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The Lynx EVO Stereo Zoom Microscope 

and the Mantis Inspection System are 

designed and manufactured by Vision 

Engineering based in the UK, and sup-

plied by Hawker Richardson in Australasia. 

Utilised worldwide by engineers in the 

electronics industry for inspecting PCBs, 

the inspection systems offer good ergo-

nomics and colour and clarity.

Lynx EVO is a powerful stereo zoom 

system which delivers the ergonomic 

advantages of the Mantis but with mag-

nification up to 250x. An integrated HD 

camera and software (option) for image/

video capture and annotation is avail-

able, suitable for reporting. There is a 

long working distance for easy sample 

manipulation, as well as a large depth 

of focus for inspecting tall components 

on the board.

Mantis can be supplied in a range of 

stand options and magnification up to 20x. 

Not only does the system deliver good 

ergonomics with the ‘eyepieceless’ viewer, 

but it also means engineers can inspect 

with their safety glasses or prescription 

eyewear, unlike binocular pieces. Mantis 

also benefits from a UV option for inspect-

ing conformal coatings.

Advanced Technology & Manufactur-

ing had been using the Mantis for more 

than 15 years for inspecting PCBs, so 

upgrading to the Mantis Elite was an 

easy decision to make — see page 30.

Hawker Richardson 
www.hawkerrichardson.com.au
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THE	vaLuE	
Of	aNaLOg	
mEaSurEmENT
analog	 measurement	 can	 define	 your	 upside,	 writes	 Joseph	 Zulick*.
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when	 you	 look	 at	 what	 you	
can	 achieve	 in	 a	 plant,	 you	
may	 be	 able	 to	 accomplish	
a	 lot	with	 just	 simple	 digital	

sensors.	 You	 can	 tell	 when	 something	
switches	 state	 (goes	 on	 and	 off),	 you	
know	 if	 things	 are	 running	 or	 not	 run-
ning,	 you	 can	 tell	 if	 things	 are	 where	
they	 are	 supposed	 to	 reach.	 This	 is	 all	
very	 important	 information.	 But	 what	
about	 that	 grey	 area	 between	 good	 and	
bad,	on	but	 failing,	 running	but	slowing?	
These	analog	measurements	are	what	will	
determine	 your	 upside.

The	 measuring	 of	 a	 digital	 state	 as	
simply	 on	 or	 off	 has	 a	 value,	 as	 it	 can	
identify	 simple/pass	 fail	 measurements.	
Have	 you	 been	 in	 many	 plants	 where,	
after	parts	fail,	an	inspector	or	supervisor	
comes	around	and	reinspects	or	evaluates	
the	bad	parts?	You’re	kidding	yourself	 if	
you	 say	 not	 in	 my	 plant.	 many	 times	 we	
set	 up	 parameters	 and	 put	 certain	 goals	
or	metrics	in	place,	but	these	are	not	truly	
a	 hard	 failure	 but	 instead	 a	 notification	
that	we	are	getting	out	of	tolerance.	You	
can	narrow	down	the	focus	and	tolerance	
of	a	sensor	to	precisely	monitor	a	value,	
but	 in	general	there	 is	a	tolerance	and	 it	
can	 be	 impacted	 by	 temperature.

analog	 measurement	 allows	 you	 to	
track	 the	 deviation	 as	 we	 move	 from	 a	
good/pass	 state	 to	 a	 bad/failure	 state.	
The	 benefits	 of	 analog	 measurement	
temperature,	 speed,	 vibration,	 etc,	 are	
really	 pronounced	 when	 you	 pair	 that	
with	 analog	 motor	 controls	 in	 the	 form	
of	 servo	 or	 inverter	 controls,	 or	 analog	
feed	rates,	 just	as	a	couple	of	examples.	
when	 you	 vary	 a	 motor	 speed	 rate	 on	 a	

machining	centre	and	you	can	watch	the	
analog	results	of	this	change,	the	value	is	
dramatic	—	especially	if	you	compare	this	
with	 a	 simple	 on/off	 sensor	 that	 doesn’t	
change	 state	 until	 you	 have	 gone	 over	
the	 edge	 and	 created	 a	 bad	 part.

why	does	analog	measurement	define	
your	 ceiling?	 in	 a	 performance	 analysis,	
we	 can	 only	 obtain	 a	 limited	 amount	 of	
information	 from	digital	 sensors	 (simple	
on/off).	 it	 is	 also	 important	 to	 consider	
the	need	for	advanced	communications	to	
transmit	the	analog	information	compared	
with	 simple	 sensors.	 But	 the	 increase	
in	 data	 yields	 huge	 data	 and	 processing	
power.	 Comparing	 the	 data	 of	 a	 simple	
on/off	switch	is	pretty	easy	using	simple	
‘and’	gates.	Now	we	have	advanced	pro-
cessing	and	advanced	data	which	provides	
us	with	greater	 register	 information	and	
thus	 a	 baseline	 comparison.

One	of	the	greatest	benefits	of	analog	
measurement	 is	 that	 you	 have	 the	 abil-
ity	 to	 draw	 and	 show	 graphs	 based	 on	
this	 data.	 This	 data	 allows	 you	 to	 better	
visualise	 information.	 Position	 is	 one	 of	
those	 areas	 where	 it’s	 of	 value	 to	 actu-
ally	understand	the	relationship	between	
angle	and	position.	all	of	these	contribute	
to	 the	 vaLuE	 of	 your	 information	 and	
your	 system.

all	types	of	data	can	bring	value.	figure	
1	 is	a	tonnage	readout	delivering	data	of	
what	 we	 accept	 as	 a	 high	 and	 low	 level	
tonnage.	 as	 you	 move	 away	 from	 the	
centre	 you	 generate	 a	 different	 indica-
tion.	Tonnage	is	one	of	those	values	that	
machines	use	 to	 indicate	wear,	 same	as	
temperature	and	motor	current	and	other	
analog	 values.	 The	 different	 indicators	
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work	 just	 like	 in	 your	 body	 where	 you	
start	 to	 feel	 run	 down.	 Or	 perhaps	 you	
have	 an	 acute	 problem	 that	 hits	 all	 of	 a	
sudden.	 Here,	 you	 can	 have	 some	 read-
ings	that	change	gradually	showing	wear	
patterns	and	developing	 information	and	
data	that	can	then	relate	to	the	amount	of	
time	or	number	of	revolutions	or	strokes.	
This	 data	 can	 be	 used	 by	 ai	 to	 become	
predictive	in	nature.	These	wear	patterns	
rarely	are	linear.	most	times	these	values	
fall	 off	 dramatically.

Tonnage	 graphs	 can	 be	 very	 valuable	
because	 they	 not	 only	 show	 you	 how	
much	 tonnage	 but	 when!	 in	 figure	 2,	
the	 tonnage	 graph	 is	 referenced	 in	 time	
based	on	the	angle	of	a	crankshaft.	This	
shows	 us	 when	 something	 occurs	 and	
then	 you	 can	 overlay	 another	 graph	 and	
compare	 the	 change.	 The	 tonnage	 may	
be	 reflected	 as	 the	 same	 tonnage	 but	
not	 occurring	 at	 the	 same	 angle.	 This	
can	 have	 a	 huge	 impact	 on	 the	 quality	
of	the	part	that’s	being	produced	without	
even	 knowing	 it	 has	 changed.

Notice	 that	 two	 peaks	 occur	 on	 one	
graph;	 if	 you	 just	 show	a	single	number	
at	peak	you	will	never	get	the	full	picture	
of	what	has	happened.	 in	this	graph	you	
would	just	know	90	tons	if	i	just	showed	
this	 offline	 in	 a	 register	 of	 a	 computer.	
This	is	greatly	undervaluing	the	informa-
tion	that’s	been	delivered.	Sometimes	all	
you	 need	 is	 a	 number,	 sometimes	 all	
you	 need	 is	 to	 know	 something	 turned	
on	 and	 off,	 but	 many	 times	 the	 hidden	
gems	 of	 information	 are	 found	 within	 a	
graphical	 detail.

many	machining	 centres	 are	 now	pro-
viding	 analog	 information	 on	 the	 motors.	
This	 is	 because	 the	 details	 of	 how	 fast	
the	tool	is	cutting,	and	how	much	material	
is	being	 removed	at	one	time,	need	to	be	
compared	with	temperature	data	since	they	
work	hand	in	hand.	Think	about	a	drill	bit.	
if	 i	 want	 to	 drill	 a	 hole	 faster,	 i	 typically	
can	 lean	 against	 the	 drill	 motor	 and	 cut	
more	 material	 or	 i	 can	 run	 the	 drill	 at	 a	
faster	 speed.	 But	 these	 both	 have	 their	
own	 negative	 impacts.	 also,	 the	 sharp-
ness	 of	 the	 drill	 bit	 also	 has	 an	 impact	
on	 speed,	 heat,	 motor	 wear,	 etc.

all	of	these	pockets	of	information	pro-
vide	a	piece	to	the	puzzle.	any	one	piece	
will	 give	 you	 an	 idea	 of	 the	 big	 picture,	
but	only	when	you	have	all	the	pieces	can	
you	truly	take	 in	what	 it	 is	you’re	seeing.	
information	without	reference	can	limit	you	
as	well.	a	well-defined	history	is	required	
to	 really	 take	 advantage	 of	 data.	 analog	
provides	 the	 most	 complete	 picture.	 You	
can	 still	 pull	 out	 the	 digital	 footprint,	 but	
it	provides	all	those	other	colours	outside	
of	 black	 or	 white.

Big	data	 is	only	 the	 informational	part	
of	the	value.	The	interpolation	of	the	data	
into	other	systems	or	into	spreadsheets	is	

where	you	have	the	largest	gains	in	value.	
with	 digital	 data	 it	 is	 very	 easy	 to	 just	
plug	this	 in	and	say	x	=	 1	but	you	can	do	
this	with	analog	also	but	still	maintain	the	
integrity	 of	 the	 data	 so	 you	 can	 use	 this	
in	 graphs	 and	 overlays	 so	 the	 data	 can	
be	 used	 in	 many	 more	valuable	 systems.

it	 has	 been	 very	 popular	 to	 start	
measuring	 temperature	 with	 simple	 tem-
perature	 sensors	 that	 turn	 on	 and	 off	 at	
a	certain	value	(reset	point).	One	issue	is	
that	this	value	 is	rarely	the	same.	This	 is	
another	 area	 that	 adds	value	 when	 using	
a	temperature	probe	and	actually	reading	
analog	 values	 from	 the	 machinery.	 This	
can	 be	 bearing	 temperature,	 which	 can	
be	mechanically	on	a	machine	or	 integral	
as	 part	 of	 a	 motor	 or	 spindle	 where	 you	
need	to	monitor	the	temperature	and	track	
deviation	that	may	occur	and	by	extension	
predict	 failure.

The	 value	 of	 analog	 cannot	 be	 over-
emphasised.	 it	 will	 reinforce	 your	 rOi	
as	 a	 company.

*Joseph Zulick is a writer and manager 
at MRO Electric and Supply.

MRO Electric and Supply
https://www.mroelectric.com
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soMetiMes all you need is a nuMBer, soMetiMes all 

you need is to know soMething turned on and off, But 

Many tiMes the hidden geMs of inforMation are found 

within a graPhical detail.

Figure 1. Figure 2.



STM32G0
Entry-level MCUs
Efficient, robust and simple

• Arm® Cortex®-M0+ at 64 MHz, 59DMPIS
• Flexible for cost-sensitive applications 

 • 16 to 512 Kbytes of Flash memory 
 • Up to 144KB RAM 
 • 8- to 100-pin packages

• Accurate internal high-speed clock +/-1%
• Crystal-less USB 2.0 full-speed, Device and Host
• USB Type-C™ Power Delivery controller
• FDCAN controllers
• Fast digital functions: Timers, SPI, UART, I2C
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• IoT ready with embedded security: TRNG & AES
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SHOrTcircuits
STOPPiNg	POLYSuLfidE	SHuTTLiNg	iN	LiTHium–SuLfur	BaTTEriES

as	our	society	and	transportation	systems	become	increasingly	
electrified,	scientists	worldwide	are	seeking	more	efficient	and	
higher	capacity	storage	systems.	researchers	at	King	abdullah	
university	 of	 Science	 and	 Technology	 (KauST),	 led	 by	 Phd	
student	Eman	alhajji,	have	made	a	significant	contribution	by	
modifying	lithium–sulfur	(Li–S)	batteries	to	suppress	a	problem	
known	as	polysulfide	shuttling.

Li–S	batteries	 have	 several	 potential	 advantages	over	 the	
most	 commonly	 used	 types	 of	 batteries.	 They	 have	 a	 higher	
theoretical	energy	storage	capacity	and	sulfur	 is	a	non-toxic	
element	 readily	 available	 in	 nature.	 Sulfur	 is	 also	 a	 waste	
product	of	the	petrochemical	industry,	so	it	could	be	obtained	
relatively	cheaply	while	increasing	the	sustainability	of	another	
industry.

Polysulfide	 shuttling	 involves	 the	 movement	 of	 sulfur-
containing	intermediates	between	the	cathode	and	anode	during	

the	battery’s	chemical	processes.	This	seriously	degrades	the	
capacity	and	recharging	ability	of	the	Li–S	battery	technologies	
that	have	been	explored	to	date.

