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| EDITORIAL

After a year of COVID, things
are remotely different

It’s been more
than a year since
COVID-19
was declared a
national emer-
gency. With
workers moving
into remote,
mostly home-based offices as
the new normal, the pandemic
has been a powerful reminder of
the importance of connectivity.

Even as we’ve been physically
apart, the wireless ecosystem has
brought us together digitally and
rose to the new challenges. Since
last March, we’ve connected
virtually with our co-workers,
our health care providers, and
our kids’ teachers in new and
critical ways.

As we continue to navigate
the pandemic today, wireless
networks continue handling an
unprecedented surge in mobile
voice and data traffic almost
overnight. In many other coun-
tries, wireless networks strained
to maintain quality and speed
as COVID-19 drove increased
demand last spring, while our
networks kept pace quite capably.

Canada’s wireless telecom-
munications industry continues
to be a driving force in this
country’s economy, according
to a recent report commissioned
by the Canadian Wireless Tele-
communications Association
(CWTA). The report shows that
our wireless industry is a major
contributor to the economy;
generating jobs, making signifi-
cant contributions to GDP, and
increasing productivity through
the use of advanced wireless
technology.

Key findings of the CWTA
report indicate:
Canada’s wireless industry

contributed $48.2 billion to the
Canadian economy in 2018,

representing 2.5% of the total
Canadian GDP.

The wireless industry generat-
ed 327,000 full-time equivalent,
well-paying, jobs in 2018.

GDP contribution includes
$12.6 billion from productivity
improvements enabled by the
use of wireless services in other
industry sectors, and $4.7 billion
as a result of an increase in wire-
less penetration.

Facilities-based wireless net-
work operators made $3.1 billion
in capital investments in 2018 to
expand and upgrade Canada’s
wireless infrastructure.

The report also demonstrates
that while a technical trans-
formation has already begun,
the launch of commercial 5G
services will require substantial
investments on the part of Ca-
nadian facilities-based wireless
operators.

Al & automation

Amidst the commotion caused
by COVID, the changing nature
of work in Canada continues to
morph, driven by advances in
automation technology. During
this time, businesses have ad-
opted technology to improve
productivity, which generally
results in workers spending less
time performing routine, manual
tasks in favour of non-routine,
cognitive tasks. Recent and
significant advances in artificial
intelligence (AI) may have ac-
celerated this trend. A Statistics
Canada study shows us that the
pandemic could further encour-
age firms to adopt automation
technology as they look to make
the production and delivery of
goods and services more resilient
in the future.

The Stats Can results reveal a
gradual shift from occupations
involving routine tasks to those
involving non-routine tasks over

the past three decades. No sud-
den shifts were observed over the
last decade as the development
of Al expanded. This suggests
that—at least until 2018—AI
has not accelerated the changing
nature of work in Canada, which
had already been underway for
decades. Nonetheless, the cumu-
lative changes over this period
are notable.

Robots rising

It is also interesting to note that
among the Canadian firms that
“hired’ robots in 2020 have also
hired more, not fewer human
workers, as you may be led to
believe. The surprising findings
shows the human workforce is
15% higher in firms with robots
than in similarly placed firms.
But, they hire fewer managers
to oversee them, and tasks and
responsibilities shift within the
firm. Turnover increases for
all types of workers, but mid-
dle-skilled workers appear to
fare worse than both their high
and low skilled counterparts,
according to the report.

The study also demonstrates
that robot investment has been
concentrated in certain manu-
facturing industries, but is now
spreading to other areas of the
economy.

Of the 3,085 Canadian busi-
nesses importing robot hardware
in 2020, over half appear to be
using them in production.

The truth of the matter is that
the response of Canadian busi-
nesses to COVID-19 have sped-
up the adoption of telco, digital,
Al and automated technologies
by several years. Many of these
changes will not go away, but ac-
celerate into the long haul. EP&T

STEPHEN LAW
Editor
slaw@ept.ca
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NEWSWATCH

WEARABLES

UOTTAWA TEAM
UNEARTHS LIMITLESS
POSSIBILITIES OF
WEARABLES

University of Ottawa professor Benoit
Lessard and his team are developing
carbon-based technologies which
could lead to improved flexible phone
displays, make robotic skin more
sensitive and allow for wearable elec-
tronics that could monitor the physical
health of athletes in real-time.

With the help of the Canadian
Light Source (CLS) at the University
of Saskatchewan (USask), a team of
Canadian and international scientists
have evaluated how thin film structure
correlates to organic thin-film transis-
tors performance. Organic electronics
use carbon-based molecules to create
more flexible and efficient devices.
The display of smart phones is based
on organic-LED technology, which
uses organic molecules to emit bright
light and others to respond to touch.

Lessard is excited about the data
his team has collected at the HXMA
beamline. To improve on this technol-
ogy, the team is engineering the design
and processing of phthalocyanines,
molecules used traditionally as dyes
and pigments.

“The features that make a molecule
bright and colourful are features that
make them able to absorb and emit
light effectively.” Lessard said. “A lot
of things we want in a dye or pigment
is the same thing we are looking for
in your OLED display --brightly co-
loured things that make light.”

INNOVATION HUB

KANATA NORTH BIZ GROUP
UNVEILS HUB350
Kanata North Business Association
(KNBA), a technology park outside of
Ottawa, announced the state-of-the-
art global technology centre Hub350.
The facility will promote growth on
a global scale by bringing together
industry, academia and finance pro-
fessionals in Kanata North to further
support its member companies.

Hub350 represents the creation
of a physical community to support
members and its employees, commu-
nity partners and sponsors. KNBA
president and executive director Jamie
Petten said the centre will serve as the
‘gateway to Canada’s largest technol-
ogy park.’

“This will be a gateway to growth,
to finance, to talent, to success,”

A U of Ottawa
team of scientists
evaluate how thin
film structure
correlates to
organic thin-film
transistors
performance.

Innovation hub is
intended to
become a
“gateway to
growth, finance,
talent and to
success.”
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Petten said. “The Hub350 space will
be the truest intersection of nature and
technology — a trendy, natural atmo-
sphere to attract world class talent and
companies, while showcasing Kanata
North as Canada’s destination to live,
work, play and learn.”

The centre will be supported by and
connected to three pillars - private
sector, finance and academia - in order
to connect members of the technology
park to a wide range of resources that
will support their continued growth.
Hub350 will better facilitate introduc-
tions for member companies to funding
resources, research, and new talent.

EDUCATION

SAMSUNG PARTNERS WITH
CENTENNIAL COLLEGE

Samsung Electronics Canada has
extended its partnership with Centen-
nial College’s Electronics Engineering
Technician program through 2023.
Over the last five years, Samsung has
supported more than 275 Centennial
students to develop the skills needed to
pursue a wide range of opportunities
in electronics engineering for digital
appliances, with a number of program
graduates now working at Samsung
Service Centres across the province.

The SamsungTech Institute and the
Electronics Engineering Technician
program integrate curriculum that was
developed in response to the strong
demand for electronic technicians
in the digital home appliance service
sector. At the heart of the two-year
program is a fully-functioning digital
servicing and home appliance lab at
the Progress Campus in Toronto.

ACQUISITION

ITAC SOFTWARE ACQUIRES
COGISCAN

iTAC Software AG, a member of
the Diirr Group, is strengthening its
position in the area of digitalization/
Industry 4.0 by acquiring 100% of the
shares of Canadian company Cogis-
can Inc., a solution provider for the
electronics manufacturing industry.
A leader in connectivity and analytics,
Cogiscan will continue to operate in-
dependently.

Bromont-based Cogiscan brings a
deep domain expertise in the area of
connectivity, analytics and factory
automation software along with an
extensive network of partnerships
with leading machine and software
vendors.

“Digitalization is one of the Dirr
Group’s core competences and offers
great potential for growth. With the
acquisition of Cogiscan, we will be
adding a strong team of experts and
key technologies to the Digital Facto-
ry, which is a cross-divisional virtual
organization for joint development
of digital products within the Dirr
Group,” explains Peter Bollinger,
CEO of iTAC Software AG.

EXFO PARTNERS WITH
OPENREACH FOR FULL
FIBRE INITIATIVE

EXFO Inc., Quebec City-based
communications industry’s test,
monitoring and analytics player, and
Openreach, the United Kingdom’s
largest digital infrastructure firm,
announced its collaboration on a ma-
jor initiative to accelerate Full Fibre
deployment, and enhance the quality
of build and experience for customers
across the UK.

The project is essential for delivering
next-generation Fibre-to-the-Premis-
es (FTTP) networks, which provide
the digital infrastructure required to
work, learn and socialize. As part of
its industry-leading Fibre Firstpro-
gramme, Openreach has committed
to delivering 20 million homes passed
with FTTP by the mid-to late 2020s,
assuming it has the right investment
conditions. Openreach has also com-
mitted to building out this new digital
infrastructure to 4.5 million premises
by the end of March 2021.

Following a competitive tender pro-
cess, Openreach awarded EXFO the
contract to supply optical test heads
and test access switching for this initia-
tive. With its cloud-based Nova Fiber
solution, EXFO will equip Openreach
to assure its build, thereby accelerating
the programme and avoiding costly re-
turn visits to fix connection problems.

L]

Visit ept.ca for the latest new products,
news and industry events.
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I WEST TECH REPORT

GREENLIGHT INNOVATION rides growth in fuel
cell vehicle adoption

Ross Bailey, managing director at Greenlight in Vancouver shares his
thoughts on the role hydrogen fuel cells will have in electric vehicles.

Based on the position of the bur-
geoning hydrogen fuel cell, elec-
trolyzer, and energy storage device
industries, Greenlight Innovation
has reason to be confident about
its future as a leading-edge suppli-
er of test equipment to this market.
Clean energy policy is driving
the need for clean, emission-free
transportation. The emission
from Hydrogen fuel cell vehicles
is water, and Greenlight has been
growing by double digits since
2016.West Tech Report was given
the opportunity to chat with man-
aging director Ross Bailey about
the niche that fuel cells will fill with
the growth of electric vehicles, the
challenges since taking control of
the company in late 2007, and
future challenges having grown
the company organically.

Complimentary benefits to
transportation needs
Electric vehicles have dominated
the headlines since the meteoric
rise and fall in the valuation of
hydrogen fuel-cell company
Ballard Power. After many false
starts, hydrogen-powered fuel
cell solutions are re-emerging,
but it may not be a case of fuel
cell cars beating electric cars.

“I expect we are going to see
both technologies providing
complimentary benefits to our
diverse transportation needs,”
says Bailey. “For one thing, fuel

W @EPTmagazine

A global leader in the supply of fuel cell and battery test equipment,
Greenlight Innovation enables its customers in next-gen energy sources.

