORmANCE	OF	
lIThIum–SulFuR	bATTERIES
Researchers	 at	 Deakin	 university,	 in	
partnership	with	Australian	start-up	li-S	
Energy,	 have	 developed	 an	 innovative	
lithium–sulfur	(li–S)	battery	that	represents	
a	step	change	in	the	global	battery	industry.

li–S	batteries	have	a	significantly	higher	
energy	capacity	 than	existing	 lithium-ion	
batteries.	however,	 to	 date,	 they	have	 a	
severe	limitation	with	lifetime	performance,	
typically	degrading	to	 the	point	of	 failure	
over	very	few	charge	and	discharge	cycles.

Deakin’s	nanotechnology	research	team	has	developed	an	innovative	
use	of	the	nanomaterial	boron	nitride	nanotubes	(bNNT)	to	improve	the	
performance	of	 li–S	batteries	—	 retaining	 the	high	energy	capacity	
and	avoiding	significant	degradation	over	more	than	450	charge	and	
discharge	cycles.

The	team	had	to	overcome	three	key	challenges	to	creating	a	high-
performance	li–S	battery:
1.	 Engineer	a	conductive	interface	within	the	sulfur	cathode.
2.	 Control	the	structural	integrity	of	the	cathode	over	extended	cycling.
3.	 Prevent	dendrite	growth	from	the	lithium-metal	anode.

Each	 challenge	 involved	 significant	 aspects	 of	 innovation	 using	
bNNT	and	other	integrated	materials,	which	together	facilitated	the	
optimum	 functional	 relationship	 between	 lithium	 and	 sulfur	 in	 an	
energy	storage	device.

li-S	Energy	has	now	lodged	two	key	provisional	patents	covering	the	
function	of	bNNT	within	the	 lithium–sulfur	battery	chemistry.	The	new	
technology	covered	by	these	patents	has	the	potential	to	make	large-scale	
manufacturing	of	li–S	batteries	commercially	viable	for	the	first	time.

li-S	Energy	intends	to	optimise	the	design	then	scale	up	the	production	
of	the	new	batteries	over	the	coming	years,	with	almost	unlimited	potential	
uses	—	including	the	possibility	of	an	electric	car	that	only	needs	charging	
every	1000	km,	a	phone	with	a	one-week	battery	life,	off-grid	solar/battery	
street	lighting	and	drones	with	several	hours	of	flight	time.

“We	have	achieved	a	significant	innovation	breakthrough	with	our	li–S	
battery	technology	at	a	time	when	the	world	is	demanding	better	batteries	
and	more	efficient	energy	storage	devices,”	said	li-S	Energy	CEO	Dr	lee	
Finniear.	“The	commercialisation	journey	for	li-S	Energy	limited	has	begun	

and	 is	on	 track	 to	 showcase	 this	
Australian	company	as	a	recognised	
leader	in	this	exciting	industry.”

The	 lead	 Deakin	 researchers,	
Alfred	Deakin	Professor	ying	(Ian)	
Chen	 and	 Dr	 baozhi	 yu,	 added,	
“These	results	are	the	culmination	
of	 10	 years	 of	 research	 into	 the	
development	 of	 lithium–sulfur	
batteries	and	how	that	is	influenced	
by	 advanced	 nanomaterials.	 The	
belief	and	investment	in	the	research	
program	from	li-S	Energy	have	now	
enabled	us	 to	bring	our	 research	
toward	a	commercial	reality.”

SmAllER	ChIPS	ENAblE	NEW	
RFID	APPlICATIONS
Researchers	at	North	Carolina	State	university	(NC	State)	
have	made	what	is	believed	to	be	the	smallest	state-of-the-
art	RFID	chip,	which	should	drive	down	the	cost	of	RFID	tags.	
In	addition,	the	chip’s	design	makes	it	possible	to	embed	RFID	
tags	into	high-value	chips	such	as	computer	chips,	boosting	
supply	chain	security	for	high-end	technologies.

“As	far	as	we	can	tell,	it’s	the	world’s	smallest	gen2-
compatible	 RFID	 chip,”	 said	 Professor	 Paul	 Franzon,	
corresponding	author	of	a	paper	on	the	work.	The	paper	
was	presented	at	 the	 IEEE	 International	Conference	on	
RFID,	held	virtually	from	27–29	April	2021.

gen2	RFID	chips	are	state	of	 the	art	and	are	already	
in	widespread	use.	One	of	 the	 things	 that	 sets	 the	new	
RFID	chip	apart	is	its	size:	it	measures	just	125	x	245	µm.	
manufacturers	 have	 been	 able	 to	 make	 smaller	 RFID	
chips	using	earlier	technologies,	but	Prof	Franzon	and	his	
collaborators	have	not	been	able	to	 identify	smaller	RFID	
chips	that	are	compatible	with	the	current	gen2	technology.

“The	size	of	an	RFID	tag	is	largely	determined	by	the	size	
of	its	antenna,	not	the	RFID	chip,”	Prof	Franzon	said.	“but	
the	chip	is	the	expensive	part.”

The	 smaller	 the	 chip,	 the	
more	chips	you	can	get	 from	
a	 single	 silicon	 wafer.	 The	
more	chips	you	can	get	 from	
the	 silicon	 wafer,	 the	 less	
expensive	they	are.	“In	practical	
terms,”	said	Prof	Franzon,	“this	
means	that	we	can	manufacture	
RFID	tags	for	less	than	one	cent	
each	 if	we’re	 manufacturing	
them	in	volume.”

That	makes	it	more	feasible	for	manufacturers,	distributors	
or	retailers	to	use	RFID	tags	to	track	lower-cost	items.	For	
example,	the	tags	could	be	used	to	track	all	of	the	products	
in	a	grocery	store	without	 requiring	employees	 to	scan	
items	individually.

“Another	advantage	is	that	the	design	of	the	circuits	we	
used	here	is	compatible	with	a	wide	range	of	semiconductor	
technologies,	such	as	those	used	in	conventional	computer	
chips,”	said	kirti	bhanushali,	who	worked	on	the	project	as	a	
PhD	student	at	NC	State	and	is	first	author	of	the	paper.	“This	
makes	it	possible	to	incorporate	RFID	tags	into	computer	
chips,	allowing	users	to	track	 individual	chips	throughout	
their	life	cycle.	This	could	help	to	reduce	counterfeiting,	and	
allow	you	to	verify	that	a	component	is	what	it	says	it	is.”

“We’ve	demonstrated	what	 is	possible,	 and	we	know	
that	these	chips	can	be	made	using	existing	manufacturing	
technologies,”	 Prof	 Franzon	 concluded.	 “We’re	 now	
interested	 in	working	with	 industry	partners	 to	 explore	
commercialising	 the	chip	 in	 two	ways:	creating	 low-cost	
RFID	at	scale	for	use	in	sectors	such	as	grocery	stores,	and	
embedding	RFID	tags	into	computer	chips	in	order	to	secure	
high-value	supply	chains.”

Li–S battery test results after 450 con-
tinuous cycles. Specific capacity has been 
maintained at greater than 550 mAh/g, 
which is in the region of three times 
the specific capacity of current lithium-
ion batteries.
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Ray	 keefe,	 managing	 Director	 of	 Successful	
Endeavours,	 examines	 the	 issue	 of	 when	 and	
how	to	go	for	a	custom	IoT	solution.	Successful	
Endeavours	 focuses	 on	 the	 design	 of	 smart	
electronics	products	that	are	made	in	Australia.

IoT	 has	 been	 growing	 in	 hype	 and	 volume	 since	 2016	 and	 is	
seen	 as	 a	 core	 enabling	 technology	 for	 nearly	 all	 industry	 sec-
tors,	 some	 examples	 being:

•	Personal	 health
•	Industry	 4.0	 (a	 whole	 topic	 on	 its	 own)
•	Transport	 and	 logistics
•	Smart	 cities,	 homes,	 buildings
•	Energy,	 water	 and	 waste	 metering	 and	 monitoring

And	there	are	catalogues	out	there	full	of	devices.	So	surely	
you	 can	 just	 get,	 off	 the	 shelf,	 anything	 you	 want	 in	 sensors,	
edge	 computing,	 gateways	 and	 web	 services?

Turns	out	 it	 isn’t	 as	 simple	as	 that.	There	are	a	 lot	 of	needs	
(use	 cases	 is	 another	 term	 for	 this)	 that	 can’t	 be	 met	 by	 any	
product	in	the	catalogue.	The	reasons	vary	but	some	examples	are:

•	has	 to	 be	 battery	 operated	 but	 the	 power	 consumption	 is	
too	 high

•	Needs	power	but	it	costs	too	much	to	run	power	or	the	solar	
panel	 would	 be	 huge

•	locked	 in	 web	 services	 that	 you	 can’t	 integrate	 into	 your	
system	 or	 which	 cost	 too	 much

•	using	 cellular	 communications	 but	 the	 SIm	 card	 costs	 are	
too	 expensive	 at	 one	 per	 sensor	 node

•	Can’t	 be	 customised,	 so	 they	 nearly	 do	 what	 you	 want	 but	
aren’t	 close	 enough

•	Can’t	 be	 supported	 in	 the	 field	 through	 device	 management	
or	 over-the-air	 firmware	 upgrades
At	this	point	you	either	compromise	on	what	you	can	achieve,	

don’t	 go	ahead	at	 all	 or	 you	have	 the	option	 to	go	 for	a	custom	
solution.	 This	 article	 is	 following	 this	 last	 path	 and	 exploring	
what	 that	 can	 look	 like.

Now	 you	 are	 considering	 a	 custom	
IoT	 solution,	 a	 whole	 new	 set	 of	
considerations	arise.	For	the	rest	
of	 the	 article,	 I	 will	 focus	 on	 a	
specific	 use	 case	 that	 is	very	
difficult	and	give	two	examples	
of	 products	 we	 developed:

•	battery	operated	and	either	
tiny	 solar	 panel	 or	 pri-
mary	cell	(non-rechargeable		
battery)

•	multiple	 and	 complex	 sensor	
readings

•	Web	 service	 providing	 device	 man-
agement,	 firmware	upgrade	 in	 the	field	
and	API	 integration	 into	other	systems

archub
The	first	example	 is	a	smart	cities	sensor	device	called	 the	archub	
(Figure	 1).	 This	 is	 a	 compact	 solar-powered	 device	 that	 measures	
Pm2.5	(smoke)	and	Pm10	(dust)	particulate	 levels	and	optionally	you	
can	 add	 wind	 speed,	 temperature,	 pressure,	 humidity	 and	 ambient	
light	 levels	 to	 get	 a	 complete	 air	 quality	 and	 micro-climate	 sensor	
all	 in	one.	 It	takes	readings	at	a	fixed	time	interval	and	uploads	them	
using	cellular	 connectivity.

If	 you	 are	 familiar	 with	 particulate	 sensors,	 you	 will	 be	 aware	
that	 they	 are	very	 power	 hungry,	 typically	 100	 mA	 at	 a	 5	 VDC	 level	
of	 power	 consumption.	 So	 clearly	 we	 are	 turning	 lots	 of	 things	 off	
at	 every	 chance	 we	 get.	 let’s	 look	 at	 some	 of	 the	 design	 decisions	
we	made	 in	order	 for	 this	 to	work:

Figure 1.

CuSTOm	
IoT	DESIgN	
—	ThE	Why	AND	hOW
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let’s	 look	at	 the	complications:
•	Pulse	counting	models	with	one,	 two,	 four	or	 six	 inputs
•	Primary	cell	 battery	operated	with	 10+	year	battery	 life
•	Water	 volume,	 minimum	 flow	 and	 maximum	 flow	 in	 each	 report-

ing	 interval
•	Default	 hourly	 reporting
•	Plug	 pack	 powered	 gateway,	 so	 power	 conservation	 was	 not	

required	 there
If	we	use	a	19	Ah	li/SOCl2	primary	cell	then	that	has	a	very	high	

series	 resistance,	 so	 that	 means	 we	 have	 to	 add	 a	 supercapaci-
tor	 to	 support	 it,	 but	 this	 has	 to	 be	 a	 low-leakage	 supercapacitor.	
So	 to	 run	 for	 10	 years	 we	 need	 an	 average	 power	 consumption	 of		
19	 /	 (10	 *	365.25	*	24)	=	200	µA	rounded	down,	and	of	course	you	
never	 get	 the	 whole	 of	 the	 battery	 charge	 as	 the	 terminal	 voltage	
eventually	 falls	 too	 far.	And	we	are	mesh	networking	with	 the	 radio	
running	Wirepas	massive	all	 the	 time.

This	was	achieved	with	 the	 following	selections:
•	ATSAml21	mCu	—	35	µA/mIP	running,	1.7	µA	in	sleepwalking	mode
•	buck	 converter	 instead	 of	 lDO	 —	 TPS62740	 has	 90%	 efficiency	

at	very	 light	 load
•	Wirepas	 massive	 mesh	 network	 operating	 in	 low-power/high-

latency	mode
•	Dgh105Q5R5	supercapacitor	with	µA	 level	 leakage
•	u-blox	 NINA-b112	 2.4	 ghz	 radio	 module	 which	 runs	 the	 protocol	

stack	and	 the	entire	 application
The	 light	 load	 efficient	 buck	 converter	 makes	 a	 huge	 difference	

here,	 as	 shown	 in	 Figure	 3,	 and	 the	 PCb	 looks	 pretty	 sparse	 even	
for	 the	 six-channel	version	 (Figure	4).

The	 product	 met	 the	 power	 consumption	 requirements	 and	 was	
awarded	the	Environmental	Solution	of	the	year	at	the	2020	Endeavour	
Awards	 run	by	Manufacturers Monthly.

The	web	services	also	publish	to	other	services	to	support	integra-
tion	 into	existing	systems,	as	well	as	providing	their	own	dashboard	
and	water	usage	analytics.

you	 can	 read	 more	 about	 this	 at	 https://blog.successful.com.au/
environmental-solution-of-the-year/.

summary
you	 have	 seen	 two	 examples	 of	 custom	 IoT	 development	 and	 the	
hardware	 design	 side	 of	 the	 equation.	 There	 is	 also	 both	 embedded	
software	written	in	C	and	web	services	written	in	Python	to	support	
all	 this.	And	best	 of	 all,	 from	my	perspective,	 all	made	 in	Australia.

Successful Endeavours 
www.successful.com.au 

DESIgN	

Figure 3.

Figure 4.

Figure 2.

•	CAT-m1	 for	cellular	communications	—	 lowest	power	option	even	
compared	 to	Nb-IoT

•	ATSAml21	mCu	—	35	µA/mIP	running,	1.7	µA	in	sleepwalking	mode
•	buck	 converter	 instead	 of	 lDO	 —	 bQ25570	 has	 93%	 efficiency	

at	very	 light	 load
•	mPPT	 solar	 charging	 —	 bQ25570	 has	 mPPT	 boost	 converter	 so	

uses	 <2	V	solar	 cells
•	high	 side	 switch	 for	 all	 sensors	 plus	 modem,	 so	 quiescent	 =		

0	µA	when	shut	 down
•	Optimised	sampling	interval	of	15	min	and	upload	every	hour	rather	

than	every	 reading
•	Web	service	 is	API	based	—	passed	on	to	customers	so	they	get	

the	data	 into	 their	 existing	 systems	 in	 an	agreed	 format
The	 result	 is	 a	 system	 that	 can	 run	 from	 0.5	 W	 of	 solar	 cells,	

taking	readings	every	15	min,	with	hourly	upload	as	a	self-contained	
system.	 Sleepwalking	 mode	 means	 that	 peripherals	 such	 as	 timers	
can	run	while	the	main	processor	is	asleep,	providing	a	power	saving	
as	 shown	 in	Figure	2.

you	can	read	more	about	the	archub	and	what	 it	does	at	https://
blog.successful.com.au/archub-smart-cities-case-study/.