The	KauST	team’s	solution	is	based	on	a	layer	of	graphene.	
They	 make	 this	 by	 subjecting	 a	 polyimide	 polymer	 to	 laser	
energy	in	a	process	called	 laser	scribing,	creating	a	suitably	
structured	porous	material.	a	key	feature	is	that	the	material	
is	hierarchically	porous	in	three	dimensions,	meaning	it	has	an	
array	of	pores	of	different	sizes.	Nano-sized	carbon	particles	
are	 then	 added	 and	 taken	 up	 by	 the	 pores	 to	 form	 the	 final	
product.

alhajji	and	her	colleagues	found	that	placing	a	thin	layer	of	
this	material	between	the	cathode	and	anode	of	an	Li–S	battery	
significantly	suppresses	the	polysulfide	shuttling.	The	key	was	
to	 make	 the	 freestanding	 interlayer	 just	 a	 few	 micrometres	
thick,	which	alhajji	admitted	was	a	challenge.

“it	was	fun	to	roll	it	like	Play-doh,	but	then	i	had	to	handle	
it	in	a	very	gentle	manner,	especially	during	battery	assembly,”	
she	said.

until	now,	most	options	proposed	to	solve	the	polysulfide	
shuttling	problem	have	suffered	from	limitations	that	make	them	
unsuitable	for	large-scale	commercial	application.	in	contrast,	
the	 laser-scribed	graphene	developed	at	KauST	 is	produced	
by	 a	 method	 that	 the	 researchers	 describe	 as	 “scalable	 and	
straightforward”.

alhajji	won	a	2021	materials	research	Society	Best	Poster	
award	based	on	her	idea	for	suppressing	the	shuttling,	while	
the	results	of	the	study	have	been	published	in	the	journal	ACS 
Applied Materials & Interfaces.

ELECTrONEx	rESCHEduLEd	TO	
aPriL	2022	iN	SYdNEY

following	the	ongoing	situation	with	COvid-19	in	NSw	and	other	
states,	a	decision	has	been	made	to	reschedule	Electronex	–	
The	Electronics	design	&	assembly	Expo	at	rosehill	gardens	
to	5–6	april	2022.

Noel	gray,	managing	director	of	show	organiser	aEE,	said,	
“we	were	hopeful	that	we	would	be	able	to	stage	the	show	in	
November,	but	it	has	become	apparent	that	until	the	vaccination	
rates	reach	a	high	level	and	states	and	business	can	open	up	
again,	we	had	no	choice	but	to	move	the	event	to	2022.	whilst	
there	may	be	a	relaxing	of	restrictions	and	travel	by	November,	
for	 the	 safety	 and	 wellbeing	 of	 our	 exhibitors,	 visitors	 and	
staff	 we	 consider	 it	 was	 better	 to	 take	 a	 cautious	 approach	
and	move	the	expo	and	SmCBa	conference	to	next	year.	The	
majority	of	other	expos	in	NSw	have	also	had	to	reschedule	to	
2022	and	it	has	been	a	challenging	time	for	the	exhibition	and	
event	industry.”

Last	held	in	Sydney	in	2018,	the	expo	was	almost	sold	out	
and	exhibitors	have	been	very	supportive	of	the	move	to	april	
next	year.

Electronex	 is	 australia’s	 major	 dedicated	 hi-tech	 event	
that	 showcases	 new	 technologies,	 components,	 contract	
manufacturing	services,	manufacturing	equipment,	and	supplies	
and	solutions	for	the	electronics	and	manufacturing	industries.	
alternating	between	melbourne	and	Sydney,	over	1000	senior	
decision-makers	attend	 including	design	engineers,	electronic	
and	 general	 engineers,	 technical	 engineers	 and	 management	
that	 are	 involved	 in	 design,	 service	 or	 utilise	 electronics	 in	
manufacturing.

visitors	can	register	for	free	to	attend	the	expo	in	april	next	
year	at	www.electronex.com.au.
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Incorporating a layer of hierarchically porous graphene into 
lithium–sulfur batteries helps to overcome one of the major 
limitations of these types of batteries.
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vErTiCaL	OrgaNiC	TraNSiSTOr	
TECHNOLOgY	dEvELOPEd
Physicists	 of	 the	 Technische	 universität	 dresden	 have	 introduced	
complementary	vertical	organic	 transistor	 technology	which	 is	able	 to	
operate	at	low	voltage,	with	adjustable	inverter	properties,	and	a	fall	and	
rise	time	demonstrated	in	inverter	and	ring	oscillator	circuits	of	less	than	10	
nanoseconds,	respectively.	with	this	new	technology,	described	in	the	journal	
Nature Electronics,	the	researchers	are	just	a	stone’s	throw	away	from	the	
commercialisation	of	efficient,	flexible	and	printable	electronics	of	the	future.

Poor	performance	is	still	impeding	the	commercialisation	of	flexible	and	
printable	electronics.	Hence,	the	development	of	low-voltage,	high-gain	and	
high-frequency	complementary	circuits	is	seen	as	one	of	the	most	important	
targets	of	research.	High-frequency	logic	circuits,	such	as	inverter	circuits	
and	oscillators	with	low	power	consumption	and	fast	response	time,	are	the	
essential	building	blocks	for	large-area,	low	power-consumption,	flexible	and	
printable	electronics	of	the	future.

The	Organic	devices	and	Systems	(OdS)	research	group	at	Tu	dresden’s	
institute	of	applied	Physics	(iaP),	headed	by	dr	Hans	Kleemann,	is	working	on	
the	development	of	novel	organic	materials	and	devices	for	high	performance,	
flexible	and	possibly	even	biocompatible	electronics	and	optoelectronics.	
increasing	the	performance	of	organic	circuits	is	one	of	the	key	challenges	
in	their	research.	it	was	only	some	months	ago	when	Phd	student	Erjuan	
guo	announced	an	important	breakthrough	with	the	development	of	efficient,	
printable	and	adjustable	vertical	organic	transistors.

Now,	building	on	their	previous	findings,	the	physicists	demonstrate	for	
the	first	time	vertical	organic	transistors	(organic	permeable	base	transistors,	
OPBTs)	integrated	into	functional	circuits.	dr	Kleemann	and	his	team	have	
succeeded	in	proving	that	such	devices	possess	reliable	performance,	long-
term	stability	and	unprecedented	performance	measures.

“in	previous	publications,	we	found	that	the	second	control-electrode	in	
the	vertical	transistor	architecture	enables	a	wide	range	of	threshold	voltage	
controllability,	which	makes	such	devices	become	ideal	for	efficient,	 fast	
and	complex	logic	circuits,”	said	guo,	who	has	since	received	a	Phd	with	
distinction	from	Tu	dresden.

“ i n 	 t h e 	 re c e n t	
publication,	we	add	a	vital	
feature	to	the	technology	
by 	 d e m o n s t ra t i n g	
complementary	circuits	
such	 as	 integrated	
complementary	inverters	
and	 ring	 oscillators,”	
guo	 said.	 “using	 such	
complementary	circuits,	
the	power	efficiency	and	
speed	of	operation	can	
be	improved	by	more	than	one	order	of	magnitude	and	might	possibly	allow	
organic	electronics	to	enter	the	gHz	regime.”

The	complementary	inverters	and	ring	oscillators	developed	at	the	iaP	
represent	a	milestone	towards	flexible,	low-power	gHz	electronics	as	it	would	
be	needed,	for	example	in	wireless	communication	applications.

“furthermore,	our	findings	might	inspire	the	entire	research	community	to	
envision	alternative	vertical	organic	transistor	designs	as	they	seem	to	enable	
high-frequency	operation	and	low	cost	integrated	at	the	same	time,”	guo	said.

fiBrE-OPTiC	mONiTOriNg	
SYSTEm	fOr	5g	LigHT-POwErEd	
NETwOrKS
The	universidad	Carlos	iii	de	madrid	(uC3m),	together	with	
the	universidad	Politécnica	de	valencia	(uPv),	has	patented	
a	multicore	fibre-optic	monitoring	system	for	future	use	in	
5g	networks.

The	system,	developed	by	the	uC3m’s	Photonic	displays	
and	applications	group	 and	described	 in	 the	Journal of 
Lightwave Technology,	has	been	able	to	light-power	a	system	
for	controlling	turning	antennas	on	and	off	using	a	fibre-optic	
infrastructure,	 thus	optimising	energy	consumption	and	
preserving	data	transmission	capacity.

“what	we	are	going	to	achieve	is	a	parallel	system	that	
will	monitor	the	node’s	energy	needs	at	all	times,”	Professor	
Carmen	vázquez	said.	“in	other	words,	if	there	is	no	user	in	
the	cell,	which	is	the	physical	area	covered	by	a	particular	
antenna,	we	will	turn	it	off	so	that	it	is	not	consuming	energy.”

in	addition	to	this,	by	receiving	a	single	optical	signal,	the	
system	can	also	monitor	temperature	changes	 in	the	fibre	
core,	energy	distribution	using	optical	means	at	different	
network	points	and	the	state	of	the	communication	channel	
used	within	the	fibre.

“if	lots	of	energy	is	sent,	the	temperature	inside	the	fibre	
might	 increase	and,	 therefore,	 could	be	damaged,”	Prof	
vázquez	said.	“This	system	helps	us	know	how	much	energy	
we	are	sending	and	make	sure	that	the	infrastructure	we	are	
using	to	send	that	energy	is	in	good	condition	and	we	are	not	
damaging	it.”

The	system	can	also	be	integrated	into	the	communications	
channel	itself,	with	minimal	insertion	losses	and	monitoring	
on	a	different	control	channel	to	the	channel	being	used	to	
send	energy.	Currently,	there	is	no	commercial	system	that	
integrates	this	type	of	technique,	according	to	the	research	
team.

The	patent	has	been	created	in	collaboration	with	the	uPv	
iTEam’s	Photonics	research	Labs,	who	manufactured	the	
semi-reflective	mirrors	embedded	in	the	optical	fibres.	iTEam	
Professor	Salvador	Sales	explained,	 “fibre-manufactured	
devices	monitor	the	power	reaching	the	nodes	in	real	time,	
while	indicating	the	temperature,	without	affecting	the	power	
of	the	data	being	transmitted.	This	is	the	basis	for	the	technique	
developed	by	the	uC3m	group.”

SHOrTcircuits
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Switching	 without	 touching	 means	 not	 contaminating	
the	 surface	 with	 potentially	 harmful	 germs,	 viruses	
or	 bacteria.	 How	 do	 these	 switches	 work	 and	 what	
are	 they	 capable	 of?

The	recent	pandemic	has	given	a	boost	to	a	technology	that	
was	 previously	 known	 only	 to	 insiders	 in	 specialised	 applica-
tions:	 touchless	 switches.	 This	 may	 sound	 confusing	 at	 first	
since	 we	 are	 used	 to	 pushing	 buttons	 where	 we	 usually	 hear	
or	 feel	a	solid	click,	and	 immediately	know	our	 input	has	been	
accepted	 successfully.	 This	 is	 what	 we	 call	 tactile	 feedback	
in	 the	 case	 of	 pushbuttons.

Other	 switch	 technologies	 such	 as	 capacitive	 or	 piezoelec-
tric	 systems	 usually	 only	 provide	 optical	 feedback	 via	 a	 point	
or	 a	 ring	 illumination.	 Of	 course,	 it	 is	 also	 conceivable	 to	 add	
acoustic	 feedback	 to	 the	 switches.	 illumination	 and	 a	 signal	
tone;	 that	 is	 rock	 solid	 then.	 Touchless	 switches	 do	 the	 same	
—	 feedback	 via	 illumination	 change.

the problem
Hygiene,	hygiene	and	hygiene	again	—	that	has	been	the	credo	
during	 a	 time	 of	 pandemic.	 Pathogens	 can	 spread	 easily	 and	
quickly,	 especially	 in	places	with	 a	high	 frequency	of	visitors.	
Touching	 contact	 surfaces	 (eg,	 door	 handles)	 can	 transmit	
bacteria	 and	 viruses	 through	 smear	 infection.	 Not	 only	 in	 the	
healthcare	 sector,	 but	 also	 in	 public	 buildings,	 catering	 or	
food	 processing	 areas,	 the	 risk	 of	 spread	 is	 particularly	 high.

how does it work?
There	are	various	technologies	 that	can	be	used	 for	 touchless	
switching	 (see	Table	 1).	The	use	of	optical	 ir	sensors	and	mi-
crowave	 sensors	 is	 widespread,	 and	 these	 two	 concepts	 also	

represent	 the	 two	 price	 points.	 To	 describe	 them	 all	 in	 detail	
would	go	beyond	the	scope	of	this	article,	but	the	basic	principle	
of	 all	 these	 systems	 is	 similar	 to	 that	 of	 sonar.	 instead	 of	 an	
acoustic	 signal,	 an	 optical	 signal	 is	 emitted,	 hits	 an	 object,	 is	
reflected	and	then	detected.	However,	 let’s	take	a	closer	look	at	
one	 of	 these	 systems,	 which	 may	 be	 less	 well	 known.

time of flight
a	 technology	 that	 works	 very	 precisely	 and	 quickly	 is	 called	
Time	 of	 flight	 (Tof).	 Time	 of	 flight	 was	 introduced	 to	 the	
market	 in	 the	 1980s.	 it	 is	 based	 on	 the	 pulse	 time	 of	 flight	
measurement	 of	 light.

Light	is	emitted	by	a	transmitter	and	reflected	by	one	or	more	
objects.	 The	 reflected	 light	 beams	 are	 detected	 by	 a	 receiver	
and	 then	 the	 distance	 is	 determined.	 This	 technology	 enables	
highly	 precise	 settings.

reliable and safe
false	 triggering	 can	 become	 a	 real	 problem	 depending	 on	 the	
application.	 Not	 exactly	 when	 cleaning	 the	 surface,	 even	 then	
the	 switch	 should	 not	 trigger	 of	 course,	 but	 perhaps	 in	 a	 hos-
pital	 area;	 in	 use	 with	 automatic	 doors,	 where	 frail	 or	 severely	
injured	 people	 pass	 through.	 Tof	 is	 very	 reliable	 here.

another	 advantage	 of	 Tof	 is	 its	 insensitivity	 to	 colours.	 it	
does	 not	 matter	 whether	 the	 sensor	 is	 approached	 with	 white,	
red	or	black	gloves,	this	has	no	 influence	on	the	detection.	The	
signal	 is	 always	 converted	 with	 the	 same	 speed	 and	 precision,	
whereas	 other	 optical	 sensor	 technologies	 often	 have	 difficulty	
distinguishing	 between	 light	 and	 dark	 objects.	 They	 respond	 to	
this	with	 different	 reaction	 times,	which	 can	 lead	 to	 inaccurate	
triggering	 of	 the	 switch.