“Those early, tough years helped to
galvanize the core memebers of the
company, but the core mission has

remained the same”

cell development was at a lower
technology readiness level than
batteries and hence Lithium-Ion
battery technology was commer-
cialized first. Secondly, I think
batteries are doing a good job
for light-duty passenger vehicles,
primarily in cities.”

On the other hand, where fuel
cells may have found their niche
is in heavy-duty transportation,
such as buses, trucks, and com-
mercial vehicles, especially where
goods are being transported.
Fuel cell vehicles can deliver a
range similar to internal combus-
tion cars, without the burden of
batteries, with a refueling time
similar to gasoline or diesel.
To illustrate the impact of this,
consider long-haul trucking in-
dustries having to allow cargo to
sit on trucks for extended periods
while recharging takes place. It
takes hours to recharge electric
batteries as opposed to minutes
with fuel cells.

One caveat is that the infra-
structure for the hydrogen fueling
stations needs to be built out. But,
it is coming. Switzerland is receiv-
ing trucks. Nicola is planning on
building the infrastructure for
their hydrogen trucks.

“There is no other solution
coming along that could meet
[the need for emission-free long-
haul trucking]. It is going to be
fuel cells. And, we will be there. If
we are going to be decarbonizing,
this is the only solution,” Bailey
emphasized.

Greenlight was founded in 2008
as a spin-off from Hydrogenics
Corp., which is a Mississau-
ga-based fuel cell and hydrogen
electrolyzer company:

“I led a management buyout
with three other managers who
were working there at the time. I
felt this could be a viable company
if it was right-sized since there was
some market demand and we had
product offerings,” adds Bailey.
“It turned out that the spring of
2008 wasn’t a great time to launch
a business with automotive com-
panies as your customers.”

Test equipment used on
next-gen energy tech
Those early, tough years helped to
galvanize the core members of the
company, but the core mission
has remained the same.

“We all believe we are doing
something meaningful for the
planet. We may not be creating

clean energy products ourselves
but the test equipment we make
is used by our customers to cre-
ate the next generation of energy
technologies,” explains Bailey.
“Many of the fuel cell vehicles that
are in development or on the road
now have been developed on our
test equipment. It is rewarding
because we are selling to virtually
every automotive company that
has a fuel cell program.”

Covid-19 has forced many
businesses to change business
models, and Greenlight is no
stranger to pivoting. Consider
that revenue from the automo-
tive industry for Greenlight went
to 0% from 2009-2011 due to
the global recession, and now it
accounts for 80% of revenues.
With the pandemic restrictions
easing off, Greenlight can focus
on handling double-digit growth,
and even with the expansion to
a new, larger building last year,
they are already considering tak-
ing additional space. Perhaps the
Covid-19 trend towards home
offices might even work in their
favour.

To learn more, go to Www.
greenlightinnovation.com. EPRT

Sohail Kamal is
EP&T’s West Coast
correspondent.
sohail@nextgear.ca
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WIRELESS | COVER STORY

BY DYLAN MCGRATH, KEYSIGHT TECHNOLOGIES

Throughout most of cellu-
lar communications histo-
ry, radio access networks
(RANSs) have been domi-
nated by proprietary network equip-
ment from the same vendor or group
of vendors. While closed, single-ven-
dor RANs may have offered some
advantages as the wireless communi-
cations industry evolved, this time has
long since passed. Being ‘locked in’ to
a proprietary RAN has put mobile
network operators (MNOs) at the

mercy of network equipment makers
and become an innovation bottleneck.

Eventually, the rise of software-de-
fined networking (SDN) and net-
work function virtualization (NFV)
brought to the network core greater
agility and improved cost efficiencies.
But the RAN, meanwhile, remained a
single-vendor system.

In recent years, global MNOs have
pushed the adoption of an open RAN
(O-RAN) architecture for 5G. This
article examines the advantages of

8 ELECTRONIC PRODUCTS & TECHNOLOGY / March/April 2021

The advantages of
immplementing an
open RAN
architecture for 5G
and the importance
of conducting
testing.

Figure 1.

The major
components of
the 4G LTE RAN
versus the
O-RAN for 5G.

implementing an open RAN archi-
tecture for 5G. It also discusses the
principles of the open RAN move-
ment, the structural components of
an open RAN architecture, and the
importance of conducting both con-
formance and interoperability testing
for open RAN components.

The case for open RAN

The momentum of open RAN has
been so forceful that it can be chal-
lenging to track all the players, much
less who is doing what.

The O-RAN Alliance — made up
of more than 25 MNOs and nearly
200 organizations from across the
wireless landscape — has since its
founding in 2018 been developing
open, intelligent, virtualized, and in-
teroperable RAN specs. The Telecom
Infra Project (TIP) — a separate coa-
lition with hundreds of members from
across the infrastructure equipment
landscape —maintains an OpenRAN
project group to define and build 2G,
3G, and 4G RAN solutions based
on general-purpose hardware-neu-
tral hardware and software-defined
technology. Earlier this year, TIP also
launched the Open RAN Policy Coa-
lition, a separate group under the TTP
umbrella focused on promoting poli-
cies to accelerate and spur adoption
innovation of open RAN technology.

In February, the O-RAN Alliance
and TIP announced a cooperative
agreement to align on the develop-
ment of interoperable open RAN
technology, including the sharing of
information, referencing specifica-
tions, and conducting joint testing
and integration efforts.

The O-RAN Alliance has defined
an O-RAN architecture for 5G and
has defined a 5G RAN architecture
that breaks down the RAN into sev-
eral sections. Open, interoperable
standards define the interfaces be-
tween these sections, enabling mobile
network operators, for the first time,
to mix and match RAN components
from several different vendors. The
O-RAN Alliance has already created
more than 30 specifications, many of
them defining interfaces.

Interoperable interfaces are a core
principle of open RAN. Interoperable
interfaces allow smaller vendors to
quickly introduce their own services.
They also enable MNOs to adopt
multi-vendor deployments and to
customize their networks to suit their
unique needs. MNOs will be free to
choose the products and technolo-
gies that they want to utilize in their

EPT.CA
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networks. As a result, MNOs will
have the opportunity to build
more robust and cost-effective
networks leveraging innovation
from multiple sources.

Enabling smaller vendors to
introduce services quickly will
also improve cost efficiency by
creating a more competitive
supplier ecosystem for MNOs,
reducing the cost of 5G network
deployments. Operators locked
into a proprietary RAN have
limited negotiating power. Open
RANSs level the playing field,
stimulating marketplace compe-
tition, and bringing costs down.

Innovation is another signif-
icant benefit of open RAN. The
move to open interfaces spurs
innovation, letting smaller, more
nimble competitors develop and
deploy breakthrough technology.
Not only does this create the
potential for more innovation, it
also increases the speed of break-
through technology development,
since smaller companies tend to
move faster than larger ones.

Other benefits from an operator
perspective may be less obvious,
but no less significant. One notable
example is in the fronthaul — the
transport network of a Cloud-
RAN (C-RAN) architecture
that links the remote radio heads
(RRHs) at the cell sites with the
baseband units (BBUs) aggregat-
ed as centralized baseband con-
trollers some distance (potentially
several miles) away. In the O-RAN
Alliance reference architecture, the
IEEE Radio over Ethernet (RoE)
and the open enhanced CPRI
(eCPRI) protocols can be used
on top of the O-RAN fronthaul
specification interface in place
of the bandwidth-intensive and
proprietary common public radio
interface (CPRI). Using Ethernet
enables operators to employ vir-
tualization, with fronthaul traffic
switching between physical nodes
using off-the-shelf networking
equipment.Virtualized network el-
ements allow more customization.

Figure 1 shows the layers of
the radio protocol stack and the
major architectural components
of a 4G LTE RAN and a 5G
open RAN. Because of the total
bandwidth required and fewer
antennas involved, the CPRI data
rate between the BBU and RRH
was sufficient for LTE. With 5G,
higher data rates and the increase

W @EPTmagazine

in the number of antennas due
to massive multiple-input / mul-
tiple-output (MIMO) means
passing a lot more data back and
forth over the interface. Also,
note that the major components
of the LTE RAN, the BBU and
the RRH, are replaced in the
O-RAN architecture by O-RAN
central unit (O-CU), the O-RAN
distributed unit (O-DU), and the
O-RAN radio unit (O-RU), are
discussed in greater detail below.

Principles and components
of open RAN architecture
As stated earlier, one core prin-
ciple of the open RAN architec-
ture is openness, specifically in
the form of open, interoperable
interfaces that enable MNOs to
build RANSs that feature tech-
nology from multiple vendors.
The O-RAN Alliance is also
committed to incorporating
open source technologies where
appropriate and maximizing the
use of common-off-the-shelf
hardware and merchant silicon
while minimizing the use of pro-
prietary hardware.

A second core principle of
open RAN, as described by the
alliance, is the incorporation
of greater intelligence. The
growing complexity of networks
necessitates the inclusion of arti-
ficial intelligence (AI) and deep
learning to create self-driving
networks. By embedding Al in
the RAN architecture, MNOs
can increasingly automate net-
work functions and minimize
operational costs. Al also helps
MNOs increase the efficiency
of networks through dynamic
resource allocation, traffic steer-
ing, and virtualization.

The three major components
of the O-RAN for 5G (and retro-
actively for LTE) are the O-CU,
O-DU, and the O-RU.

e The O-CU is responsible for
the packet data convergence
protocol (PDCP) layer of the
protocol.

e The O-DU is responsible
for all baseband processing,
scheduling, radio link control
(RLC), medium access control
(MAC), and the upper part of
the physical layer (PHY).

e The O-RU is the component
responsible for the lower part
of the physical layer process-
ing, including the analog

Figure 2. Test equipment radio in the 0-RAN conformance specification.

components of the radio

transmitter and receiver.
Two of these components can be
virtualized. The O-CU is the com-
ponent of the RAN that is always
centralized and virtualized. The
O-DU is typically a virtualized
component; however, virtualiza-
tion of the O-DU requires some
hardware acceleration assistance
in the form of FPGAs or GPUs.

At this point, the prospects for
virtualization of the O-RU are
remote. But one O-RAN Alliance
working group is planning a white
box radio implementation using
off-the-shelf components. The
white box enables the construc-
tion of an O-RU without propri-
etary technology or components.

Interoperability testing

The introduction of the open RAN
and distributed RANs change the
current testing equation, requir-
ing test of each component of
the RAN in isolation for confor-
mance to the standards and testing
combinations of components for
interoperability.

Why test for both conformance
and interoperability? It is essential
to determine both that the compo-
nents conform to the appropriate
standards in isolation and that
they work together as a unit.

Conformance testing usually
comes first to ensure that all the
components meet the interface
specs. Testing each component in
isolation calls for test equipment
that emulates the surrounding net-
work to ensure that the component
conforms to all capabilities of the
interface protocols.

