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EDITORIAL

Crystal balling 2023
From data to semis – big changes forthcoming

What lies ahead 
for the elec-
tronic design 
community this 
new year? Well, 
we sampled 
the prognos-
tications of 

multiple trusted sources and 
came up with some interesting 
perspectives.

Driving the ‘data is the new 
oil’ narrative, the emergence of 
powerful applications, such as 
artificial intelligence, AR/VR, 
digital twins, sensors and ma-
chine learning will benefit from 
connected data, which will deliver 
unprecedented customer value, 
according to the annual industry 
predictions delivered by connec-
tivity system provider Molex.

“We expect pressure for faster 
cloud-computing speeds and 
edge-computing solutions that 
move data processing and compu-
tational storage closer to the edge 
of high-speed networks,” stated 
Lily Yeung, VP at Molex Ventures.

Yeung anticipates that we will 
see a continued push for 5G, 
diagnostic wearables and electri-
fication, which will contribute to 
ever-increasing amounts of data 
that must be collected, calibrated 
and shared across a multitude of 
smart devices and platforms.

Chips – no dip?
The importance semiconductors 
play in the process of an elec-
tronic schematic design cannot 
be overstated. Thus, conjecture 
around this vital part runs deep. 
Throughout 2023, we will contin-
ue to see chip companies using AI 
to help design chips faster, cheap-
er and more efficiently, according 
to Deloitte. The consultancy firm 
predicts that the world’s leading 
semi players could spend US$300 
million on internal and third-par-
ty AI tools for designing chips this 
year, and that number may grow 
by 20% annually for the next four 
years to surpass US$500 million 

in 2026. The impact of AI will 
likely go far beyond the money 
spent on AI design tools. They 
can enable chipmakers to push 
the boundaries of Moore’s Law, 
save time and money and even 
drag older chip designs into the 
modern era.

“The semiconductor shortage 
has demonstrated the need for 
faster, more efficient manufac-
turing of chips in order to meet 
demand,” said Paul Silverglate, 
vice chair, Deloitte LLP and U.S. 
technology sector leader. “AI-aid-
ed design can be used to address 
this need and can also make older 
chips better by moving to more 
advanced process nodes, and 
even help close the chip talent 
gap. By making chip design faster 
with AI, firms can move beyond 
the current market challenges 
and focus more on what’s next.”

Supercharged semiconductors 
made of high-power materials 
are taking chip development to 
a new level. Replacing silicon, 
these materials - primarily gal-
lium nitride and silicon carbide 
- are suited for the higher volt-
ages, power levels and resilience 
needed for increasingly common 
applications such as EV batter-
ies, super-efficient consumer 
electronics chargers, powerful 
solar panels, advanced military 
applications, space technology 
and nuclear energy.

Deloitte predicts that chips 
made of high-power semicon-
ducting materials could sell a 
combined US$3.3 billion in 
2023, up almost 40% from 2022. 
Growth in these types of chips, 
collectively known as power 

compound semiconductors, is 
expected to accelerate to nearly 
60% in 2024, 

Since 2020, electronic compo-
nent supply chains - in particularly 
microchips, have been extremely 
fraught and the overreliance on 
Taiwan. It takes many years and 
billions of dollars to build wafer 
fabs, so an increase in supply will 
only happen slowly, however there 
has been a surge in the creation 
of new fabs outside of SE Asia, 
which will eventually help the 
supply side. Not sure immediately 
enough to impact 2023?

The demand side however is 
weakening due to international 
recessions and slow economic 
growth. That combined with 
over-buying by many companies 
means that demand is already 
weakening and pundits expect 
many, but not all, semiconductor 
suppliers to reduce lead times in 
2023, though a return to ‘nor-
mality’ is not expected next year.

Semi supply 
From a supply chain perspective, 
companies and governments are 
embracing multi-billion dollar 
long-term plans to strengthen 
the global semiconductor fabri-
cation and packaging scenario. 

Looking ahead, the global 
semiconductor supply chain 
will work towards developing a 
substantial U.S. presence in both 
engineering design and manufac-
turing. This means embracing a 
national strategic semiconductor 
policy – supported by the recently 
installed CHIPS and Science Act, 
which is expected to catalyze the 
geographic diversification of the 
semiconductor industry in the 
U.S. over the next four years.

As the closest business ally 
and geographic neighbour to the 
U.S., Canada will net out some 
residual benefit.  
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Editor
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SEMICONDUCTORS 

TSMC CHIP FAB 
UNDERWAY IN ARIZONA
Just as construction of its first fab 
in Arizona is well underway, con-
tract semiconductor maker Taiwan 
Semiconductor Manufacturing Co. 
(TSMC) announced it has also be-
gun building a second fab, which is 
scheduled to begin production of 3nm 
process technology in 2026. The first 
fab is scheduled to begin production of 
N4 process technology in 2024.

The overall investment for these 
two fabs will be approximately US$40 
billion, representing the largest for-
eign direct investment in Arizona 
history and one of the largest foreign 
direct investments in the history of the 
United States. 

Officials from the U.S. presidential 
administration said the two TSMC 
plants as well as new factories by Intel, 
Micron, Wolfspeed and others could 
give a decisive edge to the American 
military and economy at time when 
competition with China is heating up.

In addition to the more than 10,000 
construction workers who helped 
with construction of the site, TSMC 
Arizona’s two fabs are expected to cre-
ate an additional 10,000 high-paying 
high-tech jobs, including 4,500 direct 
TSMC jobs.

DESIGN HOUSE

ORTHOGONE DESIGNS 
THE FUTURE OF 
ELECTRONIC TRADING
Orthogone Technologies, a multi-disci-
plinary engineering firm that provides 
consulting services in R&D, electronic 
product design and digital transfor-
mation has created what it is calling 
“the future of electronic trading”. The 
Montreal-based design house has done 
so by unveiling its Ultra-Low Latency 
(ULL) FPGA Framework. 

The solution is supported on the 
new Alveo X3 accelerator cards from 
AMD, and is the result of more than 
five years of R&D in high-performance 
FPGA and software solutions specif-
ically designed for ultra-low latency 
financial applications.

“We are proud to leverage our port-
folio of ultra-high performance IP cores 
to build this integrated solution and 
to partner with AMD to provide our 
joint customers with a complete FPGA 
framework to rapidly develop their fi-
nancial applications,” explains Alexan-
dre Raymond, CTO, and co-founder 
of Orthogone Technologies.

To simplify and accelerate project 
development, the Framework kit 
includes a complete suite of IP cores, 
an end-to-end FPGA development 
environment, including design scripts, 
simulation testbenches, the AMD Al-
veo X3522PV accelerator card-based 
reference design, and an in-depth 
software framework.

RTLS

ZEROKEY PARTNERS WITH 
NEXTY ELECTRONICS
ZeroKey Inc., Calgary-based develop-
ers of highly accurate large-scale 3D 
real-time location system (RTLS), 
has partnered with Nexty Electronics 
Corp., a division of Toyota Tsusho 
Group’s electronics trading company. 

ZeroKey services global markets 
with an emphasis on digitization and 
operational visibility of industrial man-
ufacturing, warehousing, automotive, 
and supply chain operations. Part-
nering with Nexty, an accomplished 
electronics distribution company with 
global sales channels across key mar-
ket segments strengthens ZeroKey’s 
support and expansion of its customer 
base in Eastern Asia.

ZeroKey’s second-generation tech-
nology, Quantum RTLS unlocks dig-
itizing and digitally twinning processes 
in real-time and with 1.5-millimetre 3D 
accuracy across an entire facility. The 
hyper-accuracy that Quantum RTLS 
brings to industrial environments dra-
matically increases production efficien-
cy and operational visibility.

IOT

MOHAWK COLLEGE AND 
AIOT CANADA PARTNER 
Mohawk College and AIoT Canada 
have partnered to advance innovation 
and applied research in the internet of 
things (IoT) and artificial intelligence 
(AI) across the country. 

The two-year strategic alliance 
between Mohawk College’s Sensor 
Systems and Internet of Things (IoT) 
Lab and AIoT Canada, the national 
technology cluster for IoT technology 
adoption and development, will pur-
sue a number of research projects and 
initiatives to help Canadian companies 
introduce or increase the use of IoT 
technology in their operations. 

As part of the partnership, Mohawk 
and AIoT will also build a Smart 
Factory Living Lab, to serve as a test 
bed and demonstration site to support 
the exploration of 5G technology and 
Artificial Intelligence (AI).   

NEWSWATCH

Tawain-based semiconductor maker TSMC has begun construction of a fab in Arizona. 

Montreal design 
house Orthogone 
has created the 
“future of 
electronic 
trading”.

The partnership 
deal was signed 
by ZeroKey CEO & 
co-founder, 
Matthew 
Lowe,(left) and 
Nexty president, 
Yasuhiro Kakihara 
(right).
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Vancouver-based tech 
start-up VoltSafe Inc. 
has reached a strate-
gic partnership with 

Menlo Microsystems Inc. to 
co-develop what they are calling 
“the most advanced” electrical 
plug technology ever invented. 

Both companies are strong 
proponents of advancing how 
the world connects to electricity, 
and the combination of Menlo 
Micro’s Ideal Switch technology 
with VoltSafe’s advanced smart 
electrical outlet and connector is 
setting out to enable the future 
of next-gen smart power connec-
tivity. 

Switch is ‘Holy Grail’
Seeing deficiencies in existing 
relays and switches that caused 
the products they operated to be 
bigger, slower, less capable, or 
more expensive, Menlo Micro 
set out to create a better solution 
and developed Ideal Switch – a 
significant electronic component 
innovation since the transistor. 
The firm refers to Ideal Switch as 
the electronic industry’s “Holy 
Grail” – a device that delivers all 
the benefits of a mechanical re-
lay and a semiconductor switch, 
with no compromises. The Ideal 
Switch is tiny, fast, reliable, with-
stands extreme temperatures, is 
ultra-low loss and can handle 
1,000s of watts. This March, 
Menlo Micro announced its 
USD$150 million Series C, 

bringing its total cumulative 
funding to more than USD$225 
million. Vertical Venture Partners 
and Tony Fadell’s Future Shape 
led the round. Menlo’s Micro’s 
confidence in VoltSafe’s disrup-
tive technology powering the 
future of how the world connects 
to electricity, paved the way for 
this early collaboration.  