SwiTCHES

SwiTCHES:	
dO	NOT	
TOuCH!

Please,	do	not	touch!	Because	that	doesn’t	have	to	be	the	case	at	all.	a	new	generation	of	switches	
for	 touchless	 switching	 has	 been	 developed	 for	 exactly	 this	 purpose.
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the	 detection	 distance	 and	 you	 can	 open	 up	 countless	 new	
applications.

Potential disadvantages
However,	 depending	 on	 the	 technology	 used,	 these	 switches	
can	 also	 have	 problems	 —	 like	 false	 triggering.	 for	 example,	
an	 insect	 flies	 directly	 along	 the	 sensor	 and	 triggers	 an	 im-
pulse.	 another	 example	 is	 when	 used	 outdoors,	 raindrops	 or	
snowflakes	 can	get	 onto	 the	 sensor	 area,	which	 can	 also	 lead	
to	 unwanted	 triggering.

in	 addition	 to	 false	 triggering,	 visually	 impaired	 people	 can	
neither	recognise	the	distance	to	the	switch	nor	whether	it	has	
been	 triggered	 if	 no	 acoustic	 feedback	 has	 been	 integrated	 in	
addition	 to	 the	 optical	 feedback.

conclusion
Touchless	 switches	 form	 a	 new	 ‘species’,	 and	 the	 availability	
of	 different	 technologies	 means	 that	 we	 will	 have	 to	 consider	
their	 varying	 properties	 and	 select	 the	 one	 that	 is	 suitable	 to	
the	 application.

SCHURTER (S) PTE LTD 
www.schurter.com 

SwiTCHES

application areas
Touchless	 switches	 are	used	wherever	 increased	hygienic	 re-
quirements	 for	 triggering	 door	 openings	 are	 demanded.	 These	
include	hospitals	with	their	operating	room	doors,	 laboratories	
and	 patient	 rooms.

also	 in	 public	 restroom	 facilities	 —	 from	 the	 door	 opening	
to	 triggering	 the	 toilet	 flush	 and	 hand	 wash	 faucet	 —	 every-
thing	 can	 be	 actuated	 without	 contact.	 in	 residential	 and	 care	
facilities,	especially	for	people	with	limited	mobility,	they	make	
life	 a	 lot	 easier.

an	interesting	application	is	also	the	door	opening	for	service	
staff	in	the	catering	trade	between	the	kitchen	and	guest	zone,	
where	both	hands	are	often	full.	The	same	applies	 in	hospitals	
when	patients	are	moved	from	room	to	room	through	the	doors.

further advantages
Touchless	switches	offer	very	high	reliability	due	to	the	absence	
of	 any	 moving	 parts.	 due	 to	 their	 enclosed	 design	 resulting	
in	 high	 iP	 protection,	 they	 can	 be	 used	 outdoors	 without	 any	
problems.

a	 cool	 feature,	 which	 is	 rarely	 thought	 of	 at	 first,	 is	 the	
possible	 use	 as	 a	 light	 barrier.	 all	 you	 have	 to	 do	 is	 change	

The SCHURTER TTS is a 
high-precision, touchless 
Metal Line switch with  
optical ToF technology.

Table 1: Overview of different proximity technologies. Source: SCHURTER.
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any	building	project	requires	the	formulation	of	a	series	
of	 initial	 plans	 prior	 to	 starting	 construction	 to	 serve	
as	 a	 basis	 and	 guide	 for	 the	 whole	 process.	 a	 similar	
procedure	 is	 followed	 in	 software	 development,	 with	

the	 inclusion	 of	 a	 specific	 step	 known	 as	 modelling.
Engineers	use	modelling	to	describe	a	software	system	from	a	

specific	perspective,	such	as	the	data	it	will	use,	 its	components	
or	 the	way	 they	expect	 it	 to	 function.	going	back	 to	 the	building	
project	 example,	 the	 plans	 would	 be	 the	 ‘models’,	 which	 can	 be	
used	 for	 guidance	 during	 the	 development	 stage,	 as	 well	 as	 for	
carrying	 out	 simulations	 and	 tests.

“The	 model	 type	 most	 frequently	 used	 is	 the	 umL	 (unified	
modeling	 Language)	 class	 diagram	 notation,	 which	 is	 used	 to	
describe	the	structure	of	a	software	system,”	explained	Professor	
robert	 Clarisó,	 from	 the	 universitat	 Oberta	 de	 Catalunya	 (uOC).	
The	 advantage	 of	 working	 with	 these	 models	 is	 that	 they	 are	
more	abstract	than	source	code,	which	contains	a	 lot	of	specific	
details	 about	 the	 technology	 being	 used.

“models	 can	 be	 more	 concise,	 easier	 to	 produce	 and	 under-
stand,”	Prof	Clarisó	said.	as	such,	modelling	would	serve	more	as	
a	preliminary	step	rather	than	an	alternative	to	source	code.	The	
models	make	 it	easier	to	understand	the	system	being	developed	
and	can	also	be	used	to	generate	certain	implementation	elements,	
automating	the	most	repetitive	parts	of	the	programming	process.

the role of verification tools
Engineers	 use	 verification	 tools	 to	 prevent	 errors	 that	 could	 af-
fect	 the	 code	 itself	 and,	 therefore,	 the	 final	 implementation	 of	

Spanish	 researchers	 have	 created	 a	 new	 software	 model	 verification	 technique	 that	 permits	 the	 early	
detection	 of	 errors	 at	 any	 point	 during	 the	 modelling	 process	 —	 not	 just	 on	 completion,	 as	 is	 the	 case	
now.	 Their	 breakthrough	 has	 been	 published	 in	 The Journal of Object Technology.

the	 system.	 Prof	 Clarisó	 noted,	 “we	 need	 to	 ensure	 the	 models	
are	 correct	 in	 order	 to	 minimise	 possible	 errors	 in	 the	 software	
that	 could	 occur	 as	 a	 result.”

Prof	 Clarisó	 and	 colleagues	 have	 now	 come	 up	 with	 a	 new	
verification	technique	for	umL/OCL	models	that	solves	a	common	
problem:	every	 time	a	designer	makes	a	change	—	such	as	add-
ing,	 deleting	 or	 modifying	 information	 —	 to	 the	 model	 it	 means	
that	 the	 whole	 system	 has	 to	 be	 reanalysed,	 which	 is	 the	 why	
verification	 is	 usually	 only	 carried	 out	 once	 a	 definitive	 model	
has	 been	 produced	 at	 the	 end	 of	 the	 process.

“Our	 article	 outlines	 the	 application	 of	 incremental	 methods	
of	 verification;	 that	 is,	 we	 make	 it	 easier	 to	 verify	 a	 model	 any	
time	 changes	 are	 made,”	 Prof	 Clarisó	 said.	 rather	 than	 only	
being	 able	 to	 verify	 the	 model	 at	 the	 end	 of	 the	 process,	 as	 is	
currently	the	case,	this	permits	 it	to	be	verified	during	construc-
tion,	 without	 having	 to	 start	 from	 scratch,	 which	 facilitates	 the	
early	 detection	 of	 errors.

This	 method	 is	 also	 innovative	 in	 regard	 to	 its	 use	 of	 cer-
tificates,	 the	 examples	 that	 illustrate	 the	 correct	 operation	 of	
the	 model.	 as	 explained	 by	 Prof	 Clarisó,	 “when	 we	 modify	 a	
model,	having	a	new	certificate	would	remove	the	need	 for	 its	
verification.	 it’s	 far	 less	costly	 to	 adapt	 a	 certificate	 than	 it	 is	
to	 rerun	 the	 verification	 process.”

The	 study	 authors	 propose	 that,	 rather	 than	 verifying	 the	
new	 model,	 a	 certificate	 from	 the	 original	 model	 could	 be	
adapted	 to	 the	 new	 one.	 The	 biggest	 challenge	 they	 now	 face	
is	integrating	these	techniques	into	existing	software	modelling	
tools	 and	 environments.

dESigN

TECHNiquE	TO	faCiLiTaTE	

faST,	ErrOr-frEE	
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coMPact therMostats
STEGO’s KTO 111 and KTS 111 series ther-

mostats are set to replace the KTO 011 and 

KTS 011 series products. They are familiar 

to installers and mechanics working in the 

field of industrial automation, as they are 

most often used in air-conditioning systems 

for control cabinets. With customer feedback 

in mind, STEGO’s designers have introduced 

several improvements to the design of the 

mechanical thermostats.

One improvement is the relocation of the 

connection terminals from the bottom to 

the front of the device, meaning the user 

now has a direct access to the terminals. 

The terminals themselves have also been 

changed from traditional (screw) to self-

clamping (spring) ones, which puts constant 

pressure on the leads and prevents them 

from becoming loose. This has the effect 

of shortening the assembly time, which is 

important in serial production.

The most visible change is the larger 

setting knob. Due to its size, the user can 

easily read the selected value and should 

be able to set the thermostat’s tripping 

temperature more accurately.

The thermostats remain compact devices 

(60 x 33 x 41 mm), available in a wide range 

of setting temperatures (both in °C and 

°F). They are approved by most important 

certification agencies — UL, VDE and EAC 

— and have an IP rating of IP20, with an 

operating temperature from -45 to +80°C.

transfer Multisort elektronik 
www.tme.eu

coMPuting accelerator
iEi’s Mustang-200 is a scalable com-

puting accelerator for speeding up 

computations, calculations and applica-

tions. Equipped with two Intel Core i5/i7 

processors, 32 GB (4 x 8 GB) RAM and 

1 TB (2 x 512 GB) Intel NVMe SSDs, 

the PCIe card can be used with exist-

ing systems, enabling high-performance 

computing. Users can install multiple 

devices to further boost their computing 

capabilities and assign tasks to any of 

these units as needed.

The product can easily process high-

definition 360° surround videos and can help creative professionals streamline 

their workflows and accelerate their processes. It can pre-process data generated 

within an organisation or across devices on-premise, to filter out irrelevant informa-

tion and only keep valuable insights and then further utilise them by sending or 

uploading to cloud platforms.

With the Mustang-200 every additional CPU works independently, so the user 

can assign tasks to any nodes of their choice and have real-time control over how 

every node works. The product can also be immediately installed into an existing 

system. Additional calculations can be performed by additional accelerators as they 

work independently from each other. No matter what kind of software is used, it 

can be hosted inside the accelerator, allowing users to achieve applications such 

as artificial intelligence, academic research and simulations.

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

rugged server
Crystal Group’s custom 

RS1304L23 was created 

by combining features of 

the FORCE RS1104 and 

legacy RS13L24 products 

to sustain a customer’s 

long-term operating needs.

Critical elements used to update this existing system were a special motherboard that 

provided two PCIe slots in a 1U chassis with two processors. Engineers also adapted 

the server from 8.89 cm drive bays to the updated 6.35 cm version. In order to make 

the required adaptations, the engineers combined features from the front of the FORCE 

RS1104 and the rear of the outgoing RS13L24.

The resulting solution is a modified 1U RS1304L23 server that accepts two CPUs, 

three expansion cards and up to four drive carriers. Using a customised X11DDW-NT 

motherboard from Supermicro, the design kept the server less than 58.42 cm in depth. 

The unit combines advanced features of an enterprise-class server designed to meet a 

variety of MIL-STD tests to survive challenging military environments.

Metromatics Pty ltd
www.metromatics.com.au
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Motion control systeM
The FAULHABER 3274…BP4 brushless 

motor is the most powerful motor in the 

family in the BP4 family, and is now also 

available as a motion control system. The 

MCS 3274…BP4 combines a brushless 

high-performance motor with control 

electronics that have been tailor-made 

for it, in a very small space, creating a 

highly dynamic drive system for complex 

positioning tasks directly in the automa-

tion environment.

The product features a 4-pole brushless 

motor with maximum torque in a com-

pact installation space. Its rated values 

for continuous operation include torque/

power of 160 mNm/140 W and speed of 

6350 rpm. Full motion and torque control 

are enabled with FAULHAER V3.0 control 

electronics. It has analog Hall effect 

feedback with 4096 steps of resolution.

The system offers simple and con-

venient programming using the Motion 

Manager, and has a standardised plug 

and connection cable concept. Interfaces 

include RS232, CANopen and EtherCAT 

with configuration via USB. The product 

can be universally used in slave or 

standalone operation, and is optionally 

available with protection class IP54. It fea-

tures extensive protective and diagnostic 

functions, including local status LEDs.

erntec Pty ltd
www.erntec.net

rf Power gan transistor
The A3G26D055NT4 is a 55 W dual-path transistor 

that can be used in a wide range of applications from 

100–2800 MHz, including wireless infrastructure, RF 

energy, and wideband and tactical communications.

Features include high terminal impedances for 

optimal broadband performance and improved lin-

earised error vector magnitude with next-generation 

signal. It is able to withstand high-output VSWR and 

broadband operating conditions. The transistor is designed for low-complexity analog or 

digital linearisation systems.