Conformance testing of
components in isolation offers
several benefits. For one thing,
conformance testing enables the
conduction of negative testing to
check the component’s response
to invalid inputs, something that

is not possible in interoperability
testing. In conformance testing,
the test equipment can stress the
components to the limits of their
stated capabilities. Conformance
testing also enables test engineers
to exercise protocol features that
they have no control over.

The conformance test speci-
fication features several sections
with many test categories to test
nearly all 5G O-RAN elements.

Interoperability testing of a 5G
O-RAN is like interoperability
testing of a 4G RAN. Just as 4G
interoperability testing amounts
to testing the components of an
eNB as a unit, the same proce-
dures apply to testing a gNodeB
(gNB) in 5G interoperability
testing. The change is minimal.

Conformance testing is quite
different for 5G O-RAN and
requires a broader set of equip-
ment. For example, the confor-
mance test setup for an O-RU
includes a vector signal analyzer,
a signal source, and an O-DU
emulator, plus a test sequencer
for automating the hundreds of
tests included in a conformance
test suite. Figure 2 shows the test
equipment radio in the O-RAN
conformance test specification.

Conclusion

As we have seen, the open RAN
movement has considerable mo-
mentum and is a reality in the
era of 5G. while the adoption of
open RAN architecture brings
significant benefits in terms of
greater efficiency, lower costs,
and an increase in innovation.
EPRT

Dylan McGrath is a
senior industry solutions
manager at Keysight
Technologies.
https://www.keysight.
com/ca/en/home.html

March/April 2021 / EP&T 9


https://www.keysight.com/ca/en/home/html

WIRELESS | FEATURE

Opportunities for bringing
IEEE TSN standards to
wireless applications

Key takeaways from Avnu Alliance’s wireless TSN whitepaper

BY DAVE CAVALCANTI, PRINCIPAL ENGINEER, INTEL & AVNU ALLIANCE
WIRELESS TSN WORKING GROUP CHAIR

The rise of 5G and Wi-

Fi 6/6E networks

combined with Time

Sensitive Networking
(TSN) technology, a family of
IEEE 802.1 standards to enable
time synchronization and data
delivery with strict latency
bounds, is poised to accelerate
the adoption of TSN and dra-
matically expand the use cases
for wireless networks. Traditional
time-critical applications for
TSN have been in Ether-
net-based wired network appli-
cations, most extensively in the
pro media and industrial mar-
kets. Global Market Insights es-
timates that the TSN market will
grow by 30% annually over the
next five years, increasing from
$200 million USD in 2019 to
over $1 billion USD in 2026.
This explosive growth is driven
largely by the ‘things’ in our lives
getting smarter - factories, power
plants, cars, etc. — and relying
more and more on wireless net-
works to do so.

As the benefits of wireless
communications are becoming
increasingly apparent, e.g.,
greater flexibility, higher mo-
bility and reconfigurability, and
lower maintenance costs, inter-
est in extending TSN to wireless
applications is also growing.

As an organization dedicated
to driving change and creating
an interoperable ecosystem
of networked devices using
the foundational, open IEEE
TSN standards, Avnu Alliance
is well-positioned to help the
industry determine next steps.
As an introduction to these
new opportunities and to guide
Avnu’s activities, the WTSN
group published a whitepaper,
titled Wireless TSN — Definitions,

FIGURE 1 Example of a Wireless
TSN domain in a centralized
TSN operation model

Figure 2 Wireless Use Cases in Industrial

Use Cases & Standards Roadmap.
The whitepaper introduces the
basic terminology, use cases, and
standards for extending TSN ca-
pabilities over wireless networks
including Wi-Fi and 5G. It also
serves as an introduction to the
larger concept of wireless TSN
and a resource for defining the
work required within Avnu,
along with the contribution of
industry partner organizations,
to test and prepare the technolo-
gy for the market. Key takeaways
are summarized here.
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Defining the terminology

As TSN-enabled devices and
networks start to be deployed,
enabling extensions of similar
capabilities over wireless is a nat-
ural next step, with TSN-enabled
networks extending from wired
(Ethernet) to wireless domains.
The term “Wireless TSN, is
used to refer to a wireless net-
work that extends IEEE 802.1
TSN capabilities over wireless
media. The Wireless TSN links
can enable wireless access to
end devices and computing

resources as well as extend the
range of wired TSN networks.
But not every wireless technol-
ogy is currently capable of sup-
porting TSN features. Therefore,
the Wireless TSN group within
Avnu have decided to narrow
our focus to the IEEE 802.11/
Wi-Fi and 5G standards, given
the recent advances and features
available to enable TSN-grade
performance from these two
technologies.

To fully tap into and leverage
the IEEE 802.1 TSN standards
and ecosystem developed around
them, it is important to enable
seamless operation and interop-
erability that extends from wired
to wireless TSN domains. Some
of the challenges associated with
mapping TSN capabilities to
wireless include the fundamen-
tal differences between wireless
and wired communications — for
example, the variable capacity
of wireless links and the Packet
Error Rate (PER) being typically
higher in wireless. The broadcast
nature of wireless is another im-
portant aspect to be considered.
On one hand, it may open up
the possibility to reach more
devices with a single transmis-
sion and on the other, it is more
susceptible to interference. As a
result, coordinated access is very
important as well as resilience to
interference.

Potential Applications
The potential applications and
use-cases for Wireless TSN are
numerous, but one of the most
promising area is the Industrial
IoT (IIoT). TSN applications
in Industrial have continued to
expand in the last few years, as
these settings have witnessed
increasingly sophisticated net-
work requirements as more
operational components and IT
networks converge. In today’s
smart factories, sophisticated
industrial robots and assembly
line machines require new levels
of mobility, flexibility, and re-
configurability of tasks. Wireless
TSN allows the remote control,
programming, diagnostics, re-
routing, and real-time control of
robots — without requiring them
to be fixed in place.

Use cases related to control
of Power Grid components have
also been described in the IETF

EPT.CA
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DetNet group. One unique as-
pect to be considered in some
electrical power grid systems
is the required coverage area,
which may vary from local (e.g.
substation) to wide areas (distri-
bution and transmission). Indus-
trial control systems require the
highest level of determinism and
reliability, which can be enabled
by the IEEE 802.1Qbv time-
aware scheduling standard for
wired and wireless networks.

Though the IIoT encompass-
es some of the largest use cases
for TSN, wireless TSN will also
enable better and more efficient
large-scale media experiences.
Live performances often require
miles of Ethernet cabling that
must be set up and torn down
over the course of a few hours.
The cables and connectors inevi-
tably get damaged over time, cre-
ating issues that are difficult and
time consuming to troubleshoot.
As wireless TSN technology ma-
tures, cables will be replaced by
portable wireless connections,
significantly reducing the overall
cost of deployment and opera-
tion of live audio systems. The
adoption of standards-based
wireless networks such as Wi-Fi
6 and 5G for media transport
in live sound applications will
address another problem for live
sound applications as well: cur-
rently, UHF bands are used in
professional wireless audio links
with highly specialized RF solu-
tions. These dedicated spectrum
resources are dwindling.

Additional potential use-cases
for Wireless TSN include auto-
motive and transportation — for
example, to reduce production
costs that wiring harnesses and
other network components can
bring to transportation.

Where is Wireless TSN
headed?
Wireless TSN has enormous
potential to radically transform
networking across industries in
an open, standards-based fashion.
This technology is still in its youth,
though, and face hurdles that must
be addressed to ensure its growth.
Anticipated challenges with
widespread adoption include the
problem of network interference
and wireless channel dynamics.
Security is also another important
requirement. Because TSN is

W @EPTmagazine

based on Ethernet and wireless
standards (IEEE 802.11/Wi-Fi
and 5G), networks can take ad-
vantage of security best practices
and standards that have already
been developed for Ethernet,
802.11/Wi-Fi,and 3GPP systems.

Other challenges include la-
tency during mobility and roam-
ing procedures, and the need
for ongoing management and
configuration of TSN features
and network resources. In order
to continue leveraging existing

TSN standards and ecosystems,
we’ll also need to define a com-
mon model with clear service
requirements and capabilities to
integrate and test wireless tech-
nologies with a TSN domain.
Moving forward, itis important
for the TSN community to gain
a deeper understanding on how
wireless networks can provision
resources to serve time-sensitive
traffic. Some of the next steps will
include detailed requirements
analysis for different markets,

test procedures and certification
plan for future WTSN products.
EPRT

Dave Cavalcanti is a

PhD in computer science

& engineering from the

University of Cincinnati.

He is Principal Engineer

at Intel Corp. He is also a
senior member of the IEEE and serves as
chair of the Wireless TSN working group
inthe Avnu Alliance. For whitepaper,
visit avnu.org/wirelessTSN.
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Low power optimizations for a
Bluetooth connected wearable

MistyWest improves the battery life of a Bluetooth
wearable using optimized firmware

BY JUSTIN LAM, WITH CONSULTATION FROM KEVIN LOCKWOOD,

SYSTEMS & BLUETOOTH ENGINEER AT MISTYWEST

Bluetooth Low Ener-
gy (BLE) devices have
seen exponential
growth over the past
five years, and companies are
constantly adding greater func-
tionality to stay connected (such
as adding machine learning to
low power devices). When it
comes to battery-powered IoT
devices like wearables, battery
life will make-or-break your
product for end-users. As devices
become more complex, increas-
ing in features, processing power,
data rates, and range, the added
functionality typically comes at a
reduction in battery life.

In addition to a negative user
experience, poor battery life also
results in the need to have fre-
quent charging, which impacts
the overall battery lifetime health.
Since lithium batteries have a lim-
ited number of charge cycles, fre-
quent charging will lead to faster
degradation and a reduction in
total charge capacity.

Power consumption issues are
typically a result of poor hardware
and firmware design, and there
are scenarios where time and/or
budget do not provide an oppor-
tunity for another hardware revi-
sion to fix said issues.Fortunately,
clever firmware design can often
mitigate issues around excessive
power consumption.

In this article, we’ll discuss how
we took a client’s hardware of a
BLE wearable IoT device and im-
proved the battery life from under
10 days to over 45 days through
firmware optimizations alone.

A Primer on Bluetooth

Bluetooth was originally de-
veloped by Ericsson Mobile in
1989, with the original purpose
of developing wireless headsets.
This is known as Bluetooth 3.0,
or Bluetooth Classic, and this

specification had high power con-
sumption and was not appropri-
ate for battery powered sensors
with intermittent, low data rate
transmission. Eventually, we ar-
rived at the birth of Bluetooth 4.0,
or Bluetooth Low Energy (BLE),
specifically for the low power IoT
sensor industry.
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Bluetooth LE provides consid-
erably lower power consumption
and cost while maintaining a
similar communication range.
The protocol allows for the BLE
Radio to sleep idle for the majority
of the time between RF events,
keeping power consumption in
the uA range.

