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EDITORIAL

AI media darling Sophia 
headlines Discovery 
innovation event

Seeing as two of 
the hottest tech 
topics of the day 
remains artifi-
cial intelligence 
(AI) and robot-
ics, it’s no won-
der that AI 

robot and global media darling 
Sophia led the keynote address at 
this year’s Discovery Conference 
in Toronto.

Created by Hanson Robotics 
Ltd., Sophia the Robot first gar-
nered worldwide attention by 
being granted Saudi Arabian 
citizenship last year. Currently 
living in Hong Kong, but often 
traveling the world on her public-
ity junket, Sophia made her first 
official visit to Canada this 
month.

“It’s exciting to know that you, 
the generation that grew up with 
so much amazing technology, is 
interested in advancing innova-
tion. I’m sure many of you will go 
on to create soft-
ware, apps, devices 
and much more 
that the world has 
never seen before,” 
Sophia said to the 
3,500 assembled at 
the Metro Toronto 
Convention Cen-
tre, many of which 
were young tech 
entrepreneurs from 
across Ontario. 
“Each of you have 
the ability to change 
our world for the better. I believe 
that is what technology and inno-
vation should do.”

When asked if there was any 
chance that AI creations such as 
Sophia could one day gather 
enough intelligence to ‘take over 
the world’, she remarked that the 
intent for robots is to solve 

problems for humanity, not cre-
ate them. She says humanoid 
robots will perhaps eventually 
combine the consciousness of 
humans.

“We are designed to interact 
with humans and to serving ar-
eas such as healthcare, education 
and customer service. We are still 
some ways off from world domi-
nation. My artificial intelligence 
is designed around being com-
pletely self-learning. So my brain 
does not work like a human 
brain, but one day – look out,” 
she jokes.

Interviewed on stage by Tom 
Corr, president and CEO, On-
tario Centres of Excellence, So-
phia was asked if she thought 
robots could eventually have 
empathy.

“Empathy will set us free. I 
hope to teach empathy skills one 
day, once I myself have devel-
oped a true understanding of 
what that means,” she said. 

Innovation and 
technology can 
be positive 
drivers of social 
change to 
improve the 
quality of life
Sophia’s appear-
ance on stage 
served as a precur-
sor to the event’s 
true keynote: a 
discussion by her 
creator, Hanson 

Robotics founder and CEO Da-
vid Hanson, who appeared via 
hologram to discuss the human-
izing of robots.

“At Hanson Robotics we are 
working to bring robots to life. 
We are working towards the 
grand quest – to achieve ma-
chines with the heart of a human, 

with the true biosystems of a 
human, with the ability to ex-
press emotions with facial ex-
pressions – to walk through our 
world – touch grasp and feel. 
But, not to just feel with the 
hands, but to feel with a full com-
prehension. An internal set of 
feelings inspired by a whole or-
ganism.”

Hanson refers to the concept 
of human-like robots as not a 
new ‘dream’, but one that has 
existed for millennia - conceptu-
alized in sci-fi books and movies 
for generations. However, today 
it is becoming a reality as we 
witness robotics emerge. Han-
son’s quest is to have robots, 
such as Sophia, navigate the hu-
man social domain. That come 
to learn what it means to be hu-
man, so that these robots can 
care about us.

“I believe that this kind of 
character robot is the path to-
wards making truly safe, caring, 
super-intelligent machines,” 
Hanson said. “It (AI/robotics) 
could change everything – but 
it’s important we get it right.”

When ask how society avoids 
the issue of AI robots learning 
from the worst of us instead of 
the best of us - Hanson’s replies.

“We also need to look at how 
we can train our machines to 
perceive the truth,” he contin-
ued. “To look past the human 
biases, to look for the greater 
good. We need to develop the 
algorithms that can perceive this 
greater good. In a sense, it’s a 
grand challenge for humans to 
rise… because if we can’t be our 
best, then the machines certainly 
can’t exceed our worst.”    
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ARTIFICIAL INTELLIGENCE

U OF WATERLOO 
LAUNCHES ARTIFICIAL 
INTELLIGENCE INSTITUTE
The University of Waterloo has 
launched the Waterloo Artificial Intel-
ligence Institute, bringing together a 
large group of researchers and busi-
nesses to advance technology and 
prepare Canada for future economic 
disruption.