“Our goal is to innovate and 
empower our partners to disrupt 
the traditional world of relays and 
switches,” said Chris Giovanniel-
lo, co-founder and SVP market-
ing at Menlo Micro. “With our 
Ideal Switch technology, we are 
committed to delivering the best 
and highest performance switch-
ing technology to create a more 
energy efficient and sustainable 
world, with an entirely new 
category of electronic switches. 
We look forward to working 
with VoltSafe to help the entire 
electrical ecosystem unlock the 
promise of next-gen smart power 
connectivity.”

Recognized for reinventing 
the pronged electrical plug 
with the first ever prong-less 
magnetic electrical plug for 
high power, VoltSafe  developed 
the ground-breaking, patented 
Canadian technology in 2015. 
Since then, the firm has created 
the world’s safest, simplest, and 

smartest plug design since elec-
tricity came into homes more 
than 140 years ago.

Four years ago, VoltSafe suc-
cessfully pitched on Dragon’s 
Den, receiving three offers 
above ask, and recently won 
the BC Cleantech Newcomer 
award at GLOBE Cleantech 
2020. Its first product to market 
is VoltSafe Winter – a magnetic 
plug for block heaters.  

Expanding with verticals
The company’s current prod-
uct pipeline includes magnetic 
plug replacement solutions for 
household, commercial, marine, 
electric vehicles, and more.

VoltSafe continues to rapidly 
expand into multiple verticals, 
while partnering-up with Menlo 
will enable the B.C. company 
to produce even more sleek 
embodiments with faster, thin-
ner switches and optimal GHG 
emission reduction features. 

“Integrating Menlo technol-
ogy into our product embodi-
ments will elevate the efficiency 
of our connector solutions, al-
lowing us to create even thinner, 
smarter outlet systems than ever 
before. We’re working extremely 
hard, co-developing a pilot proj-
ect for a major reveal in the short 
months ahead,” says VoltSafe 
CTO, Sanad Aridah.

VoltSafe has discovered a 
smarter and safer way to connect 
to electricity using magnets. Im-
portantly, its patented technol-
ogy empowers retail producers, 
industries, governments and 
essential services to do their 
jobs more safely, efficiently and 
sustainably.

The firm’s patented tech allows 
power to only flow once hot, neu-
tral and ground are connected 
which means they are completely 
safe to the touch, even if exposed. 
VoltSafe products also provide 
power-metering down to the 
plug level for a granular overview 
of how much electricity is being 
consumed at the outlet level.

The firm started its year off 
right, capturing two Innovation 
Awards at CES in Las Vegas 
this January – recognizing both 
VoltSafe Home and VoltSafe 
Marine.  
www.voltsafe.com

WEST TECH REPORT

Firms develop advanced smart connector
VoltSafe collaborates with Menlo Micro on next-gen smart power connectivity 

Vancouver-based VoltSafe combined its advanced smart electrical 
outlet and connector with Menlo Micro’s Ideal Switch technology, which 
garnered attention as an Innovation Award winner at this year’s CES.  

Voltsafe Home is an advanced 
novel conductive connector and 
outlet or ‘smart plug’.

Our goal is to 
innovate and 
empower our 
partners to disrupt 
the traditional 
world of relays and 
switches

http://www.voltsafe.com
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A new wave of elec-
tronics manufacturing 
is on the horizon, aim-
ing to satisfy the in-

creasing demand for sustainability 
and mitigate the impact of volatile 
energy prices. With the electronics 
industry accounting for 4% of 
global greenhouse gas emissions, 
it requires substantial innovation 
to reduce its environmental foot-
print.

Incentives to be sustainable
Sustainability within the semi-
conductor and electronics in-
dustries is being driven forward 
by government mandates and 
green investment initiatives. In-
creasingly relevant to the survival 
of traditional manufacturers is the 
conscious choice of the public to 
only purchase from, and even only 
work for, companies that prioritize 
sustainable practices. 

Environmentalism is often 
perceived as an obstacle-laden 
with legislative red tape and 
burdensome disclosures. How-
ever, companies that embrace 
environmentalism reap long-term 
rewards, and as such, the negative 
perception is replaced by one of 
opportunity. The implementation 
of low-emission manufacturing 
processes or the adoption of 
material recycling and recovery 
schemes can be the financially as-
tute choice presenting an oppor-
tunity to reduce costs associated 
with energy consumption, waste 
treatment, and superfluous steps. 

As energy prices rise globally, 
low temperatures and rapid pro-
cessing methods become more 
attractive. Some of these methods 
employ additive approaches that 
substantially cut waste by print-
ing material only where needed. 
This spares manufacturers the 
costs and emissions associated 
with excess materials and etching 
required in traditional subtractive 
manufacturing. For example, 
switching to additive methods of 
PCB manufacturing can lower 
water consumption by up to 95% 
- an outcome that could save the 
sector hundreds of millions of 
liters of water annually.

IDTechEx’s analysis expects 

additive manufacturing to be par-
ticularly significant to the scaling 
of flexible printed circuit boards. 
Flexible pcbs are an important part 
of the emerging electronics indus-
try as they enable a wider variety 
of applications than conventional 
rigid electronics. Flexible pcbs 
inherently require an overhaul of 
traditional processing – for exam-
ple, using plastic or paper rather 
than conventional FR substrates. 
Embracing a new technology 
enables scope for further chang-
es, such as transitioning to new 
materials and additive methods. 
Low-temperature processing may 
also be imperative for pcbs made 
on plastics such as polyethylene 
terephthalate (PET), considering 
that these have relatively low heat 
tolerances. 

Digitization for smart mfg
Sustainable electronics manufac-
turing presents many opportuni-
ties to be more efficient, reduce 
waste, and improve cost-effective-
ness. Sustainable manufacturing 
can be facilitated through AI and 
IoT, as smart digital manufactur-
ing methods automate processes.

Digital data analysis can help 
remove superfluous steps and 
illustrate where to focus efforts 
to eliminate excess material and 
energy consumption.
   The past three years have been 
full of upheaval, with pandemics, 
trade wars, and energy crises 
dominating front-page headlines 
across the world. The turmoil 

has brought to sharp relief how 
fragile the multi-billion dollar 
electronics industry is. The global 
chip shortage is a salient example 
of the damaging consequences of 
supply chain disruption. 

While it may not be possible to 
immunize supply chains against 
all eventualities fully, there are acts 
that can be taken to minimize risk 
and reduce emissions. One meth-
od involves reducing dependency 
on geographic monopolies such 
as the Asia Pacific region, which 
currently dominates electronics 
manufacturing. Re-distribution of 
the electronics industry is gaining 
momentum of late, with hundreds 
of billions of dollars worth of 
funding going into revitalizing lo-
calized electronics manufacturing 
in the West, as outlined in both the 
US CHIPS & Science Act and the 
European Chips Act. 

Increasingly, access to renew-
able energy is becoming a major 
factor as companies build new 
fabrication facilities. Samsung has 
already achieved 100% renewable 
energy for all of its sites in the US 
and China, with other household 
name companies following suit, 
such as Apple, IBM, Intel, and 
Nokia. 

The availability of renewable 
energy sources varies substan-
tially geographically, with the US 
and Europe leading the way with 
clean energy options compared to 
much of Asia Pacific (AP). Great-
er access to renewable energy may 
give the US and Europe a new 

kind of leverage to encourage local 
manufacturing. Through substan-
tial energy savings and energy 
independence, the production of 
various electronic components 
is likely to become increasingly 
cost-competitive with the Asia 
Pacific region. 

Additionally, since ‘reshoring’ 
will require the construction of 
new manufacturing facilities, 
there’s a substantial opportunity 
to design and equip with sustain-
ability in mind from the outset. In 
contrast, in existing production 
lines, much of the equipment is al-
ready depreciated, increasing the 
relative cost of new investments 
into more sustainable manufac-
turing methodologies.

Outlook
The electronics industry requires 
an overhaul of traditional manu-
facturing approaches contribut-
ing to global warming. Switching 
to low-toxicity, low-emission 
chemicals and processes is a key 
challenge to be addressed in the 
near future as more companies 
commit to attaining net-zero 
targets. Additionally, it is import-
ant to stay ahead of the curve as 
carbon prices may rise, making 
renewable energy the more reli-
able energy source to utilize.  

www.idtechex.com 

The future of sustainable electronics manufacturing

THINK GREEN

BY DR. ISABEL AL-DAHIR, TECHNOLOGY ANALYST, IDTECHEX

PCB Substrate 
Types

Substrate 
materials for 
flexible PCB’s

87%
Rigid FR

13%
Flexible

15%
PET/PEN

8%
Paper

77%
Polyimide

Adoption of PCB Substrate Materials in 2033

Dr Isabel Al-Dahir  
is a Technology Analyst 
for  IDTechEx

http://www.idtechex.com
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We are frequently seeing 
articles about electric vehi-
cles and one subject that 
appears frequently is how 

far can they travel between charges. 
The industrial sector is also very con-
scious of this aspect of battery powered 
equipment. Warehousing, inspection, 
disinfecting, security and many other 
applications are now utilizing robots.

These robots fall into two classifi-
cations: Automated guided vehicles 
(AGVs) are programmed to follow 
predetermined routes and if there is 
an obstruction, operation will be halt-
ed until the obstruction is removed is 
removed. Autonomous Mobile Robots 
(AMRs) utilize sensors or scanners 
and rely on mapping and data to find 
alternative routes to perform their 

function. A robot vacuum cleaner is a 
good example of this.

The run time of battery powered 
equipment is limited by two basic func-
tions. One is the battery’s stored energy 
capability and the other is the amount of 
power drawn over a period of time. The 
run time could be increased by using 
a larger battery; however, this would 
increase the overall size and weight.

Run time constraints 
Run-time of battery powered designs 
is ultimately constrained by the law of 
conservation of energy. This essential-
ly tells us that the amount of energy 
in an isolated system is fixed. Within 
such a system, energy can be converted 
from the battery to driving a motor for 
example. Between charging periods, 

there is a fixed energy budget that is 
established by the physical constraints 
of the battery itself, and it is incumbent 
upon the designer of the device to max-
imize the use of that budget. 

Every battery powered device has 
one or more intended functions, jobs 
or tasks. These require energy to per-
form.  The relationship between energy 
(E) power (P) and time (t) is given in 
equation E=P x t. Be conscious of the 
amount of power drawn from the bat-
tery and the amount of time the battery 
is in use. 