In massive MIMO active antenna systems for 5G base stations, the A3G26D055NT4 provides 

8 W average power in the 2.6 GHz band. The device is housed in a compact DFN 7 x 6.5 

mm plastic package and produced in NXP’s 6″ GaN fab in Arizona.

richardson rfPd
www.richardsonrfpd.com

tuning knoBs
OKW Gehäusesysteme offers a range of tuning knobs as the central elements for menu-controlled 

interfaces. The soft-touch grip surface provides an easy hold, a pleasant touch sensation and 

ergonomic operation. The high-quality appearance can also be illuminated if required.

The modern CONTROL-KNOBS are designed for user-friendly utilisation and consist of hard and 

soft plastic components: knob body made of high-quality PC (UL 94 HB) with a soft touch TPE 

outer shell with a functional grooved appearance. Due to the soft-touch material, the tuning knobs 

offer high grip qualities with an anti-slip effect. Installation is effected using collets, which enable 

a secure fit on the spindle and are suitable for rotary potentiometers/pulse encoders with round 

shaft ends in accordance with DIN 41 591. For final assembly, a cover made of PA 6 (UL94) is 

mounted on the basic body.

The knobs are available in the 

standard colours nero and volcano 

in the following sizes: 36 mm, with 

hole 6 mm and 1/4″ (6.35 mm); and 

46 mm, with hole 6 mm and 1/4″ 

(6.35 mm). Both sizes are available 

with/without a pointer line on the 

side for fine scaling.

As a visual highlight, optional 

illumination gives attractive em-

phasis. The tuning knobs can be 

fitted with energy-saving SMD LED 

technology to provide individual 

lighting results. In this version, the 

basic body of the knob is not traffic 

white, but is made of translucent 

material. This gives the following illumination options: translucent optic ring on the top surface and 

translucent optic ring on the top surface with pointer line on the side. To illuminate the ring, the base 

available in the range of accessories is required, together with the LED lighting kit (RGB backlight).

Applications include measuring and control engineering, medical field and laboratory technol-

ogy, the smart factory, communication and much more. To adapt the knobs to special customer 

requirements, they can be modified by means of printing or laser marking on the top surface/cover.

rolec okw australia new Zealand P/l
www.okw.com.au
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making	computers	faster	requires	ever-smaller	transistors,	
with	these	electronic	components	now	only	a	handful	of	
nanometres	in	size.	However,	 in	even	smaller	devices,	
the	 channel	 that	 the	 electrons	 flow	 through	 has	 to	 be	

very	 close	 to	 the	 interface	 between	 the	 semiconductor	 and	 the	
metallic	 gate	 used	 to	 turn	 the	 transistor	 on	 and	 off.	 unavoidable	
surface	oxidation	and	other	surface	contaminants	cause	unwanted	
scattering	of	electrons	flowing	 through	the	channel,	 and	also	 lead	
to	 instabilities	 and	 noise	 that	 are	 particularly	 problematic	 for	
quantum	 devices.

“in	 the	 new	 work	 we	 create	 transistors	 in	 which	 an	 ultrathin	
metal	gate	is	grown	as	part	of	the	semiconductor	crystal,	preventing	
problems	associated	with	oxidation	of	the	semiconductor	surface,”	
said	 Yonatan	 ashlea	 alava,	 lead	 author	 on	 the	 new	 study.

“we	 have	 demonstrated	 that	 this	 new	 design	 dramatically	 re-
duces	unwanted	effects	from	surface	imperfections,	and	show	that	
nanoscale	quantum	point	contacts	exhibit	significantly	 lower	noise	
than	devices	fabricated	using	conventional	approaches,”	said	ashlea	
alava,	who	is	a	Phd	student	at	uNSw’s	arC	Centre	of	Excellence	
for	 future	 Low-Energy	 Electronics	 Technologies	 (fLEET).

the challenge
field-effect	 transistors	 (fETs)	 are	 one	 of	 the	 building	 blocks	 of	
consumer	 electronics,	 computers	 and	 telecommunication	 devices.	
High	electron-mobility	transistors	(HEmTs)	are	field-effect	transistors	
that	combine	two	semiconductors	with	different	bandgap	(‘hetero-
structures’)	 and	 are	 widely	 used	 for	 high-power,	 high-frequency	
applications	such	as	mobile	phones,	radar,	radio	and	satellite	com-
munications.	These	devices	are	optimised	to	have	high	conductivity	
(in	comparison	to	conventional	mOSfET	devices)	to	provide	lower	

device	 noise	 and	 enable	 higher	 frequency	 operations.	 improving	
electron	 conduction	 within	 these	 devices	 should	 directly	 improve	
device	 performance	 in	 critical	 applications.

The	 quest	 to	 make	 increasingly	 smaller	 electronic	 devices	
demands	the	conducting	channel	 in	HEmTs	to	be	 in	close	proxim-
ity	 to	 the	 surface	 of	 the	 device.	 The	 challenging	 part,	 which	 has	
troubled	many	researchers	over	the	years,	has	 its	 roots	 in	simple	
electron	 transport	 theory.

when	 electrons	 travel	 in	 solids,	 the	 electrostatic	 force	 due	
to	 unavoidable	 impurities/charge	 in	 the	 environment	 causes	 the	
electron	trajectory	 to	deviate	 from	the	original	path;	 the	so-called	
‘electron	scattering’	process.	The	more	scattering	events,	the	more	
difficult	 it	 is	for	electrons	to	travel	 in	the	solid,	and	thus	the	lower	
the	 conductivity.

The	 surface	 of	 semiconductors	 often	 has	 high	 levels	 of	 un-
wanted	 charge	 trapped	 by	 the	 unsatisfied	 chemical	 bonds	 —	 or	
‘dangling’	 bonds	 —	 of	 the	 surface	 atoms.	 This	 surface	 charge	
causes	scattering	of	electrons	in	the	channel	and	reduces	the	device	
conductivity.	 as	 a	 consequence,	 when	 the	 conducting	 channel	 is	
brought	 close	 to	 the	 surface,	 the	 performance/conductivity	 of	 the	
HEmT	 plunges	 rapidly.	 additionally,	 surface	 charge	 creates	 local	
potential	 fluctuations	which,	 apart	 from	 lowering	 the	conductivity,	
result	 in	charge-noise	 in	sensitive	devices	such	as	quantum	point	
contacts	 and	 quantum	 dots.

the solution
Collaborating	 with	 wafer	 growers	 at	 the	 university	 of	 Cambridge,	
the	team	at	uNSw	showed	that	the	problem	associated	with	surface	
charge	 can	 be	 eliminated	 by	 growing	 an	 epitaxial	 aluminium	 gate	
before	 removing	 the	 wafer	 from	 the	 growth	 chamber.

COmPONENTrY

HOmEgrOwN	
COmPONENTS	
fOr	uLTraSmaLL	
ELECTrONiCS
uNSw	 researchers	 have	 found	 that	 ‘growing’	 electronic	 components	 directly	 onto	 a	 semiconductor	 block	
avoids	 messy,	 noisy	 oxidation	 scattering	 that	 slows	 and	 impedes	 electronic	 operation	 —	 with	 the	 resulting	
high-mobility	 components	 serving	 as	 ideal	 candidates	 for	 ultrasmall	 electronic	 devices	 and	 quantum	 dots	 as	
well	 as	 for	qubit	applications.	Their	 research	has	been	published	 in	 the	 journal	Applied Physics Letters.
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“we	confirmed	the	performance	improvement	via	characterisa-
tion	 measurements	 in	 the	 lab	 at	 uNSw,”	 said	 study	 co-author	
dr	 daisy	 wang.

The	team	compared	shallow	HEmTs	fabricated	on	two	wafers	
with	 nearly	 identical	 structures	 and	 growth	 conditions	 —	 one	
with	 an	 epitaxial	 aluminium	gate,	 and	 a	 second	with	 an	 ex-situ	
metal	 gate	 deposited	 on	 an	 aluminium	 oxide	 dielectric.	 They	
characterised	 the	 devices	 using	 low-temperature	 transport	
measurements	 and	 showed	 the	 epitaxial	 gate	 design	 greatly	
reduced	 surface-charge	 scattering,	 with	 up	 to	 2.5x	 increase	 in	
conductivity.

They	 also	 showed	 that	 the	 epitaxial	 aluminium	 gate	 can	 be	
patterned	 to	 make	 nanostructures.	 a	 quantum-point	 contact	
fabricated	 using	 the	 proposed	 structure	 showed	 robust	 and	
reproducible	 1d	 conductance	 quantisation,	 with	 extremely	 low	
charge	 noise.

The	high	conductivity	in	ultrashallow	wafers,	and	the	compat-
ibility	of	the	structure	with	reproducible	nanodevice	fabrication,	
suggests	 that	 mBE-grown	 aluminium	 gated	 wafers	 are	 ideal	
candidates	for	making	ultrasmall	electronic	devices	and	quantum	
dots,	 as	 well	 as	 for	 qubit	 applications.

Electrical characterisation of the new heterostructure 
device demonstrated greatly reduced surface-charge 

scattering and a significant improvement in conductivity.

The heterostructure device being constructed 
and studied at UNSW.

http://www.tme.eu
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Today’s	nanoscale	technologies	are	sophisticated	enough	to	
be	 applied	 in	 an	 endless	 number	 of	 useful	 devices,	 from	
sensors	in	touch	screen	devices	and	household	appliances	
to	 wearable	 biosensors.	 These	 devices	 typically	 utilise	

electrodes	which	are	made	by	applying	thin	coatings	of	conductive	
materials	onto	glass	or	ceramic	substrates.	However,	 these	types	
of	 electrodes	 are	 fragile	 and	 lack	 flexibility,	 and	 they	 can	 involve	
costly	and	limited	materials	as	well	as	difficult	fabrication	methods.

an	 alternative	 material	 which	 is	 receiving	 much	 attention	 is	
silver	nanowires;	these	wires	have	very	small	diameters	(as	small	
as	 one-thousandth	 of	 a	 millimetre)	 and	 can	 be	 fabricated	 into	
various	 cross-sectional	 shapes	 and	 configurations.	 They	 are	 also	
unsurpassed	 in	 conductivity,	 have	 superior	 mechanical	 strength	
and	 flexibility	 and	 can	 easily	 be	 synthesised	 with	 readily	 avail-
able	 materials.	 These	 qualities	 and	 silver	 nanowires’	 versatility	
make	them	especially	attractive	not	only	 for	many	commonly	used	
electronic	 devices	 but	 also	 for	 innovations	 in	 flexible	 electronics,	
such	as	flexible	smartphones	and	tablets,	inexpensive	solar	panels,	
or	 solar	 cells	 that	 can	 be	 fabricated	 onto	 wallpaper	 or	 clothing.

Silver	nanowires	have	been	successfully	employed	as	electrodes	
in	 various	 electronic	 devices;	 however,	 their	 commercial	 usage	
has	 been	 hampered	 by	 their	 vulnerability	 to	 the	 corrosive	 effects	
of	 heat,	 light	 and	 moisture.	 Such	 corrosion	 can	 result	 in	 pits	 and	
holes	or	‘etching’	on	the	nanowire	surface,	which	negatively	affects	
their	electrical,	mechanical	and	optical	properties.	Etching	can	be	
highly	 detrimental	 to	 silver	 nanowire-based	 device	 performance	
and	 can	 even	 lead	 to	 their	 failure.

Previous	 attempts	 have	 been	 made	 to	 fabricate	 protective	
shells	around	silver	nanowires.	in	one	attempt,	a	thin	polymer	was	
deposited	 onto	 a	 substrate	 as	 a	 nanowire	 barrier.	 Protective	 thin	
metal	or	carbon	shells	have	also	been	grown	onto	the	nanowires’	
surfaces.	 This	 increased	 the	 longevity	 and	 performance	 of	 silver	
nanowires	 used	 as	 transparent	 electrodes;	 however,	 the	 shell	
surfaces	 lacked	 the	 uniform	 smoothness	 needed	 for	 more	 high-
precision	 devices.	 Now,	 researchers	 led	 by	 the	 Terasaki	 institute	
for	 Biomedical	 innovation	 (TiBi)	 have	 successfully	 developed	 a	
method	 for	 fabricating	 ultrathin	 shells	 around	 silver	 nanowires,	
resulting	 in	 good	 stability	 and	 effectiveness.

The	 team	 first	 chose	 gold	 for	 their	 protective	 shells	 due	 to	 its	
resistance	to	heat,	 light	and	moisture.	 its	structure	 is	also	similar	
to	silver’s,	which	facilitates	the	growth	of	ultrathin	layers	of	gold	on	
the	silver	nanowire	surfaces.	However,	there	 is	a	caveat:	charged	
gold	atoms	may	exist	 that	can	react	with	the	silver	 itself,	 forming	
holes	 or	 pores,	 which	 would	 be	 distinctly	 problematic.	 The	 team	
solved	 this	 problem	 by	 choosing	 a	 chemical	 to	 complex	 with	 the	
charged	 gold	 atoms;	 this	 effectively	 suppressed	 pore	 formation.

The	 team	 next	 developed	 a	 room-temperature,	 solutions-based	
fabrication	method	which	offered	easy	set-up	and	straightforward,	
scalable	steps.	in	addition,	their	method	allowed	the	adjustment	of	
reaction	 times	 and	 mixtures	 to	 control	 the	 thickness	 of	 the	 gold	
layers	 deposited.