The	 archub	was	 a	 finalist	 for	 the	2018	 IoT	 Innovation	Award	 for	
Australia	 and	 the	Agilent	Award	 for	 Innovation	 in	Analytical	Science	
2017,	 and	was	 listed	 in	 the	Anthill	Smart	 100	2018.

waterlink smartmesh
This	is	a	primary	cell-powered	device	that	is	used	for	water	metering	
of	up	 to	six	pulse	probe	output	water	meters.	 It	 is	 an	 indoor	device	
and	uses	the	Wirepas	massive	mesh	networking	protocol	to	allow	the	
devices	to	create	their	own	network	and	then	use	a	cellular	gateway	
to	 communicate	 to	 a	web	service.	Sounds	simple	enough?
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Power connectivity solutions
Molex’s portfolio of power connectivity solutions is designed to meet the demands 

of an increasingly diverse group of markets with various power needs. As indus-

tries evolve to address new challenges, the power connectivity solutions have 

grown to embrace these trends: from increased connectivity in tighter spaces, 

to next-generation automotive and industrial solutions, to medical applications.

To meet current industry demands for smaller interconnects, Molex provides 

connectors designed to support power supplies and systems that require high-

current transfer in challenging and thermal-constrained spaces. The company’s 

connectors are also suitable for next-generation computing applications requiring 

higher-power distribution and long-term performance in a range of industries.

With current ratings of up to 200 A and broad circuit size options, the range 

includes the classic FiT Family and KK Connector Systems, as well as innovations 

including the Coeur CST High Current Interconnect and L1NK Connector Systems.

digi-Key electronics
www.digikey.com

comPact, high-Performance 
comPuter
Powered by the latest 8th generation Intel Core i 

processor, the UNO-238 is a high-performance 

computer in an optimised, compact form fac-

tor. To ensure available system resources for 

diverse usage scenarios, the mechanical design 

of the system has been optimised for easy 

RAM swapping.

To satisfy most factory usage requirements, 

the UNO-238 offers multiple I/O including two 

GbE, four USB 3.2, two RS-232/422/485, eight 

GPIO, one HDMI and one DisplayPort. The pro-

vision of USB 3.2 Gen 2 enables twice as fast 

data transfer rates compared with USB Gen 1, 

delivering efficiency for high computing perfor-

mance. Additionally, to facilitate IoT applications, 

the product can be integrated with additional 

LTE/Wi-Fi modules for enhanced connectivity 

and communication via the M.2 2230 (E-key) 

and M.2 3042/3052 (B-key) slots. The system’s 

versatile I/O ensures the UNO-238 can support 

diverse factory applications, such as factory au-

tomation, process automation and manufacturing 

execution systems (MES) operations.

To accelerate the deployment of IoT applica-

tions and integrated solutions from the sensor 

node to the edge and the cloud, the product is 

equipped with Advantech’s WISE-DeviceOn IoT 

device management software. This allows users 

to not only rapidly implement applications, but 

also to maximise operational optimisation and 

transformation. Moreover, with the built-in EdgeX 

architecture and container technology, the UNO-

238 can be used to manage devices remotely 

to facilitate centralised management and OTA 

updates. This enables users to prevent failures 

and improve maintenance efficiency.

advantech australia Pty ltd
www.advantech.net.au

wlan tester with ieee 802.11ax suPPort
The Anritsu Wireless Connectivity Test Set MT8862A is designed to evaluate the RF 

characteristics of WLAN devices. It uses patented Anritsu technology to evaluate 

RF performance at all main WLAN IEEE 802.11ac/ax data rates currently in use, as 

well as over-the-air (OTA) performance tests defined by CTIA and the Wi-Fi Alliance.

With Network and Direct modes, the product supports flexible testing of WLAN 

device RF TRX characteristics (TX power, modulation accuracy, RX sensitivity and 

more) matching the measurement environment.

The introduction of an IEEE 802.11ax option extends the functions of the MT8862A 

to support evaluation of IEEE 802.11ax 6 GHz band WLAN performance. With the 

option, RF TRX characteristics of smartphones, smart home electronics, automo-

biles and IoT devices with WLAN functionality can be efficiently tested to enable 

compliance with industry standards.

Engineers can use the tester with the option installed to evaluate the RF char-

acteristics of IEEE 802.11ax 6 GHz devices using either the Direct Mode, for 

shorter evaluation times, or Network Mode, which facilitates real-world evaluation 

using signalling messages. Additionally, Network Mode does not require complex 

operations, such as device control using special commands, eliminating the need 

for a control line.

The MT8862A option also supports 160 MHz wide channels. Since the 6 GHz 

band covers a 1200 MHz wide operation band, use of 160 MHz wide channels is 

practical. It is expected that the 160 MHz wide channels will facilitate streaming 

of higher-definition video and larger-capacity data than previously possible. By 

supporting measurement and testing of 6 GHz band WLAN devices and 160 MHz 

wide channels, Anritsu expects its MT8862A to play a key role in development of 

next-generation communications devices.

anritsu Pty ltd
www.anritsu.com
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isolated, three-Phase smart Power meter
ICP DAS has released the PM-3133i — a powerful, isolated, three-phase 

smart power meter that provides access to real-time electric usage for 

three-phase power measurement. With its high accuracy (<0.5%, PF=1), 

the series can be applied to both the low-voltage primary side and/

or medium/high-voltage secondary side and enables users to obtain 

energy consumption readings from the monitored equipment in real 

time under operation.

The compact power meter is equipped with wired clip-on CT (various 

types, support input current up to 400 A). It operates over a wide input 

voltages range of 10–600 VAC, which allows worldwide compatibility. 

Built-in AC isolator protection means total isolation between the AC 

measurement side and the control side.

It is recommended that the CT and reference voltage of the meter 

be installed on the primary side of the AC filter with an EMI ferrite core to minimise the interfer-

ence effects of the inverter.

icP electronics australia Pty ltd
www.icp-australia.com.au

instrument transformer 
terminal blocKs
In T&D applications, current and voltage transform-

ers are mainly used for protection and measurement 

functions. Weidmüller’s TTB range of Klippon Connect 

instrument transformer terminal blocks has been 

designed to meet all the connection requirements 

of these two critical applications.

The wiring of current and voltage transformers can 

be carried out easily and safely with the terminal 

block series — even within complex circuits. The 

prevention of operating errors during operation should 

increase plant availability and extend the life cycle 

of the entire control cabinet. Thus, the requirements 

of the end user should be fulfilled to a high degree.

weidmuller Pty ltd
www.weidmuller.com.au

30–125 w ac/dc Power suPPlies with PeaK 
Power
The AC/DC product series TAD30-P, TAD65-P and TAD125 can provide 

high peak power to meet the needs of temporary high load situations 

in industrial, medical and communication applications, such as DC 

motors in electric tools, electric beds/chairs, printers and other high 

peak load equipment.

The series provide a flexible combination of electrical and thermal 

performance, providing 1.3 times the peak load tolerance for up to 10 s 

and supporting operation in a natural air-cooled environment. This can 

effectively reduce costs due to not having to select a higher output 

power supply to cover the peak power that occurs in the short term.

The operating temperature 

range of the series is -40 to 

+85°C, with high efficiency. 

With the TAD125 series, for 

instance, the conversion ef-

ficiency is up to 92%. High 

conversion efficiency means 

reduced system heat dissipa-

tion requirements.

The TAD series are avail-

able with output voltages 

from 3.3 V to 53 VDC (model dependent) and have low standby power 

consumption, complete protection functions, 3000 VAC reinforced isola-

tion and up to 5000 m operating altitude. The TAD30-P, TAD65-P and 

TAD125 are all certificated to the safety standard IEC/ EN/ UL 62368-1.

helios Power solutions
www.heliosps.com.au
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high-current choKes
SCHURTER’s current-compensated chokes for printed 

circuit board mounting now come in a vertical design, 

with the DKIV-1 Series designed to support one-phase 

high-current applications. The vertical design translates 

to a small footprint, and the chokes are available in 

ferrite or nanocrystalline core for rated currents from 

10 to 50 A.

Like all other aspects of electronic design, the power 

circuit is often built using discrete components on printed 

circuit boards. With the trend towards integrating com-

ponents and to achieve smaller form factors, thermal 

problems and high current on the PCB can become a 

challenge. Traditional block filters might address these 

challenges, but their larger package size also presents 

challenges due to the space constraints; therefore, 

an asymmetrical effective common mode choke and 

capacitors mounted on the PCB is a better solution.

The through-hole mounted DKIV-1 Series chokes 

are suitable for use in any application requiring EMC 

asymmetrical inductance, such as frequency inverter 

for automation, photovoltaic, energy storage, charg-

ing stations for e-vehicles and UPS systems. They are 

also useful for multistage filter applications where the 

combination of a vertical choke (DKIV) with a horizontal 

choke (DKIH) reduces the mutual interference of the 

magnetic fields of the individual chokes.

The series has a wide temperature range of -40 to 

+100°C and complies with IEC 60938 with a rated volt-

age of 300 VAC or 450 VDC. The rated current range of 

10 to 50 A is rated 300 VAC according to IEC and UL, 

and 250 VAC according to CSA. The chokes are also 

rated 450 VDC and carry ENEC and cURus approvals.

schurter (s) Pte ltd
www.schurter.com

miniature Plastic enclosures
The 1551 miniature plastic enclosure family from Hammond Electronics consists 

of 49 different sizes; in this latest extension to the range a further 10 variants 

have been introduced. In addition to the available size and configuration options, 

a choice of colours, flanged lids, keyring and USB C versions are also avail-

able. The 1551V ventilated sensor enclosure versions have now been extended 

with the addition of 45, 60 and 80 mm diameter round versions, available 

with plain or vented covers. Also added to the 1551V range are unventilated 

cover versions of the 80 x 80, 60 x 60, 40 x 40 and 80 x 40 mm square and 

rectangular enclosures.

A key feature of the 1551V 

design is the snap-fit closure, 

which allows repeated open-

ing and closing without tools 

and also maximises the internal 

space for PCBs by eliminat-

ing screw fixings to secure the 

cover to the base. The internal 

real estate available for PCB 

mounting is 74 x 74, 54 x 54, 34 x 34 and 74 x 34 mm in 

the rectangular units and 39, 54 and 73.5 mm in the circular ones.  

All options are available in black, grey and white UL94-HB ABS. All bases 

feature 4 mm high PCB stand-offs, wall mounting slots and a 15 mm cable 

knock out.

All sizes are 20 mm high, which gives enough space for board-mounted 

RJ45, USB and other standard communication interfaces.

hammond electronics Pty ltd
www.hammondmfg.com

contactless, vandal-resistant switch
ONPOW’s 91 series switch is suitable for those who value hygiene, and also 

for use in institutions (hospitals, clinics, laboratories) in which it is recom-

mended to minimise physical contact with surfaces where germs and harmful 

substances can accumulate. The contactless, vandal-resistant switches are 

characterised by a wide operating range from 20 to 150 mm; LED illumination 

in various colours; and high durability, with about 1,000,000 switching cycles.

With an IP65 rating and a body made of stainless steel, the products can be 

installed in places where harmful factors are present. They can be exposed to 

unfavourable weather conditions without any impact on their service life. With 

1200 mm cables, the series can even be installed 

in narrow spaces, where a control circuit 

coupled with a push-button would not fit.

The contact configuration for the 

entire series is SPST-NO. The products 

have one stable position and point 

illumination. The switched nominal 

current can reach up to 300 mA, 

and the connected voltage varies 

from 6 to 24 VDC.

transfer multisort elektronik 
www.tme.eu
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Powerful miniaturised motion controllers
FAULHABER has released its latest motion controllers, available as part of MC V3.0 

generation for the lower end of the performance spectrum.

The MC3001 controllers are unhoused units and can control DC micromotors, 

linear DC servomotors or brushless DC motors in the FAULHABER product line 

from 6 to 30 mm diameter by utilising an integrated output stage.

The controllers are small but powerful for their size. The flexibility to integrate them is 

suitable for robotics, automation, machine construction, medical devices and laboratory technology 

— especially where limited space is available but high control dynamics and high performance are required.

There are two variants: MC3001 B, which can be plugged into a motherboard with a board-to-board connector; 

and MC3001 P, which can be plugged into a motherboard via a 28-pin plug connector.

The product can deliver 1.4 A in continuous operation and up to 5 A peak current. It offers good EMC behaviour 

(certified by external laboratories) and is compact, with a height from 2.6 mm and a format from 16 x 27 mm.

The controllers feature MC V3.0 generation interfaces (RS232 and CANopen) and encoder interfaces as well as an 

intelligent driver module, suitable for installation in customer-specific applications. Full thermal protection of the motors 

is enabled with the integrated thermal models and by means of the high PWM frequency.

To help customers quickly and easily get to work on the development of their drive system, FAULHABER offers a 

starter kit that includes, among other things, a motherboard and makes it easier to get started.

erntec Pty ltd
www.erntec.net

internal antennas
The Mini NanoBlade Flex 6E series 

internal antennas, from Laird 

Connect iv i ty,  provide 

engineers with eff i-

cient Wi-Fi 6E (IEEE 

802.11ax) bandwidth 

in a PCB-type peel-

and-st ick solut ion 

for space-challenged 

Internet of Things (IoT) 

applications. The flexible, 

high-efficiency planar antennas 

support the 2400–2500 MHz, 4900–6000 MHz 

and 6000–7125 MHz frequency bands of the 

Wi-Fi 6E standard.

Specifically designed to be embedded 

inside space-constrained IoT devices, the 

omnidirectional antennas offer high efficiency 

of 68 to 76% across all three bands in an 

ultrasmall form factor of 36 x 12 x 0.3 mm. 

The antennas are available in MHF1 or MHF4L 

connector configurations to enable rapid in-

tegration into applications such as medical 

devices, home automation equipment and 

smart grid equipment.

mouser electronics
au.mouser.com

edge intelligence system
The EI-52 compact, high-performance system leverages an 11th Gen Intel 

Core i5/i3/Celeron processor and plug-and-play system design. Featuring 

diverse I/O ports such as 2x GbE, 2x COM, 6x USB, 8/16 GB DDR4 memory 

and a 64 GB SATA slim SSD, the product delivers good expansion capabili-

ties and computing/graphic performance with a broad operating temperature 

(-10 to 50°C). The EI-52 is also integrated with Advantech’s WISE-DeviceOn; 

this software supports zero-touch onboarding, remote device monitoring/

management and visualised user interfaces.

Using the pre-installed Edge X on the EI-52 enables developers to avoid 

delving into different data formats and device APIs for connecting edge data 

to cloud services. Edge X supports over 15 types of protocols for sensing 

devices and has been tested on more than 20 heterogeneous devices. It 

further provides open device SDK to ease device integration using propri-

etary protocols. The intelligent system enables edge data pre-processing 

and analysis and comes with preconfigured tools for quick connection to 

Ali/AWS/Azure cloud applications.

The EI-52 is compatible with a selection of optional packages that enable 5G, 

AI and quick-start AIoT applications. It accelerates AIoT smart application deploy-

ment, data acquisition application development and remote device management.

advantech australia Pty ltd
www.advantech.net.au
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PEROVSkITE	
SOlAR	
mODulES	
bREAk	A	WORlD	RECORD

In	photovoltaics,	perovskite	semiconductors	are	 regarded	as	par-
ticularly	promising	materials	thanks	to	their	 low-cost	availability,	
ease	 of	 manufacture	 and	 enormous	 potential	 with	 regard	 to	 ef-
ficiency,	 ie,	how	much	of	the	 irradiated	 light	energy	 is	converted	

into	electrical	energy.	The	task	now	is	to	move	perovskite	photovoltaics	
from	 the	 lab	 —	 where	 they	 have	 achieved	 efficiency	 levels	 of	 more	
than	25%	—	to	 industry.