Optimizing power conversion
36V or 48V batteries are being se-
lected to reduce the weight and size 
of the copper wiring and to allow the 
use of more efficient dc motors. These 

Highly efficient dc-dc 
converters extend battery 
run time on mobile 
autonomous robots
BY TDK-LAMBDA AMERICAS TECHNICAL MARKETING

Seeking a power 
converter with a 
logic level enable 
input (remote on/
off function) can 
allow the designer 
to turn quiescent 
sleep modes into 
deep sleep modes 
- such as in the 
application 
above.

E
The relationship 

between energy (E) 
power (P) and time 

(t) is given in 
equation E=P x t.
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voltages may not be compatible with 
controllers, wireless communication 
devices or sensors. Dc-dc regulators 
are then used to decrease the voltage 
to a useable level.  

As most battery powered applica-
tions do not require galvanic isolation 
between the battery and other compo-
nents in the robot, it allows non-iso-
lated dc-dc converters to be deployed. 
These non-isolated converters are 
significantly more efficient than 95 to 
96% efficient isolated converters and 
can be as high as 98.5%.  This reduces 
waste heat, simplifies cooling, makes 
the converter smaller and they have a 
lower price. The non-isolated convert-
ers accept a wide DC input with a wide 
output adjustment range.

Two types of non-isolated converters 
are commonly used. The ‘buck’ con-
verter which ‘steps-down’ the input to a 
lower voltage (Figure 1) and the buck-
boost converter which can step-up or 
step down the input voltage (Figure 2).

Note that a converter should incorpo-
rate a bulk capacitance across the input. 
The battery has source impedance and 
this can impact the dc-dc converter’s 
performance. Having low impedance 
energy storage at the input of the con-
verter will help supply peak currents 
during stop and start load transients. 

Conversion efficiency and 
quiescent consumption
Even though the dc-dc converter has 
a high efficiency, there are some losses 
which can be reduced to maximize the 
battery life. It is necessary to select a 
converter that is correctly sized for 
the application and understanding 
the efficiency vs load characteristic 
will help achieve this. Figure 3 shows 
a typical efficiency vs load curve for 
the TDK-Lambda i7A buck converter 
which can provide up to 750W.  

At light loading the efficiency of 
power converters can be quite ineffi-
cient. With less than 5% loading we 
can see that the efficiency drops from 
98% to about 95%. This may appear a 
small amount of power, but care and 
diligence spent on every Watt loss of 
power will add up.  Other dc-dc con-
verters may exhibit a drop in efficiency 
at 10, 20 or even 30% loading.

Of course, the conversion efficiency 
will be 0% when a power converter is 
operated at 0% load. Even when the 
output load is zero, there will be some 
residual amount current drawn from 
the input. This is to keep the control cir-
cuits energized and maintain the output 
voltage which may otherwise gradually 

decrease over time due to parasitic 
impedances. This power draw under 
these zero load conditions is known as 
the quiescent consumption, a critical 
parameter in battery powered designs. 
If the robot performance requirements 
have been carefully determined, it is 
not uncommon for most sub-circuits to 
spend a majority of their time in a quies-
cent state, waiting to perform some task 
quickly and efficiently. 

In some situations, some output 
voltages need not be maintained in low 
power sleep modes. In these cases, sig-
nificant additional energy can be saved 
by inhibiting the supply rails to entire 
sub-circuits. Seeking a power converter 
with a logic level enable input (remote 
on/off function) can allow the system 
designer to turn quiescent sleep modes 
into deep sleep modes, capitalizing on 
a larger energy savings.

Some manufacturers support dig-
ital-to-analog control of the output 
voltage. This feature can be used to 
reduce the output voltage and slow 
down the motor when the robot is 
returning back to its charging station 
for example.

Second order effects
Optimizing the power conversion 
design has several beneficial second 
order effects above and beyond the 
direct impacts highlighted thus far. 
By using a non-isolated converter, the 
requirement for a large, heavy ferrite 
transformer, which contributes to 
the size and weight of the end-device, 
is eliminated.  In some instances, a 
non-isolated converter in a 1/16 brick 
package (34mm x 36.8mm x 11.5mm 
high) can offer the same amount of 
power as a 1/4 (58.4 x 22.9 x 8.8mm) or 
even a 1/2 brick (61 x 57.9 x 12.7mm) 
isolated converter. With lighter power 
electronics, the robot will weigh less 
reducing the motor power required to 
move the end device. This results in ad-
ditional energy conservation and helps 
manage the energy budget mentioned 
earlier. Non-isolated converters can 
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Figure 1: Buck converter simplified schematic.

Figure 2: Buck-boost converter.

also have streamlined feedback loops, 
removing cost, complexity, and some 
quiescent load from the design.

Summary
The selection of a suitable battery 
for your next battery powered design 
is important. It is arguably just as 
important to optimize the efficiency 
of the devise’s electronics and power 
conversion stages, thus maximizing 
the lifetime of the battery. Special at-
tention should be given to the choice 
of topology, ensuring that as much 
of the battery’s output voltage range 
is utilized as possible, including the 
conversion from the battery voltage to 
the associated electronics driving the 
motor and the associated control and 
navigation functions.  

Consider partnering with an expe-
rienced power conversion company to 
address the needs of your next battery 
powered design. There are many stan-
dard products available and selecting 
the right product for the application is 
very important.   
www.us.lambda.tdk.com
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Figure 3: i7A dc-dc converter efficiency profile versus 
output current.

Figure 4: 
TDK-Lambda’s 
i7A 750W dc-dc 
converter.

http://www.us.lambda.tdk.com
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The world’s reliance 
on cellular networks is 
undeniable. There are 
more than 8 billion 

mobile subscribers globally, and 
the average monthly data usage 
per subscriber will increase from 
15GB by end of 2022 to 40GB 
by end of 2027. With the in-
creased demand both in terms of 
traffic and service quality, the 
world has been waiting for 5G to 
fulfill the promises of coverage 
and excellence. 

5G provides faster speeds, 
greater capacity, better reliabil-
ity, and lower latency. This is 
done through advancements in 
terms of radio access technolo-
gy with wider bandwidths and 
higher frequencies as well as the 
new 5G core architecture with 
end-to-end network slicing and 
guaranteed quality of service. 

For service providers and the 
telecommunications industry, 5G 
deployments are a major and crit-
ical undertaking as they strive to 
increase market share with a more 
powerful and programmable net-
work. This is done by deploying 
5G SA architecture and support-
ing time-sensitive applications, 
higher capacity needs, and edge 
computing. 

Advancements in hardware
Unfortunately, improvements 
have been held back by devel-
opment issues in radio access 
network and applications. How-
ever, this is about to change in 
2023 due to new advancements 
in hardware technology and ease 
of deployment of small cells and 
private networks.

In 2023, we will see the first 
implementations of 5G that will 
allow mobile users and enterpris-
es to fully experience the power 
of the technology at scale. In-
creases in 5G small cell coverage 
will come with less cost, easier 
deployment, and lower energy 
consumption, prompting appli-
cations of 5G including special 
use cases and critical services. 

A small cell is a mini wire-
less network base station with 
integrated RF and networking 
functionalities to provide cellular 
access to a smaller number of us-
ers in an indoor or outdoor set-
ting. They are made to be small, 
compact, and unobtrusive. 

The 5G standard was de-
signed to bring broadband ca-
pabilities to the widest possible 
user base; to bridge the gaps of 
zero coverage in places like ru-
ral areas, or scaling coverage to 
support massive numbers of us-
ers in high-density urban areas. 
Macrocells are the mainstream 
choice of deployment, represent-
ing high-capacity radio equip-
ment with high power signals 
that generally stand 200 feet or 
higher with strict requirements 
in terms of physical locations 
and regulatory laws. They are 
costly and consume hundreds of 
kilowatts of electricity. 

High power macrocells also 
don’t send reliable signal to 
all areas. Devices on the edge 
experience weaker signals. In 
congested areas, even if the user 
is not at the edge or in an indoor 
environment, the growing traffic 
and data demand leads to slower 
speed and higher latency, thus 
limiting the applications. 

In the meantime, enterprises 

and businesses demand large 
scale data analysis tools where 
their information is kept secure 
and safe while the network 
equipment has the capability to 
support high traffic communi-
cation and utilize 5G enabled 
application. This simply cannot 
be done by macrocells.

Recent hardware technology 
breakthroughs are giving net-
work equipment manufacturers 
the capability to develop energy 
efficient and cost-effective small 
cell equipment with better ther-
mal management, smaller form 
factors and higher performance. 
These new, small cells make it 
possible to extend 5G coverage 
in hard-to-reach areas. With com-
prehensive 5G coverage as the 
goal, in 2023 telecommunication 
industry and service providers 
will finally move to deploying 
small cells in larger volumes.

We will see practical applica-
tions of small cells in both the 
consumer and the business/
enterprise markets in 2023. 

Fixed Wireless Access
The first and the fastest way to 
get 5G to consumers will come 
in a small box available from your 
mobile service providers. Over 
100 million FWA connections 
are forecasted by end of 2022. 

Indoor and outdoor Consumer 
Premise Equipment (CPE) will 
become widely available in 2023, 
beginning in India and parts of 
the U.S. CPE connections are 
the best way to extend 5G cover-
age in areas where cable and fiber 
installations are not practical. 

With the clear advantages 
of 5G cellular technology over 
legacy wireless LAN (Wi-Fi), 
private entities, enterprises and 
organizations can deploy private 
cellular network and leverage 
the benefits in their controlled 
and secure setting using the new 
available small cell equipment. 
The cost and power benefits 
of the advanced hardware and 
software solutions make 5G 
private networks one of the early 
deployments of 5G.

The radio access equipment 
over leased licensed bands or un-
licensed band (Citizens Broad-
band Radio Service (CBRS), 
is a band of radio-frequency 
spectrum from 3.5GHz to 
3.7GHz designated by the FCC 
for shared use. Edge devices or 
users need to have access to the 
allocated band either through 
subscription or a provided SIM 
card. This means that a private 
cellular network includes all the 
tech and equipment necessary to 
deploy a functional system. 

Beyond 2023
2023 will be the year of small 
cells. Fixed wireless access and 
private networks will be the first 
real taste of the power of 5G. 
What can we look forward to 
in 2024? In many ways 2023 is 
a stepping stone to the future of 
5G with its full potential. The 
implementations we will see will 
likely happen regionally, depen-
dent on government regulations 
and access. 

On the technology side, many 
in the industry are looking to 
O-RAN, or Open Radio Access 
Network, to change the game in 
5G. This will begin to happen 
in 2024, as service providers 
upgrade their 5G radio infra-
structure with ORAN in mind. 
ORAN allows providers to virtu-
alize the backhaul, giving them 
more flexibility to build faster 
programmable networks, with 
best-in-class equipment. ORAN 
is a must to achieve the vision we 
all want for 5G. 