They	 synthesised	 silver	 nanowires	 by	 combining	 solutions	 and	
allowing	the	nanowires	to	grow	and	crystallise.	The	gold	solution,	
which	 contained	 experimentally	 optimised	 chemicals	 to	 eliminate	

PrOTECTiON

PrOTECTivE	SHELLS	
dEvELOPEd	fOr	
SiLvEr	NaNOwirES
uS	and	Chinese	scientists	have	found	a	way	to	improve	the	longevity	of	silver	nanowires	to	enhance	
their	 capabilities	 in	 electronic	 devices,	 with	 their	 results	 published	 in	 the	 journal	 Nano Research.
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etching	 and	 to	 aid	 in	 the	 smooth	
deposition	 of	 gold	 layers,	 was	 then	
introduced.	 They	 also	 optimised	 ex-
perimental	 conditions	 to	 improve	 the	
chemical	 stability	 of	 the	 nanowires.

The	resultant	silver	nanowires	had	
well-defined,	 three	 nanometre-thick	
gold	 coatings,	 with	 smooth	 surfaces,	
free	of	etching.	They	also	exhibited	a	
stabilising	silver-gold	interface,	which	
is	imperative	in	preserving	the	nanow-
ires’	optical	and	electrical	properties.

“we	 considered	 every	 possible	
challenge	 in	 designing	 an	 effective	
method	to	increase	longevity	of	silver	
nanowire-based	 devices,”	 said	 dr	
Yangzhi	Zhu,	first	author	of	the	study.	“Our	data	clearly	shows	that	
we	 were	 able	 to	 create	 effective	 solutions	 to	 these	 challenges.”

The	 team	 then	 conducted	 experiments	 to	 evaluate	 the	 gold-
coated	 and	 untreated	 silver	 nanowires’	 durability.	 when	 nanow-
ires	 were	 exposed	 to	 air,	 the	 uncoated	 silver	 nanowires	 became	
heavily	 damaged	 and	 deteriorated	 after	 10	 days.	 The	 gold-coated	
nanowires	 remained	 unchanged	 even	 after	 six	 months.	 Similar	
results	 were	 obtained	 after	 both	 nanowires	 were	 exposed	 to	
the	 damaging	 effects	 of	 hydrogen	 peroxide	 and	 sodium-buffered	
saline	 submersions.

in	performance	tests	of	flexible	transparent	
electrodes,	 both	 nanowires	 were	 exposed	
to	 high	 heat	 and	 humidity;	 the	 non-coated	
nanowires	 failed	 after	 12	 days,	 but	 the	
gold-coated	 silver	 nanowires’	 performance	
was	 comparable	 to	 top-performing	 com-
mercial	nanowires.	in	performance	tests	on	
optical	 devices,	 the	 gold-coated	 nanowires	
demonstrated	high	performance	at	21	days.	
in	 contrast,	 the	 untreated	 silver	 nanowires	
exhibited	decreased	efficiency	within	a	week	
and	eventually	failed.	furthermore,	the	tests	
showed	that	no	additional	background	noise	
was	 introduced	 by	 the	 gold	 shells.

within	 the	 same	 time	 frame,	 the	 gold-
coated	nanowires	exhibited	superior	results	

when	tested	in	high-resolution	scanning	probe	microscopy,	delivering	
high-quality	images.	in	contrast,	the	image	quality	from	the	untreated	
nanowires	gradually	decreased	until	device	failure	occurred.	These	
are	 notable	 achievements,	 as	 this	 type	 of	 microscopy	 involves	
high	 levels	of	mechanical	 stress	and	nanowire	stability	 is	crucial.

“There	are	many	advantages	to	using	silver	nanowires	in	countless	
devices,	so	the	ability	to	 improve	their	performance	and	durability	
creates	 a	 big	 impact,”	 said	 dr	 ali	 Khademhosseini,	 director	 and	
CEO	of	TiBi.	“The	methods	we’ve	devised	to	achieve	that	exemplify	
the	 quality	 of	 our	 institute’s	 work.”

PrOTECTiON

(L) Schematic illustration of silver nanowire 
with smooth, ultrathin gold shell. (R) Schemat-

ic illustration of gold-coated silver nanowire 
with ‘etching’, or pore formation. 
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sBcs
Advantech’s MIO-5375 3.5″ and 

MIO-2375 Pico-ITX SBCs are both 

powered by the latest 11th Gen 

Intel Core processors. They support 

extended operating temperatures 

from -40 to 85°C and are suitable 

for mission-critical applications.

The MIO-5375 SBC can be used 

for the smart factory market and 

solutions for automatic guided vehicles (AGV) and automatic mobile robots (AMR). 

Its 12–24 V wide range power input and multiple expansions on WWAN and 

LPWAN allow for easy integration with factory power rails and mobility devices. 

PCI Express Gen 4 expansion allows high-speed PCIe SSDs to enhance overall 

system performance while USB Type-C provides 20 Gbps external transmission 

data rates. The MIO-2375 is designed with onboard LPDDR4x memory on a 

Pico-ITX sized board, making it small, rugged and lightweight (under 500 g).

Advantech Edge AI Suite helps users to experience what benefits AI could 

bring to their business. Advantech WISE-DeviceOn provides a public and/or 

private cloud or on-premise set-up to implement remote management. Edge AI 

Suite is designed to lower maintenance effort for users who need to monitor and 

manage many edge devices remotely, 24/7. They also get updates over the air 

to prevent security vulnerabilities. Both pieces of software have been validated 

on the MIO-5375 and MIO-2375 and will be bundled into the standard OS image 

to speed up migration to the world of AIoT.

Both SBCs are suitable for users who want to embed AI-native design into their 

products, especially in the factory automation, telemedicine, smart transportation 

and smart city fields.

advantech australia Pty ltd
www.advantech.net.au

Joystick handle
APEM’s multifunction RT handle is designed for the APEM XD series joystick 

and for vehicle applications requiring right-hand operation.

The handle features both front- and 

rear-facing configuration plates that 

allow the user to easily reach for all 

forward-facing functions with just 

their thumb. This ergonomic control 

grip offers a wide selection of push-

buttons and Hall effect thumbwheel 

combinations to be incorporated into 

the one handle.

The handle provides up to four 

axes of proportional control and 

10 momentary switching functions. 

It provides IP67 above panel seal-

ing and is suitable for off-highway 

vehicles and industrial machinery.

control devices australia
www.controldevices.com.au

integrated Power Packages
Easing the transition to high-efficiency wide-bandgap 

technology, STMicroelectronics has released the 

MasterGaN3 and MasterGaN5 integrated power 

packages for applications up to 45 and 150 W, 

respectively.

Joining the MasterGaN1, MasterGaN2 and Mas-

terGaN4, which target applications from 65 to 400 

W, the additions give extra flexibility to choose the 

optimum gallium nitride (GaN) device and driver 

solution when designing switched-mode power sup-

plies, chargers, adapters, high-voltage power-factor 

correction (PFC) and DC/DC converters.

ST’s MasterGaN concept is designed to simplify 

migrating from ordinary silicon MOSFETs to GaN 

wide-bandgap power technology. The devices in-

tegrate two 650 V power transistors with optimised 

high-voltage gate drivers and associated safety 

and protection circuitry, eliminating gate-driver and 

circuit-layout design challenges. Combined with the 

higher switching frequencies possible with GaN 

transistors, the integrated devices enable robust 

power supplies that are said to be up to 80% 

smaller than silicon-based designs.

The GaN power transistors of MasterGaN3 devices 

have asymmetrical on-resistance (Rds(on)) of 225 

and 450 mΩ, making them suited to soft-switching 

and active-rectification converters. In MasterGaN5 

both transistors have 450 mΩ Rds(on) for use 

in topologies such as LLC-resonant and active 

clamp flyback.

Both devices have inputs compatible with logic 

signals from 3.3 to 15 V, which simplifies connec-

tion of a host DSP, FPGA or microcontroller and 

external devices such as Hall sensors. They also 

integrate protection including low-side and high-side 

undervoltage lockout (UVLO), gate-driver interlocks, 

overtemperature protection and a shutdown pin.

The devices are housed in a 9 x 9 mm GQFN 

package optimised for high-voltage applications 

with 2 mm creepage distance between high-voltage 

and low-voltage pads.

stMicroelectronics Pty ltd
www.st.com
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across many different suppliers. ADI EagleEye can merge into your 
software platform for an uninterrupted experience.
Scalable with Low Bandwidth
Low power and bandwidth requirements allow multiple devices to 
effi ciently operate on the same network, so your customers can 
monitor their space from any location. Additionally, the over the 
air updates enable a complete sensor-to-cloud platform.
Informed Insights and Added Value
Room occupancy insights enable informed adjustment of energy-
consuming lighting and HVAC systems, saving the environment 
while helping your customers and adding additional capabilities 
to your existing systems and solutions.

ADI EagleEye Applications
Meeting Room People Counting Technology
The typical utilization rate of offi ce space is just 39%. Helping your 
customers understand how their meeting rooms are being utilized 
(or lack thereof) is key to optimizing space and energy effi ciency.

ADI EagleEye enables utilization scores for different rooms. 
If one area is always empty and others are overloaded, your 
customers can use the empty area to add meeting rooms. They 
can also estimate air fl ow and check lighting conditions for optimal 
comfort and health.
Secure and Private
Every square foot of your customer’s workspace is valuable, and 
with ADI EagleEye you can help them ensure it is being used 
properly. With desk occupancy sensing, the system can calculate 
average utilization rates, person to desk ratios, and much more.

All of these features also help companies who use hot desks 
optimize their setup.

ADI EagleEye: A Complete People Counting System
ADI EagleEye enables a complete, end-to-end hardware and software 
solution to help solve your customers’ occupancy challenges. With 
our proprietary algorithm and advanced Blackfi n® processor, you 
can easily improve your existing solutions by allowing customers 
to elevate the effi ciency of their spaces, while maintaining security 
and privacy. From meeting rooms to cafeterias, and lobbies to open 
desk people counting, ADI EagleEye is there to solve workspace 
needs and maximize worker wellbeing and productivity.

The system data collection unlocks informed insights and 
analytics with an accurate, secure people counting capability. 
This data can provide the insight needed to improve asset 

and people management, social distancing, security, employee 
engagement, space utilization, labor productivity, and energy 
effi ciency.

ADI EagleEye for a Better World
Better for you and better for your customers
The easy integration of our secure people counting technology 
allows compatibility with many other sensors. Our software will 
easily integrate into your existing products and has the capability 
to be easily updated in the fi eld with over the air communication 
for continuous innovation.
Be a great corporate citizen, cut CO2 emissions
The powering of buildings is responsible for about 28% of global 
energy-related CO2 emissions. With changes in consumer demand, 
increasing greenhouse gases and atmospheric temperature, and 
an exploding number of connected devices, global demands on 
energy see no end in sight. ADI’s advanced people counting 
system can decrease electricity use and increase building effi ciency.
Increase employee wellbeing and safety through better air quality
In addition to reduced energy usage, the ADI EagleEye people 
counting system enables increased employee wellbeing through 
added comfort. People spend 90% of their time indoors, so those 
spaces must be optimized for maximum comfort and health. When 
space is designed more intelligently and used more effi ciently, it 
improves worker wellness and happiness, leading to improved 
productivity.
Making buildings more effi cient with energy based on demand
Lighting and HVAC consume 64% of energy in buildings. Having 
insight about usage and the number of people in defi ned spaces 
enables building managers to make better-informed decisions, such 
as decreasing lighting or HVAC needs based on decreased demand.

ADI EagleEye Features & Benefi ts
Real-Time, Accurate Data
Add our people counting system’s robust reporting capabilities to 
your solutions. We offer the fastest processing speed and highest 
accuracy so you can always trust the data.
Secure and Private
At no point does ADI EagleEye reveal personally identifiable 
information. Images are always analyzed only at the sensor edge, 
ensuring 100% privacy and security.
Easy Integration
Our fl exible solution can integrate seamlessly into your systems 

SPONSORED CONTENT

PEOPLE COUNTING 
TECHNOLOGY
INTEGRATING ADI EAGLEEYE ADDS 
INTELLIGENCE TO YOUR SOLUTIONS

Excelpoint Systems (Pte) Ltd
Contact us: sales.enquiry@excelpoint.com.sg 
www.excelpoint.com

ADI EagleEye™ enables a complete end-to-end, edge-based hardware and software 
technology solution for occupancy monitoring in buildings. The people counting 
system allows easy integration so you can solve higher complexity customer 
problems within your existing models.

©
 Stock.Adobe.com
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http://www.excelpoint.com
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www.elfelectronics.com.au

Team	up	with	us	for	the	long	haul.
•	we	create	a	quality	plan	for	every	product	

we	make	for	you.
•	Contact	us	for	a	free	quote.

How to fi nd a reliable contractor!

1300 367 353

• Operating since 1980.

•  Contract manufacturer, 
UL compliant, with 
engineering capability.

•  Your products may 
change but your 
contract manufacturer 
doesn’t have to.

Who the #?!&*% is…

din rail Mount ac/dc Power suPPlies
Helios Power Solutions has announced three series of DIN rail 

mount AC/DC power supplies offering compact, low-profile DIN 

rail solutions for industrial electronics and control and building 

management applications.

The three series (DRC30, DRC60 and DRC100) provide power 

levels of 30, 60 and 100 W in an easy-to-integrate, lightweight 

package. The low-profile case allows the DRC series power 

supplies to be positioned alongside circuit breakers within con-

sumer unit boxes.

All models have a universal input range of 85–240 VAC with 

derating below 100 VAC or 120 to 370 VDC with derating below 

140 VDC.

The 30 W DRC30 and 60 W DRC60 have a choice of five 

DC outputs: 5, 12, 15, 24 and 48 V. The 100 W DRC100 has a 

choice of four DC outputs: 12, 15, 24 and 48 V.

The convection-cooled units offer Class II operation, elimi-

nating the need for a safety earth connection and reducing 

installation time.

helios Power solutions
www.heliosps.com.au

signal sPlitter
Acromag’s SP233 model is a high-performance signal splitter that con-

verts one millivolt or thermocouple sensor input into two proportional 

isolated 4–20 mA control signals. Power is received from one or both 

output loop currents.