“A	 key	 challenge	 is	 to	 transfer	 the	 efficiency	 levels	 achieved	 on	
areas	 of	 a	 few	 square	 millimetres	 to	 typical	 solar	 module	 surfaces	
of	 several	 hundred	 square	 centimetres,”	 said	 Dr	 Tobias	 Abzieher,	
head	 of	 development	 of	 vacuum-deposited	 perovskite	 solar	 cells	 at	
the	light	Technology	 Institute	 (lTI)	 of	kIT.

Perovskite	solar	cells	are	 thin-film	solar	cells	 that	are	assembled	
into	 large-area	 solar	 modules	 using	 a	 so-called	 monolithic	 series	
interconnection.	 For	 this	 purpose,	 structuring	 lines	 are	 introduced	
into	 the	 solar	 cell	 during	 the	 deposition	 of	 each	 individual	 layer,	
which	 interconnect	 the	 resulting	 solar	 cell	 strips	 in	 series.	 but	 due	
to	upscaling,	perovskite	solar	modules	have	so	far	suffered	significant	
efficiency	 losses.

On	 the	one	hand,	 the	 difficulties	 in	 depositing	 the	 individual	 so-
lar	 cell	 layers	 increase	 with	 their	 surface	 area;	 on	 the	 other	 hand,	
series	 interconnection	 produces	so-called	dead	zones	between	 the	
active	 solar	 cell	 strips.	 These	 zones	 are	 useless	 for	 later	 power	
generation,	but	indispensable	for	series	interconnection.	The	kIT	team	
succeeded	 in	minimising	the	 impact	of	 these	two	 loss	mechanisms	
by	 using	 a	 vapour-deposition	 process	 for	 all	 layers	 of	 the	 solar	
modules	 in	 a	vacuum.

“major	 advantages	 of	 vacuum-based	 deposition	 with	 regard	 to	
the	production	of	 efficient	 solar	modules	 are	 the	good	controllability	

of	 the	 processes,	 the	 limited	 number	 of	 process	 parameters	 and,	 in	
particular,	 the	 fact	 that	 the	 deposition	 mechanism	 is	 independent	 of	
the	 surface	 to	be	coated,”	Dr	Abzieher	noted.

The	researchers	combined	this	innovative	process	with	high-precision	
structuring	and	series	interconnection	by	engraving	lines	with	a	laser	
(monolithic	 series	 interconnection).	 This	 is	 believed	 to	 be	 the	 first	
time	 that	 a	 large-area	 perovskite	 solar	 module	 has	 been	 produced	
with	 nearly	 no	 scaling	 loss	 —	 an	 important	 step	 in	 transferring	 this	
technology	 from	 lab	 to	 industry.

Thanks	 to	 the	combination	of	vacuum	processing	and	 laser	 abla-
tion,	the	lTI	researchers	achieved	efficiency	levels	of	up	to	16.6%	on	
a	component	area	of	over	50	cm2	and	18%	on	an	area	of	4	cm2	—	a	
world	 record	with	vacuum-processed	perovskite	 solar	modules.	 The	
scientists	presented	their	results	at	this	year’s	spring	meeting	of	the	
materials	Research	Society	 (mRS).

“Despite	 the	 increase	 in	 component	 area	 by	 a	 factor	 of	 more	
than	500,	we	observed	nearly	no	loss	of	efficiency,”	said	lTI’s	David	
Ritzer,	who	designed	the	high-precision	 laser-based	 interconnection.

With	their	approach,	the	kIT	team	succeeded	in	reducing	the	scaling	
losses	of	perovskite	solar	modules	to	 levels	that	have	been	achieved	
for	photovoltaic	technologies	already	established	in	the	industry,	such	
as	 cadmium	 telluride	 (CdTe)	 or	 copper	 indium	 gallium	 diselenide	
(CIgS).	 The	 researchers’	 future	 activities	 will	 focus	 on	 optimising	
the	actual	solar	cell	 layer	stack	as	well	as	 further	 reducing	the	size	
of	 dead	zones.

“If	we	can	leverage	the	full	potential	of	the	technology,	the	produc-
tion	of	perovskite	solar	modules	with	efficiency	levels	of	significantly	
more	than	20%,	indeed	on	even	larger	surfaces,	is	an	achievable	goal	
for	 the	near	 future,”	 said	kIT	Professor	ulrich	W	Paetzold.

SOlAR

From	 cell	 to	 module	 without	 loss	 of	 efficiency:	 this	 is	 one	 of	 the	 main	 challenges	 of	 perovskite	
photovoltaics.	 Researchers	 at	 karlsruhe	 Institute	 of	 Technology	 (kIT)	 have	 now	 managed	 to	 produce	
perovskite	solar	modules	with	minimal	scaling	 loss,	combining	 laser-based	series	 interconnections	with	
vacuum	processing	of	all	 layers	of	the	solar	cell	—	and	achieving	a	world	record	for	vacuum-processed	
perovskite	 solar	modules	 in	 the	process.

An innovative combination of processes 
enables the interconnection of cells to 
form modules with nearly no losses. 
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Researchers	from	Dutch	research	institute	QuTech	—	a	
collaboration	between	Delft	university	of	Technology	
(Tu	 Delft)	 and	 the	 Netherlands	 Organisation	 for	
Applied	 Scientific	 Research	 (TNO)	 —	 have	 realised	
what	 is	 claimed	 to	 be	 the	 first	 multinode	 quantum	
network,	 connecting	 three	 quantum	 processors.	 In	
addition,	the	researchers	achieved	a	proof-of-principle	
demonstration	 of	 key	 quantum	 network	 protocols.

Published	in	the	journal	Science,	their	findings	mark	an	impor-
tant	milestone	in	the	journey	towards	the	quantum	internet.

The	 power	 of	 the	 internet	 is	 that	 it	 allows	 any	 two	
computers	 on	 Earth	 to	 be	 connected	 with	 each	 other,	

enabling	applications	undreamt	of	at	the	time	of	its	creation	decades	
ago.	Today,	 researchers	 around	 the	world	 are	working	 towards	 first	
versions	 of	 a	 quantum	 internet	 —	 a	 network	 that	 can	 connect	 any	
two	quantum	devices,	such	as	quantum	computers	or	sensors,	over	
large	 distances.	 Whereas	 today’s	 internet	 distributes	 information	 in	
bits	 (that	can	be	either	0	or	 1),	 a	 future	quantum	 internet	will	make	
use	of	 quantum	bits	 that	 can	be	0	and	 1	 at	 the	 same	 time.

“A	 quantum	 internet	 will	 open	 up	 a	 range	 of	 novel	 applications,	
from	unhackable	communication	and	cloud	computing	with	complete	

user	 privacy	 to	 high-precision	 time-keeping,”	 said	 matteo	 Pompili,	 a	
PhD	 student	 at	 Tu	 Delft.	 “And	 like	 with	 the	 internet	 40	 years	 ago,	
there	are	probably	many	applications	we	cannot	 foresee	 right	 now.”

The	first	steps	towards	a	quantum	internet	were	taken	in	the	past	
decade	by	 linking	two	quantum	devices	that	shared	a	direct	physical	
link.	 however,	 being	 able	 to	 pass	 on	 quantum	 information	 through	
intermediate	nodes	(analogous	to	routers	 in	the	classical	 internet)	 is	
essential	 for	creating	a	scalable	quantum	network.	 In	addition,	many	
promising	 quantum	 internet	 applications	 rely	 on	 entangled	 quantum	
bits,	 to	 be	distributed	between	multiple	nodes.

Entanglement	 is	 a	 phenomenon	 observed	 at	 the	 quantum	 scale,	
fundamentally	connecting	particles	at	small	and	even	at	large	distances.	
It	provides	quantum	computers	their	enormous	computational	power	
and	 it	 is	 the	 fundamental	 resource	 for	 sharing	 quantum	 information	
over	the	future	quantum	internet.	by	realising	their	quantum	network	
in	 the	 lab,	QuTech	 researchers	successfully	 connected	 two	quantum	
processors	 through	 an	 intermediate	 node	 and	 established	 shared	
entanglement	between	multiple	 standalone	quantum	processors.

The	 rudimentary	 quantum	 network	 consists	 of	 three	 quantum	
nodes,	 at	 some	distance	within	 the	 same	building.	 To	make	 these	
nodes	operate	as	a	 true	network,	 the	 researchers	had	 to	 invent	 a	
novel	 architecture	 that	 enables	 scaling	 beyond	 a	 single	 link.	 The	
middle	 node	 (called	 bob)	 has	 a	 physical	 connection	 to	 both	 outer	
nodes	 (called	Alice	and	Charlie),	allowing	entanglement	 links	with	

RESEARChERS	
ESTAblISh	AN	ENTANglEmENT-bASED	QuANTum	NETWORk

Researchers work on one of the 
quantum network nodes, where 
mirrors and filters guide the 
laser beams to the diamond chip. Im
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each	of	these	nodes	to	be	established.	bob	
is	equipped	with	an	additional	quantum	bit	
that	 can	 be	 used	 as	 memory,	 allowing	 a	
previously	 generated	 quantum	 link	 to	 be	
stored	while	a	new	link	is	being	established.	
After	establishing	the	quantum	links	Alice–
bob	 and	 bob–Charlie,	 a	 set	 of	 quantum	
operations	at	bob	converts	these	links	into	
a	quantum	link	Alice–Charlie.	Alternatively,	
by	performing	a	different	set	of	quantum	
operations	at	bob,	entanglement	between	
all	 three	 nodes	 is	 established.

An	important	feature	of	the	network	is	
that	it	announces	the	successful	completion	
of	these	(intrinsically	probabilistic)	proto-
cols	 with	 a	 ‘flag’	 signal.	 Such	 heralding	
is	 crucial	 for	 scalability,	 as	 in	 a	 future	
quantum	internet	many	of	such	protocols	
will	 need	 to	 be	 concatenated.

“Once	 established,	 we	 were	 able	 to	 preserve	 the	 resulting	
entangled	 states,	 protecting	 them	 from	 noise,”	 said	 team	 member	
Sophie	hermans,	also	a	PhD	student	at	Tu	Delft.	“It	means	that,	in	
principle,	we	can	use	these	states	 for	quantum	key	distribution,	a	
quantum	computation	or	any	other	subsequent	quantum	protocol.”

The	 entanglement-based	 quantum	
network	provides	the	researchers	with	a	
unique	testbed	for	developing	and	testing	
quantum	internet	hardware,	software	and	
protocols.	As	noted	by	team	leader	Ronald	
hanson,	“The	future	quantum	internet	will	
consist	of	countless	quantum	devices	and	
intermediate	nodes.	“Colleagues	at	QuTech	
are	 already	 looking	 into	 future	 compat-
ibility	with	existing	data	infrastructures.”

In	 due	 time,	 the	 current	 proof-of-
principle	approach	will	be	tested	outside	
the	 lab	 on	 existing	 telecom	 fibre	 —	 on	
QuTech’s	 Quantum	 Internet	 Demonstra-
tor,	 of	 which	 the	 first	 metropolitan	 link	
is	 scheduled	 to	 be	 completed	 in	 2022.	
meanwhile,	 inside	 the	 lab,	 the	 research-
ers	 will	 focus	 on	 adding	 more	 quantum	
bits	 to	 their	 three-node	 network	 and	 on	

adding	 higher	 level	 software	 and	 hardware	 layers.
“Once	all	the	high-level	control	and	interface	layers	for	running	

the	 network	 have	 been	 developed,	 anybody	 will	 be	 able	 to	 write	
and	run	a	network	application	without	needing	to	understand	how	
lasers	 and	 cryostats	 work,”	 Pompili	 said.	 “That	 is	 the	 end	 goal.”

QuANTum	 NETWORk

Co-authors Matteo Pompili and Sophie Hermans, 
both PhD students in the group of Ronald Hanson, 
at one of the quantum network nodes. 

Im
ag

e 
cr

ed
it:

 M
ar

ie
ke

 d
e 

Lo
rij

n 
fo

r Q
uT

ec
h.



24														july/AuguST	2021	 WWW.ElECTRONICSONlINE.NET.Au

synchronous steP-down regulators
STMicroelectronics has introduced L6981 synchronous step-down regula-

tors, extending the family of high-efficiency converters that simplify power-

supply design by integrating power elements, feedback circuitry and safety 

features on-chip. Rated to deliver up to 1.5 A, with 90% typical efficiency 

at full load, the converters are available in two variants optimised for light-load efficiency and noise performance.

The L6981C for low-current operation uses pulse skipping to maximise efficiency at light loads extending the runtime of battery-powered 

devices. The L6981N prioritises low noise by operating permanently in PWM (pulse-width modulation) mode at constant switching frequency 

and minimising voltage ripple at light loads.

Both variants can accept an input voltage from 3.5 to 38 V, making them suited to use in 24 V industrial bus-powered applications,  

12 and 24 V battery-powered equipment, HVAC power supplies, decentralised intelligent nodes, smart sensors and always-on applications. 

The output voltage can be adjusted from 0.85 V up to the input-voltage value using external resistors.

Integrated features include high-side and low-side NMOS power transistors, feedback-loop compensation, overvoltage protection and 

thermal protection. There is also soft-start circuitry that limits inrush current and should ensure a constant output-voltage slope. An Enable 

pin is provided, which permits power-up/power-down sequencing and allows a synchronising clock signal to be applied to the L6981N 

low-noise converters.

stmicroelectronics Pty ltd
www.st.com

custom micro rotary torque 
sensor
Offering a compact design, Futek’s QTA163 is a custom 

micro rotary torque sensor with integrated TEDS. It is 

RoHS compliant, with a stainless steel shaft and 7-pin 

quick-disconnect nano receptacle.

The product is designed to measure reaction torque 

moment loads. Temperature-compensated and con-

structed of all aluminium, the micro rotary torque sensor 

is able to achieve +0.1% nonlinearity while providing 

150% (22.68 to 68.04 kg) over-capacity.

Designed to be high performance and precise, the 

torque sensor can be used throughout industry for product 

testing, robotic assembly, grinding and polishing. It is 

useful for measuring loads in torque in a clockwise and 

counterclockwise direction.

metromatics Pty ltd
www.metromatics.com.au

ultraPortable sPectrum analysers uP to 170 ghz
Anritsu’s Spectrum Master MS276xA family of ultraportable spectrum analysers 

provide continuous coverage to 170 GHz. The spectrum analysers are pocket-sized 

yet big on performance, with good dynamic range, sweep speed and amplitude 

accuracy, the company claims. The ultraportable size of the instruments enables 

a direct connection to almost any DUT, eliminating the need for lossy, expensive 

cables. This should enable the user to more efficiently advance their technology 

development and reduce time to market.

Utilising Anritsu’s patented nonlinear transmission line (NLTL) technology 

provides >100 dB dynamic range. Measurements include channel power, adja-

cent channel power and occupied bandwidth with support for up to six traces, 

three trace detectors and 12 markers. The 145 and 170 GHz models are said 

to be the world’s first handheld, millimetre-wave spectrum analysers to provide 

broadband, continuous coverage from 9 kHz to 170 GHz and break through 

the 110 GHz barrier. Having frequency coverage in to the higher bands enables 

research and development in the entire D band spectrum as well as advanced 

millimetre-wave applications like radio astronomy, automotive radar, antenna beam 

pattern testing and more.

The Spectrum Master MS276xA family are all USB-powered and controlled 

from a Windows-based PC, laptop or tablet, making them flexible for use in the 

lab, on the manufacturing floor or even in the field.

anritsu Pty ltd
www.anritsu.com
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WhAT’S	ThE	SECRET	TO	
FOuR	DECADES	
OF	SuCCESS?

In	the	’70s	and	’80s,	the	Australian	electronics	landscape	looked	
very	 different	 to	 what	 it	 does	 today.	 People	 were	 beginning	
to	 realise	 that	 they	 could	 cut	 their	 costs	 by	 replacing	 the	
complicated	 mechanisms	 inside	 appliances	 such	 as	 washing	

machines	 with	 tiny	 processors	 that	 achieved	 the	 same	 outcome.	
more	 significantly,	 computers	 were	 starting	 to	 take	 off	 in	 a	 big	
way	 —	 some	 of	 which	 were	 being	 built	 right	 here	 in	 Australia.