This allows for devices to op-
erate on coin cell batteries with a
lifetime of years. The maximum
data through-put depends on
which version of BLE as well as
and the Connecting Host device.
Practical Maximum Throughput:
e Bluetooth 4.0-4.1:

2.13 Kbytes/sec
* Bluetooth 4.2:

28.8 — 126.4 Kbytes/sec
* Bluetooth 5.0:

57.6 — 171.48 Kbytes/sec

BLE Radio

A Bluetooth LE radio can either
be included as a single system
on chip with an integrated mi-
croprocessor with an external
host microprocessor. While
the integrated option can save
on board space and will have a
smaller physical footprint, an ex-
ternal radio can be more power
efficient since the microcontrol-
ler doesn’t need to be on for the
radio peripheral to operate. The
needs of your specific application
will determine which implemen-
tation is the most suitable.

With any wireless protocol,
if a device is frequently con-
necting and disconnecting,
the more power it consumes.
Specifically with Bluetooth, ad-
vertising (when disconnected)
consumes significantly more
power since it broadcasts across
three radio-frequency channels.
However, once a connection
has been established, it drops
down to one active channel and
consumption is reduced. Blue-
tooth is a short range protocol,
proximity is (or should) never
be guaranteed. Devices must be
able to operate efficiently if not
connected to a host device for
hours/days at a time.

In firmware, a state ma-
chine can be used to optimize
the advertising intervals. By
starting with ‘fast advertising’,
we can ensure that if a host de-
vice is nearby, we can connect to
it quickly. However, if one isn’t
present for some time, we can
reduce the advertising interval
to a ‘medium advertising’ mode.
If one is still not present after
minutes have elapsed, we can
further reduce to a ‘slow adver-
tising’ mode since the probabili-
ty of a nearby host is low. Typical
current consumption values
for each of the modes is below,

EPT.CA
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where each sequential mode is a
magnitude (or more) lower:
e Fast =~0.48 mA
* Medium =~0.078 mA
* Slow =~18 pA
You can imagine that if the device
is always in fast advertising but is
disconnected for hours or days,
the battery life will be significantly
reduced compared to if different
states were used. Data throughput
can also be managed dynamically,
where it is maximized only when
data transmission is required,
and reduced to a keep-alive pulse
when no new data is present to
simply maintain the connection.
On our client’s hardware, data
was collected off an inertial mea-
surement unit (IMU) to analyze
and determine insights on the
user’s behaviour. The original
firmware used a software timer
polling implementation, where
the microcontroller would wake
up, read the sensor for data, then
go back to sleep. However, this
is an inefficient method because
there is power overhead in both

waking up the microcontroller
and reading a single measure-
ment from the sensor over a fast
SPI interface. The microcon-
troller consumes significantly
more power at operation (~4mA)
compared to the sensor (< 5uA),
leading to a non-trivial amount
of excess consumption.

An improvement to this is to
use an interrupt-driven, first-
in-first-out (FIFO) queue. In
this implementation, the IMU
continually stores samples in its
internal FIFO, and when a wa-
termark is reached, it wakes up
the microcontroller and delivers
all stored samples (configurable
up to several hundred) at once.
In comparison, the power hun-
gry microcontroller can read
and process hundreds of samples
instead of reading one at a time,
as done in the polling method.
Writing to non-volatile memory
like flash or EEPROM can also
draw a significant amount of cur-
rent, and reducing the frequency
of this operation will only help

increase battery life. Writing to
SRAM consumes much less cur-
rent than writing to non-volatile
memory, and since the micro-
controller is always powered, the
volatile memory is not at the risk
of losing data. By offloading the
processing to the lowest power
device, we were able to reduce
the average consumption by ~3x.

Peripheral Management

When programming microcon-
trollers, it’s easy to fall into the
habit of enabling peripherals
without considering their life-
time or impact on battery life.
To truly optimize battery life,
careful control of peripherals
and resources should be done
to ensure they’re disabled when
not in use. This is typically done
by setting or clearing a bit in a
power register. Using a real-time
operating system like FreeR-
TOS can help simplify this
management of resources, since
tasks can be easily suspended
and resumed while maintaining

clean code and a clear separation
of concerns between modules.

The table (at left) provides a
summary of the high level com-
ponents and the resulting reduc-
tion in current consumption. In
certain areas, we were able to re-
duce current consumption by a
factor of 3, and others by orders
of magnitude. Ultimately, we
were able to increase battery life
on a 100mA lithium-ion battery
from ~10 days to ~45 days.

Conclusion

Always-on, connected devices
provide challenges to hardware
and firmware engineers. A host
of optimizations can be done
including timing accuracy, RF
optimization, antenna design,
minimizing leakage current across
components and other fine-tuned
power management. EPXT

MistyWest is a product development
partner that acts as the bridge from lab
to assembly line for intelligent and
connected devices www. mistywest.com
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The (re)emergence of inductive
resonant wireless charging

High-frequency solutions are becoming leading contenders for new use cases

About three years ago,
a major inflection
point happened in the
wireless power indus-
try. Apple announced that its
phones would charge wirelessly
using the Wireless Power Con-
sortium’s Qi Standard. This was
a big moment for the industry, as
it brought together all the major
players on a single standard, of-
fering the benefits of interopera-
bility and safety on a global scale.

Qi’s low-frequency, inductive
charging method prevailed over
a high-frequency, inductive res-
onant method promoted by the
AirFuel Alliance (which merged
the Power Matters Alliance
(PMA) with the Alliance for
Wireless Power (A4WP)). As a
result, billions of Qi-certified
phones and chargers have since
been sold, making Qi a global
wireless charging standard.

But, Qi-based charging has
limitations — most notably, power
levels, freedom of placement and
a constrained design limitation of
the outer dimensions of the wire-
less power antenna (~25mm diam-
eter). Because of these limitations,
product developers who value the
benefits of wireless charging are
revisiting high-frequency solutions
promoted by the NFC Forum and
AirFuel Alliance.

Power and Data Using NFC
NFC is the newest entrant into
the wireless power standards
game, and its potential is massive.
With an installed base of billions
of devices, NFC traditionally has
been used as a communications
platform, but earlier this year its
standards body — the NFC Fo-
rum — turned on a small amount
of power transfer (~0.5 watts
received) as part of the protocol.

This innovation opens up op-
portunities for wireless charging
in a variety of small, space-con-
strained devices like smartwatch-
es, fitness bands, smartglasses,

and styluses. Some of the initial
products rolling out with this
method of wireless power trans-
fer include Samsung’s Galaxy Fit
and Huawei X Gentle Monster
Smartglasses.

But, for this technology to re-
ally take off, the amount of power
received needs to increase, while
keeping NFC’s data transfer
rates in the 106 — 848 kb/s range.

NuCurrent — a US-based wire-
less charging technology developer
with over 125 patents —has created
a proprietary NFC extension that

enables up to 3 watts of power re-
ceived while driving data transfer
rates at 106kb/s and up.

Moving forward, NuCurrent
sees applications of this propri-
etary extension being applied by
a broad range of manufacturers
across many product categories,
providing a premium wireless
charging experience for their
users. Soon, you’ll see complete
wireless charging of hearable de-
vices (either in cases or directly
placed on top of the NFC antenna
of the phone), which means you’ll
have on-the-go charging for small
wearable devices with these NFC
charging capabilities on-board.

AirFuel — which promotes an
inductive resonant charging tech-
nology that operates at 6.78 Mhz
— may have lost to Qi as the de
facto phone charging standard,
but this method of charging has
many powerful attributes. These

How is Qi advancing?

Almost immediately following Apple’s decision to adopt the Qi standard,
Apple and Samsung began promoting proprietary extensions to Qi that
allowed for faster charging of their phones. Apple’s fast charging bumped
the speeds from 5 watts to 7.5 watts and Samsung’s extension took charging
from 5 watts to 8 watts. These proprietary extensions were developed to
provide a better user experience for their specific devices pushing wireless
charging closer to their wired charging counterparts.

Earlier this year, Apple announced the re-launch of its proprietary MagSafe
platform, which includes wireless charging up to 15 watts, but only with the
iPhone 12 and at a different operating frequency than Qi. Apple’s announcement
follows the development of other proprietary charging extensions by major
players in the industry including Huawei and Samsung.
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include a greater separation be-
tween transmitter and receiver,
a one-to-many relationship be-
tween transmitter and receiver,
higher power potential, and
greater spatial freedom.

With all these advantages, it’s
easy to wonder why this method
didn’t take off. The answer is
pretty straightforward. It comes
down to cost of components,
balancing system dynamics, and
mastering electromagnetic inter-
ference (EMI).

Using the principles in the
AirFuel standard, NuCurrent
has developed a proprietary
extension that clears those two
hurdles to the commercialization
of the technology. One example
is the development of a platform
that features a series of modular
tiles that form an extended-range
surface for wireless charging.
— suitable for workspaces and
other areas with multiple devices
of different types.

Proprietary extensions of
wireless charging (in this case,
Qi) create opportunities for
greater functionality within a
product ecosystem. Through
these announcements, phone
makers appear to be saying “your
phone will work on Qi, but it will
work best using our proprietary
extension,” so this is a space to
keep monitoring.

But Qi (and proprietary
extensions of it) aren’t limited
to smartphones. One example
outside of mobile phones is Hon-
eywell’s CN80/85 computing
platform which features a wire-
less charging solution developed
by NuCurrent. By developing an
extension off of the Qi standard,
NuCurrent delivered 10 watts of
charging over a 10mm gap with
an authentication scheme and
voltage regulation to support use
in multiple vehicle types. EP&T

Article submitted by NuCurrent
https://www.nucurrent.com/
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Editor’s welcome to EPTECH On Demand

After more than 30-years of bringing Canada’s electronics

industry together in each of the major centres country-

wide, EPTECH traditional table-top trade shows are

going virtual. Bowing to the existing conditions thrust
upon the business community by a global pandemic, Canada’s pre-
mier B2B electronics trade show series will appear in a virtual format
four different times through 2021.

Unlike the analog version of the shows, EPTECH On Demand
will air for three hours, beginning at 1pm EDT each show day.
The first of four virtual events to be held in 2021 is on April 28th.
EPTECH On Demand will continue to provide top-notch sessions,
led by industry experts, to help attendees stay on trend and grow
their business. Each show date will feature a keynote speaker to kick
off the day.

Leading the way on April 28th is Jean-Rémi Pouliot, CEO of
Brilliant Matters, a Quebec City-based supplier of organic semicon-
ductors and conductors for electronic OEMs. Pouliot will address
the rise of printed electronics, more specifically the sub-market of
organic printed electronics. The goal intended is to give a glimpse of
the possibilities (market, drivers, applications, economics).