Set-up is fast and easy, with a USB connection to the user’s PC and 

Acromag Windows software. Acromag’s Agility mobile app enables con-

figuration on an Android smartphone or tablet. The software simplifies I/O 

range scaling, calibration and advanced signal processing capabilities.

High-voltage isolation separates the input and between the output 

circuits. The isolation should protect from surges, reduce noise and 

eliminate ground loop errors.

Other features include: USB-programmable flexibility and precision; 

current, voltage and temperature splitters; the ability to scale inputs differently for each output; selectable filtering levels; 

configurable output clamp levels (NAMUR); removable terminal blocks; rail power bus and redundancy.

The rugged instrument withstands harsh industrial environments to operate across a wide temperature range with low 

drift. It features high immunity to RFI, EMI, ESD and EFT, plus low radiated emissions.

Metromatics Pty ltd
www.metromatics.com.au

http://www.elfelectronics.com.au
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isolated Buck converters
Optimised for isolated buck regulator designs, the STMicroelectronics A6986I and L6986I 

DC/DC converter ICs have a wide input-voltage range and low quiescent current for robust 

and energy-efficient operation in automotive and industrial applications up to 5 W.

The isolated buck topology should lower the bill of materials in systems that require a 

regulated non-isolated primary voltage and one or more isolated secondary voltages. The 

secondary voltage is governed by the transformer turns ratio and no optocoupler is needed 

for regulation. Common uses include powering gate drivers for SiC MOSFETs and IGBTs that require asymmetrical isolated power rails and 

powering isolated interfaces such as RS-232, I²C and SPI.

Typical applications for the AEC-Q100 Grade-1 qualified A6986I converters include automotive onboard chargers (OBC) and hybrid/electric-

vehicle (H/EV) traction drives. The 100% duty-cycle capability and wide input-voltage range, from 4 to 38 V, meet the cold-crank and load-dump 

specifications for automotive systems. The industrial-grade L6986I is suitable for motor drives, solar power-conditioning systems, uninterruptible 

power supplies (UPS) and welders.

The converters operate in forced-PWM mode with peak-current-mode control to regulate the primary output voltage. An extended negative 

current limit on the primary side gives extra flexibility for a suitable secondary current using a typical transformer coil ratio. The devices feature 

programmable soft-start to enable pulse-by-pulse current sensing for constant-current protection in the primary side. A preset current-sense blank-

ing time of 300 ns filters oscillations generated by the transformer leakage inductance and enables stability during high-side switching transitions. 

Overvoltage and thermal shutdown protection are built in and there are external pins for synchronisation and setting the switching frequency.

stMicroelectronics Pty ltd
www.st.com

https://www.erntec.net/
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dc/dc Power converters
The HAE150U and HAE200U DC/DC power converters 

have an ultrawide input voltage range from 16 to 160 V 

and cover all the input power systems of railway applica-

tions, which are 24, 28, 36, 48, 72, 96 and 110 VDC.

An enhanced hold-up function (less capacitors) for 

supply interruption makes the DC/DC power converters 

suitable for the harsh environment of railway applica-

tions. They have a conversion efficiency of up to 93%.

The HAE150U and HAE200U feature full protections, 

such as overcurrent protection, short circuit protec-

tion, output overvoltage protection, input undervoltage 

lockout, overtemperature protection, etc. They meet 

IEC 62368-1, EN 50155 and EN 45545-2 for ITE and 

railway applications.

Other features include: up to 200 W output power; 

16–160 VDC input range; 5, 12, 15, 24, 28, 48 and 53 

VDC output voltage; high efficiency up to 93%; up to 

3000 VAC I/O isolation voltage; enhanced hold-up function 

for supply interruption and changeover; programmable 

input undervoltage lockout; pulse output for active 

inrush limit circuit; EN 50155 and EN 61373 approval 

for railway applications; qualification for fire behaviour 

according to EN 45545-2; standard 1/2 brick package.

helios Power solutions
www.heliosps.com.au

colour-coded triMs for diecast enclosures
Colour-coded trims are now available as options on ROLEC’s aluCASE 

premium diecast aluminium enclosures for industrial electronics. The tough, 

elegant and versatile housings can be installed anywhere — on walls, ma-

chines, bulkheads and desktops.

The trims, which cover the lid and mounting screws, are now optionally 

available in red (RAL 3020), blue (RAL 5017) or anthracite (RAL 7016), in 

addition to the standard window grey (RAL 7040). Separate screw channels 

enable aluCASE to be mounted ‘lid closed’ to protect the seal and electronics.

The lid is recessed to accommodate a membrane keypad, product label 

or front plate. Hinges and/or integrated lid supports are available on most 

sizes to keep the lid attached to the base when the enclosure is open. Two 

sizes (160 x 90 x 60 mm and 140 x 110 x 60 mm) are available with a 

transparent lid. Inside, there are screw bosses for installing PCBs, mount-

ing plates and rails.

The robust enclosures are available in 29 sizes from 75 x 50 x 33 mm 

to 430 x 300 x 120 mm. The standard colour is window grey (RAL 7040). 

The housings are rated to IP66 and IP67 protection classes; IP69K is also 

available on request.

Options and accessories 

for aluCASE include a console 

adapter (100 or 200 mm) 

for desktop use; exterior 

hinges (with no visible outer 

fixing screws); anodised alu-

minium trims instead of the 

standard polyoxymethylene 

(POM) trims; key lock ac-

cess (for added security); 

and a corrosion-proof coating 

(azure blue RAL 5009).

The enclosures can be supplied installation-ready. Customisation services 

include CNC machining, custom colours (painting or powder coating), printing, 

engraving/laser engraving, EMC shielding, membrane keypads and assembly.

rolec okw australia new Zealand P/l
www.rolec-enclosures.com.au
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NZ 0800 800 293
www.hiq.co.nz

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

http://www.hiq.co.nz
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The	results	of	 the	experiment	were	accepted	as	a	post-
deadline	 presentation	 at	 the	 international	 Conference	
on	Optical	fiber	Communications	(OfC	2021)	—	one	of	
the	 largest	 international	 conferences	 related	 to	optical	

fibre	 communication.
Over	 the	 past	 decade,	 research	 has	 been	 carried	 out	 world-

wide	to	 increase	the	data	rates	 in	optical	 transmission	systems	
using	space-division	multiplexing	(Sdm)	as	a	means	to	meet	the	
exponentially	 increasing	 demand	 for	 optical	 data	 transmission.	
more	recently,	 interest	 in	 fibres	with	the	same	125	µm	cladding	
diameter	 as	 standard	 singlemode	 fibres	has	grown	due	 to	 their	
compatibility	with	conventional	cabling	infrastructure	and	concerns	
over	the	mechanical	reliability	of	larger	fibres.	Particularly	with	
multi-core	 fibres	 (mCfs),	 reducing	 the	 cladding	 diameter	 limits	
the	 number	 of	 spatial	 channels,	 leading	 to	 increasing	 interest	
in	 combining	 such	 fibres	 with	 wider	 transmission	 bandwidths	
in	 order	 to	 meet	 the	 expected	 growth	 in	 transmission	 capacity	
expected	 in	 Sdm	 fibres.

until	 now,	 NiCT	 has	 built	 various	 transmission	 systems	 that	
make	 use	 of	 wavelength	 division	 multiplexing	 (wdm)	 across	
the	 C	 and	 L	 bands	 together	 with	 state-of-the-art	 modulation	
technology	 to	explore	high	data-rate	 transmission	 in	 a	 range	of	
new	 optical	 fibres.	 recently,	 NiCT	 and	 research	 groups	 around	
the	world	have	begun	to	explore	S-band	transmission,	leading	to	
several	new	records	 for	 transmission	capacity	 in	optical	 fibres,	
but	 transmission	 distance	 has	 been	 limited	 to	 only	 a	 few	 tens	
of	 kilometres.

Now	 NiCT	 has	 built	 a	 long-distance	 transmission	 system	
around	a	4-core	optical	 fibre	with	a	standard	cladding	diameter	
to	 exploit	 wider	 transmission	 bandwidth	 of	 >120	 nm	 across	 S,	
C	and	L	bands.	The	system	exploits	wdm	and	a	combination	of	

LONg-diSTaNCE	TraNSmiSSiON	aCHiEvEd	

iN	a	4-COrE		
OPTiCaL	fiBrE

optical	amplification	technology	to	enable	long-haul	transmission	
of	552	wdm	channels	from	1487.8	to	1608.33	nm.	Long-distance	
transmission,	not	previously	demonstrated	with	S-band	signals,	
was	 enabled	 by	 constructing	 a	 recirculating	 transmission	 loop	
experimental	set-up	that	combined	two	kinds	of	rare-earth	doped	
fibre	 amplifiers	with	raman	amplification	 distributed	 along	 the	
transmission	 fibre	 itself.

The	 system	 was	 used	 to	 measure	 achievable	 transmission	
throughput	with	each	channel	modulated	with	Pdm-16qam	modu-
lation	at	distances	up	to	3001	km,	where	a	data	rate	of	319	Tbps	
was	achieved.	This	result	may	be	compared	to	achievements	in	
other	 Sdm	 fibres	 and	 transmission	 regimes	 by	 calculating	 the	
product	of	 transmission	capacity	and	distance,	often	used	as	a	
comparison	 metric.	 The	 data-rate	 x	 distance	 product	 becomes	
957	 Pbps	 x	 km,	 which	 is	 over	 2.7	 times	 larger	 than	 previous	
demonstrations	 in	 Sdm	 fibres	 with	 standard	 outer	 diameter.

The	 4-core	 mCf	 with	 standard	 cladding	 diameter	 is	 at-
tractive	 for	 early	 adoption	 of	 Sdm	 fibres	 in	 high-throughput,	
long-distance	 links,	 since	 it	 is	 compatible	 with	 conventional	
cable	infrastructure	and	expected	to	have	mechanical	reliability	
comparable	 to	 singlemode	 fibres.	 Beyond	 5g,	 an	 explosive	 in-
crease	 from	 new	 data	 services	 is	 expected	 and	 it	 is	 therefore	
crucial	 to	 demonstrate	 how	 new	 fibres	 can	 meet	 this	 demand.	
Hence,	 it	 is	 hoped	 that	 this	 result	 will	 help	 the	 realisation	 of	
new	 communication	 systems	 that	 can	 support	 new	 bandwidth-
hungry	 services.

NiCT	 will	 continue	 to	 develop	 wide-band,	 long-distance	
transmission	 systems	 and	 explore	 how	 to	 further	 increase	
transmission	 capacity	 of	 low-core-count	 multi-core	 fibres	 and	
other	novel	Sdm	fibres.	furthermore,	the	researchers	will	work	
to	 extend	 the	 transmission	 range	 to	 trans-oceanic	 distances.
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researchers	 from	 Japan’s	 National	 institute	 of	 information	 and	 Communications	 Technology	 (NiCT)	
Network	 System	 research	 institute	 say	 they	 have	 achieved	 the	 first	 S-,	 C-	 and	 L-band	 transmission	
over	 long-haul	 distances	 in	 a	 4-core	 optical	 fibre	 with	 standard	 outer	 diameter	 (0.125	 mm).
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Mini-itX industrial MotherBoard
iEi’s tKINO-AL is a thin Mini-ITX motherboard featuring a 14 nm Intel Atom, Pentium or Celeron onboard SoC (formerly Apollo Lake). 

It is a compact Mini-ITX embedded computing platform equipped with a high-performance, dual-mode DisplayPort (DP++) interface 

for HDMI/DP monitors. Key features include dual Intel PCIe GbE, USB 3.0, SATA 6 Gbps, HD audio, speaker out with 2 W amplifier 

and fanless design.

The product supports triple independent display via one eDP (up to 4096 x 2160 @ 60 Hz) 

and two DP++ (up to 4096 x 2160 @ 60 Hz). Additionally, it provides diverse I/O interfaces, 

including COM ports, USB 3.0 ports, SATA 6 Gbps and audio ports. It also supports M.2 SSD 

with a B-key edge connector, which can provide fast and scalable solutions and power-efficient 

benefits. The device is suitable for intelligent systems innovations in a variety of market seg-

ments, such as retail, gaming and industrial automation.

The product includes One Key Recovery software, which eliminates the frustration of system 

recovery after an unexpected system failure. The software allows the user to create a full system 

backup or restore to a previously made backup image with a single click.

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

ergonomic inspection tool  
features a ‘real-life’ view

advanced	Technology	&	manufacturing	had	been	using	the	mantis	tool	to	inspect	PCBs	for	more	than	15	years,	

so	upgrading	to	the	mantis	Elite	was	an	easy	decision	to	make.

advanced	Technology	&	manufacturing	 is	one	of	australia’s	premier	electronic	manufacturing	service	

providers.	The	company	has	assisted	with	the	purchasing,	assembly	and	testing	of	printed	circuit	boards	(PCB)	and	other	

electronic	products	since	1995,	with	services	ranging	from	quick-turn	prototypes	to	low-	to	high-volume	production.

advanced	Technology	&	manufacturing	had	been	utilising	vision	Engineering’s	mantis	inspection	microscope	for	

over	15	years	and	recently	upgraded	to	a	mantis	Elite	with	4x	and	10x	magnification	lenses.	The	mantis	Elite	is	used	to	

inspect	very	small	components	and	solder	joints	on	printed	circuit	boards.	as	the	mantis	Elite	is	an	important	part	of	the	

production	process,	checking	for	alignment	of	the	very	small	0201	components	

and	the	solder	 joints	themselves,	 it	 is	 imperative	that	 it	 is	as	ergonomic	as	

possible	for	potential	long-term	use.