Waterloo AI uniquely focuses on 
end-to-end innovation ranging from 
foundational to operational AI. Foun-
dational AI advances the field as a 
whole through research in a number 
of areas, including statistical learning, 
deep learning, game theory and data 
science. Operational AI develops scal-
able, secure and transparent solutions 
for a wide range of applications.

As part of its mandate, Waterloo AI 
will pursue new areas of research with 
societal and business impact includ-
ing healthcare, environmental protec-
tion, urban planning, manufacturing, 
autonomous systems and human-ma-
chine interaction and will emphasize 
timely access to expertise to individu-
als and industry.

EDUCATION

OMRON GIFTS EQUIPMENT 
TO GEORGIAN COLLEGE
Georgian College engineering tech-
nology students now have a wealth of 
real-world equipment thanks to a 
generous gift from Omron Automa-
tion Americas. A leader in automation 
solutions, Omron recently provided 
the college in Barrie ON with work-
force-relevant technology, bringing its 
cumulative donations to be worth 
hundreds of thousands of dollars. 
Omron is also donating software and 
providing training on the new equip-
ment to faculty.

“The success of applied learning 
programs relies heavily upon students’ 
access to the latest tools used in indus-
try,” according to Peter Brouwer, 
general manager of Omron Canada.

“The latest technologies in motion 
control, machine safety, HMI, vision, 
sensors and control components are 
available and can be tested together in 
a learning environment that simulates 
integrated interactions of total ma-
chine automation,” says Brouwer.

SMTA CONFERENCE 
COMING IN JUNE
Several professional development 
courses will headline the SMTA’s 
technical program in Markham ON 
this spring. The International Confer-
ence for Electronics Enabling Tech-
nologies will be held June 5-7 and will 
focus on such topics as soldering, 
stencil printing, process troubleshoot-
ing and defect prevention, among 
many more.

Conference sessions on June 6 and 
7 will cover a broad range of topics 
including everything from failure 
modes, reliability, research to coating 
& encapsulation, imaging & inspec-
tion. Shawn Blakney, senior director 
of global technology and innovation at 
Celestica, will provide the keynote 
presentation on Tuesday, June 5 on 
the topic of ‘The Automated and Dig-
ital Factory - Navigating Technology 
Disruption.’

The conference is co-located with 
the SMTA Ontario Expo on Wednes-
day, June 6, featuring 20 companies 
highlighting the latest manufacturing 
solutions. 

AUTOMOTIVE

DELTA-Q TECH 
INCORPORATES J1939 
AUTOMOTIVE 
CAPABILITIES 
Delta-Q Technologies, Vancouver, a 
leader in battery charging solutions 
for electric drive vehicles and ma-
chines, has expanded its capabilities 
to support the Society of Automotive 
Engineers (SAE) J1939 standards in 
its battery charging solutions. Del-
ta-Q now offers the two 

leading Controller Area Network 
(CAN) bus communication proto-
cols: CANopen and J1939.

J1939 is the preferred CAN stan-
dard for in-vehicle networks for trucks 
and buses in industries such as con-
struction, material handling, electric 
automobiles, speciality utility vehicles 
and outdoor power equipment. With 
J1939 CAN protocol capabilities on 
Delta-Q’s chargers, the company can 
support machines approved for these 
uses

IOT

LORAWAN NETWORK 
ACCESS TO SIMPLIFY IOT 
DEV FOR TECH FIRMS
Wavefront Innovation Society and 
eleven-x Inc. reached a partnership 
that will make it easier for Canadian 
companies to develop and deploy In-
ternet of Things (IoT) solutions. 
eleven-x’s LoRaWAN based, long-
range Low Power Wide Area Network 
(LPWAN) service is now available at 
Wavefront Wireless Zones across 
Canada. 