For	 Adrian	 Farrow,	 who	 was	 on	 the	 board	 of	 the	 now-defunct	
Thomson	 Publications,	 it	 was	 clear	 that	 the	 electronics	 industry	
was	 “really	 booming”.	he	saw	a	publishing	opportunity	 that	 could	
not	 be	 missed	 —	 yet	 it	 appeared	 that	 Thomson	 wasn’t	 interested.

“I	 saw	 all	 the	 reports	 coming	 in	 about	 what	 people	 liked	 and	
didn’t	 like	 in	 magazines	 (which	 at	 Thomson	 we	 used	 to	 totally	
ignore),	 and	 what	 I	 saw	 was	 that	 everybody	 liked	 new	 products,”	
Adrian	 said.	 “I	 mean,	 it	 was	 like	 100%	 wanted	 new	 products	 and	
anything	else	was	way	down.	So	I	thought,	‘hmm,	this	is	interesting’.”

Adrian	got	 chatting	 to	Edwin	Westwick,	who	was	 the	editor	 of	
an	 electronics	 magazine	 at	 Thomson,	 and	 together	 they	 decided	

to	 start	 their	 own	 publication.	 And	 so	 in	 1981,	 What’s New in 
Electronics	 —	 the	 first	 magazine	 published	 by	 Westwick-Farrow	
media	 —	 was	 born.

The	partners	began	by	approaching	potential	 clients	with	what	
Adrian	calls	a	“dummy	magazine”,	with	content	quite	literally	ripped	
out	of	English	magazines	and	stuck	down	on	bits	of	paper.	but	the	
new	publication	would	also	have	its	own,	more	unique,	features	—	
most	 notably,	 a	 feedback	 system	 that	 enabled	 readers	 to	 ask	 for	
more	 information	 about	 any	 product	 that	 had	 been	 published	 and	
connected	 them	 directly	 with	 the	 supplier.

“The	 client	 would	 get	 the	 enquiry,	 they’d	 get	 a	 slip	 of	 paper	
for	their	records,	they’d	get	a	sticker	 for	an	envelope	so	that	they	
could	 send	 their	 literature	 out	 and	 they’d	 also	 have	 a	 full	 report	
every	now	and	again	about	how	many	enquiries	they’d	had,”	Adrian	
said.	 “No-one	 had	 done	 that.	 So	 that	 gave	 us	 the	 edge.”

The	 system	 was	 an	 instant	 hit,	 with	 Adrian	 revealing,	 “The	
thing	hadn’t	been	out	three	days,	and	we	had	a	call	 from	the	post	
office.	 ‘Could	you	come	down	and	collect	your	mail?’	We	had	sack	

Celebrating 
40

what’s new in 
electronics

of

In	 recognition	 of	 the	 40th	 anniversary	 of	 What’s New in Electronics	 (and	 Westwick-Farrow	 media),	 the	
magazine’s	current	editor,	lauren	Davis,	steps	back	in	time	for	a	walk	through	the	company’s	early	history…
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after	 sack	 after	 sack	 of	 mailed-in	 enquiries.	 I	 couldn’t	 believe	 it.	
We	 processed	 thousands	 of	 enquiries	 in	 those	 first	 few	 issues.”

Apart	 from	 the	 feedback	 system,	 the	 magazine	 was	 built	
around	 maximising	 exposure	 of	 new	 products,	 as	 conveyed	 by	
the	 distinctive	 What’s New	 branding	 —	 which	 would	 go	 on	 to	
be	 a	 feature	 of	 several	 of	 the	 company’s	 later	 titles.	 Of	 course,	
some	 of	 these	 products	 look	 positively	 quaint	 to	 today’s	 reader,	
with	 one	 of	 the	 early	 issues	 proudly	 showcasing	 a	 so-called	
‘revolutionary	 keyboard’	—	which	 appears	 to	 be	 just	 an	 ordinary	
computer	 keyboard.	 Adrian	 was	 also	 adamant	 that	 there	 would	
be	 no	 indexing,	 “because	 all	 you’ll	 do	 is	 turn	 to	 the	 section	 that	
you	think	you	know	and	not	 read	 the	 rest”	—	and	this	meant	his	
readers	would	be	at	risk	of	missing	out	on	something	they	didn’t	
even	 know	 they	 needed.

After	 a	 few	 issues,	 the	 magazine	 expanded	 to	 cover	 things	
other	 than	 products,	 and	 so	 technical	 articles	 became	 more	 of	
a	 feature.	 There	 was	 also	 a	 slow	 but	 steady	 increase	 in	 the	
amount	of	colour	present,	with	colour	covers,	colour	ads	and	the	

occasional	 colour	border	 lending	some	vibrancy	 to	 the	magazine	
after	 its	 entirely	 black-and-white	 debut.

In	 the	 third	 issue	 there	was	even	a	bit	 of	 event	news	with	 the	
promotion	 of	 IREECON	 ’81,	 a	 local	 electronics	 exhibition,	with	 the	
magazine	devoting	several	pages	to	showcasing	products	that	would	
be	exhibited	at	the	event.	Some	years	later	Westwick-Farrow	would	
step	 a	 toe	 into	 the	 events	 game	 itself,	 in	 the	 late	 ’80s	 combining	
the	 What’s New in Electronics	 brand	 with	 the	 company’s	 newly	
launched	second	title,	What’s New in Process Engineering	(now Process 
Technology),	 to	 create	 the	 event	 ‘Electronics	 in	 Process	 Control’.

“We	knew	nothing	about	running	an	exhibition	and	had	no	 idea	
what	 we	 were	 doing,”	 Adrian	 admitted.	 “So	 we	 go	 down	 to	 the	
State	 Sports	 Centre,	 they	 gave	 us	 two	 basketball	 courts	 pushed	
together.	We	aimed	for	25	exhibitors	on	these	3x3	stands,	and	we	
advertised	 the	 hell	 out	 of	 it.”

Although	the	show	wasn’t	particularly	large	in	scale,	it	managed	
to	attract	what	Adrian	described	as	an	“absolutely	enormous”	crowd,	
as	well	as	more	exhibitors	than	the	25	that	were	expected	—	and	
served	 as	 a	 springboard	 for	 future	 Westwick-Farrow	 events	 that	
were	organised	by	Edwin’s	widow,	heather,	until	the	mid-’90s.	After	
something	 of	 a	 hiatus,	 the	 company	 made	 a	 return	 to	 the	 events	
business	 in	 the	2000s	—	most	 significantly	with	 the	2009	 launch	
of	 Comms	 Connect,	 its	 flagship	 radio	 communications	 conference	
and	 exhibition,	 which	 is	 now	 in	 its	 12th	 year.

looking	 back	 on	 those	 first	 few	 years	 of	 Westwick-Farrow’s	
history,	 it’s	 striking	 how	 few	 things	 have	 changed	 between	 then	
and	 now.	 The	 company’s	 magazines	 are	 still	 based	 around	 new	
products,	to	keep	readers	up	to	date	with	the	 latest	developments	
in	their	industry.	They	are	still	free	to	registered	readers,	and	they	
still	strive	to	connect	readers	directly	with	product	suppliers	—	in	
fact,	 a	 lot	 of	 the	 companies	 listed	 in	 the	 early	 issues	 of	 What’s 
New in Electronics	 are	 still	 clients	 today.	 Even	 the	 format	 of	 the	
product	 editorials	 is	 similar,	 headlined	 by	 a	 simple	 description	 of	
the	 product	 to	 make	 it	 easy	 for	 readers	 to	 find	 what	 they	 need.

Westwick-Farrow	 is	 also	 still	 very	 much	 involved	 in	 industry	
events,	 whether	 running	 its	 own	 or	 supporting	 others.	 you	 will	
notice,	for	example,	that	this	very	issue’s	Electronex	feature	follows	
a	 similar	 formula	 to	 the	 promotion	 of	 IREECON	 ’81	 —	 complete	
with	 stand	 numbers	 for	 each	 exhibitor.

So	 what	 has	 changed	 for	 What’s New in Electronics	 between	
1981	 and	 now?	 Technological	 advancements	 have	 obviously	 had	 a	
significant	 impact,	both	on	the	products	published	as	well	as	how	
it’s	 all	 put	 together.	 These	 days,	 What’s New in Electronics	 is	 far	
more	than	just	a	print	magazine	—	it	also	encompasses	a	website,	
e-newsletter	and	other	digital	content	—	and	is	just	one	of	11	titles	
that	is	currently	published	by	Westwick-Farrow,	across	a	team	that	
spans	 sales,	 editorial,	 graphic	 design,	 digital	 and	 events.

In	2011,	30	years	after	co-founding	Westwick-Farrow,	Adrian	along	
with	his	wife	yvonne	sold	the	business	to	universal	magazines,	and	
it	 has	 continued	 to	 flourish.	 So	 while	 Adrian	 has	 now	 retired,	 his	
simple	but	 effective	philosophy	 is	 still	 an	 integral	 part	 of	 the	com-
pany	culture,	and	can	be	summed	up	thusly	by	the	current	managing	
Director,	geoff	hird:	 “good	products,	good	audience,	good	people.”

years
CeLeBraT ING
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Westwick-Farrow Media 
co-founder Adrian Farrow, 
circa 2008
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Power management ic
Nordic Semiconductor has launched the nPM1100, its first 

power management IC (PMIC). The product combines a 

USB-compatible input regulator with overvoltage protec-

tion, a 400 mA battery charger and a 150 mA DC/DC 

step-down (buck) voltage regulator in a 2.075 x 2.075 mm 

wafer level chip scale package (WLCSP).

The PMIC is designed to ensure stable power 

supply and operation for Nordic’s nRF52 and nRF53 

Series multiprotocol systems-on-chip (SoCs) and to 

maximise application battery life. The product can 

also be used as a generic PMIC for any application 

using rechargeable lithium-ion or lithium polymer bat-

teries. Its compact form factor makes it suitable for 

advanced wearables, connected medical devices and 

other space-constrained applications.

Bluetooth Low Energy (Bluetooth LE) applications 

based on nRF52 and nRF53 Series SoCs and using 

rechargeable Li-ion/LiPo batteries can take advantage of 

the PMIC’s battery charger to bypass the first regulator 

stage of the SoCs. When used in this configuration the 

high efficiency of the device’s buck regulator reduces 

overall system power consumption, while its 150 mA 

current capability increases the current available for other 

system components from 10 to 100 mA.

The product features an ultralow quiescent current (IQ) 

of 700 nA (typ), which can be further reduced to 470 nA 

in ‘ship mode’. Ship mode also disables power output 

— removing the need for an external power switch and 

resulting in minimum battery lifetime impact on products 

in transit. The unit takes up as little as 23 mm2 of PCB 

area, including passive components (rising to 27 mm2 

when optimised for performance).

The PMIC requires no configuration software to oper-

ate as all settings are pin configurable. It is compatible 

with all devices designed to operate within the output 

voltages and supply currents the chip can deliver. The 

product’s operating temperature range is -40 to +85°C.

nordic semiconductor
www.nordicsemi.com/	
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Electronex	–	The	Electronics	Design	and	Assembly	Expo	and	
Conference	will	be	staged	from	15–16	September	at	Rosehill	
gardens	Event	Centre.	Now	 in	 its	 12th	year	and	alternating	
annually	 between	 Sydney	 and	 melbourne,	 the	 expo	 was	

postponed	in	2020	due	to	COVID	and	exhibitors	are	eagerly	awaiting	
the	Sydney	event.

With	 exhibitions	 returning	 in	 most	 states,	 show	 organisers	 have	
been	 reporting	 excellent	 attendances,	 with	 pent-up	 demand	 from	
visitors	 for	 face-to-face	 discussions	 with	 companies.	 The	 increased	
focus	on	hi-tech	manufacturing	in	Australia	is	also	expected	to	boost	
attendance,	and	Electronex	 is	 the	only	major	manufacturing	event	 to	
be	held	this	year.	 In	a	visitor	survey	at	 the	2019	expo	 in	melbourne,	
98%	 of	 attendees	 said	 that	 a	 dedicated	 industry	 exhibition	 such	 as	
Electronex	was	beneficial	 for	 their	 industry.

In	addition	to	featuring	a	wide	of	range	of	electronic	components,	
surface	mount	and	inspection	equipment,	test	and	measurement	prod-
ucts,	 and	other	ancillary	products	and	services,	 companies	can	also	
discuss	their	specific	requirements	with	contract	manufacturers	that	can	
design	and	produce	turnkey	solutions	for	specific	applications.	Around	
90	companies	will	 be	 represented	 at	 the	 expo,	which	 is	 a	must-see	
event	 for	designers,	engineers,	managers	and	other	decision-makers	
who	are	 involved	 in	designing	or	manufacturing	products	that	utilise	
electronics.	A	large	number	of	companies	will	also	be	launching	and	
demonstrating	new	products	 and	 technology	at	 the	event.

Visitors	to	the	expo	can	register	for	free	at	www.electronex.com.au.	
Visitors	are	asked	to	pre-register	and	their	badge	will	 be	emailed	
to	 them	 to	 avoid	 crowding	 and	 queuing	 at	 the	 entrance.

smcba conference
Since	1988,	the	Surface	mount	&	Circuit	board	Association	(SmCbA)	
has	 conducted	 Australia’s	 only	 conference	 dedicated	 to	 electronics	
design	and	manufacture.	The	2021	conference	 is	again	being	held	 in	
conjunction	 with	 Electronex,	 and	 workshops	 and	 presentations	 will	
be	 held	 over	 two	 days.	 Topics	 and	 presenters	 include	 Susy	 Webb,	
Senior	PCb	Designer	at	Design	Science	PCb,	uSA,	who	is	conducting	
a	number	of	PCb	design	workshops,	 including:

•	‘hDI	 Routing’,	 which	 covers	 understanding	 the	 hDI	 structures,	
options	 and	 effects	 of	 use,	 stackup	 types	 and	 possible	 patterns	
and	other	potential	 benefits	of	hDI.

•	‘best	DFm	Practices	for	board	Engineers’,	covering	good	practices	
for	building	footprints,	part	placement	for	manufacturability,	helpful	
routing	practices,	producible	trace	widths	and	spacings,	structures	
and	documentation.
keith	 Sweatman,	 Senior	 Technical	 Advisor	 at	 Nihon	 Superior,	

japan,	 will	 present	 ‘low	 Temperature	 Soldering	 –	 A	 new	 challenge	
in	 electronics	 assembly’.	 just	 as	 the	 electronics	 industry	 is	 getting	
comfortably	settled	into	the	use	of	the	current	generation	of	lead-free	
solders,	 new	 issues	 are	 forcing	 consideration	 of	 a	 change	 to	 lead-
free	 solders	 that	 can	 be	 used	 at	 process	 temperatures	 even	 lower	
than	 those	 that	 were	 used	 with	 tin-lead	 solder.	 This	 move	 is	 being	
driven	 by	 several	 factors	 and	 presents	 potential	 benefits,	 but	 with	
these	 advantages	 come	complications.	 This	 presentation	will	 review	
the	 emerging	 low	 temperature	 soldering	 technology	 and	 identify	 the	
challenges	 to	be	addressed.

matt	 Wild,	 general	 manager	 at	 Future	 Electronics	 Australia	 and	
New	 Zealand,	 is	 presenting	 ‘Supply	 Chain	 Challenges	 and	 Strate-
gies’,	 a	 discussion	 about	 the	 current	 issues	 and	 their	 causes	 with	
their	 resulting	 change	 in	 supply	 trends	 and	 costs,	 with	 a	 focus	 on	
recommended	 practices	 to	 mitigate	 impact	 and	 what	 is	 being	 done	
to	ensure	 future	 supply.