A 5G forecast for 2023
How small cells will usher in the true power of 5G
BY DR. MARZIEH VEYSEH, CO-FOUNDER & CPO OF SITUNE CORP.

SiTune co-founder says we will see practical applications of small cells 
in both the consumer and the business/enterprise markets in 2023.
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allows the wire to unspool its hundreds 
of pounds while keeping square to the 
extrusion line. The unspooling of cable 
down the line relies on a tensioner on 
one end and a take-up or accumula-
tor on the other end to maintain the 
necessary tension as to complete the 
extrusion process. 

As the bare wire speeds down the 
line up to 1,000 feet per minute, its 
diameter is continually measured by 
multiple readers using lasers integrated 
with computer hardware and software 
which measure to 1/10,000 of an inch. 
The bare copper wire is cleaned along 
the line before being extruded in resin 
by extruders 1-3. Extruder 1 contains 
the natural, light-coloured material 
while extruders 2 and 3 extrude sepa-
rate colours such as blue and brown to 
coat the bulk of natural resin material 
from extruder 1—colours are alternat-
ed from extruder 2 to 3 by turning a 
switch on the crosshead. 

The insulated wire is measured be-
fore and after extrusion while ‘hot’ and 
measured after cooling ‘cold’ once im-
mersed in a water trough via a filtrated 
chiller. Laser measurements are taken 
multiple times along the extrusion line 
to meet worldwide agency standards 
(diameters). 

The various colours designate 
ground, line, and neutral conductors 
according to North American, interna-
tional, and Japanese colours per their 
agency standards. However, four- and 
five-conductors may be required for 
larger cable diameters, requiring even 
more natural resin from extruder 1 
during the jacketing process. The insu-
lated wire maintains agency diameter 
specifications due to the laser mea-
surements which regulate and adjust 
in concert with dry and wet capstans, 
which are vertical drums spinning the 
cable faster or slower to reduce or add 
material to meet preprogrammed di-
ameter specifications.

Bare copper is never spark-tested 
due to the nature of copper and elec-
tricity, but once insulated, the wires are 
spark-tested for holes or gaps in the 
natural material.

Before cord sets are ready 
to be boxed for shipping, 
the colourants used in the 
resins, and the shiny brass 

and alloys of blades and pins may 
often resemble an electrical work of 
art that catches the eye—especially the 
orange and red cord sets preferred by 
Australian and Denmark hospitals re-
spectively. Or maybe it’s a clear molded 
plug, or a hand-wired plug where one 
can see inside to tell whether every wire 
retains electrical continuity around 
the stainless steel ring that binds the 
conductors. Even standard colours like 
black and gray offer a semblance of eye 
candy while manufactured to carry 
hundreds of volts to equipment across 
multiple environments. 

These finished electrical products 
began as reels of copper, pellets of 
resin, stainless steel or alloy screws 
and fasteners, folded brass and other 
alloys, bridges, strands of Kevlar, fuses, 
and the multiple processes of multiple 
machines to extrude (insulating and 
jacketing), cable (in part via a rotating 
capstan), mold, cut, strip, crimp, ultra-
sonic weld (metal and plastic), label, 
hank, and tie. There are also numerous 
stations along the way just on the ex-
trusion line: multiple laser-measuring 
stations, a wire-cleaning station, ex-
truders 1-3, a talc station, spark testers, 
a water-cooling station, and a drying 
station.

Everyday marvels 
Inventions that changed the world are 
too numerous to list: fire, the wheel, 
gun powder, the printing press and the 
steam engine, the pencil and the light 
bulb, and likely somewhere down the 
list is the bare copper wire. Copper is 
an iconic conductor with many great 
properties—corrosion resistance is 
high among them, and copper is still a 
popular conduit for water.

Extrusion line: 
A magical mystery tour
One reel at a time, the copper con-
ductor wire unspools with the aid of 
a clipper lift inside a ‘bug eye’ which 

Jacketed wire (cable)
Once the separate insulated wires 
spool onto the take-up, the individ-
ual spools run through the rotating 
capstan connected to the cabler, and 
strands are ‘bunched’ into a length of 
lay: the length of one coloured wire wo-
ven under another coloured wire (vis-
ible to the eye) is one definition of the 
length of lay. The length-of-lay makes 
the bunched wires more flexible which 
helps preserve the electrical continuity 
of its conductors. 

Before being jacketed, the bunched 
length-of-lay conductors are coated in 
talc (for easier wire-stripping by the 
customer) before being jacketed in 
natural resin and a single layer of co-
lourant. Extruder 1 is the workhorse 
for jacketing since cable requires much 
more natural resin than colourant to 
hold the conductors in place while 
remaining flexible. The single layer 
of colourant is added onto the cable 
wall for identification (line, neutral, 
ground, etc.).

The jacket runs through a printer 
down the line to receive agency (UL/
CSA/VDE, etc.) file numbers and ap-
proval marks, voltage and flammability 
ratings, jacket material, e.g., ‘SJT’ and 
sizes in AWG and mm along with the 
manufacturer. The cable is now ready 
to be reeled onto a wooden spool where 
it is wrapped in plastic and properly 

From bare wire to 
eye-candy resins 
US-based cable & cord set maker holds  
the line   BY INTERPOWER CORP.

A clear moulded plug lets you see if every wire retains 
electrical continuity around the ring that binds conductors.

Before being 
jacketed, the 
bunched length-
of-lay conductors 
are coated in talc 
for easier 
wire-stripping by 
the end-user. The 
cords are then 
jacketed in 
natural resin and 
a single layer of 
colourant.
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labeled. The cable is now ready to be 
shipped. 

Key cable factors  
already determined
While the above process is used for 
both North American and interna-
tional cable, the materials, e.g., resins 
with certain characteristics according 
to the environment for which it will 
be used, will have already been deter-
mined before the first foot of cable is 
manufactured. 

If the market is North America, then 
North American approved cable needs 
to be used. If in Germany, then inter-
national-approved cable must be used. 
If China, the cable must meet Chinese 
standards requiring approvals from a 
Chinese agency—the market where 
products will be sold (North America, 
Europe, Asia, or South America) de-
termines the type of cable and agency 
approvals needed. Typically, countries 
have their own agencies: the United 
States (UL), Canada (CSA), and Ger-
many (VDE), to name a few.

Environments for cable use
One main factor in determining cable 
type is the immediate environment. 
A household appliance requires a 
different jacket than a jacket used for 
industrial use. If used outdoors, one 
must consider abrasion, heat, and 
humidity. And there’s no need to rush 
out and reinvent plastic since UL’s iQ 
site offers many resin ‘recipes’ already 

approved, saving manufacturers the 
cost of sending samples for agency 
testing unless specialized blends are 
needed, such as adding unique mate-
rials to reinforce polymers or adding 
UV stabilizers.

North American cable
North American cable is sized in 
American Wire Gauge (AWG), which 
uses an inverse relationship to size—the 
larger the number the smaller the cable. 
Cable for single-phase applications will 
be either a 2- or a 3- wire variety. A 
2-wire cable is for Class II (unground-
ed) applications while 3-wire cable is 
for Class I applications, which require 
a ground. Three-phase applications 
require either a 4- or 5-wire cable.

Basic cabling material
Thermoplastic
Thermoplastic can be softened through 
heating and hardened through cooling. 
It can be molded when heated and can 
retain its shape after cooling. Thermo-
plastic is the opposite of thermoset.

Thermoplastic Elastomer
Thermoplastic or TPE is a material 
that has characteristics of rubber as 
well as thermoplastic.

Thermoset
Thermoset uses a heating process—
curing—and once the plastic is cured, 
it can’t be altered from its original 
state.

PVC
PVC is a common thermoplastic ma-
terial for cable and conductor jackets 
and some molded plugs.

Rubber
Rubber is also a common material for 
cable. It is a thermoset-type material. 
While it may be more costly than ther-
moplastic cable, rubber is extremely 
durable. Rubber is a good choice for 
outdoor applications.

Summary
As global supply chains remain largely 
unchanged, it’s more important than 
ever to procure finished goods and 
raw materials from distributors and 
production facilities within reasonably 
close proximities, whether those re-
sources come from neighboring states, 
provinces, or regions. As U.S. imports 
continue to decline, more U.S. compa-
nies look toward domestic production 
and partnerships, as well as those in 
neighboring countries. While many 
North American and European com-
panies slowly begin to decouple from 
China, think tanks such as the Foun-
dation for Defense of Democracies 
believe such a decoupling is inevitable 
as a long-term strategy.  
www.interpower.com

Interpower Corp. is one of two remaining 
electrical cord manufacturers in the United 
States. The firm supplies power system 
components worldwide. 

The various colours of the cables designate ground line and neutral conductors 
according to North American, international and Japanese colours per their 
agency standards. 

One main factor in 
determining cable 

type is the 
immediate 

environment. 

http://www.interpower.com
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As global reliance on data 
centers grows, so too does 
their energy consumption. 
While estimates on data 

centers’ total worldwide energy con-
sumption vary, it’s generally agreed that 
the number falls in the range of 1-2% 
— representing a significant portion of 
global energy use. No matter what the 
actual number is, improving efficiency 
even by a small margin would, at this 
scale, result in a significant reduction in 
overall energy use. That’s good for the 
Earth and operators alike.

With concerns about sustainability 
and energy efficiency reaching a boiling 
point worldwide, engineers and power 
specialists are hard at work developing 
solutions to make more efficient data 
centers a reality. Often, these solutions 
present a paradox: Data center de-
signers and operators are looking for 
options that both boost power density 
and improve efficiency. It’s a complex 
and seemingly contradictory task, but 
success, it turns out, may hinge on 
broadening the conversation.

Power density is often viewed as 
a board-level concern, but that ap-
proach limits the potential for density 
and efficiency improvements at scale. 
Instead, the conversation must extend 
beyond boards and components to the 
power architecture of the facility. By 
taking a holistic view of power density 
in a data center — from the utility 
entrance to the cabinet, the rack to 
the board — designers can take the 
necessary steps to mitigate energy loss 
across the operation.

Voltage and footprint:  
A delicate balance
When designing the power infrastruc-
ture for a data center, efficiency and 
power density come down to three key 
factors: footprint, voltage, and cooling. 
Engineers must balance these factors 
as they push the limits of optimization 
to increase power density at both the 
board and facility levels. Success in this 
endeavor may hinge on designing for 
efficiency and density from day one.