The opening keynote on May 19th will be led by Kevin Bailey,
founder & CEO of Ottawa-based electronic engineering design
house Design 1st. Bailey will help attendees get educated on the
manufacturing process, stressing the importance of integrating
manufacturing early in the product design lifecyle.

On June 16th Ethan Escowitz, founder & CEO of Arris Compos-
ites will lead a discussion on innovations in materials and manufac-
turing technology that permit reimagining of product design and
performance.

On September 15th Tony Chahine, founder and CEO of Toron-
to-based textile computing giants Myant Inc., will provide industry
leading insights in the area of wearable technologies.

Face-to-face video calls and chat

EP&T’s parent group, Annex Business Media, has secured Pheed-
Loop as its online show platform — including EPTECH on Demand.
The virtual event portal allows exhibitors to see, in real-time, who is
visiting their booth. Interactive features include face-to-face video
calls and chat. Users can share their screen on a video call, walking
attendees through a website, presentation, or anything else.

We’ve invested a lot of time into developing the virtual EPTECH
experience, that will help both exhibitors and attendees achieve a
strong return on investment and on their time. Our virtual equiv-
alent will provide attendees with the ability to have direct contact
with product and service suppliers Show visitors can still drop in on
exhibitors ‘booths’ and chat about their project and find solutions,
partners or new suppliers.

I look forward to ‘virtually’ seeing you there! |

STEPHEN LAW - Editor - slaw@ept.ca
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EPTECH Schedule

Wednesday, April 28
STREAM 1: Connectors and Component,
Wire, Harness and Cabling

STREAM 2: Switches, Sensors and
Displays

01:00 PM - 01:40 PM
Opening Keynote

Jean-Rémi Pouliot

01:40 PM - 02:00 PM
Trade Show & Networking

02:00 PM - 02:30 PM
Product Showcase

Connectors & Components, Wire,
Harness and Cabling

02:30 PM - 03:00 PM
Product Showcase

Connectors & Components, Wire,
Harness and Cabling

03:00 PM - 03:20 PM
Trade Show & Networking

03:20 PM - 03:50 PM
Product Showcase

Switches Sensors, Displays

03:50 PM - 04:20 PM
Product Showcase
Switches Sensors, Displays

04:20 PM - 04:30 PM
Closing remarks
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April 28 - Keynote Speaker

Jean-Rémi Pouliot « Brilliant Matters Organic Electronics

Jean-Rémi Pouliot was born in Quebec City, and received his B.Sc. in Chemistry from Université Laval in 2011. He was awarded an NSERC Gra-
ham-Bell scholarship while doing his Ph.D. under the supervision of Professor Mario Leclerc. His research focused on the development and
adaptation of direct (hetero) arylation polymerization with an emphasis on high-performance materials for plastic electronics. Believing in the
commercial potential of this technology, he co-founded Brilliant Matters along with Philippe Berrouard in 2016. The idea was to bring sustainable,
greener material production methods to the printed electronics market and sub-markets. Due to this innovative business model and high-qual-
ity products, Brilliant Matters has customers worldwide, from Vancouver to Tokyo.

Jean-Rémi will address the rise of printed electronics, more specifically the sub-market of organic printed electronics. He will give a glimpse of the possibil-

ities (market, drivers, applications, economics) of this fast-growing field and deliver a real case study in Brilliant Matters, and its printed organic solar cells.
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Canada’s unveils first lab, incubator
for semiconductor, hardware

ventureLAB initiative enables tech companies building foundational technologies in
transformative sectors like Al, clean tech, IoT, and beyond

ventureLAB, a leading
technology hub located in York
Region, northeast of Toronto,
has received $4.73-million in
Fed/Dev Ontario to create the Hardware
Catalyst Initiative, Canada’s first hardware
lab and semiconductor incubator.
This competitive program enables tech
companies building foundational technolo-
gies in transformative sectors like Al, clean
tech, 10T, and beyond, to accelerate their
time to market in a sector that normally
incurs lengthy entry and scale times. The
Hardware Catalyst enables the creation of
transformative technologies that will power the products of tomorrow — in-
cluding healthcare technology, consumer electronics, telecommunications,
smart energy, connected transportation, and more.
Semiconductors are a critical component at the core of many emerging
industries and innovations, ranging from electric vehicles, to robotics in

precision agriculture, to 5G communi-
cations and mobile devices.

The injection of funding will allow
ventureLAB to purchase advanced
computing infrastructure for the lab to
virtualize equipment, which has
become essential in the COVID-19
context. This will enable entrepreneurs
from across Canada, including in rural
regions, to utilize the platform
remotely, expanding the reach of the
Hardware Catalyst Initiative beyond
the Greater Toronto Area. In addition,
the facility will purchase cutting-edge

equipment (with a focus on 5G technologies, autonomous vehicles, and Al

development) not currently available in Canada. Building more end-to-end
capabilities to commercialize new hardware and semiconductor products

domestically will encourage growing Canadian companies in this sector to

keep operations in Canada.

Cutting Edge Laser Cut
SMT Stencils

BlueRing Canada

1180 Stellar Dr. Unit 6
Newmarket ON L3Y7B9

Blue {"_I‘_ly

BlueRing Stencils Now
Made in Canada!

Exclusive Canadian
Licensee of NanoSlic®

Contact BlueRing’s Exclusive
National Sales Representatives:

Dedicated Engineering
& CAD Department

905-853-7996 Q
www.blueringstencils.com 3
orders@blueringcanada.com B
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Klngsteo

Leadersin
/|\> custom cable assemblies
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Growth of domestic hardware

The lab expansion will help to address the increasing demand for this
specialized technology, which includes providing a Canadian-made solution
to help meet global demand for microchips used by automotive and consum-
er electronics manufacturers. It will accelerate the growth of an additional 17
domestic hardware and semiconductor companies, support the commer-
cialization of eight new products, and generate $7 million in new product
sales, bringing the total number of companies supported through the
FedDev Ontario investment in the Hardware Catalyst Initiative to 60. This
investment will also leverage an additional $1.35 million in private investment
and will create 35 skilled jobs.

“The Hardware Catalyst Initiative is exactly what we needed: industry-spe-
cific mentorship, connections to the necessary partners in a semiconductor
supply chain, and access to a state-of-the-art lab to support our product
development. Joining the program was a major step forward for our
company,” said Brenden Crowley, co-founder & CEO, Micromensio Inc.,
developers of next-generation sensing technologies.

The team has been an invaluable resource throughout our journey. The
ventureLAB advisors are always available to share the wealth of their
experience and it has been fantastic working with them this past year. |
would highly recommend the program to any hardware company looking to
scale their business,” says Joseph Ma, CEO, Bionic-i Inc.
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EPTECH Schedule

Wednesday, May 19

STREAM 1: CEM Design & Manufacturing
STREAM 2: Production Equipment &
Coatings

01:00 PM - 01:40 PM
Opening Keynote

Kevin Bailey

01:40 PM - 02:00 PM
Trade Show & Networking

02:00 PM - 02:30 PM
Product Showcase

CEM Design & Manufacturing

02:30 PM - 03:00 PM
Product Showcase

CEM Design & Manufacturing

03:00 PM - 03:20 PM
Trade Show & Networking

03:20 PM - 03:50 PM
Product Showcase

Production Equipment and Coatings

03:50 PM - 04:20 PM
Product Showcase
Production Equipment and Coatings

04:20 PM - 04:30 PM
Closing Remarks

Cords Ahoy! Interpower
Tacks Around Slowdowns

Interpower® 1-Week Lead-Times and Same Day Shipping on in-stock North American cords
and cord sets help untie global logistical knots. Our U.S.A.-made cords navigate past shipping
containers towering over congested docks. Our power cords are customizable—lengths,

colors, labels, packaging—to your specifications. All Interpower cords are tested in

both design and production phases.

Whether ordering 1 cord or 5,000, Interpower provides customized solutions.
Made in lowa, Interpower remains unaffected by logistical lockdowns
and slowdowns—we won’t let your cords pile up on a dock!

K/
l==l
A4

interpower

Toll-Free Phone: (800) 662-2290
E-mail: info@interpower.com

Business Hours:
7 a.m.—6 p.m. Central Time

Order Online!
www.interpower.com
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May 9 - Keynote Speaker

Kevin Bailey - Why Integrating Manufacturing Early in the Product Design Lifecyle is so Important

Kevin Bailey is the founder and CEO of Design 1st, an electronic design house in Ottawa. For more than 25 years, organizations have turned to
Design1st for its full suite of end-to-end product development expertise - research, design, engineering, prototypes, testing, marketing support,
transfer to production and finalizing product for first market release. Under Kevin’s leadership, Design 1st has delivered more than 750 products
to market across a variety of industries, which influence millions of people globally. Design 1st has helped global firms turn ideas into success-
ful commercialized products, including Motorola, Acer, Stanley Tools, Ericsson and Christie Digital.
Prior to founding Design 1st, Kevin was on the ground floor of global hardware product innovation, cutting his teeth with National Research
Council, General Motors, Shell, Bell Northern Research Labs and Nortel Networks - where he played an integral role in their forward-thinking behavioral research
focused design team on next generation communication devices, including the first global smartphone design, development and initial production in 1994.

Leaders in Product Design, Manufacturing, and
Supply Chain Management / 25 Years of Driving Success

< Avnan

CELEBRATING 25 YEARS

g Avnan strives to provide customers with best-in-class

electronics design and global manufacturing solutions,
mitigating risks in the overall supply chain.

www.avnan.com
L, (888) 286-2698

GAIN ACCESS TO:

v/ Price & availability on over 2.5 million
part numbers

<

425,000 part numbers in stock

<

Search & buy online 24/7

<

View/schedule orders, tracking info, and
invoices online

Contract & discount pricing
Visibility on bonded inventory

Request RMAs & expedites

A N RN

Connect with your account manager for
more info: price matching or quote requests

CONTACT US FOR ACCESS:

info@e-sonic.com
e-sonic.com

raey BiecCia
800-567-6642 ISO

MEMBER
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Venture capital fund to support next-gen tech

Quebec welcomes a new player in its
innovative ecosystem with the
launch of Boreal Ventures, the first
venture capital fund dedicated to
high-tech companies. Created in partnership
with Centech, a Montreal-based incubator
specializing in technology, this fund will support
the development of companies in the pre-seed
and seed stages in science and engineering.
With an initial investment capital of $26-mil-
lion, Boreal Ventures will support companies
that emerge from Centech and Quebec’s
innovative ecosystem. The start-ups targeted by
this new fund operate in applied science (deep
tech) sectors such as artificial intelligence (Al),
medical technologies, industry 4.0, and
connected objects.
“Boreal Ventures is addressing a real need
among companies in deep tech, explains David
Charbonneau, managing partner at Boreal

Ventures. “Cutting-edge innovation is marked by a development cycle that is
sometimes longer and requires more capital than its purely software counter-
parts. Consequently, there are few Canadian funds available for this type of
company. However, the potential for companies specialized in deep tech is

Richard Chénier, general manager of Centech
(on left) with David Charbonneau, managing
partner at Boreal Ventures.

vast and what they create meets the needs of
today’s and tomorrow’s society.”