The	 full	 program,	 including	 other	 sessions,	 can	 be	 viewed	 at	
www.smcba.asn.au.

Australasian Exhibitions and Events Pty Ltd 
www.electronex.com.au

what:	 Electronex	Expo	and	SmCbA	Conference
when:	 15–16	September	2021
where:	 	Rosehill	gardens	Event	Centre,	Sydney
web:	 www.electronex.com.au	 /	 	
	 www.smcba.asn.au

After	 a	 one-year	 break,	 Australia’s	 dedicated	 trade	
event	 for	 the	 electronics	 industry	 will	 be	 held	 in	
Sydney	 in	 September.

ElEctronEx 
Expo	
returns in sePtember
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electronics 
develoPment service
Successful Endeavours develops 

smart electronics products that are 

intended for manufacture in Aus-

tralia. These are typically higher-

value products performing sophis-

ticated monitoring, communications 

or control functions or where unique 

features, size, power consumption, 

performance, battery life or cost-

effectiveness are the primary com-

mercial drivers.

Custom IoT devices and the sup-

porting technical web services are 

a speciality and the company is the 

current holder of the Environmental 

Solution Award for Australia and 

Manufacturer of the Year for the region 

of Melbourne.

The company brings consulting 

class product development services 

to the SME sector. Over the past 24 

years this has seen more than 2000 

projects completed, with the vast 

majority of the products developed 

being manufactured in Australia.

As an extension to the high-tech-

nology R&D product development 

services, Successful Endeavours also 

offers turnkey manufacturing for the 

product developed where the end 

customer is not a local manufacturer 

or does not want to manage the 

manufacturing logistics chain. This 

allows products to be brought to 

market that would otherwise have 

gone to overseas manufacture or not 

been made at all.

The company’s market is Austral-

ian-based electronics manufacturers 

and entrepreneurial businesses that 

want to make a high-quality product 

in Australia and to do so profitably.

successful endeavours
www.successful.com.au

Proximity switch
Altronics has released the S0158 No Touch Infrared Proximity 

Switch, designed to be used in conjunction with automatic 

door systems for opening doors with a wave of the hand.

The product is suitable for use indoors or out due to its 

stainless steel construction and IP65 sealed design. It can be 

configured to either momentary or ON/OFF alternate operation. 

A red/green ring indicator provides visual indication that motion 

has been detected and door movement is being activated. Sensitivity 

can be adjusted to provide detection distances between 4 and 15 cm.

The switch is suitable for no-touch access control in for hospitals, surgeries, offices, 

retail shops and schools.

altronic distributors Pty ltd
www.altronics.com.au

lab bench Products
Keysight Technologies has launched a portfolio of Smart Bench Essentials (SBE) lab bench 

products that deliver the power of four instruments — including a triple-output power sup-

ply, an arbitrary function generator, a digital multimeter and an oscilloscope — through one 

combined graphical interface offering integrated data management and analysis capabilities.

The SBE series is a combination of hardware and software designed to accelerate an 

educator’s teaching experience and a student’s learning experience, as well as improving an 

electronic design and manufacturing engineer’s ability to analyse and troubleshoot products. It 

offers a compact and stackable design suitable for small manufacturing, electronics, electrical 

testing businesses, R&D and modern university teaching labs.

The series is elegantly integrated, enabling users to focus on insights and core innovation, 

not managing instruments. Users can configure, control and monitor multiple instruments 

from a single screen; there is also the ability to test, analyse and share lab instruments and 

data remotely from anywhere, providing learning during the pandemic and global access to 

remote instrumentation.

Common tasks can be automated: from test set-up and data collection to report generation. 

The series has the ability to centrally manage an entire lab of instruments and configuration 

to maximise productivity.

Keysight’s PathWave BenchVue application software complements the SBE series, enabling 

the user to configure instruments quickly while operating on the same PC screen to test the 

DUT. It stores data on a PC and exports it in standard readable formats for post-analysis 

work and report generation.

Keysight technologies australia Pty ltd
www.keysight.com
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Call us today:  +61 2 9687 1880

www.emlogic.com.au

K1830

ElEctronEX 2021

thermal gaP filler
Electrolube has introduced a versatile range of gap-filling products with good thermal performance. 

GF400 is a two-part, liquid silicone-based gap filler, which can either be cured at room temperature 

or accelerated with heat. Following cure, the product forms a low-modulus elastomer that prevents 

the ‘pump-out phenomenon’, for minimal degradation of effective heat dissipation.

The gap filler is soft and compliant, making it suitable for low-stress applications, and provides 

a wide operating temperature range between -50 to +200°C. It’s also low viscosity, enabling easy 

dispensing, and provides high thermal conductivity of 4 W/m.K. It has a straightforward mix ratio of 

1:1 and a fast cure time of 20 min at 100°C, for high throughput. Alternatively, the gap filler can be 

cured at 25°C for 12 h or 60°C for 90 min.

Thermal gap fillers are widely used for mobile and touch screen ap-

plications; however, the GF400 range is adaptable and can be used 

in a multitude of applications, from printed circuit board assembly and 

housing electronic components discretely to automotive electronics, 

including HEV, NEV and batteries, power electronics, LEDs and fibre-

optic telecoms equipment. It is UL94 V-0 approved and has dielectric 

strength of 9 kV/mm.

hK wentworth Pty limited
www.hkwentworth.com.au
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new!
1551V snap-fit vented and plain
miniature plastic enclosures
Learn more: hammfg.com/1551v

ausales@hammfg.com | 08 8240 2244

ElEctronEX 2021

contract manufacturer
On-Track Technology is a local flexible 

contract manufacturer with a manu-

facturing facility situated in the Sydney 

metropolitan area of Milperra, and has 

recently been helping many local busi-

nesses to re-establish their manufacturing 

back in Australia.

With the COVID-19 global pandemic 

and the global silicon chip shortage, local 

businesses are being impacted by supply 

chains disruption, limited component sup-

plies and longer components lead times, 

and are finding offshore manufacturing 

less desirable. Businesses that previously 

manufactured their electronic assemblies 

offshore are therefore looking to bring 

their offshore electronics manufacturing 

back into Australia, with On-track Tech-

nology experiencing high demand for 

local manufacturing of electronic PCB 

assemblies.

Whether clients wish On-Track Technol-

ogy to help procure component kits or 

they are free-issuing their own compo-

nent kits, once a full component kit is 

received, the company will provide a 2–3 

week turnaround time on PCB assembly.

on-track technology
www.on-track.com.au
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cleaning system
The PSE 300 VL-RS is kolb’s compact, high-performance 

PowerSpray cleaning system that cleans screens, stencils, 

PumpPrints, squeegees and spatulas in small quantities with 

short cycle times due to an intelligent three-step process with 

supercharger drying. The cleaning system focuses on all es-

sential criteria for a qualified cleaning process and also has 

a smart factory Industry 4.0 traceability option.

Each space-saving system offers comfortable, one-button 

operation. The system features a fully automatic looped three-

step process: cleaning/rinsing, MediumWipe and CWA drying. 

It has an entirely water-free process that requires just power 

and air, so there is no connection to water or wastewater.

The product features a magnetic coupled XPower pumping 

unit and a vertical two-fold rotor system with asynchronous 

spray rotors for thorough wetting, so there are no blind spots. 

Its cycle time can run for <10 min, depending on options, 

detergent and contamination. Other features include perma-

nent filtration; ClosedLoop reprocessing of cleaning/rinsing 

fluid; PC-controlled process and service intervals; and event 

issuing and software control via a high-resolution 7″ display 

with capacitive multi-touch.

The company’s water-based and odourless detergents are 

meanwhile designed to offer optimum effectiveness and best 

possible fining of the material. The certified detergents are 

scent neutral as well as pH neural. Both the technological 

principle of the cleaning systems and the cleaning power of 

the utilised detergents enable an efficient cleaning process 

which leads to clean and purified production tools.

suba engineering
www.suba.com.au
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starter set for com-hPc
congatec’s COM-HPC starter set is optimised for modular system designs, utilising the latest high-speed interface 

technologies such as PCIe Gen4, USB 4.0 and up to ultrafast 2x25 GbE connectivity as well as integrated MIPI-CSI 

vision capabilities.

The starter set is based on the company’s PICMG COM-HPC computer-on-module conga-HPC/cTLU, which lever-

ages 11th Gen Intel Core processor technology (code name Tiger Lake). The high-end embedded module generation 

targets system engineers working on the broadband connected edge devices that are emerging in industrial IoT. Target 

markets include medical, automation, transportation and autonomous mobility, as well as vision-based inspection and 

video surveillance systems.

The starter set’s various Ethernet configuration options range from 8x 1GbE switching options and 2x 2.5 GbE, includ-

ing TSN support, up to dual 10 GbE connectivity. The company’s comprehensive AI support for MIPI-CSI connected 

cameras from Basler adds further application readiness to IIoT and Industry 4.0 connected 

embedded systems.

AI and inferencing acceleration can be achieved with Intel DL Boost running on the CPU 

vector neural network instructions (VNNI), or with 8-bit integer instructions on the GPU (Int8). 

Useful in this context is the support of the Intel Open Vino ecosystem for AI, which 

comes with a library of functions and optimised calls for OpenCV and 

OpenCL kernels to accelerate deep neural network workloads 

across multiple platforms to achieve fast results for AI inference.

congatec australia Pty ltd
www.congatec.com
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ThERmOElECTRIC	
gENERATORS	
TO	POWER	WEARAblE	DEVICES

Scientists	from	China’s	harbin	Institute	of	Technology	
have	developed	a	small,	flexible	device	that	can	convert	
heat	 emitted	 from	 human	 skin	 to	 electrical	 power.

Writing	in	the	journal	Cell Reports Physical Science,	the	
team	 revealed	 that	 the	 device	 could	 power	 an	 lED	
light	 in	 real	 time	 when	 worn	 on	 a	 wristband.	 Their	
findings	suggest	that	body	temperature	could	someday	

power	 wearable	 electronics	 such	 as	 fitness	 trackers.
The	device	is	a	thermoelectric	generator	(TEg)	that	uses	tem-

perature	gradients	to	generate	power.	In	this	design,	researchers	
use	the	difference	between	the	warmer	body	temperature	and	the	
relatively	 cooler	 ambient	 environment	 to	 generate	 power.

“This	is	a	field	with	great	potential,”	said	corresponding	author	
Qian	Zhang.	 “TEgs	can	 recover	energy	 that’s	 lost	 as	waste	heat	
and	 thus	 improve	 the	 rate	 of	 power	 utilisation.”

unlike	 traditional	 generators	 that	use	 the	energy	of	motion	 to	
produce	power,	thermoelectric	generators	have	no	moving	parts,	
making	them	essentially	maintenance-free.	These	generators	are	
installed	on	machines	located	in	remote	areas	and	on	board	space	
probes	 to	 supply	 energy.

Zhang	and	her	colleagues	have	been	working	on	designing	ther-
moelectric	 generators	 for	 years.	With	wearable	 devices	 becoming	
increasingly	 popular	 in	 recent	 years,	 the	 team	 wanted	 to	 explore	
whether	these	generators	could	replace	traditional	batteries	in	these	
devices,	 including	fitness	trackers,	smart	watches	and	biosensors.

Conventional	 TEgs	 are	 usually	 rigid	 and	 can	 only	 withstand	
fewer	than	200	instances	of	bending.	Although	the	flexible	kinds	
can	meet	the	bending	requirement,	their	performance	tends	to	be	
inadequate.	To	overcome	this	limitation	and	make	the	device	more	
adaptable	 to	 wearables,	 researchers	 attached	 the	 core	 electrical	
components	 to	 a	 stretchable	 and	 more	 adhesive	 polyurethane	
material.	 Tests	 showed	 that	 the	 device	 survived	 at	 least	 10,000	
instances	 of	 repeated	 bending	 without	 significant	 changes	 in	
performance.

In	addition,	commercially	available	TEgs	rely	heavily	on	rare	metal	
bismuth	 that	 does	 not	 naturally	 occur	 in	 large	 quantities.	 The	 new	
design	partially	 replaced	 it	with	a	magnesium-based	material,	which	
can	substantially	 lower	 the	costs	 in	 large-scale	production.

The	researchers	designed	a	prototype	of	a	self-powered	electronic	
system.	 They	 connected	 an	 lED	 to	 a	 TEg	 band	 measuring	 11.4	 cm	
long	and	2.8	cm	wide.	Then,	the	team	wrapped	the	TEg	band	around	
the	 wrist	 of	 someone	 whose	 body	 temperature	 measured	 at	 33.8°C	
in	 ambient	 environmental	 conditions.	 With	 a	 temperature	 difference,	
the	 generator	 harvested	 heat	 given	 off	 from	 the	 skin	 and	 success-
fully	 lit	 up	 the	lED.

“Don’t	 underestimate	 the	 temperature	 differences	 between	 our	
body	and	 the	environment	—	 it’s	 small,	 but	our	experiment	shows	 it	
can	still	 generate	power,”	Zhang	said.

Co-corresponding	 author	 Feng	 Cao	 said,	 “Our	 prototype	 already	
has	 good	 performance	 if	 it’s	 introduced	 to	 the	 market,”	 noting	 that	
the	 addition	 of	 a	 proper	 voltage	 converter	 would	 enable	 the	 system	
to	power	electronics	 such	as	 smart	watches	and	pulse	 sensors.

looking	forward,	the	team	plans	to	further	 improve	the	design	so	
the	device	can	absorb	heat	more	efficiently.

“There’s	 an	 increasing	 demand	 for	 greener	 energy,	 and	 TEgs	 fit	
right	 in,	 for	they	can	turn	wasted	heat	 into	power,”	Cao	said.	“While,	
for	 example,	 solar	 energy	 can	 only	 be	 generated	 when	 there’s	 sun,	
TEgs	can	produce	power	 in	many	scenarios	—	as	 long	as	 there’s	 a	
temperature	difference.”
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Image shows a person 
wearing the self-powered 
electric system composed 
of a TEG band and an LED. 
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directly to the leadframe punch grid, next to an SMD choke that is 
also attached directly to the leadframe (Fig. 3).

This design enables fully automated production of very compact 
step-down converter modules. The resulting shortened connections of 
the self-shielding inductor also have a positive effect on EMC behaviour. 
Products manufactured in this way can also be overmolded, resulting 
in a lead-free QFN (Quad Flat No-lead) package with MSL3 rating 
and full environmental protection. An example of this is the RECOM 
RPX series (Figure 4) with a 2.5A output adjustable from 1.2V to 6V 
in a 4.5 x 4 x 2 mm small package, requiring only external input and 
output capacitors.

These modules are a complete solution that can be mounted 
on the user’s PCB using standard SMD assembly and oven 
soldering processes. RECOM has recently released three more 
RPX Series power modules based on FCOL technology using 
these new packaging techniques: The RPX-1.0, RPX-1.5 and 
RPX-4.0 series modules can deliver high input voltages up to 4A at 
up to 36VDC in ultra-compact 3 x 5 x 1.6mm (RPX-1.0 and RPX-1.5) 
and 5 x 5.5 x 4.1mm (RPX-4.0) QFN packages.

Conclusion
RECOM’s RPX-series micro power modules are an ideal solution 
to power battery applications due to their high efficiency and low 
power consumption in stand-by mode. With a wide input voltage 
range, a programmable output voltage and an output current up to 
4A continuously, the RPX-4.0 series is particularly suited for industrial 
automation, e-mobility, drones or portable devices.

The buck converter converts an input voltage to a lower output 
voltage. Its basic elements are shown in Figure 1. Initially, 
the switch SW1 is closed; that is, current fl ows into the coil 

L1. Since the coil is a differentiating component, the current fl ow 
increases steadily until switch SW1 is opened and SW2 closes. This 
causes the current fl ow to change. Capacitor C1 is an integrating 
component; therefore, the resulting output voltage is a function of 
the current and the turn-on times of switches SW1 and SW2.