Footprint, of course, often becomes 

a primary consideration as it is rel-
atively inflexible. A printed circuit 
board (pcb) has a limited amount 
of space, so making the most of it is 
crucial – especially as computing 
needs continue to increase exponen-
tially with continuous technological 
advancements. Engineers are tasked 
with packing as much computing 
capacity as possible into their boards 
and applications and are cognizant 
that any unused space on a pcb may 
be seen as wasted money due to the 
high perceived cost-per-square-inch. 
These factors equate to limited space 
remaining for the required power 
components. This is one reason pow-
er density is at a premium. Power 
needs increase yet the allotted space 
in a board or in a system remains the 
same (or even shrinks). And given the 
cost and sheer amount of networking 
equipment in today’s advanced data 
centers, even minimal board-mounted 
power density improvements can have 
wide-reaching impacts. 

From an efficiency perspective, one 
aspect to consider is the operating 
voltage on the board. Traditionally, 
the voltages used in data centers at 
the chip level and along the utility en-
trance have been on the lower end of 
the spectrum. Lower-voltage architec-
tures require higher currents – higher 
currents result in lower efficiency 
from transfers of energy (i2r losses), 
especially if sufficient space cannot 
be afforded to mitigate the issue. To 
help, board designers are increasing 
voltages as close to the IT load as 
possible. Implementing higher-voltage 
board-level power architectures, such 
as 48V architectures, can both help 
improve efficiencies and power den-
sities. The spacing required to avoid 
arcing at higher voltages, however, 
is a tradeoff that must be taken into 
consideration.

Beyond board-level power density, 
many of the principles we’ve discussed 
are also relevant at the cabinet and 
facility level. Keeping power density 
considerations in mind from the very 
beginning of the process can help en-
sure more efficient and cost-effective 
operation in the future.

Strategies like reducing the number 
of conversion steps required to provide 
the precise power needed for net-
working equipment or implementing 
high-voltage infrastructure as close to 
devices as possible can help designers 
achieve better power usage effec-
tiveness (PuE) throughout a facility. 
The complex relationships between 
these factors can make optimization 

Voltage, footprint  
and cooling
The power considerations that dictate data centre design 
BY VITO SAVINO, WIRELINE AND DATA CENTER SEGMENT LEADER  
FOR ABB POWER CONVERSION

50%

Data centers only use 
approximately 50% of 

their energy to 
execute computing 

functions.
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Electronics Manufacturing Services
Dynamic Source Manufacturing Inc.
Canada Facility: 403 516 1888 | USA Facility: 480 351 7005

See what's new at DSM!
dynamicsourcemfg.com

For over 20 years, our global customers have counted on us to
bring their products to market efficiently and with peace of mind.
As your EMS solutions partner in Canada and the USA, we evolve
with you to accommodate your specific needs! We are certified
and ready to launch your ground-breaking product. 

Connect with us and experience the DSM difference!
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challenging, but accounting for them 
during the initial stages of facility, rack, 
and board design can help optimize 
operations.

 The cooling paradox
The third factor noted above, cool-
ing, presents another confounding 
element in data center design. Done 
correctly, it can improve efficiency, 
protect equipment, and help boost 
performance. Done wrong? It can have 
serious (and costly) repercussions.

Incredibly, data centers only use 
approximately 50% of their energy 
to execute computing functions. Of 
the 50% used for computing, about 
98% is used to support IT loads. The 
remaining 2% is shed as heat in the 
power conversion process. Of the 
remaining 50% of energy used, 25-
40% is typically allocated to HVAC 
systems to maintain the computer 
room environment, or to computer 
room air-conditions.

The scale of the facility and oper-
ations exacerbates the issue, making 
cooling an even more significant con-
sideration for larger, power-hungry 
data centers. In addition, because 
cooling elements create their own heat, 
a system that’s not cooling equipment 
properly ends up contributing more 
heat to the overall equation. Building 
smaller facilities doesn’t solve the is-
sue; packing more computing power 
into smaller spaces actually com-
pounds the issue further as proximity 
increases temperatures.

There are several options for cooling 
data centers — with air conduction, 
liquid cooling, and geophysical solu-
tions being the most popular. Each 
has its own benefits and drawbacks. 
Deciding which is appropriate for a 
given build is a complex process that 
should take into consideration the size 

and location of the facility, its prox-
imity to cold air or water sources, and 
the equipment within it. Data center 
power designers and engineers can 
also benefit from keeping scalability 
in mind when comparing cooling 
methods to help ensure any choice 
they make can accommodate future 
plans for expansion.

The full picture
As power demands rise and energy use 
in data centers continuous to increase 
exponentially to keep pace with evolv-
ing networking needs, it’s more critical 
than ever for power designers and data 
center operators to view equipment 
and facilities through a holistic lens. 
This can help them to better tackle po-
tential energy waste and inefficiencies 
across equipment and operations on 
the front end of data center planning. 
By considering operations as a whole, 
designers may find ways to boost car-
bon-reduction initiatives, lower energy 
consumption, enjoy practical business 
benefits, and do their part to build a 
more sustainable future. 
www.abbpowerconversion.com

ABB Power Conversion designs and 
manufactures power solutions for 5G, wireless, 
data centre, and industrial applications.

 ABB’s Edge data 
center power 
architecture is 
able to meet the 
demands of data 
centers.

ABB’s robust line 
of dc-dc bus 
converters meet 
the needs of OEMs 
developing 
solutions for data 
centres.

http://www.abbpowerconversion.com
https://dynamicsourcemfg.com/
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DESIGN
SOURCE NEW PRODUCTS

SMART SOLDERING 
PLATFORM MANAGES 
FULL PROCESS
WELLER TOOLS
WXsmart smart soldering platform 
consists of a 2-channel soldering 
station and a hot air module with an 
air and vacuum requirements, from 
pico to micro and ultra soldering are 
part of this platform. A calibration 
unit, as well as a soldering tip holder 
make it a complete platform that 
manages the complete soldering 
process. The all-in-one hand 
soldering platform comes with the 
Total Process Control (TPC), offering 
a maximum connectivity and  
traceability at the highest quality. 
Platform fully supports all IoT 
standards, and comes with cyber 
security to prevent costly down-
times. 

 www.weller-tools.com

POWER SUPPLIES ARE 
CONVECTION OR 
CONDUCTION COOLED
TDK-LAMBDA 
CUS250M series of 250W rated 
power supplies deliver standard 2” x 
4” footprint. Product’s mechanical 
configurations enables both 
convection and conduction cooling 
through the product’s baseplate to 
provide silent cooling. Units are 
certified to the industrial IEC 62368-1 
and medical IEC 60601-1 standards 
for both Class I and Class II (no earth 

ground required) installations. 
Initially, 12V and 24V output voltages 
are available, with 15V, 18V, 28V, 36V 
and 48V models later. 
  www.us.lambda.tdk.com/assets/
TDK-Lambda%20CUS250M%20
Press%20Release.pdf

RESIN ENABLES 
METALLIZATION, 
BOOSTS AESTHETICS
SABIC
ULTEM DT1820EV 
resin assists 
designers in 
elevating the styling 
and aesthetics of 
consumer electronics, while 
reducing costs by approximately 
25% compared to metal. Product 
delivers a smooth, high-gloss finish 
that provides an improved surface 
for different decorative aesthetics: 
paint-free colour, secondary painting 
or metallization using physical vapor 
deposition (PVD). The polyetherim-
ide material features surface 
hardness to help minimize scratches 
and high modulus to avoid PVD layer 
cracks. 

  sabic.com/en

SOLDERING MATERIALS 
REDUCE PEAK REFLOW 
TEMPERATURE
NIHON SUPERIOR
TempSave series of low temperature 
soldering materials address the 
needs of reduced peak reflow 
temperature to reduce defects 

contributing to package warpage, 
reduce energy consumption during 
the reflow process, and avoid 
potential damage to temperature 
sensitive devices. TempSave B58 is a 
eutectic SnBi alloy with a melting 
point of 139°C while TempSave B37 is 
a ductile hypoeutectic SnBi alloy and 
does not contain Ag.  

 www.nihonsuperior.co.jp/english

HAND-HELD 
DISPENSING CLEANER 
IS TOUCHLESS
MICROCARE
Sticklers Pro360 
touchless cleaner 
is a full fiber 
end-face cleaner 
that boosts performance using a 
hand-held dispensing wand to 
deliver a micro-dose of atomized, 
high-purity cleaning fluid within a 
narrow column of pressurized air 
onto a fiber optic connector end 
face. The contamination is carried 
away from the end face with the 
cleaning fluid during the drying 
process. The end face is left clean 
and dry after one 3.5 second cycle 
making light work of end-face 
cleaning. 

 www.microcare.com

ELECTRICALLY 
ISOLATING EPOXY 
BOOSTS HEAT 
TRANSFER
MASTER BOND

EP5TC-80 one part, NASA low 
outgassing rated epoxy achieves a 
thermal conductivity of 3.3-3.7W/
(m·K), while retaining electrical 
non-conductivity. Product requires a 
cure at 80°C for 1.5 to two hours. To 
optimize performance properties, a 
post cure of 1-2 hours at 80°C is 
recommended. Featuring a 
thixotropic paste consistency, this 
compound adheres well to a variety 
of substrates such as metals, 
composites, glass, ceramics, and 
many plastics. 

  www.masterbond.com/
properties/thermally-conduc-
tive-epoxy-adhesives

DATA TRANSFER 
CONNECTORS INCLUDE 
USB 3.1, SPE
LEMO 
Field-proven, high-speed data 
transfer portfolio includes USB 3.1 
and Single Pair Ethernet connectors. 
Devices provide data transfer speed 
up to 10Gb/s. Device’s state-of-the-
art inserts ensure optimum shielding 
& absolute signal integrity. Products 
are equipped with a pair of USB 2.0 
contacts to ensure backwards 
compatibility as well as a low voltage 
power contact.

 www.lemo.com/en

‘AUTO’ BLADE FUSE 
HOLDERS ENSURE 
POSITIONING
EMX ENTERPRISES
Keystone Electronics full line of fuse 
clips and holders 
includes low insertion 
force, reliable and 
compact automotive 
blade fuse holders for 
Maxi style devices. 
Made to ensure 
secured positioning during solder-
ing, holders support voltage up to 
500Vac and 40A, as well as fully 
insulated clips to protect fuses and 
reduce assembly time. Insulators are 
made of PA9T black nylon with tin 
nickel-plated copper contacts to 
withstand shock and vibration.  