The	mantis	Elite	with	interchangeable	turret	allows	users	to	easily	rotate	

between	two	objective	lenses.	it	also	benefits	from	an	‘eyepieceless’	viewer,	

specifically	designed	to	optimise	the	ergonomics	of	the	operator.	This	allows	the	

user	to	keep	their	head	and	back	straight	rather	than	crouched	over	eyepieces.	

Engineers	can	also	use	the	mantis	while	still	wearing	their	safety	goggles	or	

glasses.

with	 recent	 technological	 advantages	 in	 digital	 inspection	 solutions,	

advanced	Technology	&	manufacturing	still	prefers	to	use	a	pure	optical	solution	

to	inspect	PCBs.	This	offers	a	‘real-life’	view	and,	for	some	applications	requiring	a	high	level	of	intricacy,	pure	optics	is	

a	preferred	solution.	as	the	mantis	is	designed	to	provide	a	wide	field	of	view	and	enhanced	hand-to-eye	coordination,	

these	features	can	make	it	easier	to	inspect	and	rework.

Jason	dean,	Production	manager	at	advanced	Technology	&	manufacturing,	explained	why	the	company	decided	to	

invest	in	a	mantis	Elite:	“The	mantis	delivers	great	vision	and	high-powered	inspection	and	is	easy	on	eye	strain	with	

long-term	use.	The	real-life	view	is	what	makes	the	mantis	stand	out	over	digital	inspection	units.	we	also	like	the	dual	

lens	capability	on	the	mantis	Elite	and	the	difference	zoom	lenses	available.

“we	would	highly	recommend	working	with	Hawker	richardson	to	find	your	inspection	solution.”

Hawker Richardson
www.hawkerrichardson.com.au
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therMoelectric coolers
The Laird Thermal Systems OptoTEC OTX/HTX Series miniature 

thermoelectric coolers offer high-heat-pumping capacity and tem-

perature stability for space-constrained optoelectronic applications.

Featuring precise temperature controls with up to 10 W of cool-

ing power, the series maintains a temperature differential of up to 

82°C at Qc = 0, with a hot side temperature at 50°C. The OTX 

thermoelectric cooler is designed for operating temperatures up to 120°C, while the HTX thermoelectric cooler uses 

a higher-temperature construction to operate in temperatures up to 150°C.

Featuring next-generation thermoelectric materials, the series is said to offer a 10% boost in cooling capacity, greater 

temperature differential and higher efficiency than standard thermoelectric coolers. It also surpasses Telcordia GR-

468 CORE qualifications to withstand harsh mechanical and environmental test standards and manufacturing process 

controls, for high repeatability and long-life operation.

The tiny devices, available in footprints as small as 3.3 x 4.9 mm, are specifically designed to control the tempera-

ture of heat-sensitive optoelectronic components used in optical transceivers, lidar, CMOS and infrared (IR) range 

sensor applications.

Mouser electronics
au.mouser.com

To build a better box we ask better
questions! That way we can better
understand and implement your ideas.

Do you need to mount your system in a
19" or 23" rack?

Often considered “old school”, subrack and
19” mounted enclosures remain one of the
most effective and reliable ways to mount
your systems in a rack.

Whether you need a standard Subrack or
customised solution talk to Erntec today.

We can design an enclosure to make your
application a great success!

Call +61 3 9756 4000 or email us at
sales@erntec.com.au

BUILD A BETTER
19" ENCLOSURE

• Standard 19" Solutions
• Custom Subracks
• Paint & label Options
• Custom Front Panels
• Accessories
• Assembly Options
• Kit Options

https://www.erntec.net/
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Professor	Ziqi	Sun,	along	with	a	team	including	dr	Jun	
mei,	 Professor	 xiaomin	 Peng,	 dr	 qian	 Zhang,	 xiaoqi	
Zhang	and	associate	Professor	Ting	Liao,	was	inspired	
by	 the	 multilayer	 membrane	 that	 runs	 up	 inside	 the	

bamboo	 stem.	 Prof	 Sun	 said	 this	 membrane,	 which	 is	 about	
as	 thick	 as	 a	 piece	 of	 paper,	 allows	 the	 ultrafast	 transport	 of	
water	 and	 nutrition	 up	 the	 bamboo,	 which	 could	 grow	 up	 to	 a	
reported	 rate	 of	 about	 40	 mm	 an	 hour.

He	said	the	membrane	is	made	up	of	 layers,	with	the	 layers	
packed	 very	 closely	 together	 on	 the	 side	 closest	 to	 the	 inner	
ring	 of	 the	 bamboo,	 and	 further	 apart	 on	 the	 side	 nearest	 the	
centre	of	the	bamboo.	The	layers	also	have	a	porous	structure	
on	the	surface,	which	dr	mei	said	deserved	an	 in-depth	study.

“The	 membrane	 is	 the	 most	 important	 component	 in	 the	
energy	 storage	 devices,	 and	 it	 would	 be	 very	 exciting	 if	 we	
could	find	a	potential	material	candidate	for	energy	storages	by	
learning	from	the	relationship	between	the	membrane	structure	
and	 the	 specific	 function,”	 dr	 mei	 said.

inspired	by	a	water-carrying	membrane	 inside	bamboo	that	enables	 it	 to	be	the	 fastest	growing	plant	 in	
the	world,	researchers	from	the	queensland	university	of	Technology	(quT)	are	developing	more	efficient	
electrodes	 for	 batteries	 that	 could	 allow	 them	 to	 be	 recharged	 at	 a	 much	 faster	 rate.	 Their	 work	 has	
been	 published	 in	 the	 journal	 Advanced Functional Materials.

The	 researchers	 found	 this	 multilevel	 interlayer	 structure	
enabled	water	and	electrolytes	to	travel	through	the	bamboo	in	
two	ways.	The	inner	layered	structure,	with	the	confined	spacing,	
enables	 the	 superfluidic	 travel	 of	 the	 liquid	 and	 electrolytes,	
which	 means	 the	 liquid	 travels	very	 quickly	 through	 the	 plant.	
The	 outer	 layer,	 with	 more	 space	 between	 the	 levels,	 allows	
the	 liquid	 to	 be	 more	 quickly	 dispersed	 through	 the	 structure.

This	 research	 project	 builds	 on	 previous	 work	 about	 the	
benefit	of	two-dimensional	nanomaterials	for	the	very	fast	trans-
port	of	ions	through	a	battery.	Prof	Sun	explained,	“Nature	has	
taught	 us	 how	 to	 design	 with	 these	 kinds	 of	 two-dimensional	
materials,	 and	 how	 a	 multilevel	 distribution	 of	 the	 space	 will	
be	 much	 more	 helpful	 for	 high-performance	 batteries.”

The	researchers	developed	a	membrane	which	mimicked	the	
structure	of	 the	natural	version,	 layering	nanosheets	of	cobalt	
oxides	 and	 graphene,	 which	 individually	 were	 about	 100,000	
times	thinner	than	a	human	hair.	The	team	mimicked	the	 layer	
structure	of	 the	bamboo	membrane	by	applying	suction	to	one	

ENErgY	 STOragE

BaTTErY	
ELECTrOdES	
iNSPirEd	BY	
BamBOO
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180 x 135 mm - australia

side	of	the	sheets.	The	closest	layers	were	pulled	tightly	together	
with	 a	 distance	 of	 less	 than	 5	 nm	 between	 them,	 and	 with	
the	 force	 of	 the	 suction	 weakening	 as	 the	 layers	 built	 up,	 the	
outer	layers	came	together	with	up	to	2200	nm	between	them.

The	bioinspired	membrane	they	produced,	which	was	50	mm	
round	and	 tens	of	micrometres	 thick	made	up	of	 thousands	of	
layers,	was	examined	for	its	ability	to	transport	ions	by	placing	
them	 into	 lithium-ion	 batteries	 and	 found	 to	 outperform other	
materials	 commonly	 used	 for	 electrodes	 in	 batteries.

ENErgY	 STOragE

The	researchers	examined	the	membrane’s	wettability,	which	is	the	
ability	of	liquid	to	maintain	contact	with	a	solid	surface,	and	confirmed	
that	the	bioinspired	membrane	showed	a	superwetting	behaviour	towards	
organic	 electrolyte.	 This	 means	 there	 was	 no	 barrier	 for	 the	 contact	
and	entry	of	the	electrolyte	from	the	surface	into	the	inside	membrane.

“The	 study	 offers	 a	 new	 principle	 in	 designing	 high-performance	
energy	materials,”	Prof	Sun	said.

“most	 importantly,	 it	paves	a	way	for	future	materials	 intervention	
by	 learning	 from	the	greatness	of	nature.”

The battery-boosting 
membrane inspired 
by bamboo.

Professor Ziqi Sun was inspired to undertake the project 
when he walked past a clump of bamboo in the Brisbane 
City Botanic Gardens.

http://www.semikron.com
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Bayswater

Accredited testing and global product approvals since 1992

Miniature fuses
Conquer Electronic’s miniature fuses are useful for overcur-

rent protection of printed circuit boards with limited space. 

Additionally, the fuses’ plastic housing offers reduced flam-

mability and withstands harsh outdoor environments.

The miniature fuses are available in a wide range of 

current ratings — from 315 mA to as much as 30 A. The 

products are suitable for consumer electronics circuits and 

LED lighting systems, chargers and power supplies.

transfer Multisort elektronik 
www.tme.eu

PcB design software
Number One Systems has released Easy-PC Version 25, with over 25 

extra technology features based on user requests from professional 

PCB designers.

The PCB design software has been created by a team of engineering 

professionals who claim to have rewritten the rule book for electronic 

design automation (EDA) tools to provide the optimal design experience. 

It is packed with time-saving features providing everything required to 

easily create schematics, PCB layout and manufacturing output, which 

should make the task of PCB design much quicker. A set of libraries 

that can be altered and extended is also included, as is the Compo-

nent Search Engine with over 15 million parts available to download 

and use for free.

Differential Pairs with length matching are now supported, with the 

functionality to enable their definition, parameters, addition, editing, 

checking and reporting. Once the pair of signals is identified in the 

design, the Diff Pair option enables the designer to start routing without 

further setup. Options are available to automatically create the starting 

tracks from the source pads before collecting the tracks together to 

form the Diff Pair.

Version 25 also adds methodology for specifying whether or not vias 

are to be ‘tented’, ie, covered with solder resist during the manufacturing 

stage. For this to be processed, the via that is to be tented must be 

identified in the design and a specific output generated.

Design Rule Checks have been added to enhance the checking 

of the design so that errors can be rectified at an earlier stage of the 

design process. Additional checks for Undrilled Pads and Via to SMD 

Pad distance on the same net are included as well as a Track Spacing 

option for Teardrops.

Resize Shape enables shapes to be replicated and resized. The re-

sizing can be both larger and smaller than the original shape selected. 

The ability has been added to grow or shrink Area, Board, Copper or 

Doc shapes, which has many uses. This option can also be used in 

the schematic design and symbol editors.

Additional enhancements include Autoplace Component Names, Recent 

Used Components List and Copper Coverage Report, to name just a few.

embedded logic solutions Pty ltd
www.emlogic.com.au

electronics design and 
Manufacturing
Elexon Electronics is an innovation company specialising 

in the design, development and manufacture of a diverse 

range of electronics for niche markets.

In 25 years of operation, the company’s engineers have 

developed a range of innovative and commercially suc-

cessful products for a wide range of industries such as 

mining, pathology, automotive and recently defence. The 

engineers and designers are empowered to think outside 

the box, meaning they like to solve problems in original 

and inventive ways.

The company’s manufacturing competencies include: 

PCB and product assembly; an Intelligent Factory 4.0 SMD 

assembly line including jet solder paste printing, vacuum 

vapour phase reflow and automated material handling; final 

unit assembly and testing; X-ray inspection; fast-turnaround 

prototyping; and mobile digital signage systems.

elexon electronics
www.elexonelectronics.com

http://www.emtech.com.au
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new!
1455F hand-held plastic enclosures

Learn more: hammfg.com/1455f

ausales@hammfg.com • 08 8240 2244

develoPMent tool
Microcontroller (MCU) design is now easy with the MPLAB cloud tools 

ecosystem, available for PIC and AVR devices from Microchip Technol-

ogy. The free, all-in-one cloud platform combines easy, integrated search 

and discovery of example code, graphical configuration of projects and 

code debugging in a collaborative environment. This environment enables 

enterprise-scale rapid development while simplifying software design for 

users at all skill levels with an intuitive browser-based interface and cloud 

connectivity.

Microchip’s MPLAB cloud tools ecosystem incorporates three powerful 

components designed to modernise the development workflow for PIC and 

AVR microcontrollers. Users can easily find fully configured and complete 

source code, projects, examples and software applications using the intui-

tive catalogue in MPLAB Discover. Selected code and projects instantly 

populate in the MPLAB Xpress Integrated Development Environment (IDE) 

for further development. MPLAB Code Configurator, with its easy-to-use 

graphical configuration, offers point-and-click options to set up hardware 

peripherals and further configure projects. Device set-up is simplified with 

optimised peripheral libraries, modular downloads and updates. Develop-

ing, debugging and deploying project applications directly from any web 

browser can be completed without any software installation.

The enhanced MPLAB Xpress IDE delivers a powerful, scalable cloud 

infrastructure for development and debug along with community collaboration 

tools using secure GitHub repository interface controls. Designers have the 

option to download MPLAB Xpress projects to continue development in 

MPLAB X IDE. Seamless, quick access to MPLAB Discover and MPLAB 

Code Configurator is provided from the Xpress toolbar. The MPLAB cloud 

tools ecosystem, which has been designed as a front end to access these 

cloud tools based on the development flow the client is in, also has a 

quick start guide and overview of tools.