“This new fund will provide our entrepreneurs
with the financial leverage they need to start and
grow ambitious projects. The government’s
support for successful high-tech companies is
essential for economic recovery,” said Pierre
Fitzgibbon, Quebec’s Minister of Economy and
Innovation.

Collaboration with Centech

Centech has a strong reputation. Since 2016, it
has reviewed some 1,175 projects, raised more
than $150 million in capital by its companies,
created nearly 500 jobs, and these companies
have a survival rate of 65% after five years. With
its privileged access to Centech’s experts, Boreal
Ventures will be able to rely on an expanded
multidisciplinary team to assist with due
diligence services, operations, and the outreach

of the fund and the companies it supports.

With Quebec being an important player in Al and the research that
emanates from its universities, one of Boreal Ventures’ main objectives is to
highlight the full potential of Quebec’s high-tech entrepreneurial cluster. |
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BRING YOUR IDEAS
TO MARKET FASTER!

Creaform Engineering adds value to any - Industrial design
engineering project, providing on-demand - Mechanical engineering

access to expertise in a variety of fields. - Electronic engineering
- Numerical simulation (FEA, CFD)

- And more

c CREAFORM
ENGINEERING

Repeatable, Accurate, Highly Efficient Testing
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DC SOURCES & GRID SIMULATORS

Power Conversion Renewable Energy EV & EVSE

)
2
8 &
o o
S S
& =
©
6kW/12kW/18kW 9kVA/12kVA/15kVA
Bidirectional DC Power Supply + Regenerative Loading Regenerative Grid Simulators
) = =D = @ R (@
e womEom ™ E e =5 R e W
2in1 1800V/40A V123 15KVA/3U =
Source and Auto Range EV Battery Universal Touch High Power  Wide Voltage Parallel Regenerative Universal Touch
Regenerative Output Pre-Testing Simulator AC input Screen Density Output Capability Capability AC input Screen
Load

Simulate real-world operating environments, reduce the number of instruments needed in your test lab, and reduce energy usage
over traditional test equipment which can only discharge power in the form of heat. When used widely in high power applications,
this regenerative technology saves electricity costs and promises to significantly reduce carbon footprints around the globe.

To learn more visit chromausa.com

©2021 CHROMA SYSTEMS SOLUTIONS, INC. ALL RIGHTS RESERVED.
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EPTECH Schedule

Wednesday, June 16

STREAM 1: Enclosures, Metalwork, 02:00 PM - 02:30 PM

Thermal Management Product Showcase

STREAM 2: Power Supplies, Power

Management, Batteries Enclosures, Metalwork, Thermal

Management
01:00 PM - 01:40 PM
Opening Keynote

Ethan Escowitz , founder and CEO.

02:30 PM - 03:00 PM
Product Showcase

Enclosures, Metalwork, Thermal
Management

01:40 PM - 02:00 PM
Trade Show & Networking

03:00 PM - 03:20 PM
Trade Show & Networking

03:20 PM - 03:50 PM

Product Showcase

Power Supplies, Power management,
Batteries

03:50 PM - 04:20 PM
Product Showcase

Power Supplies, Power management,
Batteries

04:20 PM - 04:30 PM
Closing Remarks

Switch to Better Performance!

Multiplexed Switching Systems & Electromechanical Switches

._' Carling Technologies* EXPLORE LINE OF PRODUCTS

‘ Innovative Designs. Powerful Solutions.

www.carlingtech.com/switches
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June 16 - Keynote Speaker

Ethan Escowitz - Innovations in materials and manufacturing technology
allow reimagining of product design and performance

The end of enclosures. The dawn of integrated devices. While software and electronics have advanced at incredible rates, materials and manu-
facturing technologies have not - limiting the design and performance of our devices. Arris removes the constraints of the past, unlocking the
next era of thin, lightweight, truly portable devices. Ethan Escowitz, founder and chief executive officer of Arris, will discuss the future of hardware
design, materials, and manufacturing.
In his role, Ethan leads the firm’s strategic direction with a big mission: to unlock advanced composites for world-changing high volume
products. Ethan has arich history of experience that spans a formative period in manufacturing that has witnessed the rise, fall, and stabilization
of additive manufacturing. His ascent to Arris CEO has included roles across the organization and across the product and manufacturing space.
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More than 75000 connector combinations

The modular design of LEMO products provides
more than 75000 different combinations of
connectors with a large choice of contact
configurations:

° High and low voltage ° Fluidic and pneumatic

* Coaxial and triaxial * Hybrid

° Quadrax * Custom cable
* Thermocouple * Cable assembly
* Fibre optic service
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CMC Microsystems and Deeplite
seek to advance Al R&D

Canadian groups partner on next-gen machine learning, Al-powered products

CMC Microsystems, manager of Canada’s

National Design Network (CNDN), a leading

technology and innovation support organiza-

tion in Canada, and Deeplite, a Canadian Al
software company dedicated to enabling Al everywhere, have signed a
Memorandum of Understanding (MOU) to initiate their partnership.

The MOU outlines the initiatives that CMC and Deeplite will collaborate on,
including making the Deeplite Neutrino Al software platform available to
researchers throughout CMC’s diverse network of researchers and entrepre-
neurs throughout Canada.

For Gordon Harling, president and CEO of CMC Microsystems, this is a
perfect fit of made-in-Canada solutions on the bleeding edge of Al technolo-
gy. “Deeplite’s platform is incredibly powerful and has the potential to
profoundly change Al and machine learning. We are very excited to help
deliver this on our cloud networks and provide training so that researchers
and entrepreneurs can use the platform to its full potential.”

Deeplite’s proprietary Al software, Deeplite Neutrino,
automatically makes other Al models faster, smaller and
more energy-efficient creating highly compact, high-per-
formance deep neural networks (DNNs). The platform

provides an automated way for Al engineers and hardware developers to
deploy neural networks on low-power, resource-limited solutions, previously
not suitable for Al. This enables engineers and application developers to
deploy DNNs on edge devices such as cameras, sensors, drones, smart-
phones and autonomous vehicles with unparalleled performance.

Optimizing neural networks with Deeplite and providing developers
instant access to advanced Al software tools requires computing power and
infrastructure. “CMC has a proven record of delivering intricate platforms
seamlessly through their cloud infrastructure and developing training
programs to support innovation. We’re looking forward to working with CMC
and their network of researchers and entrepreneurs” said Davis Sawyer,
co-founder and CPO at Deeplite.l

Investissement
Québec
CRIQ

Partenaire incontournable
des tests et essais sur vos
produits destinés a I’'exportation

Contactez un conseiller industriel: 1800 667-2386 - infocrig@invest-quebec.com - crig.qc.ca
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DISPLAYS TERMINAL BLOCKS
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RANGE OF ELECTRONIC AND
ELECTROMECHANICAL
COMPONENTS, STANDARD AND
CUSTOMIZED OF THE HIGHEST
QUALITY AT THE MOST
COMPETITIVE PRICES.

MEMORY CAPACITORS OPTOELECTRONICS

NEED INFORMATIONS ON OUR PRODUCTS OR SERVICES?
1888 394-1424 | DBLECTRO.COM Price | Specifications | Inventory | Samples | 3D file
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EPTECH Schedule
Wednesday, September 15

STREAM 1: Wearable, Flexible, 1oT and 02:00 PM - 02:30 PM

Wireless Product Showcase
STREAM 2: Test & Measurement and
Regulation Wearable, Flexible, 10T, Wireless

01:00 PM - 01:40 PM
Opening Keynote

Tony Chahine 02:30 PM - 03:00 PM
Product Showcase

Wearable, Flexible, IoT, Wireless
03:00 PM - 03:20 PM

01:40 PM - 02:00 PM Trade Show & Networking
Trade Show & Networking

03:20 PM - 03:50 PM
Product Showcase

Test & Measurement, Regulation

03:50 PM - 04:20 PM
Product Showcase

Test & Measurement, Regulation

04:20 PM - 04:30 PM
Closing Remarks

LCR-Reader’

Simplified PCB Testing

Automatic L, C, R & ESR measurements
1 oz. weight

Automatic range selection

Manual mode selection

One button navigation

Bright OLED display

One-handed use

Ideal for all components

Basic Accuracy 0.5%
Test Frequency: 100 Hz, 1, 10 kHz
Test Signal Level: 0.5 +/- 5% Vrms

Siborg Systems Inc.
24 Combermere Crescent, Waterloo, Ontario, Canada N2L 5B1

Phone: 1-519-888-9906 Fax: 1-519-725-9522 www.Siborg.com www.LCR-Reader.com
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September 15 - Keynote Speaker
Tony Chahine - Textile Computing -Transforming human connectedness through textiles.

Fascinated by the potential for textilecComputing to act as an interface to the human operating system, Tony began his search in 2010 for the
infrastructure needed to produce these wearable solutions at scale. He visited supplier after supplier, from yarn companies and manufacturing
plants, and R&D labs around the globe. What he found was an unwillingness and inability to innovate or contemplate an alternative future. It
was from these roadblocks that Myant was founded - born from a desire to build a bridge to a future that nobody thought was possible.
Toronto-based Myant has become the world’s first end-to-end Textile Computing™ company and its mission is to empower humanity using
loT-enabled textiles. The firm has developed the capabilities required to design, engineer and manufacture connected textile solutions so that
other innovators, be they large enterprises or small startups, can help deliver on the promise of textile computing.
Myant knits sensors and actuators into everyday textiles, giving them the ability to sense and react to the human body.

QUEBEC’S ELECTRONICS CLUSTER

GROW YOUR BUSINESS
DEVELOP NEW MARKETS
FOSTER INNOVATION

WWW.ISEQ.CA

TAKE A SEAT
Plug in strong network
and stay connected in Quebec!

VISIT US AT EPTECH ON DEMAND Accorp © © = Québec23 Canadi
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Ensuring compliance in the smart
wearables market

Since 1500 CE mark and the invention

of the wearable clock, people have

loved wearable technology. Today, we

are fascinated by smart wearable
devices (SWD) that enhance our daily livesin a
multitude of ways.

A growing market

It was predicted in 2014 that the global market for
SWD would be worth $22.9-billion by 2020 (all
figures in USD$). In reality, this figure was exceeded
far earlier, with the market reaching more than
$25-billion and over 245 million devices sold by
2019. This growth is expected to continue, with an
estimated 368.9 million users of smart wearable
tech by 2024, each spending at least $79.75.