 www.emx.ca/

MOTION IMU SENSOR 
BOOSTS ACCURACY, 
POWER EFFICIENCY 
BOSCH SENSORTEC
 BMI323 Inertial Measurement Unit 
(IMU) boosts performance and 
integrated features enabling a 
shorter development time. The 
general-purpose, low-power IMU 
combines precise acceleration and 
angular rate (gyroscopic) measure-
ment with intelligent integrated 
features that are triggered by 
motion. Device speeds dev time. 

 www.bosch-sensortec.com

Visit ept.ca for the latest new 
products, news and industry events.

http://www.weller-tools.com
http://www.us.lambda.tdk.com/assets/TDK-Lambda%20CUS250M%20Press%20Release.pdf
http://www.us.lambda.tdk.com/assets/TDK-Lambda%20CUS250M%20Press%20Release.pdf
http://www.us.lambda.tdk.com/assets/TDK-Lambda%20CUS250M%20Press%20Release.pdf
http://www.us.lambda.tdk.com/assets/TDK-Lambda%20CUS250M%20Press%20Release.pdf
http://www.nihonsuperior.co.jp/english
http://www.microcare.com
http://www.masterbond.com/properties/thermally-conduc�tive-epoxy-adhesives
http://www.masterbond.com/properties/thermally-conduc�tive-epoxy-adhesives
http://www.masterbond.com/properties/thermally-conduc�tive-epoxy-adhesives
http://www.masterbond.com/properties/thermally-conduc�tive-epoxy-adhesives
http://www.lemo.com/en
http://www.emx.ca/
http://www.bosch-sensortec.com
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CONNECT WITH CONFIDENCE

PHOENIX CONTACT ADVERTORIAL

Phoenix Contact’s expertise spans a wide range of applications, so you can make power, control, and 
network connections with absolute confidence. No matter the application, you can trust Phoenix Contact 
for consistent quality, reliability, and high performance—every time.

LPT 16 TERMINAL BLOCKS
Lever-actuated PCB terminal blocks bring a new dimension of con-
venience to wire-to-board connections. The new LPT 16 terminal 
blocks combine lever actuation with highly reliable push-in termi-
nation for an intuitive and fast connection. This provides a higher 

degree of reliability in the field and ensures the 
cost-effective operation of the entire system.

  For a more immersive experience, view our 
photorealistic LPC and LPT products online at 
www.phoenixcontact.com/snap. 

M12 CONNECTOR FAMILY
Discover new capabilities within the popular M12 connector fami-
ly when bringing power to a device or cabinet. Now capable of 16 
amps with four positions plus ground, M12 offers a complete range 
of cable assemblies, field-wireable connectors, and panel-mounted 
receptacles with a quick disconnect system for plug-and-play power. 
Phoenix Contact offers products with advanced shielding technology 
as an innovative concept for sensor/actuator cabling. The company’s 

extensive line of device connectors allows you 
to power your device in a multitude of styles.

 It’s small in size with big power from your 
trusted source, Phoenix Contact. Learn more 
at www.phoenixcontact.com/m12power.

PRC INSTALLATION CONNECTORS 
Phoenix Contact offers PRC installation connectors ideally suited 
for compact and safe power transmission up to 35 A. The PRC se-
ries is made for extreme environments. As a result, it has a wide 
range of connection solutions in building, industrial, and outdoor 
applications.

• With the particularly compact PRC 20 installation system, you 
can transmit currents of up to 20 A. The system is suitable 
wherever there is little space available for power distribution. 

• The PRC 35 series installation system is ideally suited for 
compact and safe power transmission up to 35 A in building, 
industrial, and outdoor applications. PRC power distribution 

and cable assemblies eliminate the need for 
time-consuming wiring in the field.

 Visit www.phoenixcontact.com/prc to 
find out more about our portfolio of installa-
tion systems for your application. 

http://www.phoenixcontact.com/snap
http://www.phoenixcontact.com/m12power
http://www.phoenixcontact.com/prc


Ph
ot

o:
 C

re
di

t t
k 

he
re

 @EPTmagazine  January/February 2023 / EP&T 19

When technology and expertise 
come together
Bringing power to your device can mean milliamps and millivolts or hundreds of 
amps and volts. Whatever your need, Phoenix Contact o� ers fi xed, pluggable, 
and through-panel solutions to bring your projects to life. Our products cover 
all applications, from indoor IP20 connectors to robust IP67-rated circular 
connectors for harsh environments.

© PHOENIX CONTACT 2022

www.phoenixcontact.com/connectconfi dence
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Our expertise in ruggedized 
miniature connectors for 
military applications
Modern soldier electronic systems are 
being developed and deployed at a tremen-
dous rate. Key parameters include short run 
interconnections, high portability, small 
size, low weight, rugged performance and 
higher speed electronics. Combining all 
of those parameters within one operating 
interconnection unit takes a lot of engineer-
ing, which is where Omnetics comes in. 

Quick and efficient engineering is com-
pleted to meet the objective of the appli-
cation needed for the mission. Often times, 
system designers consider ruggedized 
connectors currently available, and when 
existing products don’t meet their applica-
tion requirements, must consider modified 
connector designs. They may be needed to 
meet the challenge of their new products 
and how they are used. Omnetics assists by 
not only offering samples of the standard 
connectors for evaluation, but will have a 
“solid model” design team leader work di-
rectly with you to modify the interconnect 
design to meet your requirements. 

New connector formats evolve and 
the changes can be reviewed with those 
involved directly in the electronics they 
will be used with. Omnetics begins by 
using proven connector components from 
existing QPL certified and military tested 
connectors. Omnetics connectors employ 
a BeCu (beryllium copper) spring pin to 

socket system in their rugged interconnects 
proven to exceed the shock and vibration 
testing in Mil. Spec 83513 and 32139. A new 
connector can be formatted quickly for 
early field testing with assurance it will 
perform well in the battlefield arena.

When designing Micro and Nano sized 
cable and connector systems used in 
advanced systems, consider Omnetics. 
Our advanced design group works directly 
with your engineers and forwards early 
designs to our fast-turn product develop-
ment group. Early samples give the system 
designer a big advantage in formatting 
and modeling our next generation soldier 
electronics package.

Our Three-Step-Process
New connector forms are rapidly designed 
using proven connector and materials as a 

ABOUT OUR COMPANY

OMNETICS ADVERTORIAL

OMNETICS CONNECTOR CORPORATION is a leading global provider of precision and high-reliability elec-
tronic connectors and interconnect systems. For more than 30 years, we have engineered an extensive 
portfolio of innovative products, with a special focus on micro-miniature and nano-miniature interconnects. 
With over 300 direct employees, all products are built in the Minnesota factory in compliance with ISO 9001 
offering QPL products to MIL-DTL-83513 and MIL-DTL-32139 and are ITAR registered. 

Our connectors are among the smallest on the market and deliver exceptional performance in chal-
lenging work environments. As interconnect technologies continue to evolve, we design next-generation 
products that help bring transformative ideas to life. 

Our connectors are highly sought after by designers working in the military, aviation, aerospace, medical 
and other leading-edge industries. We are also leaders in high-mobility interconnects for applications in 
robotics, surveillance systems and orbital satellite technology.  

Omnetics understands the rigorous operating conditions mission-critical applications endure and our 
solutions include EMI shielding, IP sealing, polarization, rugged materials, and other elements that ensure 
connectivity under pressure. We maintain a large inventory of COTs products. 

OUR HIGH-RELIABILITY PORTFOLIO 
Omnetics’ range of nano, micro and hybrid connectors are ideal for defence programmes, where factors 
such as size, weight, signal integrity and reliability are thoroughly considered. We provide a variety of 
reduced size and weight interconnection systems:
• Micro and Nano strip connectors
• Micro and Nano circular connectors
• Bi-Lobe® / Nano-D
• Polarized Nano connectors
• Squeeze-latching Nano-D and  

Micro-D connectors

• MIL-DTL-32139 Nano-D connectors
• MIL-DTL-83513 Micro-D connectors 
• Hybrid connector configurations
• Cable assemblies
• Wire harnesses 

reference to modify shape, size and func-
tion. Tailored connectors will often solve 
new instrument needs and secure high 
reliability performance based on proven 
materials and processes from our estab-
lished standards.   

Omnetics is a world leader in miniature 
connector solid-model design partnering 
with customers to provide perfect-fit cable 
and connectors for advanced applications. 
Using 24-hour 3D material added processes 
designers can conceive, model and build 
test devices quickly to meet their needs. 

Omnetics has a direct Three-Step-Pro-
cess. Our application-specific connectors 
will meet customers’ needs and be avail-
able on-time!  
1. Designers can view miniature connec-

tors with proven performance on our 
website or discuss with our sales team. 
If one looks close, ask for a sample 
or discuss variations on email or the 
phone.  

2. Connect with an Omnetics connector 
designer for on-line collaboration mak-
ing a new solid model of exactly what is 
needed. This should take less little as 
2 days.  

3. When you like the solid models, ask for 
a 3D sample made using automated 
material added process. This should 
take less than 24 hours.  

The new 3D model is shipped to the 
customer to fit it into his new application 
for final approval or/and re-define some 
specific change needed.

Modified connectors are highly used to 
combine signals in what we call mixed-sig-
nal or hybrid connectors.  Coax and pow-
er signal are routed through the same 
connector and cable as multiple digital 
signals. This significantly reduces the size, 
weight and routing complexity for the sys-
tem designer. Specific applications using 
Omnetics connectors include high speed 
soldier borne and helmet communication 
cables, connectors for cube satellites, 
orbital radio circuitry on satellites, UAV 
controls, surveillance system digital data 
connectors, missile control electronics, 
robotic interconnections, spinal mod-
ulation, prosthetics, catheter cable to 
monitors and more.  

We take great pride in the prod-
ucts we build for you. Our design team 
works closely with customers to create 
new and custom interconnect solutions 
for tomorrow’s innovative products. Our 
connectors are designed, produced, and 
tested by hand at our plant in the United 
States, which features in-house automatic 
machining and over-moulding equipment. 
Omnetics is a privately held company and 
we exist to advance innovation wherever it 
is needed next.

OUR DESIGN TEAM 
WORKS CLOSELY 
WITH CUSTOMERS 
TO CREATE NEW 
AND CUSTOM 
INTERCONNECT 
SOLUTIONS FOR 
TOMORROW’S 
INNOVATIVE 
PRODUCTS. 