Originally S1 and S2 were actually mechanical switches, but 
these were quickly replaced by silicon — S1 with a transistor and 
S2 with a diode.

Circuits change with technological progress
Over the years, efforts were made to integrate as many components 
as possible into the control circuit to reduce cost and size. One 
breakthrough was to integrate the main switch, S1, directly into the 
controller IC, but the coil as well as the diode still had to be mounted 
externally. Then, to further increase effi ciency, in newer versions both 
switches (SW1 and SW2) were equipped with MOSFETs, allowing 
switching frequencies up to 2MHz.

Coil integration as the key to miniaturization
After the changeover to MOSFETs had been successful, it was necessary 
to take a further step towards miniaturization. Due to the ever increasing 
switching frequencies, it was now possible to reduce the design of the 
coil. The amplitudes of the currents decreased, which had an effect on 
the size of the output capacitor. The use of higher quality capacitors 
with lower self-heating losses further supported this improvement.

Currently, however, the goal is to reduce design sizes and increase 
effi ciency even further; to do 
this, the switched paths must be 
minimized and the components 
must be mounted on top of 
each other on the Z-axis.

The simplest example is Flip 
Chip on Leadframe (FCOL) 
packaging technology, 
where the controller IC (with 
integrated power transistors) 
is connected upside down 

SPONSORED CONTENT

BUCK CONVERTERS: FROM THE CIRCUIT TO 
THE COMPLETELY INTEGRATED MODULE
Steve Roberts, RECOM Innovation Manager and Axel Stangl, Product Sales Manager Power at Rutronik

RECOM Power GmbH
www.recom-power.com

The buck converter has been in use for a century 
and is an indispensable part of today’s electronic 
circuits. This article describes how a crude 
electromechanical component has evolved into 
a miniature assembly that can process hundreds 
of watts of power.

Figure 3: Flip chip on leadframe construction

Figure 1: The basic elements of a 
step-down converter

Figure 2: The development of down converter integration
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Figure 4: The POL module of the RECOM RPX buck converter with 
integrated chip inductor and fl ip chip on leadframe design
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uninterruPtable dc Power suPPlies
Adel System has released its CBI series of DIN rail-mounted uninterruptable DC power supplies. Available in 12, 24 

and 48 V versions, the all-in-one DC UPSs feature: remote monitoring/control via Modbus or optional Ethernet (for 

some models); integrated battery (impedance) test; full multi-stage charging; long battery life; voltage-free contact 

reporting; and multi-chemistry support for batteries. Larger UPS modules have Modbus and are networkable via the 

Adel DYP351 display/gateway.

Complete control and visibility of the system is available via the ADEL View System PC-based software, so users can 

monitor every important parameter of each uninterruptible power supply unit in real time. The simple and intuitive user 

interface allows monitoring of battery parameters, load output, temperature sensors, mains presence and all alarm and 

diagnostic flags. As well as real-time monitoring, users can also configure each UPS device, set and monitor alarms, 

and check back on the history of the operation of the system.

The DC UPS modules are powerful and efficient, capable of simultaneously supplying their rated current to both the 

load and the battery (up to 3x the current to the load for short durations). The full impedance test provides peace of 

mind that the batteries can supply the load when needed, so there is no need to have technicians travel to site just 

to test batteries.

adm instrument engineering group
www.admtech.com.au

Expertise you need. Service you deserve.

Test Equipment   |   Programmable Power   |   Chambers

1300 FUSECO (1300 387 326)
sales@fuseco.com.au•   Emissions and immunity testing in a single shielded environment

•   Meets basic standard: IEC/EN 61000-4-20

•   Meets standards for emissions testing: CISPR 14-1, IEC 61000-6-3  
and IEC 61000-6-4 for EUT’s without connected cables

•   Meets standards for immunity testing: EN 60118-13

•   Ideal for design qualification  
and pre-certification
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microcontroller chiP
Raspberry Pi has announced the release of the 2040 sili-

con chip, which lies at the core of the Raspberry Pi Pico 

development board, as a standalone component.

The RP2040 microcontroller chip offers high performance 

for integer workloads, a large on-chip memory and a wide 

range of I/O options, making it a flexible solution for a 

wide range of microcontroller applications. Engineers can 

use the Raspberry Pi Pico within 

their design phase and shift to 

the RP2040 in production.

Key features include: two ARM 

Cortex-M0+ cores clocked at 133 

MHz; 264 KB of on-chip SRAM; 

30 multifunction GPIO pins; dedi-

cated hardware for commonly 

used peripherals alongside a 

programmable I/O subsystem 

for extended peripheral support; a four-channel ADC with 

internal temperature sensor; and built-in USB 1.1 with host 

and device support.

element14
au.element14.com
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digital microscoPe
The Omni 3 from Ash Vision is a digital microscope system 

incorporating the AshCam+ 30x zoom lens camera with a 

host of features for smart inspection and measurement. 

Not all inspection needs are the same, so Ash developed 

a platform to suit a multitude of needs. The microscope 

offers several powerful features and a range of additional 

apps that deliver advanced functionality.

The product offers high image quality in Full HD video with 

fast live image display at 60 fps. The Omni 3 is designed 

to be three times faster than previous Ash systems, with 

AshTruColour enabling advanced camera settings, improved 

depth of focus and no video latency.

Intuitive software interface simplifies operation and control 

of the system without the need for a PC. Image enhance-

ment functions and contrast enable optimal image results. 

Easy-to-use illumination optimisation features make controlling 

the integrated segmented LED ring light effortless.

Applications include: visual inspection of parts; final QC 

release inspection; standardisation and control on inspection 

processes; and documentation of inspection processes.

oritech Pty ltd
www.oritech.com.au
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Panel mount ac/dc Power suPPlies
Helios Power Solutions introduces the LCS series of regulated-output, convection-

cooled AC/DC power supplies for budget-conscious applications. The four series 

(LCS35, LCS50, LCS75 and LCS100) offer power levels of 35, 50, 75 and 100 W 

respectively and feature class B conducted and radiated emissions for easy and 

system integration along with an integrated connector cover to enhance safety 

once installed.

The input voltage range is 85 to 264 VAC, facilitating global use in a wide 

range of ITE and industrial applications. These include auxiliary power sources, 

security installations, 

lighting control, smart 

home or office control 

systems, ticketing and 

vending.

The LCS35 is avail-

able in four models 

with nominal outputs of 

5, 12, 15 and 24 V. Ad-

ditionally, the LCS50, 

LCS75 and LCS100 

offer models with nominal outputs of 36 and 48 V. To accommodate non-standard 

system voltages, all models are user adjustable by ±10%.

Standard features of the LCS series include a power ‘ON’ LED, low standby 

power consumption of 0.3 W, output short-circuit protection, and over-current and 

over-temperature protection. As an option, conformal-coated versions are available.

helios Power solutions
www.heliosps.com.au

rocKer switch
The FNR series is specially de-

signed for easy forward and reverse 

control with a good tactile feel. 

The rocker switch is well sealed, 

making it suitable for demanding 

environments, especially on an 

all-in-one joystick control.

The product comes with a 20 mm 

diameter and embedded LED resis-

tors, and can be easily mounted 

and installed on a control lever.  

It is designed to operate with ease, 

comfortability and precision, even 

with high-repetition use. Backlight-

ing options are also available in 

five colours.

control devices australia
www.controldevices.com.au

PicK-and-Place machine
The Neoden K1830 has been refined from the Neoden7 design for higher efficiency, 

ease of use and increased compatibility.

The product features a placement speed of up to 16,000 components per hour (CPH), 

made achievable using an eight-nozzle gantry head. Using an integrated flying vision 

system and Panasonic closed-loop servo-driven position feedback, the machine can 

achieve a placement accuracy of 0.01 mm without sacrificing the CPH rate.

The device transports PCBs in a self-adjusting automatic rail system (standard) and 

can hold up to sixty-six 8 mm pneumatic or electric tape feeders (Yamaha). Machines 

of this production calibre can face component size restrictions, but the Neoden K1830 

is able to handle 0201, 0402, LED, BGA, 0.4 mm pitch QFP and up to SMT connec-

tors, with compatibility for cut tape, loose, tube or tray feeders as well. Its feature set 

makes it especially suitable for low-volume assembly.

embedded logic solutions Pty ltd
www.emlogic.com.au
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wi-fi mcu module
As the Internet of Things (IoT) expands beyond home au-

tomation and drives deeper into home control — including 

heating, ventilation and air conditioning (HVAC), garage doors 

and fans — and grows in building and industrial automation, 

the need for highly integrated and secured Industrial Internet 

of Things (IIoT) connectivity is greater than ever. Traditional 

software data encryption is no longer sufficient to protect 

transmitted data; devices therefore need a hardcoded, 

verifiable, trustable identity to securely connect to the cloud.

For developers designing secure IIoT systems, Microchip Technology has announced a Wi-Fi microcontroller (MCU) module featuring 

the company’s Trust&GO-enabled verifiable identity. The highly integrated device is a Trust&GO-secured, platform-enabled module that 

is pre-provisioned for cloud platforms. The company’s technology includes a PIC32 MCU core, rich peripherals and a hardware security 

platform — enabling it not only to provide Wi-Fi but also to serve as a powerful MCU core for the entire IIoT system.

The module is compliant to Wi-Fi Alliance (WFA) specification and fully certified with the following world regulatory agencies: Federal 

Communications Commission (FCC), Industry Canada (IC) and European Radio Equipment Directive (RED). The Trust&GO platform 

inside the module streamlines the process of network authentication using secure element technology, which is preconfigured and pre-

provisioned for cloud authentication.

microchip technology australia
www.microchip.com
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The	 imager	 detects	 a	 part	 of	 the	 infrared	 spectrum	 called	
shortwave	infrared	light	(wavelengths	from	1000	to	1400	nm),	
which	is	right	outside	of	the	visible	spectrum	(400	to	700	nm).	
The	imager	works	by	shining	shortwave	infrared	light	on	an	

object	or	area	of	interest,	and	then	converting	the	low	energy	infrared	
light	 that’s	 reflected	 back	 to	 the	 device	 into	 shorter,	 higher-energy	
wavelengths	 that	 the	human	eye	can	see.

“It	 makes	 invisible	 light	 visible,”	 said	 Professor	 Tina	 Ng,	 corre-
sponding	author	on	 the	 study.

While	 infrared	 imaging	 technology	 has	 been	 around	 for	 decades,	
most	 systems	 are	 expensive,	 bulky	 and	 complex,	 often	 requiring	 a	
separate	camera	and	display.	They	are	also	 typically	made	using	 in-
organic	 semiconductors,	 which	 are	 costly,	 rigid	 and	 consist	 of	 toxic	
elements	 such	as	 arsenic	 and	 lead.

The	newly	 developed	 infrared	 imager	overcomes	 these	 issues	 as	
it	 combines	 the	 sensors	 and	 the	 display	 into	 one	 thin	 device,	 mak-

ing	 it	 compact	 and	 simple.	 It	 is	 built	 using	 organic	 semiconductors,	
so	 it	 is	 low	cost,	 flexible	 and	safe	 to	use	 in	biomedical	 applications.	
It	 also	 provides	 better	 image	 resolution	 than	 some	 of	 its	 inorganic	
counterparts.

The	 imager	 also	 offers	 additional	 advantages.	 It	 sees	 more	 of	
the	 shortwave	 infrared	 spectrum	—	 from	 1000	 to	 1400	nm	—	while	
existing	 similar	 systems	 often	 only	 see	 below	 1200	 nm.	 It	 also	 has	
one	of	the	largest	display	sizes	of	 infrared	imagers	to	date:	2	cm2	in	
area.	And	because	the	imager	is	fabricated	using	thin	film	processes,	
it	 is	 easy	and	 inexpensive	 to	 scale	up	 to	make	even	 larger	displays.

energising infrared photons to visible photons
The	 imager	 is	 made	 up	 of	 multiple	 semiconducting	 layers,	 each	
hundreds	 of	 nanometres	 thin,	 stacked	 on	 top	 of	 one	 another.	
Three	 of	 these	 layers,	 each	 made	 of	 a	 different	 organic	 polymer,	
are	 the	 imager’s	 key	 players:	 a	 photodetector	 layer,	 an	 organic	
light-emitting	diode	 (OlED)	display	 layer	and	an	electron-blocking	
layer	 in	 between.

The	photodetector	layer	absorbs	shortwave	infrared	light	(low-energy	
photons)	and	then	generates	an	electric	current.	This	current	flows	to	
the	OlED	display	 layer,	where	 it	gets	converted	 into	a	visible	 image	
(high-energy	 photons).	 An	 intermediate	 layer,	 the	 electron-blocking	
layer,	 keeps	 the	OlED	display	 layer	 from	 losing	any	current.	This	 is	
what	 enables	 the	device	 to	produce	a	 clearer	 image.

This	 process	 of	 converting	 low	 energy	 photons	 to	 higher	 energy	
photos	 is	 known	 as	 upconversion.	 What’s	 special	 here	 is	 that	 the	
upconversion	process	 is	 electronic.

“The	 advantage	 of	 this	 is	 it	 allows	 direct	 infrared-to-visible	 con-
version	 in	 one	 thin	 and	 compact	 system,”	 said	 first	 author	 Ning	 li,	
a	 postdoctoral	 researcher	 in	 Prof	 Ng’s	 lab.	 “In	 a	 typical	 IR	 imaging	
system	 where	 upconversion	 is	 not	 electronic,	 you	 need	 a	 detector	
array	to	collect	data,	a	computer	to	process	that	data	and	a	separate	
screen	 to	 display	 that	 data.	 This	 is	 why	 most	 existing	 systems	 are	
bulky	 and	expensive.”

Another	special	 feature	 is	that	the	 imager	 is	efficient	at	providing	
both	optical	 and	electronic	 readouts,	which	makes	 it	multifunctional,	
li	noted.	For	example,	when	the	researchers	shined	infrared	light	on	
the	 back	of	 a	 subject’s	 hand,	 the	 imager	 provided	 a	 clear	 picture	 of	
the	 subject’s	 blood	vessels	while	 recording	 the	 subject’s	heart	 rate.

The	researchers	also	used	their	infrared	imager	to	see	through	smog	
and	 a	 silicon	 wafer.	 In	 one	 demonstration,	 they	 placed	 a	 photomask	
patterned	with	‘EXIT’	in	a	small	chamber	filled	with	smog.	In	another,	
they	placed	a	photomask	patterned	with	‘uCSD’	behind	a	silicon	wa-
fer.	 Infrared	 light	 penetrates	 through	 both	 smog	 and	 silicon,	 making	
it	possible	 for	the	 imager	to	see	the	 letters	 in	these	demonstrations.	
This	 would	 be	 useful	 for	 applications	 such	 as	 helping	 autonomous	
cars	 see	 in	bad	weather	 and	 inspecting	 silicon	chips	 for	 defects.

The	 researchers	 are	 now	 working	 on	 improving	 the	 imager’s	
efficiency.

The imager sees the word ‘EXIT’ concealed 
by smog (left). On the right is an image 
of the set-up without smog. Courtesy of 
Ning Li/Advanced Functional Materials.

ImAgINg
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DEVICE	
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Electrical	engineers	at	the	university	of	California	
San	 Diego	 (uC	 San	 Diego)	 have	 developed	 a	
novel	infrared	imager,	with	potential	applications	
including	seeing	through	smoke	and	fog,	mapping	
out	a	person’s	blood	vessels	and	inspecting	the	
quality	 and	 composition	 of	 electronic	 boards.	
Their	research	has	been	published	in	the	journal	
Advanced Functional Materials.
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solar cliPs
Engineered for high-quality wire management solutions, Wiley cable clips are 

designed to simplify wire management and create a cleaner aesthetic for 

solar PV arrays.

The clips are made of corrosion-resistant stainless steel, which makes them 

a durable, long-lasting solution for all environments, and are designed with 

coined edges to prevent damage to cable insulation. The cable clips can be 

used in a wide variety of mounting configurations (including 90°) for module 

and rail applications.