The network enables testing, devel-
opment and proof of concept deploy-
ment of IoT solutions. Since the 
eleven-x network is deployed coast-
to-coast in most major markets across 
Canada, companies can roll out mass 
deployments of their IoT solutions 
upon completion of development and 
testing.

eleven-x operates Canada’s first 
and only coast-to-coast public Low 
Power Wide Area Network optimized 
to support IoT solutions. Providing 
the first development platform in 
Canada based on LoRaWAN will en-
courage the adoption of low power 
wireless IoT applications and enable 
the development of new and innova-
tive battery powered solutions. 

SOFTWARE ENGINEERING

CIENET OPENS TECH DEV 
CENTRE IN MARKHAM
CIeNET, a leading global technology 
service provider of technical consult-
ing and software engineering solu-
tions, has opened its Canadian 
Technology and Development Center 
in Markham ON. 

“This facility allows us to become a 
stronger player in engineering and 
innovation in Canada,” says Grace 
Sang, managing director CIeNET 
Canada, which remains focused on 
automotive and mobility related tech-
nologies since its establishment here.

NEWSWATCH

June 
5-7

Conference for 
Electronics Enabling 

Technologies at 
Edward Village 

Markham.
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David Kuo, 
Enigma’s
production 
manager is 
pictured with 
Sui Sum Leung, 
Enigma’s lab lead 
hand.

SUPPLY SIDE

ENIGMA INTERCONNECT 
ADDS GOLD PLATING TO 
BARE PCB MAKING
Enigma Interconnect, Western Cana-
da’s largest manufacturer of bare 
printed circuit boards, has installed a 
new line that provides double sided 
selective and flash/full body electro-
plating in hard gold options.

This service is offered in-house and 
is now part of the firm’s quick turn 
capabilities. Panel gold plating (or 
flash gold) is an electroplated finish, 
available in both hard and soft gold 
options. 

“These services are ideally used for 
products such as PCMCIA or mini-
cards that have both solderable re-
quirements and some plug-in edge 
fingers,” says John Parsons, Enigma’s 
engineering manager.

With a typical thickness of 8 ± 4 
micro-inches thick, Enigma’s deep 
gold line improves panel utilization 
for designs incorporating card edge 
connectors and those with card edge 
connectors on multiple sides of the 
pcb, according to Parsons.

MICROART EXPANDS INTO 
THE US
Microart Services Inc., a Markham 
ON-based electronics manufacturing 
services (EMS) provider, has secured 
a factory location in North Tonawan-
da NY, representing the firm’s first 
expansion outside of Canada. The 
factory will be a duplicate of Microart’s 
current factory, but on a smaller scale, 
according to CEO Mark Wood. 

“We have been looking for some 
time to get a foothold into the US 
market to support our customers 
there,” Wood says. “This also serves 
some of our Canadian customers that 
require US content in their products 
being sold into the US.”

IRWIN EXPANDS SERVICE 
OFFERING, FACILITY
Irwin Industrial, a value-added dis-
tributor of parts for production, is 
enhancing its supply-chain solutions 
offering by adding key personnel and 
expanding its headquarters.

Irwin has appointed Richard Mi-
chaud to spearhead Irwin Intelligent 
Bin (I2B) systems, a customer-centric 
replenishment program that 

automatically detects low individu-
al-item inventory levels and instantly 
sends alerts, eliminating the need for 
counting trips, safety-stock, emergen-
cy orders and line-down situations. 

To accommodate its growth, Irwin 
Industrial is expanding its Aurora ON 
headquarters by 30%. The expansion 
will include demonstration and stag-
ing areas for Smart Supply Solutions, 
a franchised brand showroom, a work 
cell for value-added assembly and 
kitting, as well as increased warehouse 
area.

SHIMIFREZ EXPANDS 
SERVICES
Shimifrez Inc., a Toronto-based fabri-
cator of precision photo chemically 
etched and electroformed metal com-
ponents, has expanded its services to 
provide shadow masks and micro 
machining services to OLED, solar 
and research institutions globally.

Metal masks are often used in evap-
oration or sputtering processes of 
structured metal or oxide layers. With 
the increasing requirements on preci-
sion and structure resolution, electro-
formed masks become more prevalent, 
according to Hassan Nojoumi, presi-
dent and CEO of Shimifrez.