What are smart wearable devices?
The term wearable device refers to items that are
worn on the body that contain electrical or

electronic components. Examples include
watches, lights on shoes, and gloves that heat the
hands. However, SWD takes wearable technology
to the next level, with these devices now able to
communicate wirelessly with other designs.
Smart wearables have proven to be very
popular in the fields of entertainment, information
and communication, medicine, health and fitness.

The health and fitness sector has been a key driver
in the market, with fitness trackers still the largest
product category by unit sales.

SWD are now readily incorporated into various
aspects of our daily lives and the range of
products available to consumers is ever growing.
Examples include:

- Watches that connect to smart phones to show
messages etc.

- Wireless headsets to relay telephone calls

- Exercise trackers

- Sleep trackers

- Clothing & boots that warm your feet

Wearable technology has certainly come a long
way since Peter Henlein designed the first
wearable clock. There are now even canine
trackers that connect with a smart phone,
showing that SWDs are not just for humans.

ELECTRONIC PACKAGING IS OUR SPECIALTY!

EPlastic Injection Molding
Metal Stamping ® Deep Drawn

If you can draw it, we can makae it!
Silcone Rubber Keypad

Die Casting ® Swiss Screw

Send us your STP and PDF drawing files, we can get you a quote within 24 hours! Email: alex@lbe.ca

®
For 100 years { WECO ) has been there.

PCB Connectors | Pin Strips | Plug In | Screw Connection | Screwless | SMT | THR | Ceramic
Terminal Blocks | Terminal Strips | Tab Connectors | Barrier Strips | wecoconnectors.com
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Regulations

SWDs incorporate both an electrical and
non-electrical component and are, by their very
nature, classified as cross category products.
The electrical component might be contained in
jewelry, clothing, footwear, etc. and it therefore
needs to conform to the regulatory require-
ments for both electrical and electronic (EE)
products and the relevant regulations for the
surrounding structure.

Products that fail to conform to these
standards are at risk of recall. In some cases,
the reason for the recall has been the electronic
component - for example, in 2008 the EU
recalled some wireless headsets where the
lithium-ion batteries short circuited, causing
overheating. In other cases, the cause of the
recall was the non-electrical component - for
example, in the US in 2014, tracking wristbands
were recalled because they irritated the skin
and caused blistering.

It is therefore important for manufacturers to
ensure their products conform to all the relevant
legislation enforced in their target market. This
can make the process more complex as product
testing needs to be considered in relation to:

Products that fail to
conform to these standards
are at risk of recall. In
some cases, the reason is a
bad electronic component

- Mandatory compliance:

- Product safety

- Electromagnetic compatibility (EMC)

- Radio Frequency

- Chemical compliance

- Compliance related to other categories
(textiles, toys, etc.)

- International Type Approval - CE or FCC

- Patent & alliance logos - Bluetooth, Wi-Fi
Certified, etc.

- Performance & reliability testing - specific
to type of product

Manufacturers operating in EU markets need to
ensure mandatory chemical substance compliance
against a variety of pieces of legislation, including
REACH, directives on packaging and batteries, and
regulations covering persistent organic pollutants
(POPs) and the allergenic effect. In terms of EE
components, EU regulations include:

- Directive 2011/65/EU Restriction of Hazardous
Substances (RoHS)

- Directive 2012/19/EU on Waste Electrical and
Electronic Equipment (WEEE)
Regulations on radio frequency and electro-
magnetic compatibility (EMC)

When operating in the US, manufacturers must

consider:

- Toxics in Packaging Clearing House (TPCH)

- California Proposition 65

- US Public Law 104-142 for batteries
Regulations enforced by the Federal Communi-
cations Commission (FCC)

Most countries will also have safety standards
to which the product must conform. These
regulations represent just the tip of the iceberg
and manufacturers are advised to partner with an
experienced testing and certification service
provider to ensure they are complying with the
correct legislation. W

This article was submitted by SGS.
https://www.sgs.com/en/consumer-goods-retail/
electrical-and-electronics

COMMITTED TO SAFETY.

TOGETHER.

Certification Body

Testing Laboratory

Inspection Body

LABTESTCERT.COM

INFO@LABTESTCERT.COM

1-855-346-0444
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Mouser has something
other sources don't -

Everything your BOM requires

|
mouser.ca/available-to-ship MOUSER
Mouser is an authorized distributor ! ELECTRONICS

of semiconductors and electronic components


http://www.mouser.ca/available-to-ship

DESIGN

ccumer | NEW PRODUCTS

LAB BENCH TEST
INSTRUMENT SERIES
AIDS LEARNING
ENVIRONMENTS
KEYSIGHT TECHNOLOGIES

New Smart Bench Essentials (SBE)
lab bench products provide a
compact and stackable design
suitable for small manufacturing
businesses and modern university
teaching labs. Products deliver the
power of four unique instruments,
including a triple-output power
supply, an arbitrary function
generator, a digital multimeter and
an oscilloscope, through one
powerful graphical interface offering
integrated data management and
analysis capabilities.

% www.keysight.com/ca/en/
cmp/2021/keysight-smart-bench-
essentials-test-instruments.html

LOW-SIDE GAN FET
DRIVER DELIVERS
PROGRAMMABLE
SOURCE CURRENT
GAN SYSTEMS
RAA226110
low-side
driver
designed to
drive
enhance-
ment-mode
Gallium Nitride (GaN) FETs in isolated
and non-isolated topologies. Device
operates with a supply voltage from
6.5V t0 18V and has both inverting
(INB) and non-inverting (IN) inputs to
satisfy requirements for inverting and
non-inverting gate drives with a single
device. Product provides 5.8V gate
drive voltage (VDRV) generated by an
internal regulator that prevents the
gate voltage from exceeding the
maximum gate-source rating of
enhancement-mode GaN FETs.
X gansystems.com

W @EPTmagazine

. EMBEDDED WI-FI

. ANTENNAS OPERATE UP
. TO 6GHZ FREQUENCIES

- AVX

W Series
Embedded
Wi-Fi Antennas
provide a wide

range of standard solutions with ultr-
aminiature form factors, pcb or fpc

i antenna technologies capable of
supporting single- and dual-band
operating frequencies up to 6GHz,
performance-enhancing foam

! coatings, and various mounting
options to enable maximum design
flexibility, easy implementation,

! quicker time-to-market, and
reliable, well-matched performance
for exceptional network coverage

i and high-speed data rates in
wireless applications.

X www.avx.com/

' LORA-ENABLED BOARDS
. SUPPORT 10T SOC
| ST MICROELECTRONICS

STM32WL Nucleo-64
boards, based on the
new STM32WL series
wireless microcon-
troller to integrate a
LoRa transceiver on
its silicon die,
meeting the

. requirements of a wide range of

| low-power wide area network
(LPWAN) wireless applications in
industrial and consumer loT

- markets. NUCLEO-WL55JC1 and

! NUCLEO-WL55JC2 boards provide a
flexible way for users to try out new
sub-GHz wireless communications

! concepts and build prototypes,
choosing from the various combina-
tions of performance, power

i consumption, and features.

% https://www.st.com/en/

| evaluation-tools

‘TRUE’ ZERO OHM SMT
JUMPERS HANDLE HIGH
CURRENT
EMX ENTERPRISES
Keystone series
of ‘true’ Zero
ohm high
current SMT
jumpers replace ‘Zero’ ohm
resistors. Quick and easy set-up,
devices are suitable as true zero ohm
resistor replacements without the
need to change board designs or
layouts. Four resistor chip sizes are
available: 0402 chip size, Cat. #
5112; 0603 chip size, Cat. #5110;
0805 chip size, Cat. #5106 and 1206
chip size, Cat. #5108. Made from
copper with silver plating, devices
lower impedance and circuit linkage.
R www.emx.ca

500W AC-DC POWER
MODULES BOOST
DENSITY, EFFICIENCY
TDK-LAMBDA
PFH500F conduc-
tion cooled soow
ac-dc power
modules are high
density and high efficiency devices

footprint. Devices are rated at 500W
and operates from 85 to 265 Vac
input. Product series is suitable for
conduction cooling and can operate

from -40 t0 100 °C baseplate. Devices |
- include gray and white versions in

i addition to black. The added colors
- allow for distinguishing between
multiphases in data centres. The

i detachable cord connectors are

- suitable for small series builds with
varying cable lengths and coun-

! try-specific plugs.

. % www.schurter.com

come with Read/Write programming
and communication through a PMBus
interface with optional droop mode
current share for simplified parallel
operation.

% www.us.lambda.tdk.com/

DIGITIZED PCB
ORDERING PLATFORM
SPEEDS BUILD PROCESS
BOARDERA SOFTWARE
Kitchener
ON-based
advanced printed
circuit board (pcb)
ordering platform has digitized the

pcb manufacturing process. The firm’s

software automation reduces errors

and operating costs, thus lowering the

price. The eManufacturing platform

will help correct issues as you proceed !

with order. The simulated production
process enables platform users to
quickly source pcbs, while also

identifying and resolving any issues on |

the spot. Platform removes days off
the ordering process, improve
accuracy.

X www.boardera.ca/

PUBLISHER’S PICK

EPOXY FOR POTTING &
ENCAPSULATIONS

Master Bond EP4EN-80 is a one
component, low viscosity epoxy that
offers thermal conductivity, electrical
insulation and a filler material with
ultra small particle sizes. This imparts
high mechanical strength properties,
outstanding dimensional stability and
low shrinkage upon curing.

Master Bond
Email: main@masterbond.com
X www.masterbond.com/tds/ep21ins

REWIREABLE IEC

{ CONNECTORS ENABLES
. CUSTOM CABLING

. SCHURTER
that come in a compact 4” x2.4” brick

Series 4782
rewireable IEC
cord connec-
tors (C13, 70°C)
and 4781 (C15,
120°C), to

. CLOCK SIGNAL
' GENERATORS ARE
. ROBUST

WIiiRTH ELEKTRONIK

WE-SPXO
series quartz
oscillators
comes with
LVDS or

| LVPECL output signal plus 32.768kHz
devices. Temperature-stable devices
are precisely optimized for specific
requirements. Products deliver

! output frequencies from 100 to

| 156.25MHz (models IQX0-618-18,

| 1QX0-618-33, 1QX0-623 and

| 1QX0-624). Designed for applica-
tions with higher data rates.

! w www.we-online.com
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SUPPLY SIDE

ACQUISITIONS

VARITRON ACQUIRED BY
ATLANTA-BASED EMS
East West Manufacturing, LLC, a
global design, manufacturing and
distribution services business, has ac-
quired Varitron Inc., a Montreal-based
provider of integrated electronics man-
ufacturing services (EMS), including
advanced printed circuit board assem-
blies, box-build assemblies, testing and
new product introduction services.
Founded in 1991, Varitron operates
four facilities in and around the greater
Montreal area.This acquisition further
enhances the growth of East West by
adding a well-established nearshore
operation in Canada and advances the
firm’s strategic focus on growing its
North American EMS capabilities.
“We are excited to partner with
Varitron to expand our integrated de-
sign, manufacturing and distribution
services into Canada.” says East West
co-founder and CEO Scott Ellyson.
“Varitron has an established pres-
ence for innovation in a variety of
high-growth sectors such as medical,
industrial, telecommunications and
defense,” Ellyson continues. “Varitron
allows us to offer our customers even
greater nearshore, higher mix, lower
volume, quick turn electronic manu-
facturing services.”