The clips have dual or four-wire compartments and can accommodate a 

broad range of cable combinations and sizes (eg, PV, AC module and micro 

inverter cables). Featuring a special tab for easy installation and removal, they 

can be used on modules with a flange thickness of 1.3 to 2.5 mm.

nPa Pty ltd
www.npa.com.au
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We Stock 1000’s of Plastic Parts for Industry
•  Nylon Fasteners
• Screws & Nuts
• Washers & Spacers
• Rivets & Clips
• PCB Hardware
• Caps & Plugs
• Knobs & Handles
• Hole Pugs & Bushes
• LED Mounts & Light Pipes
• Cable Ties & Mounts
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high-current inductor
With the WE-HCFT 2504, Würth Elektronik has added a model with an unusually low overall 

height to its family of THT high-current inductors. The flat wire coil with MnZn core is only 

4  mm high and the current-carrying capability extends to 33 A, achieving some of the high-

est power density and efficiency within the HCFT family. The inductor also features low DC 

and AC losses through its optimised wire and core design, and exhibits good temperature 

performance over the entire operating temperature range of -40 to +125°C.

The product is available in inductance values of 1, 2.2, 4.7, 6.8 and 10 µH. It is suitable 

for use in POL regulators for FPGA/ASIC/GPU, high-efficiency DC/DC converters, high-current 

switching power supplies, forward converters, half-bridge and full-bridge converters, as well 

as battery chargers and solar inverters. The device complies with the AEC-Q200 standard.

wurth electronics australia Pty
www.we-online.com

cleaning and flux removal solvent
Inventec’s Promosolv 70ES has been developed as a spe-

cialty solvent to clean the residues from solder pastes and 

solder fluxes. The high-tech fluid has no ODP, good chemical 

stability and low toxicity, resulting in a product designed to 

be safe to use and environmentally friendly.

The solvent is an azeotropic formulation of the methox-

ynonafluorobutane (C4F9CH3), trans-1,2-dichloroethylene and 

ethanol, and is clear and colourless with only a slight odour. 

It is designed to replace existing solvents with an ODP and 

to be used with ultrasonic cleaning.

The formulation is designed to provide an increased 

solvency power over the Promosolv 70. Its medium-range boiling point and 

its low surface tension provide the product with good flux removal and drying 

characteristics when used in vapour phase with azeotropic mixtures.

onboard solutions
www.onboardsolutions.com.au

adhesive disPensing tool
The eco-DUOMIX450 is the latest devel-

opment rom ViscoTec’s preeflow range of 

adhesive dispensing tools.

Using the well-established positive dis-

placement technology of the ecoPEN, the 

eco-DUOMIX combines a two-component 

dispensing head with dynamic mixing. While 

having advantages across all two-component 

applications, the use of dynamic mixing 

overcomes problems associated with cases 

where the two materials have widely differ-

ent viscosities. The range of applications 

include silicones, epoxies, polyurethanes 

and acrylates.

The small disposable mixing capsule has 

a volume of 0.85 mL, thus minimising the 

material wastage compared to static mixers. 

Weighing less than 2 kg, the compact unit 

is pressure tight but without any valves, 

making cleaning easy. Dispense rates vary 

from 0.2 to 12 mL/min (1:1 ratio) and the 

mix ratio can be set between 1:1 and 10:1. 

The mixing speed has a range from 200 to 

2000 rpm. Dispense accuracy is ±1% and 

repeatability is better than 99%.

uv Pacific
www.uvpacific.com.au
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aluminium enclosures for gas analysis electronics
METCASE’s portable instrument enclosures and 19″ rack cases are useful for electronics 

engineers designing gas analysis equipment. The enclosures can be ordered fully modified, 

ready for the production line. The stylish, robust aluminium enclosures are also suitable for 

other applications including networking, laboratory instrumentation, industrial control, sound 

and studio electronics, medical and wellness applications.

COMBIMET 19″ is METCASE’s most customisable range of standard 19″ rack cases. 

The top, base and rear panels are removable. Both the top and base can be specified 

with or without ventilation. The large range of standard options includes heights from 1 to 

6U. Three standard depths include extra-deep (610 mm) cases for server racks. There is 

also an open-top T version for optimum cooling and ease of access.

TECHNOMET 19″ is the mini-rack version of METCASE’s most advanced instrument en-

closures: its cohesive design has no visible fixing screws. Diecast bezels fit flush with the main case body for pleasing aesthetics. Each 

enclosure includes a removable rear panel and internal subrack/chassis support rails. Recessed ABS side handles enable easy carrying.

UNIMET and UNIMET-PLUS are smart, modern desktop instrument enclosures available with/without a tilt/swivel carrying handle that 

doubles as a desk stand. The handle can be adjusted to ensure the optimum viewing angle. The removable rear panel is recessed to 

protect connectors and switches. UNIMET-PLUS has four snap-in PCB guides, speeding up installation.

The enclosures are available in a range of standard colours including light grey, black and a combination of light grey/window grey. 

Custom colours are also available and all four models are supplied fully assembled.

A large range of accessories including PCB mounting kits, front panels and tilt feet kits is available and METCASE can supply all 

four models fully customised. Services include custom sizes, custom front panels, CNC machining, fixings and inserts, digital printing of 

legends and logos, painting and finishing.

rolec oKw australia new Zealand P/l
www.metcase.com.au
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Accredited testing and global product approvals since 1992
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dynamic inventory 
management system
The Cluso InvMan-S2 dynamic 

inventory management trolley is 

a pick-to-light system with solid-

state IR beams and sensors for 

superfast storage and retrieval 

reels. Rather than being tied 

down to a terminal and paper 

printouts when looking for parts, 

users can use Cluso’s portable 

hand scanners with simple menus 

that place everything in the palm 

of the hand.

With dynamic storage, any empty location can 

store any part, so users can maximise their stor-

age space by not having reserved spaces that are 

usually empty. The product offers 882-reel storage 

(8 mm reels) in a 1.225 x 0.42 m footprint. It can 

have multiple simultaneous users via RGB LEDs, 

with traceability to ISO13485. Users should be able 

to pick a kit of 100 parts in a few minutes instead 

of a few hours.

sc manufacturing solutions Pty ltd
www.scmsau.com
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handheld sPectrum analyser
The Ceyear 4024L handheld spectrum analyser 

has a wide frequency range, high performance, 

high sweep speed, various functions and easy 

operation.

In terms of performance specifications, it has 

a well-displayed average noise level, low phase 

noise and high sweep speed. In terms of meas-

urement functions, it has the rich measurement 

functions of a spectrum analyser, interference ana-

lyser, AM/FM/PM analyser, power meter, channel 

scanner, etc, as well as intelligent measurement 

functions of channel power, occupied bandwidth, 

adjacent-channel power ratio, tune and listen, 

emission mask, carrier-to-noise ratio, etc.

The product deploys the integrated design 

of an 8.4″ LCD and capacitive touch screen, 

designed to improve the display definition and 

operational convenience. The series is handheld, 

compact and lightweight, with a flexible power 

supply, making it suitable for field work.

The device can be used for signal and equip-

ment test in the fields of aerospace, microwave 

and satellite communication, radio communica-

tion, radar monitoring, electronic countermeasures 

and reconnaissance, and precision guidance.

appvision australia 
appvision.com.au
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Pcb connectors 
with levers

WAGO’s lever-actuated connectors for power elec-

tronics permit direct, in-hand wiring of conductors 

up to 25 mm2 (4 AWG). The MCS MAXI 16 family 

of connectors expands WAGO’s MULTI CONNEC-

TION SYSTEM (MCS).

Two versions of the pluggable connectors are 

available (wire-to-wire and wire-to-board), and each 

version offers variants ranging from two to six poles. 

All models are designed for a nominal conductor 

size of 16 mm2 with ratings up 1000 V and 75 A 

(IEC). The connectors are equipped with Push-in 

CAGE CLAMP technology for all conductor types, 

allowing solid and fine-stranded conductors with 

ferrules to be simply pushed into the unit.

The lever is user-friendly, with clearly identified 

open/closed positions. When closing the clamping 

point, the force of the open spring ensures that 

the lever closes at low force. This enables secure 

connection of the clamping point.

wago Pty ltd
www.wago.com.au

contract electronics manufacturer
GPC Electronics is a contract electronics manufacturer based in Sydney, 

with factories in Sydney (Penrith), Christchurch (New Zealand) and Shen-

zhen (China). The company has been operating since the mid-1980s, 

giving it the experience, robust processes and tailored business solutions 

to enable it to adapt in an uncertain world.

Supported by a global procurement team, the company claims to 

meet fluctuating demands with reduced cost and risk. Its engineering 

team meanwhile provides support for NPI, assembly, test development, 

final product build and qualification.

GPC Electronics can provide scalable solutions for high-value niche 

products right through to those with stable high volumes. It partners with 

many top-level OEMs in industries that include communications, aero-

space and defence, automotive and transport, industrial, agriculture and 

medical devices. GPC is accredited to ISO 9001, ISO 14001, ISO 13485, 

IATF 16949, ISO 9100D and the Australian Defence Department’s DISP.

gPc electronics Pty limited
www.gpc.com.au
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It	 has	 become	 abundantly	 obvious	 that	 the	 way	 in	
which	consumers	purchase	electrical	products	and	
devices	 in	 this	 country	 has	 changed	 forever.

The	 old	 ‘bricks	 and	 mortar’	 model	 may	 be	 a	 thing	 of	 the	
past,	 or	 at	 least	 changing	 dramatically	 into	 the	 future	 for	
consumer-based	goods.	There	is	no	doubt	that	some	products	
still	 require	 the	 opportunity	 to	 be	 touched	 and	 felt	 by	 the	

consumer;	however,	consumers	are	adapting,	as	are	retailers,	and	this	
tactile	 prepurchase	 experience	 is	 rapidly	 becoming	 less	 of	 a	 barrier	
and	 more	 accepted.	 The	 new	 way	 is	 clearly	 online	 purchasing,	 with	
strategic	 and	 tactical	 marketing	 coupled	 with	 behavioural	 tracking	
allowing	 online	 retailers	 globally	 to	 target	 individuals	 and	 localised	
demographics.

Online	 platforms	 are	 interlinked	 with	 purchasing	 processes	
that	are	not	only	 intuitive	and	easy	to	use,	but	 linked	to	previous	
purchases,	 which	 enables	 the	 purchaser	 to	 transact	 without	 the	
need	 to	 reach	 for	 their	 physical	 credit	 card.	 The	 ease	 of	 mak-
ing	 a	 purchase	 from	anywhere	 in	 the	world	 has	 some	estimates	
putting	Australian	online	retail	purchasing	at	$40	billion	by	2022.

So	 how	 does	 this	 change	 from	 the	 traditional	 ‘bricks	 and	
mortar’	 model	 to	 purchasing	 online	 impact	 product	 safety	 and	
compliance?	 And	 ultimately	 the	 continued	 safety	 and	 comfort	 of	
the	 Australian	 public?

Figure	1	is	the	basic	structure	of	traditional	purchasing.	Figure	2	
is	the	basic	21st	century	model	and	 is	a	 lot	different	to	Figure	1.

The	bricks	and	mortar	model,	although	not	perfect,	has	checks	
and	 balances	 that	 are	 designed	 to	 protect	 the	 end	 consumer,	
the	 end	 consumer’s	 family	 and	 property.	 This	 model	 is	 widely	

ElECTRICAl	SAFETy
AND	COmPlIANCE	FOR	AuSTRAlIA	IN	ThE	21ST	CENTuRy
Peter Dwyer, CEO

Retailer Distribution
Accountability and 

Responsibility

Manufacturer

Sales Agent/Office

End Consumer

Compliance/testing

checks and balances

Figure 1



WWW.ElECTRONICSONlINE.NET.Au		 july/AuguST	2021														47

understood	 and	 has	 largely	 served	 us	 well	 probably	 since	 the	
early	 20th	 century.

With	this	model,	typically	products	being	sold	have	had	some	sort	
of	testing	to	ensure	that	the	products	comply	to	Australian	Standards	
and	are	compatible	for	use	 in	Australia.	For	the	higher	risk	products	
there	are	specific	tests,	registration	and	documentation	requirements	
that	 need	 to	 be	 met	 and	 maintained	 in	 order	 to	 sell	 the	 products.	 If	
in	 the	 unfortunate	 case	 something	 happens	 to	 go	 wrong,	 there	 are	
some	 forms	 of	 recourse	 for	 the	 end	 consumer	 and	 mechanisms	 for	
products	 to	 be	 withdrawn	 from	 supply.	 Products	 would	 also	 display	
the	regulatory	compliance	mark	RCm	indicating	compliance.	Regulators	
and	authorities	have	registered	‘in	country’	contacts	for	the	products	
and	can	exert	 some	 form	of	 control.

So	 how	 does	 it	 work	 for	 purchases	 made	 online,	 where	 there	
are,	in	many	cases,	no	local	entities	such	as	retailers,	distributors	or	
sales	agents	to	deal	with?	 In	my	opinion	 it	does	not	work	very	well!

A	good	number	of	products	we	have	seen	and	tested	from	online	
platforms	are	compliant,	have	all	the	test	reports,	documentation	and	
markings;	 however,	 many	 do	 not,	 and	 these	 products	 are	 of	 major	

concern,	particularly	when	we	consider	the	increasing	volumes	and	
diversity	 being	 sold.

With	 the	 enormous	 number	 of	 products	 and	 technologies	 being	
purchased	 online	 each	 day,	 week,	 month	 and	 year,	 there	 needs	 to	
be	a	significant	paradigm	change.	The	current	compliance	model	and	
regulatory	 controls	 are	 clearly	 inadequate	 to	 deal	 with	 the	 online	
purchasing	model	and	behaviours.	The	system	needs	to	be	revisited	
and	 changed	 to	 meet	 21st	 century	 purchasing	 patterns.

If	 this	 situation	 continues	 in	 its	 current	 form,	 there	 will	 be	 an	
ever-increasing	number	of	non-compliant	products	and	technologies	
entering	the	Australian	consumer	marketplace	that	will	simply	expose	
our	 unsuspecting	 and	 trusting	 public	 to	 untested	 and	 potentially	
dangerous	 products.

The	 assumption	 that	 the	 end	 consumer	 knows	 what	 to	 look	 for	
with	regard	to	safety	and	compliance	when	purchasing	products	 is,	
in	 my	 opinion,	 misguided	 and	 naive.	 The	 lure	 of	 purchasing	 cheap	
untested	 products,	 especially	 for	 people	 who	 have	 previously	 not	
needed	to	consider	safety	and	compliance	at	time	of	purchase,	is	too	
great	if	there	is	no	understanding.	Consumers	have	been	assured	of	
safety	 and	 compliance	 when	 purchasing	 in	 bricks	 and	 mortar	 due	
to	 the	 laws	 and	 controls;	 they	 quite	 rightly	 assume	 that	 they	 are	
still	 protected	 even	 when	 purchasing	 online	 —	 and	 this	 evidently	
is	 not	 the	 case!

Products	manufactured	overseas	are	not	a	problem	if	the	Austral-
ian	quality	standards	are	met	and	the	regulatory	system	is	followed;	
however,	when	costs	need	to	be	cut	to	remain	competitive	or	enter	
a	 crowded	 marketplace,	 quality	 often	 suffers.

This	 is	 important	 because	 it	 is	 more	 likely	 that	 products	 pur-
chased,	for	example,	from	an	established	Chinese	manufacturer	are	
made	 for	 Europe	 or	 China,	 which	 operate	 on	 220	 V.	 While	 these	
products	might	function	adequately	 in	Australia,	there	 is	a	potential	
safety	 issue	 in	 that	 the	 built-in	 safety	 margin	 does	 not	 stretch	 out	
to	 230–240	 V.	 many	 people	 are	 of	 the	 belief	 that	 if	 a	 product	 car-
ries	 the	 CE	 mark	 it	 is	 safe	 and	 permitted	 automatically	 for	 use	 in	
Australia	 and	 New	 Zealand;	 this	 is	 not	 the	 case.