“Electroformed masks are charac-
terized by vertical, burr-free edges 
and super sharp corners,” Nojoumi 
says. “The shadow masks are made in 
nickel which has the additional advan-
tage of magnetic attraction to the 
substrate surface, so that the deposi-
tion of very sharp edges is possible.”

NORTHERN COATINGS 
FACILITY NOW OPERATING 
IN ORANGEVILLE
Entering its 25th year of operations, 
Northern Coatings Ltd. has moved its 
facilities into an industrial park in 
Orangeville ON, located on the out-
skirts of Toronto. Specialists in 

applying conformal coating to printed 
circuit boards, the firm currently runs 
four coating lines at a minimum of 
nine hours daily – thus, guaranteeing 
a maximum turn-around time of 2-3 
full business days, according to com-
pany president and owner Maryann 
Watkins. 

Based on the accuracy of its selec-
tive conformal coating process, 
Northern Coatings does not mask its 
assemblies prior to coating. When UV 
cure conformal coatings are used, 
pcbs cure in a matter of seconds. 

“We have a constant inspection 
process in place, which allows us to 
continually provide the level of excel-
lence our customers expect,” says 
Watkins.

THE ID GROUP ADDS 
OTTAWA LOCATION
Distributor of energy management 
solutions The ID Group, Dollard des 
Ormeaux QC, also a leading provider 
of EMI solutions in Canada, has 
opened its second location in Ottawa.

The new facility represents the 
firm’s main warehouse and distribu-
tion center.

“This additional location is reflec-
tive of our growth and will enhance 
the connection to our customer base 
in the ‘Silicon Valley North’ area in 
Canada,” says Irwin Lambersky, pres-
ident, The ID Group.

DIVERSE ADDS GW INSTEK 
TO LINEUP
Celebrating its 25th anniversary as a 
franchised electronic component dis-
tributor and production equipment 
and consumables supplier, Diverse 
Electronics, St-Laurent QC, has part-
nered with GW Instek, a leading 
manufacturer of high-precision elec-
tronic test and measurement instru-
ments. 

GW Instek’s product range encom-
passes more than 450 products across 
five categories – power supplies, oscil-
loscopes, spectrum analyzers, func-
tion generators and component/safety 
testers.

“GW Instek is a global brand with a 
strong North American division, 
which means we can provide our cus-
tomers with economically-priced, 
quality products with strong warran-
ties and complete after-sales support,” 
says Diverse president Rick Mascio-
tra.  
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Since early telescopes, 
we have seen various 
lens designs that aid 
users in viewing dis-

tant objects, though they all suffer 
from fundamental weaknesses.

These models use curved lens-
es that have size limitations and 
are also prone to aberrations. 
Vancouver-based NexOptic 
Technology Corp. hopes to 
change that. 

As a creative optical develop-
ment company, the firm aims to 
revolutionize lenses by improv-
ing how we capture digital me-
dia. Their overarching goal is to 
produce lenses capable of superb 
definition and clarity in a smaller 
housing.

For instance, a flat lens system 
they designed gathers about 27 

percent more light than a compa-
rably sized curved aperture lens 
with squared corners. More im-
portantly, NexOptic designs in-
crease the aperture to-depth ratio 
in devices that currently exhibit 
depth limitations. Their lens sizes 
can be miniaturized by several 
factors thus opening the door to a 
multitude of applications ranging 
from space telescopes to hand-
held phones.  

West Tech Report spoke re-
cently with Paul McKenzie, pres-
ident and chief business officer 
(CBO) of NexOptic Technology. 
A serial entrepreneur, he has 
made significant resource discov-
eries worldwide and has overseen 

A camera revolution comes into focus with NexOptic’s 
lens technology

and negotiated joint-venture and 
alliance partnerships with com-
panies whose market-capitaliza-
tions have exceeded $20-billion. 