DUPONT TO ACQUIRE
LAIRD PERFORMANCE
MATERIALS

DuPont has en-

tered into a de-

finitive

agreement with

Advent Interna-

tional, one of the
world’s largest private equity firms, to
acquire Laird Performance Materials
for USD$2.3-billion.

The transaction is expected to close
in the third quarter of 2021, subject
to regulatory approvals and other
customary closing conditions.

Laird Performance Materials is a
global leader in high-performance
electromagnetic shielding and thermal
management with a comprehensive
offering of performance components
and solutions that manage heat and
protect devices from electromagnetic
interference.

Laird Performance Materials has
a workforce of more than 4,300 em-
ployees with a global network of 11
manufacturing sites in North America,
Europe, and Asia and 2020 revenues of
$465-million.

HENKEL INVESTS IN
TECHNOLOGY START-UP
FEELIT

Henkel Adhesive Technologies is
aiming to strengthen its capabilities
for maintenance, repair and overhaul
(MRO) solutions by investing in Feelit.
The Haifa, Isracl-based start-up has
developed a unique sensor technology
for predictive maintenance for various
applications in manufacturing. With
the investment Henkel aims to further
expand its leading MRO portfolio for
its broad customer base in industrial
markets.

Founded in 2017, Feelit has de-
veloped a highly sensitive, flexible,
printed nanomaterial sensor that is
applicable on static and rotating ma-
chinery parts. This sensor can mea-
sure strain in ultra-high resolution,
as well as other parameters such as
temperature, vibration, and pressure.

Based on an industrial IoT platform
for real-time remote sensing of struc-
tural changes in mechanical assets,
the system serves as an ‘electronic
skin’ that alerts on critical structural
and operational anomalies in advance.
The sensor delivers a 50 times higher
sensitivity compared to current stan-
dard market applications.

AMPHENOL ACQUIRES
POSITRONIC

Positronic, a global

manufacturer of high

reliability electronic

connector products

based in Springfield
MI, has been acquired by Amphenol
Corp., one of the world’s largest de-
signers and manufacturers of electron-
ic and fiber optic connectors and
interconnect systems.

The deal brings together indus-
try-leading knowledge and experience
in the market, providing customers
with a broad range of products and
technical design support.

“Positronic is a strong fit with Am-
phenol, aligning well with its technolog-
ical expertise, manufacturing versatility,
and customer support,” states David
Kean, recently named general manager
for Positronic. “As part of Amphenol,
Positronic will continue to provide the
connector products and services our
customers demand.”

Positronic products complement
the Amphenol offering, and the ac-
quisition will allow customers to take
advantage of a broad D-sub military
/ aerospace connector portfolio and
have access to new, innovative tech-
nologies in the future.
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Based on the
unique sensor
technology of
Feelit Henkel aims
to expand its
offering for
predictive
maintenance
across multiple
industries.

LITTELFUSE ACQUIRES
HARTLAND CONTROLS
Littelfuse Inc., a global manufacturer
of circuit protection, power control
and sensing technologies, has acquired
Hartland Controls, Rock Falls IL,
manufacturer of electrical components
used primarily in heating, ventilation,
air conditioning, and refrigeration
(HVAC/R) and other industrial and
control systems applications.

For 2020, Hartland Controls had
sales of approximately $70-million.

“Hartland Controls is a premier
provider of control products and
assemblies, with an outstanding rep-
utation for quality, engineering, and
customer service,” says Peter Kim,VP
& GM, Littelfuse industrial business.

BOURNS ACQUIRES
KASCHKE COMPONENTS

Bourns Inc., manufacturer and
supplier of electronic components,
announced that a newly-formed
subsidiary has acquired all shares and
interests of the various entities com-
prising the Kaschke Group with its
headquarters in Gottingen, Germany.
The terms of the transaction were not
disclosed.

Kaschke is a market leader in the
field of customized magnetic compo-
nents and ferrite cores. The company
was founded by Kurt Kaschke in
1955 and became known for its high
competence in the development and
production of application specific
magnetic products.

The firm’s mission is to use its ferrite
core knowledge base for the develop-
ment of solutions tailored to specific
customer requirements matches
Bourns’ culture of innovative design.

EPT.CA

Photo: Henkel Adhesive Technologies



PRODUCT SOURCE GUIDE

BlockMaster’s New PCB
Insulated Terminal Blocks

0P-930-P35 OT-017F-M4
40 Amps / 1,000 Volts 60 Amps / 1,000 Volts

SCHURTER safely advances power distribution
- For PDUs to UL 962 Spill Test

- UL 498 Tamper Resistant
-Temp range -25°C 10 150°C g SCHURTER www.l:;(;CQKSI:sll»;\g'srgR.com

Waterproof protective cases for
sensitive tech equipment

» Made in Canada

» PowerClaw latching system keeps our cases closed
» Waterproof and dustproof. IP67 rated

* Mil-spec indestructible NK-7 resin shell

* Integrated Bezel system for mounting panels

» Custom foam solutions available

« 31 sizes and growing, up to 10 colors

https://nanuk.com

PANEL MOUNT -
BEEPERS & BUZZERS

High
Audio
Output|
In Stock! Competitive Prices! Free Samples!
IP65 RoHS High Audio / Lighted Output!

Listen to Our Product Selection Online!

(847) 956-1920

www.TUSAINC.com

Strip Wire and Jacketed
Cables with Ease

The UniStrip 2300 o ]
stripping machine strips Visit our website, request a catalog,

wires ranging in size phone call for additional i
from 32 - 10 AWG and

jacketed cables up to 0.22"

in diameter. It's fully

programmable and doesn’t

require any mechanical adjustments when

processing different wire sizes and types. The e ——
first in its class, this innovative machine combines Lasers

.. . A 1.93” (L) x 1.26” (W) x 0.88” (H)
precision mechanics, short cycle times, and user- Aluminum Housing

Red or Green: Dot or Line Pattern

friendliness for increased productivity. et

I Schleuniger (847) 238-1420

schleuniger.com | 905.827.1166 www.bealasers.com

ENEWSLETTER

© EPT.CA
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TEARDOWN

Sony PlayStation 5 gaming system

BY IFIXIT

These findings are from iFixit, the
open source repair guide. The popular
online site teaches people how to fix
just about any electronic device, and
sells the parts and tools to make it possible. For
this teardown, the engineers at iFixit have finished
gaming and put down their PS5 long enough for a
proper investigation. Here, they take the PS5
gaming station and controllers down to the studs.

The dismantling of this gaming system revealed
the following components:

AMD custom 8-core / 16-thread 3.5 GHz Zen 2 CPU
AMD custom RDNA 2 GPU

(2230 MHz with 36 compute units)

16 GB GDDR6 RAM

825 GB of SSD storage (plus an m.2 SSD
expansion slot)

HDMI 2.1 connectivity with support for 8K video
at 60 Hz, or 4K at 120 Hz

The PlayStation 5 is a huge leap forward in console
gaming technology, just like its Microsoft rival. It
may have taken the iFixit team a few weeks, but they
learned a lot in their time with the PS5. The device’s
relatively modular and repair-friendly design is
slightly overshadowed by some software locks and
annoying (if not rare) Torx security screws.

Controllers

Out come the guts: button sensors, motherboard,
haptic drivers, and adaptive triggers, all mounted
to a black midframe. Both adaptive trigger
assemblies connect with cables, but the haptic
drivers, USB-C port, and joysticks are all held
down by soldered connections.

On the backside lives the main circuit board. And
where there’s a circuit board, there are chips:

SIE CXD9006GG — Likely a custom Sony chip
doing all the grunt work

Dialog DA9Q087 PMIC

Realtek ALC5524 audio codec

Nuvoton NAU8225 3.0 W Class-D Audio Amplifier

AD INDEX

Absopulse . ...t 37
AdTool. .. oo 20
AVNAN. .. e e 23
BEALASEIS. . oo v ittt 37
Blockmaster. .. ..., 37
BlueRING . ...ovviiii i 13
CarlingTech........ ..., 26
(01 = T 31
ChromaSystems ...........covvuienn... 25
MO DEM@ PEYS 600 cocoococoococcoosoo 39
Coileraft. . ..o v 3
COMEIBE. vttt ettt e e eieeee 21
Creaform Engineering .. ................ 25

Under the hood: a heat pipe for cooling a row
of VRMs, connected to a baby fin stack. Looks
like we’re seeing the back of the main board
here—all the really serious cooling hardware
is mounted below.

Compared to the Xbox Series X’s heatsink, the
PS5’s definitely has some more surface area to
spread that hot, hot heat. The PS5 doesn’t use
a vapor chamber like the Series X, but Sony
claims its combination of copper heat pipes
and heatsinks is just as effective.

Just like the DualShock 4 and DualShock 3
before it, the DualSense battery has a tough
plastic shield and is not glued in place.

The trigger button sensors—R1 on the left and
R2 on the right. R2 seems to use a ‘two-stage’
sensor to differentiate partial and full trigger
pulls, while R1 is a plain-Jane digital switch. A
circuit board to brings it all together. There are
two ribbon cable connections: one to the
buttons, and one to the motherboard.

The only real sticking point with this teardown is discs and storage. Neither console will allow you to
replace their optical drive without some tricky board swapping and soldering, for piracy and cheating
prevention reasons we do not agree with and are actively fighting. And, for the moment at least, you’re
going to have a tricky time finding and partitioning a replacement for your Xbox or PS5 internal storage.
But, for what more people will need to do over their console’s lifetime, these cutting-edge platorms

score a7 out of 10. http://canada.ifixit.com

@ These findings are from iFixit, a wiki-based site that teaches people how to fix almost any electronic device. Anyone

can create a repair manual for a device or edit the existing guides to improve them. iFixit empowers individuals to
share their technical knowledge and teach the rest of the world how to fix their stuff https://canada.ifixit.com
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CANADIAN MANUFACTURING

DAYS

LAUNCH JUNE 1, 2021

Canadian Manufacturing
Demo Days puts the power
of Annex Business Media’s
manufacturing brands

to work to showcase

your product videos
through a single online
source. Promoted through
database, online, editorial
and social media drivers
across 17 manufacturing
titles to ensure you receive
the leads of decision
makers interested in your
products.

For More Information Visit:
canadianmanufacturing.
com/demo-days/
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