Omnetics’ connectors and cable harness range complex to basic with 
experience expanding the globe to serve key requirements for extreme rugged 
performance in unique environments. They meet Quality and Performance 
specifications for Space applications used in NASA and ESA with cable and 
connectors in CubeSats to Mars and Military Specifications.

A wide range of connectors 
and cable configurations are 
available. 

HASSLE-FREE
Omnetics’ connectors and 
cable assemblies are 100% 
customizable.

CUSTOMIZATION
Omnetics’ techniques 
enhance ruggedness and 
durability.

RELIABILITY

www.omnetics.com | sales@omnetics.com
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INTERPOWER® STREAMLINES 
GLOBAL ELECTRICAL DESIGNS

INTERPOWER ADVERTORIAL

SINCE 1975, Interpower® has made 
it easy for electrical equipment 
manufacturers to design and export 
equipment. We offer country-specific 
power cord sets, inlets, outlets, and 
other components exceeding the 
standards of global agencies. 

Interpower simplifies the designing 
and building of products worldwide by 
manufacturing best-in-class electrical 
products and customer service.

  www.interpower.com

Products include:
• North American and international 

power cords and cord sets
• North American and international 

plugs, sockets, and connectors
• North American and international cable
• Terminal blocks
• Power entry modules with both North 

American and international approvals 
• North American and international 

socket strips
• Accessory Power Strips, Jumper and 

power cord sets
• North American and international 

hospital-grade cords 

Interpower offers its digital publications 
Connections and InfoPower featuring 
timely articles    www.interpower.com 

• Guide to Worldwide Plugs and Socket 
Patterns 

• IEC 60320 Appliance and 
Interconnection Couplers

• International Testing Agencies
• Ingress Protection Chart
• Metric Conversion Guide
• UL and CSA Cord Classifications 
• International “Harmonized” Cable  

Recommendations
• North American Cable Types
• NEMA Nomenclature Guide
• Conductor-coding Coding Chart
• North American NonLocking NEMA 

Configurations
• IEC North American and International 

Cord Sets  

Interpower value-added 
services:
• No minimum order or dollar 

requirements
• Same day shipping on in-stock items
• Locked-in prices with blanket/

scheduled orders
• Free evaluation samples (when 

available)
• Assembly services 
• Specialized labeling and packaging
• World-class service

INTERPOWER® HAS MADE IT EASY 
FOR ELECTRICAL EQUIPMENT 
MANUFACTURERS TO DESIGN AND 
MANUFACTURE EQUIPMENT FOR EXPORT. 

INTERPOWER® OFFERS COUNTRY-
SPECIFIC POWER CORDS, CORD SETS, 
POWER INLETS AND OUTLETS, AND 
OTHER COMPONENTS.

http://www.interpower.com
http://www.interpower.com
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INTERPOWER  | P.O. Box 115 | 100 Interpower Ave | Oskaloosa, IA 52577 | Toll-Free Phone: (800) 662-2290 | Toll-Free Fax: (800) 645-5360 | info@interpower.com

Order Online!  www.interpower.com
Business Hours: 7 a.m.–6 p.m. CST

®

®

North American  
& International Power Cords
        —U.S.A.-made!

Interpower® rugged and reliable North American 5-15, 5-20, 6-15, and 6-20 cords 
and international power cords with country-specific plugs and IEC connectors 
are just a few clicks away. Interpower is one of two remaining electrical cord 
manufacturers in America. Moreover, if the cords you need are in stock, we can 
ship them the same day!

Made in the United States of America, Interpower cords, cord sets, and 
components are tested and retested until surpassing the most stringent agency 
standards. “We test more than the standards require,” Interpower Product 
Development Manager Ron Barnett said. “We do so because it lends better 
reliability to our design.” 

Amperage, gauge, length, and color—these preferences are up to you. Whether 
barcoded and labeled, or hanked, coiled, tied, bundled, bagged or boxed. 
Whether ordering 1 cord or 5,000, Interpower provides customized solutions.  

• World-class customer 
service 7 a.m. to 6 p.m. 
CST

• Custom lengths, colors, 
packaging and barcode 
labeling available

• Same day shipping 
on in-stock cords and 
components 

• No minimum order or 
dollar requirements

mailto:info@interpower.com
http://www.interpower.com
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HIGH POWER TERMINAL BLOCKS
New markets bring new designs
BY RONALD RUTKOWSKI

BLOCKMASTER ADVERTORIAL

HIGH POWER TERMINAL BLOCKS have 
been around for a long time.  Generally 
speaking, these products range between 50 
to 750 amps and up to 600 volts.  During 
the last several years there has been new 
requirements in the following industries for 
these products:
• Automotive Vehicle EV Charging 

Stations
• Solar Power
• HVAC
• Wind Power
• Server Farm / Bitcoin
• Factory Automation Motion Control

Customers expect to have a wide 
range of products available to suit their 
electrical design and packaging/mounting 
requirements.  The last few years have also 
seen logistic and manufacturing constraints 
and manufacturers never seem to have 
the right product and lead time available.  
These requirements have spawned the need 
for more flexible and ease of assembly to 
suit customer designs.

Modularity
Some new solutions have been developed 
to deal with these problems.  One is more 
modular designs where the factory or 
the customer can just snap together the 
number of poles they require.  Need a 2 
or 3 pole 115 Amp/600 Volt product? No 
problem, just snap it together and you have 
fulfilled your requirements.  The factory can 
produce tens of thousands of a variety of 
single pole blocks with no specific customer 
requirements that can be inventoried and 
assembled quickly in any configuration for 
any customer.

These high power rugged terminal blocks 
have become available in many mounting 
styles and configurations including:
• Modular
• Modular Panel Mount
• Modular Din Rail Mount

In every case, modularity for ease of 
assembly and instant configurability and 
delivery drastically reduce lead times.

High power P.C. board
High current/voltage P.C. board 
requirements have also brought new 
products to the marketplace.  In the past, 
exceeding 50 amps on a P.C. board was not 

common.  Not anymore!  Various models of 
high power rugged thru hole and surface 
mount terminal blocks are available.  
Ratings start at 35 amps and go up to 150 
amps on a P.C. board! Typical applications 
are found in industries such as:
• Power Supplies 
• Solar Power
• Inverters
• Motor Controls
• Battery Chargers - Automotive / Off 

Road / Marine / Forklift
• Batteries
• CNC Equipment              

 
Laser marking fast, very fast
New developments in high power/rugged 
terminal block marking have been driven by 
accurate and clear connection information 
required by manufacturers to facilitate error 
free installations.  It is very expensive to 
have installers mis-wire equipment in the 
field.  Damage to expensive electronics and 
possible injury to people mean that clear 
custom marking be displayed to insure 
proper connections.  New laser marking 
technology allows marking these terminal 
blocks in extremely difficult places on the 
terminal block.  Old methods of pad printing 
which are slow and costly often added 
long lead times to product delivery due to 
customization.

 
100 amps P.C. and surface 
mount terminals
During the last several years, requirements 
have risen for very heavy power terminals 
on P.C. boards for such products as 
welders, motors and batteries.  Structural 
robustness is obviously important when 
designing very high current applications.  
Many times thru hole P.C. terminals are 
necessary requiring connecting a number 
4 or 6 AWG wire to a P.C. board.

Summary
Terminal block connectors have been 
available in ratings from 1 amps to 750 amps 
for many years.  However, marketplace 
requirements driven by renewable energy, 
electrification of products that were 
previously fossil fuel driven, and server farms 
have created a marketplace for new designs 
in higher power ruggedized connectors.

30-150 AMPS THRU 
HOLE & SURFACE 
MOUNT P.C. BOARD
STAND ALONE 
TERMINALS.

600 VOLT/115 AMP
P.C. TERMINAL 
BLOCK.

MODULAR HIGH 
POWER TERMINAL 
BLOCKS FOSTER 
QUICK ASSEMBLY. 
EIGHT DIFFERENT 
CONFIGURATIONS.

COLOR CODED/
LASER MARKING 
INSURES PROPER 
CONNECTIONS.
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MEDICAL

HENKEL AND QUAD 
PARTNER ON HEALTH 
PATCHES
Henkel and Quad Industries, 
a Belgian specialist in printed 
electronics, have developed a new 
concept to enable innovations for 
smart health patches with accel-
erated speed to market at lower 
cost. 
   The partners are offering a 
demo package of 12 electrodes 
that customers can order online. 
The demo package is designed 
to allow engineers to quickly test 
the functionalities of their con-
cepts, significantly reducing the 
development time by up to three 
months and lowering the overall 
design costs. 

Medical engineers can use 
these patches to test their initial 
concepts, allowing them to move 
into the phase of custom design 
much sooner, in a more targeted 
way. This approach aims to en-
able a more efficient design, sav-
ing at least one prototyping cycle 
and the respective time and cost 
invest. In addition, customers can 
find all relevant information and 
materials in a few clicks, where 
previously, they needed to coordi-
nate with various suppliers, from 
design to production, according 
to Stijn Gillissen, global manager 
for printed electronics at Henkel.

This new approach also 
represents a significant shift in 
the health patch value chain for 
Henkel, from its initial position 
as supplier of materials and inks 
for the patches to the dedicated 
partner for the entire prototyping 
process, from design to proof of 
concept for production, in col-
laboration with Quad Industries. 

INTERCONNECT

PEI-GENESIS 
ACQUIRES TESTCO
PEI-Genesis has acquired 
California-based Testco Inc., 
a supplier of passive, electro-
mechanical, and interconnect 
components with 40 years 
of customer excellence. The 
purchase allows the company 
to better serve a broader range 
of customers’ needs for IP&E 
product solutions. 

Testco supplies passive, elec-
tromechanical, and interconnect 
components with superior tech-
nical expertise and broad product 
knowledge. Serving technology 
companies worldwide for over 
40 years, Testco offers creative 
supply chain solutions to meet 
customer requirements. With 
flexible blanket orders, bond-
ed inventory, consolidated 
shipments, and annual pricing 
programs, Testco can solve the 
most difficult supply challenges.
PEI-Genesis will operate Testco 
as a separate company, con-
tinuing to work with Testco as 
an authorized supplier partner. 
The Testco division will now be 
championed by Richard Watt, 
Vice President of North America 
Sales at PEI-Genesis. Testco’s, 
Jeff Meyer, will remain as Presi-
dent to help grow and integrate 
its operations into PEI-Genesis. 
PEI will continue to support the 
existing Testco distributors and 
rep network.