Microchip technology australia
www.microchip.com

caBle gland
NPA’s Blind Mount Cable 

Glands are designed for 

quick and easy installa-

tion, especially where a 

blind fit is required or 

where there is insufficient 

space to use a lock nut 

inside the application. The cable glands are often used in refrigera-

tion systems and wherever it is inconvenient or impossible to use a 

traditional gland with a lock nut; for example, close to a corner or in 

cramped assemblies.

They come in a range of metric thread sizes from M16 to M32 and 

three colours: light grey, dark grey and black. They are suitable for 

panel thickness 1–4 mm.

nPa Pty ltd
www.npa.com.a

therMal caMera
The InfiRay M600 series handheld infrared thermal 

imager is a high-resolution, manual-focusing, 

thermal-imaging thermodetector. It comes with 

InfiRay’s built-in 12 µm, high-performance, 640 

x 512, infrared thermal imaging core chip and 

a 5-million-pixel visible light camera of 35 mK 

thermal sensitivity and 30 Hz high frame rate.

With its manual focusing function, the prod-

uct can save focusing time and provide clear 

images to meet the requirements of research 

and analysis work. Its characteristics make the 

infrared thermal imager suitable for engineers 

in scientific research, professional equipment 

and building inspection.

appvision australia 
appvision.com.au

http://www.hammfg.com/1455f


36														SEPTEmBEr/OCTOBEr	2021	 www.ELECTrONiCSONLiNE.NET.au

crossover Processor
Featuring an advanced implementation of the Arm Cortex-M7 

core, NXP Semiconductors’ i.MX RT106S crossover proces-

sor offers the high CPU performance and real-time response 

required for embedded local voice assistant applications as 

well as Internet of Things, smart industrial and smart appli-

ance applications.

Part of the EdgeVerse edge computing platform, the 

processor runs at up to 600 MHz and features 1 MB of 

on-chip SRAM and support for advanced multimedia in GUI 

and enhanced HMI applications. The processor is licensed 

to run NXP’s collection of turnkey voice assistant software 

solutions, providing engineers with a range of capabilities 

and features such as a phoneme-based speech recogni-

tion engine. The processor offers low-power performance in 

addition to real-time, low-latency response as low as 20 ns.

Mouser electronics
au.mouser.com

design software
EMA Design Automation and Digi-Key Electronics have 

collaborated to release the OrCAD Capture Bundle — a 

design bundle that provides the tools, data and models 

needed for first-pass design success. The bundle includes 

OrCAD Capture, the industry-standard schematic design 

solution; in-design ability to search and select parts from 

Digi-Key; a searchable cloud library of schematic symbols 

connected to Digi-Key parametric data; integrated sourcing 

tools to procure parts quickly and easily from Digi-Key; 

and OrCAD e-Learning, including certification opportunities.

With the current uncertainty in the global electronics 

supply chain, it is critical that engineers have access to 

the information they need to make informed part decisions. 

By connecting the Digi-Key database of part parametric 

information with the industry standard in PCB schematic 

design, engineers now have an integrated ‘supply chain 

ready’ path to confidently and quickly create manufactur-

able designs.

The bundle should increase efficiency providing the tools 

engineers need to streamline the design process, enabling 

them to focus on design, eliminate tedious tasks, quickly 

innovate and keep the design process moving forward — 

all within a single unified design environment.

digi-key electronics
www.digikey.com

4g/3g coMPact industrial router
The MTX-Router-EOS, from MTX, is an entry-level router developed for 

industrial applications. It has a compact, rugged design with acces-

sories for DIN or wall mounting. The unit features dual SIM, 3x Ethernet 

ports, Wi-Fi, 1x serial port, VPN client and has three antennas included.

The router can be used in many different IoT applications, including 

signage, kiosks, telemetry, remote sensing, smart grid, security, industrial 

automation, etc. Remote device man-

agement is available with the Cervello 

STEM IoT platform, which allows for 

easy configuration and/or monitoring 

of routers to enable connectivity for 

volume deployments.

australis M2M Pty ltd
australism2m.com.au

eMc filter for three-Phase Power systeMs 
and Machinery
More compact than ever, the FMBD EP is SCHURTER’s flagship double-

stage filter series for three phases with neutral line systems, available 

in variants with high nominal voltages. It is suitable for applications 

with particularly high EMC emissions, including machines and systems 

for automatic production, motor drives and industrial plant machinery. 

The powerful filters are also suitable for modern frequency inverters 

for motor control.

The product features good broadband filter attenuation with the use of 

high-quality components of generously dimensioned film capacitors and 

chokes with permeable cores. The filters are designed for currents from 16 

to 230 A at an ambient temperature of 50°C, and operating temperature 

ranges from -40 to 

+100°C. The stand-

ard vers ions are 

suited to industrial 

appl icat ions wi th 

leakage cur rents 

of <9.4 mA, while 

the special variants 

are suited to criti-

cal applications with 

leakage currents of 

<2.5 mA.

Featuring screw 

terminals for safe 

wiring with the metal 

flange providing a 

good earth connection when screwed to the chassis, the filters have 

both ENEC and cURus approval for applications up to 520 VAC, ENEC 

and UR approval for applications up to 760 VAC. The re-engineered 

FMBD EP series can replace the FMBD and FMBD NEO filters, offering 

identical performance but with reduced dimension and weight.

schurter (s) Pte ltd
www.schurter.com
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ROLEC OKW 
Australia New Zealand Pty Ltd
Unit 6/29 Coombes Drive,  Penrith NSW 2750

ENCLOSURES AND 
TUNING KNOBS FOR 
TODAY‘S ELECTRONICS 
EQUIPMENT!

www.okw.com.au

Phone: +61 2 4722 3388
E-Mail: sales@rolec-okw.com.au

Polyurethane resin protects  
iot rf sensors

Sensors	detect	and	respond	to	changes	in	an	environment	with	inputs	from	a	variety	of	sources	such	as	light,	temperature,	

motion	and	pressure.	To	facilitate	efficient	use	in	a	broad	mix	of	end-use	environments,	particularly	harsh	environments,	

sensors	need	to	be	protected	to	ensure	ongoing	performance	—	especially	within	the	remit	of	critical	applications.

global	electrochemical	manufacturer	Electrolube	received	a	customer	request	for	protection	for	a	container	of	sensors,	

which	enable	constant	reporting	to	avoid	field	failures,	selective	maintenance	and	downtime.	The	sensors	analyse	the	status	of	

industrial	machinery	within	many	different	environments	and	industries	such	as	petrochemical,	food	processing	and	offshore	

platforms.	as	the	container	is	full	of	sensors,	it	communicates	with	a	server	to	update	the	information	gathered,	reporting	back	

on	phones	and	tablets.	This	ultimately	allows	for	predictive	maintenance	selection	and	scheduled	downtime	for	maintenance	

rather	than	failures.

The	sensors	within	the	box	required	protection	and	Electrolube	was	tasked	with	creating	an	opaque,	high-quality	resin	that	

would	protect	the	design/patent	with	low	permativity	as	well	as	enable	rf	applications	to	function	

effectively	without	any	loss	of	performance.	uL	approval	was	also	important	and	Electrolube	initially	

considered	ur5604;	however,	this	was	not	as	effective	for	rf	applications.

The	requirement	 for	the	uL	approval	was	to	aTEx	standards	as	this	 is	critical	 for	certain	

environments,	such	as	an	offshore	rig	where	a	spark	could	be	devastating;	in	these	circumstances,	

the	device	would	need	to	be	explosion	proof.	Electrolube’s	ur5528	was	also	a	contender	as	a	

degree	of	chemical	resistance	was	thought	necessary.	However,	this	is	quite	a	hard	resin	and	the	

unit	holding	the	sensors	would	be	subject	to	a	high	degree	of	vibration,	making	this	particular	resin	

unsuitable.	Overall,	a	much	softer	resin	was	required.

Electrolube’s	ultrahigh-performance	polyurethane	resin,	ur5118,	was	put	forward	for	testing,	but	some	initial	problems	were	

encountered	with	the	customer’s	current	machine.	However,	this	was	quickly	resolved	by	Electrolube	simply	by	amending	the	

machine	set-up	to	ensure	it	held	the	set	mix	ratio	during	the	process	to	avoid	any	problems	with	curing.	Offering	good	electrical	

properties	for	encapsulating	rf	applications,	ur5118	provides	high	protection	in	a	wide	range	of	environments	and	is	highly	water	

resistant,	including	to	sea	water.	it	has	low	moisture	sensitivity	during	cure	and	its	low	viscosity	allows	the	resin	to	flow	around	

complex	geometries.	its	high	toughness	offers	protection	under	harsh	conditions,	while	maintaining	flexibility	down	to	-60°C.

following	curing,	rf	testing	and	EmC	testing,	the	final	resin	ur5118	was	selected	for	the	application	and	ticked	all	the	boxes	

for	protecting	the	sensors	and	rf	transmitters.

Electrolube
www.electrolube.com.au
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SavE	SPaCE	BY	
EmBEddiNg	CaPaCiTOrS	iNTO	iNTErPOSErS
Scientists	 at	 the	 Tokyo	 institute	 of	 Technology	 (Tokyo	 Tech)	 have	
developed	a	3d	 functional	 interposer	—	the	 interface	between	a	 chip	
and	 the	 package	 substrate	 —	 containing	 an	 embedded	 capacitor.	 The	
team’s	compact	design	saves	a	lot	of	package	area	and	greatly	reduces	
the	 wiring	 length	 between	 the	 chip’s	 terminals	 and	 the	 capacitor,	
allowing	 for	 less	 noise	 and	 power	 consumption.

Electron i cs 	 have	
grown	 smaller	 and	
more	 compact	 over	
time,	but	this	accel-

erating	trend	in	performance	
and	 scale	 is	 bound	 to	 slow	
down	 as	 the	 materials	 and	
designs	 we	 use	 approach	
their	 physical	 limits.	 indeed,	
over	the	last	decade,	progress	
in	an	essential	passive	com-
ponent	 in	 electronics	 —	 the	
capacitor	—	has	stagnated	in	
some	 regards.	 although	 we	
can	 fabricate	 much	 smaller	
capacitors	 than	 ever	 before,	
their	actual	capacity	per	unit	
area	 hasn’t	 been	 improving	
as	 much;	 we	 therefore	 need	
ways	 to	 make	 capacitors	 occupy	 less	 space	 while	 preserving	 their	 performance.

But	what	 if	we	could	 integrate	 capacitors	 inside	another	element	 commonly	used	 in	modern	
circuits:	the	interposer?	Tokyo	Tech	scientists,	led	by	Professor	Takayuki	Ohba,	have	demonstrated	
that	 silicon	 interposers	 —	 the	 planar	 interface	 that	 holds	 and	 vertically	 connects	 an	 integrated	
chip	with	a	circuit	package	or	another	chip	—	can	be	made	into	functional	capacitors,	thus	sav-
ing	 considerable	 space	 and	 offering	 additional	 benefits.	 Their	 work	 was	 presented	 at	 the	 2021	
iEEE	 Electronic	 Components	 and	 Technology	 Conference.

in	 modern	 ‘2.5d’	 packages,	 chips	 such	 as	 drams	 and	 microprocessors	 sit	 atop	 interposers	
with	 through-silicon	vias	—	vertical	conducting	tunnels	 that	bridge	the	connections	 in	 the	chips	
with	 solder	 bumps	 on	 the	 package	 substrate.	 Capacitors	 are	 placed	 on	 the	 package	 substrate	
close	to	the	components	they	serve,	and	a	connection	between	their	 terminals	and	those	of	 the	
chip	has	to	be	made,	spanning	5–30	mm.	This	 layout	not	only	 increases	the	necessary	package	
substrate	 area,	 it	 also	 causes	 problems	 such	 as	 high	 wiring	 resistance	 and	 noise	 due	 to	 the	
long	 interconnections.

in	 contrast	 with	 this	 design,	 the	 team	 at	 Tokyo	 Tech	 cut	 the	 middleman	 and	 directly	 made	
the	 interposer	 be	 the	 silicon	 capacitor.	 They	 achieved	 this	 through	 a	 novel	 fabrication	 process	
in	which	the	capacitive	elements	are	embedded	 inside	a	300	mm	silicon	piece	using	permanent	
adhesive	 and	 mould	 resin.	 The	 interconnects	 between	 the	 chip	 and	 the	 capacitor	 are	 made	 di-
rectly	 with	 through-silicon	vias	 and	 without	 the	 need	 for	 solder	 bumps.

“Our	bumpless	3d	functional	interposer	enables	a	notable	reduction	in	package	area	of	about	
50%	 and	 an	 interconnect	 length	 a	 hundred	 times	 shorter,”	 Prof	 Ohba	 said.

The	 researchers	 also	 managed	 to	 cleverly	 avoid	 the	 two	 most	 common	 problems	 of	 bump-
less	chip-on-wafer	designs:	warping	 in	the	wafer	due	to	the	resin	and	misplacement	errors	due	
to	 void	 pockets	 in	 the	 adhesive.	 Through	 testing	 and	 theoretical	 calculations,	 they	 determined	
their	 functional	 interposer	 allowed	 for	 a	 wiring	 resistance	 about	 a	 hundred	 times	 lower	 than	
conventional	designs,	as	well	as	a	 lower	parasitic	capacitance.	These	 features	could	enable	the	
use	 of	 lower	 supply	 voltages,	 leading	 to	 lower	 power	 consumption.

“The	chip-on-wafer	 integration	technology	we	are	developing	will	open	up	new	routes	 in	the	
evolution	 of	 semiconductor	 package	 structures,”	 Prof	 Ohba	 concluded	 —	 routes	 that	 are	 set	 to	
involve	 greater	 miniaturisation.
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