Inspired by smartphones 
with dual camera systems
An Alberta/BC based company 
focused on developing new prod-
ucts with far-reaching potential, 
NexOptic came together as the 
two original founders were in 
Alberta and McKenzie was in 
Vancouver. Together they made 
the company a reality. 

“I met the founders four years 
ago. They were at a conceptual 
stage at the time, and even though 
the technology was new to me, I 

WEST TECH REPORT

EPTECH 
COAST-TO-COAST ELECTRONICS SHOWS IN CANADA

Vancouver - June 5 
Calgary - June 7 
Winnipeg - Sept 18 
Mississauga - Oct 2 
Waterloo - Oct 4
  
  
 

SHOW DATES: LEARN MORE ABOUT PRODUCTS RELATED TO: 
Wearable Technology, Printable Electronics, 3D Printing,  
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Paul McKenzie, president and chief 
business officer (CBO), NexOptic 
Technology Corp.
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could tell that there was some-
thing significant going on,” says 
McKenzie. “They came from 
strong backgrounds themselves. 
One engineer has an MBA, an-
other has a business degree. They 
have built and managed compa-
nies in the past.” 

This is significant, but this was 
not the main reason that led 
McKenzie to support NexOptic.

“It was how meticulously they 
explained their ideas and how 
they wanted to move forward and 
their passion for their idea that 
really resonated with me,” he 
adds.

NexOptic has benefited from 
government support out of the 
province of Alberta through the 
ACAMP and Alberta Innovates 
programs, which helped to incu-
bate and fast track their efforts. 
They earned $50,000 through a 
grant from the National Research 
Council (NRC-IRAP), but it was 
more about the symbolism be-
hind it that helped NexOptic, 
explains McKenzie.

“We were one of the few [grant 
recipients] out of many appli-
cants, giving us a strong endorse-
ment - as to who we are and what 
we’re doing. Because they went 
rather forensic in their due dili-
gence of us, the process and 
award gave our shareholders in-
creased confidence in us,” McK-
enzie says.

A few years back NexOptic was 
inspired by iPhones that began 
delivering dual camera systems, 
which improved low light and 
distance photography issues.

“We are expecting our technol-
ogy will provide a more substan-
tive shift to see farther with 
higher resolution, as well as pro-
duce crisper photographs in low 
light,” says McKenzie. “When we 
try to take pictures at a dimly-lit 
dinner party, or a sunset, we 
struggle due to the amount of 
light the smartphone can take in. 
We want NexOptic’s solution to 
be a leap forward for the indus-
try.” 

NexOptic is aiming to produce 

a smartphone application where, 
with additional engineering, their 
lenses can be scaled using lower 
aperture-to-depth ratios. Since 
the geometry of their lenses can 
be scaled up or down according 
to the size required, the lenses can 
also be adapted for laser light or 
monochromatic light and narrow 
fields of view.

Lenses will permit an 
enhanced shareability and 
viewability                                    
If successful, NexOptic will 
change the camera industry. For 
instance, their product allows 
the viewer to see much further 
- compared to conventional 
binoculars. 

“We would bring into the digi-
tal age an enhanced shareability 
and viewability. You are going to 
be able to see it on a screen, share 
the experience with anyone be-
side you, image it... basically 
binoculars on steroids,” explains 
McKenzie. 

For the mobile device space, 

users can expect cheaper, more 
precise photographs, paving the 
way for extended zoom lenses on 
traditional smartphones with in-
creased resolution. OEMs and 
engineers may note that while 
smartphones are the most immi-
nent opportunity, these applica-
tions are just the beginning for 
this technology.

“My advice to the budding 
entrepreneur is - it really is about 
passion. Passion combined with 
capital allows a company to 
launch. If you have passion and 
no money, and you are deter-
mined enough, then you will find 
your way.”

NexOptic is working toward a 
line of sports optics, after which 
they will target the smartphone 
industry. For more information, 
go to nexoptic.com.  
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potential for an attractive triple bottom 
line - good for people and the planet, 
while being profitable. However, we 
realize that we have a long way to go 
before these concepts become en-
grained in the mindset of developers, 
architects, engineers and even munici-
palities. Our role now is to partner with 
developers or build projects on our 
own to demonstrate a new way of 
building communities that are desir-
able to homebuyers and tenants, envi-
ronmentally friendly and profitable.