The	CE	mark	has	 long	been	a	mark	of	safety	and	compliance	 in	
Europe	and	has	been	embedded	in	the	understanding	of	consumers	
through	education	programs	and	continual	messaging	about	the	need	
to	 check	 for	 the	 CE	 mark	 before	 making	 a	 purchase.	 This	 belief	
has	 been	 transferred	 to	 the	 Australian	 public	 and	 importers	 to	 the	
region,	who	subsequently	and	 incorrectly	assume	 it	 is	compliant	to	
the	 local	 standards	 of	 Australia	 and	 New	 Zealand.

That	old	adage	‘buyer	beware’	doesn’t	cut	it!	Times	have	changed	
and	for	the	public	to	remain	protected	and	safe	the	modus	operandi	
needs	to	change	and	evolve.	 I	wonder	 if	 it	 is	a	case	of	 the	 regula-
tory	 tortoise	 being	 outpaced	 by	 the	 technology	 hare!

So	 what	 is	 the	 answer?
Whilst	most	 regions	of	 the	world	have	generic	 requirements	 for	

product	safety,	most	countries	have	specific/particular	requirements	
that	 need	 to	 be	 met	 and	 Australia	 is	 no	 different.	 Some	 countries	
control	 the	 compliance	 of	 products	 by	 legislating	 that	 products	 are	
tested	 in	country	to	their	 local	 requirements	—	 is	this	a	considera-
tion?	 Is	 it	 a	 border	 control	 issue	 whereby	 customs	 need	 to	 play	
a	 greater	 role?	 Should	 there	 be	 education	 programs	 for	 the	 end	
consumer?	 If	 so,	 what	 will	 it	 need	 to	 be?

Perhaps	 red	 flags	 could	 be	 displayed	 to	 alert	 end	 consumers	 if	
they	 are	 purchasing	 a	 product	 online	 from	 overseas	 suppliers,	 to	
at	 least	 consider	 if	 the	 products	 are	 suitable	 for	 use	 in	 Australia	
and	ensure	the	product	carries	the	Australian	RCm	regulatory	mark.

Comtest Group 
www.comtest.com.au
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cloud location service for 
constrained iot devices
u-blox has introduced a service that offloads the position calcula-

tion from IoT devices into the cloud, enabling positioning of even 

the simplest IoT devices with the most constrained computing, 

communications and energy resources.

The CloudLocate service will be used to locate devices that 

track large assets such as containers, cargo, rental e-bikes and scooters, and small high-value assets such as smart sensors 

and power tools. Typical applications include logistics, inventory, supply chain, production logistics and cold-chain management.

The service is suitable for IIoT devices that must survive in the field for months or years without battery replacement and 

only need a few position updates per day. Many IIoT devices use low-power wide-area (LPWA) connectivity, which CloudLocate 

complements without adding other restrictions. The service enables users to build enriched cloud services, grow their businesses 

and expand to different markets.

The energy and time required by the service to provide a location can be reduced by up to 90% compared to a standalone 

GNSS receiver undergoing a cold start without GNSS assistance, the company says. The measurement length and update rate 

can be configured, so users can make trade-offs between location accuracy and energy consumption to meet most application 

requirements. The service only needs an uplink from the device since it works out the device’s location in the cloud. By using 

data packets of just 12 to 50 B, it is suitable for use in devices with limited uplink connectivity and no downlink connectivity.

The service is available worldwide through the u-blox Thingstream IoT service delivery platform, a cloud-based delivery platform 

and administration interface for enterprise IoT services.

u-blox singapore Pte ltd
www.u-blox.com

visual trace diagnostics 
software
Percepio has announced that version 4.4.2 of its visual 

trace diagnostics software, Tracealyzer, features support 

for Azure RTOS ThreadX SMP systems. This mean Azure 

RTOS developers can enjoy the same level of insight into 

multicore systems that is available to embedded Linux 

developers, such as the ability to track software threads 

as they migrate between cores and to view CPU load 

per core.

The product is helpful for users of Azure RTOS ThreadX 

SMP who want to improve system performance and devel-

opment productivity. It leverages the event logging already 

present in Azure RTOS ThreadX SMP, so developers can 

easily deploy the software in new and existing projects. 

It is a pure software solution that runs on all processors 

supported by Azure RTOS ThreadX SMP, including Xilinx 

Zynq and other Arm Cortex-A processors.

macro dynamics
www.macrodynamics.com.au

PcaP Panel Pc
Winmate has released the G-WIN GS-Series R10IB3S-

GST2 — a 10.4″ Intel Celeron N2930 PCAP panel 

PC. The product’s flat aluminium display features 

an elegant, edge-to-edge design that makes it easy 

to clean. The screen is also resistant to water and 

liquid droplets.

The device is a dust-

proof and waterproof panel 

PC complying with IP65 

standards, with waterproof 

M12 connectors featuring 

screw-on caps for added 

protection. The fanless de-

sign eliminates dust circu-

lation, which improves the 

product’s longevity, especially in applications where 

dusty conditions are prevalent. Combining ruggedness 

with a range of I/O ports makes the device useful for 

heavy-duty industrial applications.

The panel PC is compliant with MIL-STD-810G, with the 

aluminium die-casting, making it resistant to shock and 

vibration. Optical bonding technology with anti-moisture 

treatment and resistive coating means the screen and 

housing are both rugged.

backplane systems technology Pty ltd
www.backplane.com.au
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Researchers	 at	 the	 Fraunhofer	 Institute	 for	 Casting,	 Composite	 and	 Processing	 Technology	 IgCV	 have	
produced	a	multifunctional	 ring	with	an	 integrated	RFID	chip,	which	could	be	used	 for	paying	 for	goods	
at	 the	checkout,	unlocking	doors,	acting	as	a	health	 insurance	card	and	more.	 It	might	even	be	possible	
to	 save	 medical	 data	 such	 as	 our	 blood	 group	 or	 drug	 intolerances	 on	 the	 chip,	 so	 that	 in	 an	 accident,	
the	 emergency	 physician	 would	 have	 all	 the	 necessary	 information	 to	 hand.

The	 ring	 is	 produced	 via	 3D	 printing,	 though	 in	 technical	
jargon	the	process	would	better	be	described	as	‘powder	
bed-based	additive	manufacturing’	 in	which	a	 laser	beam	
is	 guided	 over	 a	 bed	 of	 fine	 metal	 powder.	 At	 the	 point	

where	 the	 80	 µm	 laser	 spot	 hits	 the	 powder,	 the	 powder	 melts	
and	then	solidifies	to	 form	a	composite	material	—	the	rest	of	the	
metal,	 which	 is	 not	 exposed,	 retains	 its	 powder	 form.	 The	 ring	
is	 built	 up	 layer	 by	 layer,	 with	 a	 cavity	 left	 for	 the	 electronics.	
midstream,	 the	 process	 is	 halted:	 a	 robot	 system	 automatically	
picks	 up	 an	 RFID	 component	 from	 a	 magazine	 and	 places	 it	 in	
the	 recess	 before	 the	 printing	 process	 continues.	 This	 precisely	
controllable	 production	 technology	 is	 opening	 the	 door	 to	 a	 host	
of	possibilities	for	realising	completely	individualised	ring	designs.	
The	 chip	 is	 sealed	 by	 the	 ring,	 making	 it	 tamperproof.

While	 3D	 printing	 has	 been	 around	 for	 a	 long	 time,	 the	 main	
focal	 point	 of	 the	 development	 was	 the	 expansion	 of	 the	 laser	
beam	 melting	 unit	 by	 the	 internally	 developed	 automated	 process	
that	places	the	electronics.	As	noted	by	maximilian	binder,	Senior	
Researcher	and	group	manager	in	the	Additive	manufacturing	unit	
at	Fraunhofer	 IgCV,	“Converting	the	hardware	technology	to	allow	
electronic	 components	 to	 be	 integrated	 during	 the	 manufacturing	
process	 is	 unique.”

The	second	focus	of	the	development	was	to	figure	out	how	the	
electromagnetic	 signals	 from	 the	 RFID	 chip	 can	 be	 sent	 through	
metal,	 which	 is	 normally	 an	 effective	 shield	 against	 signals.	 The	
research	team	carried	out	numerous	simulations	and	experiments	
—	 and	 found	 a	 suitable	 solution.

“We	 use	 a	 frequency	 of	 125	 khz,”	 binder	 said.	 “This	 has	 a	
shorter	 range	 —	 which	 is	 exactly	 what	 we	 want	 here	 —	 and	 is	
less	 effectively	 shielded	 by	 the	 metal.”	 Plus,	 the	 tag	 is	 affixed	 in	

such	 a	 way	 that	 its	 signals	 have	 to	 penetrate	 just	 1	 mm.	 The	 de-
sign	 of	 the	 cavity	 and	 the	 way	 the	 electronics	 are	 embedded	 into	
it	 are	 also	 instrumental	 in	 propagating	 the	 signal	 since	 the	 walls	
can	 reflect	 or	 absorb	 the	 signals.

The	technology	can	be	used	wherever	the	conventional	method	
of	 integrating	 the	 electronics	 proves	 difficult.	 For	 example,	 the	
researchers	are	currently	 implementing	sensors	in	gear	wheels	 in	
the	production	technology	sector	—	the	aim	being	for	them	to	send,	
live	during	operation,	information	about	the	load	state,	temperatures	
at	various	positions	and	other	 important	parameters	to	an	evalua-
tion	unit	 in	a	wireless	fashion.	The	 integrated	sensors	receive	the	
energy	they	need	via	a	printed	RFID	antenna	on	the	outside	—	the	
sensors	 then	 work	 passively,	 meaning	 without	 a	 battery	 or	 other	
separate	 power	 supply.	 Consequently,	 the	 integrated	 sensors	 will	
be	able	 to	 realise	monitoring	 that	would	otherwise	not	have	been	
possible	 due	 to	 the	 fast	 rotational	 speed	 of	 the	 gear	 wheels.

RFID

SmART	
FINgER	
RINg
FEATuRES	AN	
INTEgRATED	RFID	ChIP

Thanks to the integrated 
RFID tag, the ring produced 
by the 3D printing process 
can act as a door opener. 

Image ©Fraunhofer IGCV.

The smart ring with integrated 
electronics is only slightly bigger 
than a normal finger ring.
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POWERINg	
SmAll	ElECTRONICS	WITh	WI-FI
Researchers	from	the	National	university	of	Singapore	(NuS)	and	Tohoku	
university	have	developed	technology	that	uses	tiny	smart	devices	known	
as	 spin-torque	 oscillators	 (STOs)	 to	 harvest	 and	 convert	 wireless	 radio	
frequencies	 into	energy	to	power	small	electronics.	As	described	 in	the	
journal	 Nature Communications,	 the	 researchers	 harvested	 energy	 using	
Wi-Fi-band	signals	to	power	a	 light-emitting	diode	 (lED)	wirelessly,	and	
without	using	any	battery.

With	 the	 rise	 of	 the	 digital	
age,	 the	 number	 of	 Wi-
Fi	 sources	 to	 transmit	
information	wirelessly	be-

tween	devices	has	grown	exponentially.	
This	results	in	the	widespread	use	of	
the	2.4	ghz	radio	frequency	that	Wi-Fi	
uses,	with	excess	signals	available	to	
be	tapped	for	alternative	uses.	As	noted	
by	NuS	Professor	hyunsoo	yang,	who	
spearheaded	the	new	project,	“We	are	
surrounded	by	Wi-Fi	signals,	but	when	
we	are	 not	 using	 them	 to	 access	 the	
internet	 they	 are	 inactive,	 and	 this	 is	
a	huge	waste.”

STOs,	meanwhile,	 are	a	class	of	emerging	devices	that	generate	microwaves,	 and	have	applica-
tions	 in	 wireless	 communication	 systems.	 however,	 the	 application	 of	 STOs	 is	 hindered	 due	 to	 a	
low	output	 power	and	broad	 linewidth.

While	mutual	synchronisation	of	multiple	STOs	is	a	way	to	overcome	this	problem,	current	schemes	
—	 such	 as	 short-range	 magnetic	 coupling	 between	 multiple	 STOs	 —	 have	 spatial	 restrictions.	 On	
the	other	hand,	 long-range	electrical	synchronisation	using	vortex	oscillators	 is	 limited	 in	frequency	
responses	of	only	a	 few	hundred	mhz.	 It	also	requires	dedicated	current	sources	 for	the	 individual	
STOs,	which	can	complicate	 the	overall	 on-chip	 implementation.

To	overcome	the	spatial	and	low	frequency	limitations,	the	research	team	came	up	with	an	array	
in	 which	 eight	 STOs	 are	 connected	 in	 series.	 using	 this	 array,	 the	 2.4	 ghz	 electromagnetic	 radio	
waves	that	Wi-Fi	uses	were	converted	 into	a	direct	voltage	signal,	which	was	then	transmitted	to	a	
capacitor	 to	 light	 up	a	 1.6	V	lED.	When	 the	capacitor	was	charged	 for	 five	seconds,	 it	was	able	 to	
light	 up	 the	 same	lED	 for	one	minute	 after	 the	wireless	power	was	switched	off.

The	 researchers	 also	 highlighted	 the	 importance	 of	 electrical	 topology	 for	 designing	 on-chip	
STO	 systems,	 and	 compared	 the	 series	 design	 with	 the	 parallel	 one.	 They	 found	 that	 the	 parallel	
configuration	 is	 more	 useful	 for	 wireless	 transmission	 due	 to	 better	 time-domain	 stability,	 spectral	
noise	behaviour	and	control	over	 impedance	mismatch.	On	the	other	hand,	series	connections	have	
an	advantage	 for	 energy	harvesting	due	 to	 the	additive	effect	 of	 the	diode-voltage	 from	STOs.

“Aside	 from	coming	up	with	an	STO	array	 for	wireless	 transmission	and	energy	harvesting,	 our	
work	also	demonstrated	control	over	the	synchronising	state	of	coupled	STOs	using	injection	locking	
from	 an	 external	 radiofrequency	 source,”	 said	 NuS’s	 Dr	 Raghav	 Sharma,	 first	 author	 on	 the	 study.	
“These	results	are	 important	for	prospective	applications	of	synchronised	STOs,	such	as	fast-speed	
neuromorphic	 computing.”

To	 enhance	 the	 energy-harvesting	 ability	 of	 their	 technology,	 the	 researchers	 are	 looking	 to	
increase	 the	 number	 of	 STOs	 in	 the	 array	 they	 had	 designed.	 In	 addition,	 they	 are	 planning	 to	 test	
their	 energy	 harvesters	 for	 wirelessly	 charging	 other	 useful	 electronic	 devices	 and	 sensors.	 The	
team	 also	 hope	 to	 work	 with	 industry	 partners	 to	 explore	 the	 development	 of	 on-chip	 STOs	 for	
self-sustained	 smart	 systems,	 which	 can	 open	 up	 possibilities	 for	 wireless	 charging	 and	 wireless	
signal	 detection	systems.

“Our	 latest	 result	 is	 a	 step	 towards	 turning	 readily	 available	 2.4	 ghz	 radio	 waves	 into	 a	 green	
source	of	energy,	hence	reducing	the	need	for	batteries	to	power	electronics	that	we	use	regularly,”	
Prof	yang	said.	 “In	 this	way,	 small	 electric	gadgets	and	sensors	can	be	powered	wirelessly	by	us-
ing	 radiofrequency	 waves	 as	 part	 of	 the	 Internet	 of	 Things.	 With	 the	 advent	 of	 smart	 homes	 and	
cities,	 our	 work	 could	 give	 rise	 to	 energy-efficient	 applications	 in	 communication,	 computing	 and	
neuromorphic	 systems.”

years
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