SEMICONDUCTORS

VISHAY ACQUIRES 
MAXPOWER SEMI
Vishay Intertechnology Inc., 
one of the world’s largest 

manufacturers of discrete semi-
conductors and passive electron-
ic components, has acquired 
MaxPower Semiconductor 
Inc., a San Jose, CA-based 
fabless power semiconductor 
provider dedicated to delivering 
innovative technologies that 
optimize power management 
solutions. With a substantial IP 
portfolio of more than 100 pat-
ents, MaxPower’s proprietary 
device structures and process 
techniques provide leading edge 
silicon and SiC MOSFET prod-
ucts. Its SiC product develop-
ment includes both trench and 
planar technologies from 650V 
to 1,700V targeting automotive 
and industrial applications.

“As Vishay orients the com-
pany for growth, innovation 
will play an important role, and 
we plan to intensify business 
development activities focused 
on acquiring technologies that 
offer attractive opportunities to 
expand our product portfolio 
and strengthen our compet-
itive positioning,” said Marc 
Zandman, executive chair of 
the board. “Importantly, this 
acquisition will enable Vishay 
to support customers’ advanced 
development of high voltage 
electrification applications 
thereby opening the door for us 
to provide them with our entire 
portfolio of products.”

CONTRACT MANUFACTURING 

TORONTO CEM 
EXPANDS 
MANAGEMENT TEAM
XPtronics Inc., a Toronto-based 
CEM and pcb board shop, has 
added to its management team 
by appointing Bob Ashmore in a 
newly created position of nation-
al sales and marketing manager. 

Ashmore brings more than 
20-years of sales & marketing 
management experience within 
the electronics industry. 

AI

BLAIZE AND 
J-SQUARED PARTNER 
ON AI COMPUTERS
 J-Squared Technologies Inc., a 
leading provider of ruggedized 
computing hardware solutions, 
has entered into a strategic part-
nership with Blaize, enabling the 

distribution of the firm’s Graph 
Streaming Processor (GSP) 
architecture hardware and soft-
ware technologies.

“In many industries, SWaP-C 
(size, weight and power – cost) 
has become a critical - if not top 
- priority. Our mission is to ed-
ucate ourselves on technologies 
that can meet these demanding 
requirements and provide ex-
ceptional performance. Blaize’s 
products check these boxes,” said 
Jeff Gibson, CEO and founder 
of J-Squared. “Their GSP ar-
chitecture makes it possible to 
deliver AI solutions at the edge 
efficiently and cost-effectively. 
With our distribution capability, 
this partnership enables both 
Blaize and J-Squared to address 
a growing market need.”

J-Squared is a global provider 
of ruggedized hardware systems 
and support that meet and 
exceed MIL-standard require-
ments for harsh environments in 
the military, aerospace, mining, 
transportation, and energy sec-
tors. With multiple form factors, 
Blaize brings a new class of 
programmability and efficiency 
benefits of its GSP architecture 
to embedded systems. The small 
form factor SoM is suitable for 
rugged and challenging environ-
ments and embedded systems 
that need an extended tempera-
ture range experienced in harsh 
environments.

CLEAN TECH

EXRO TECHNOLOGIES 
ACHIEVES ISO 9001
Exro Technologies Inc., a Cal-
gary-based clean technology 
company that has developed new 
generation power electronics, 
has achieved International Or-
ganization for Standardization 
(ISO) ISO 9001:2015 certifica-
tion at its manufacturing center 
and engineering innovation 
center, both located in Calgary. 

This certifies that the Com-
pany has met the technical and 
quality benchmarks required by 
ISO 9001:2015 for its quality 
management system related to 
R&D, design, development, and 
testing of Coil Driver inverter 
for e-mobility and Cell Driver 
energy storage systems for 
commercial & industrial appli-
cations. 

SUPPLY SIDE
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Flat Pack Laser
Low Profile; Easy Mounting; Alignment Laser

Laser Head Rotates and Tilts for Exact Alignment

Visit our website, request a catalog, or give us a 
phone call for additional information

BEA Lasers New Quartz Window E²L 
Alignment Laser for Extreme Environments!

                                                                                                           

                                                                           (847) 238-1420 
                                                                                       

                     www.bealasers.com

 

BEA’s lens offers a quartz 
 glass barrier to anything you 

can expose it to!

BEA Lasers New Quartz Window E²L 
Alignment Laser for Extreme Environments!

                                                                                                           

                                                                           (847) 238-1420 
                                                                                       

                     www.bealasers.com

 

BEA’s lens offers a quartz 
 glass barrier to anything you 

can expose it to!

(847) 238-1420
www.bealasers.com

 

 

 

 

 

 

 

 

 

 

 

 

1400 Howard Street 
Elk Grove Village, IL 60007 

Phone:  847.238.1420 
www.bealasers.com 

The “FLAT PACK” Laser from BEA 
Lasers 

1.93” (L) x 1.26” (W) x 0.88” (H) 
Aluminum Housing 

Red or Green: Dot or Line Pattern 
Power Supply Included 

 

New  

Product

EPT_BEAPS_Aug20.indd   1 2020-07-23   5:42 PM

We Have What You Want 

& We Deliver Lightning Fast 
www.BLOCKMASTER.com 
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®

®

Order Online!  
www.interpower.com

North American & International  
Power Cords—Why wait? 
Interpower® North American and international power 
cords provide country-specific amperages and voltages 
to connect customers to country-specific mains power.
Same day shipping on in-stock cords.
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Graphite Filled
One Part Epoxy

EP5G-80
NOT PREMIXED AND FROZEN

· For bonding, static dissipation
   & EMI/RFI shielding 

· Electrically & thermally
   conductive

+1.201.343.8983 ∙ main@masterbond.com
www.masterbond.com
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New Strip Series B300

schleuniger.com | 905.827.1166

Fast and reliable stripping of cables from 32 to 
8 AWG. Repeat accuracy, mechanical precision, 
and short work cycles ensure high productivity.
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(847) 956-1920
www.TUSAINC.com

PANEL MOUNT
BEEPERS & BUZZERS

In Stock!  Competitive Prices!  Free Samples!
IP65 RoHS  High Audio / Lighted Output!
Listen to Our Product Selection Online!

EPT_JanFeb_Tusainc.indd   1 2017-12-08   2:07 PM

AD INDEX
ABSOPULSE Electronics Ltd.  . . . . . . . . . . 33
Advanced Interconnections. . . . . . . . . . . .3
BEA Lasers  . . . . . . . . . . . . . . . . . . . . . . . 33
Blockmaster  . . . . . . . . . . . . . . . . .30-31, 33
Coilcraft  . . . . . . . . . . . . . . . . . . . . . . . . . 11
Digi-Key Corporation. . . . . . . . . . . . . . . IFC
Diverse Electronics  . . . . . . . . . . . .28-29, 33
Dynamic Source Manufacturing. . . . . . . . 15
Excellence in Manufacturing Consortium 

(EMC)  . . . . . . . . . . . . . . . . . . . . . . . . . IBC
Hammond Mfg Co.  . . . . . . . . . . . . . . . OBC
Interpower Corporation  . . . . . . . .26-27, 33
LEMO Canada Inc. . . . . . . . . . . . . . . . 24-25
Master Bond Inc  . . . . . . . . . . . . . . . . . . . 33
Mouser Electronics  . . . . . . . . . . . . . . 22-23
Omnetics. . . . . . . . . . . . . . . . . . . . . . 20-21
Phoenix Contact Ltd  . . . . . . . . . . . . . .18-19
Schleuniger, Inc.  . . . . . . . . . . . . . . . . . . . 33
Transducers USA . . . . . . . . . . . . . . . . . . . 33

TO ADVERTISE in an upcoming issue of EP&T, 
contact Scott Atkinson, Publisher, satkinson@
ept.ca or (416) 510-5207) or Joanna Malivoire, 
Account Manager, jmalivoire@ept.ca or direct 
866-868-7089.
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DEVELOPMENT BOARDS

IoT Cellular Mini Development Board
VENDOR: MICROCHIP TECHNOLOGY
AVR-IOT CELLULAR MINI DEVELOPMENT BOARD

AVR-IoT Cellular Mini 
Development Board is a 
complete platform that can be 
used to evaluate and develop 

IoT solutions. It features the AVR128DB48 
AVR microcontroller, ATECC608B secure 
element, and the Sequans Monarch 2 
GM02S cellular module. Sensors and 
actuators can be added using the onboard 
Adafruit Feather compatible edge 
connector or Qwiic I2C connector. The 
Amazon Web Services and Arduino-com-
patible Development Board also includes a 
Truphone SIM card.

Scan here to view and 
download the full data 
sheet in pdf format.

Features

• AVR128DB48 AVR microcontroller
• ATECC608B CryptoAuthentication 

device
• 25CSM04 serial EEPROM 4Mb
• GM02S cellular module
• 824-2170MHz cellular flexible antenna
• Prepaid SIM card from Truphone 150MB 

data included
• Nano SIM card holder
• eSIM footprint
• Five user LEDs
• Two mechanical buttons
• VMK3-9002 32.768kHz crystal
• VEML3328 color sensor
• MicroMCP9808 temperature sensor
• Adafruit feather-compatible edge 

connector
• Qwiic I2C connector
• Onboard debugger

▫ Board identification in Microchip 
Studio and Microchip MPLAB X

▫ One green power and status LED
▫ Virtual serial port (USB CDC)
▫ Two logic analyzer channels (debug 

GPIO)
• Compatible with the cellular Arduino 

library
• USB, battery, and external-input power 

options
• MCP73830 Li-Ion/LiPo battery charger, 

with charge status, LED
• Two fixed power domains, 1.8V and 3.3V

Fig 1
AVR DB 8-Bit Microcontrollers
8-bit MCUs with core independent peripherals, analog signal 
conditioning and multi-voltage I/O.

Fig 3
Vishay VEML3328 & VEML3328SL RGBCIR Color Sensors
Devices integrate photodiodes, amplifiers, and analog/digital 
circuits into a single CMOS chip, enabling them to sense red, 
green, blue, clear and IR light.

Fig 4
Sequans Monarch 2 GM02S Module
An LTE Cat M1/NB1/NB2 module based on 
the Monarch 2 chip platform.

Fig 2
ATECC608B CryptoAuthentication
Devices are high-security cryptographic 
devices that secure hardware-based key 
storage up to 16 keys.

This dev board is a 
complete platform 
that can be used 
to evaluate and 
develop IoT 
solutions.
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