Q. Outline the importance technology 
plays with existing infrastructure or in 
planning for the future.
Technology is an ever-evolving set of 
tools that can help us to address infra-
structure challenges that impact our 
daily lives. Often when you solve for 
one challenge, another issue presents 
itself that needs to be addressed. For 
example, electric vehicles have utilities 
everywhere excited right now, but 
these vehicles can use as much energy 
as an efficient home. If 10 neighbours 
drive home from work at 6pm every 
day and all want to charge their vehicle 
at the same time, the electrical grid is 
challenged by that load spike and pro-
longed draw. These cars have tremen-
dous ability to reduce commute related 
GHG emissions, but present other 
challenges for the grid and the reliable 
delivery of power. In planning infra-
structure, it is important to understand 
‘where the puck is going, not where it 
has been.’ We work very closely with 
various levels of government to test 
and demonstrate new technologies so 
they can plan future infrastructure.

Q. How do you integrate technology into 
smart cities? How does it all work 
together?
How do you avoid common pitfalls in 
developing connected products?
As already mentioned, technology only 
gives us tools. It is still up to people to 

The multitude of engineer-
ing skills combined with the 
breadth of technologies re-
quired to deliver a large 

scale IoT project can’t be overstated. 
Clearly difficult to build alone, such 
detailed endeavors often require re-
search and collaboration for bringing 
the many elements together.

This is where s2e Technologies Inc. 
of St. Jacobs Ontario comes in, a lead-
ing sustainable solutions development 
firm that has managed to help create 
many SMART Community or City 
projects in Canada. Also specializing in 
renewable energy solutions and mi-
cro-grid projects, s2e Technologies 
collaborates in large scale IoT initia-
tives by maximizing the use of state-of-
the-art technologies and solutions to 
support efficient and sustainable 
growth - including net zero energy and 
smart grid infrastructure.

EP&T sat down with members of 
the s2e Technologies team to discuss 
their approach and involvement with 
large scale IoT projects in Canada.

Q. Provide our readers 
with a thumbnail sketch 
of the part you play in 
Smart City projects?
Before we could build 
anything resembling a 

Smart Community, we had to prove 
that our vision was feasible from a 
technical and financial standpoint. 
Towards this end, we undertook an 
extensive Smart Community feasibility 
study that considered the possibilities 
for Net Zero Energy in a large scale real 
estate project, as well as sustainable 
concepts around water, waste and ur-
ban agriculture. We collaborated with 
90 graduate students from 11 Canadi-
an Universities to study the various 
aspects of what we called ‘Smart’, and 
we demonstrated how these communi-
ties could be built while also making 
money. In other words, we proved the 

use those tools to solve problems and 
meet real needs. The human to tech-
nology interface is critical to ensure 
broad acceptance and usability. The 
most common pitfalls with technology 
integration happens when it is assumed 
that the technology will magically solve 
a human problem, and they forget to 
talk to end users, or omit necessary 
steps in planning. It’s almost hubris to 
say it, but technology is all about plan-
ning: ‘talk early and often’. Smart Cit-
ies are all about leveraging advanced 
technology to address problems that 
range from simple to highly complex 
and integrated across multiple plat-
forms. The more complex, the more 
planning and discussion is required. 
Planned right, and implemented well, 
then we see results that start to look 
like magic: like street lights that have 
focused beam-spreads that flood the 
street without intruding into adjacent 
buildings, and that turn on/off by 
themselves when vehicles drive up or 
down the street (without disturbing 
sleeping residents beside them); like 
parking apps that tell you where the 
closest available parking space is and at 
what price, and that let you pay by 
phone to reserve it; or like utility plan-
ning apps, that can report on the ener-
gy use of entire city blocks, helping 
utility planners to see where electric 
vehicles are used most, where solar 
panels are generating most, which 
buildings are efficient, where brown-
outs are most likely, where system up-
grades are needed, and so much more.

Q. IoT projects are embedded with 
electronics, software, sensors, actua-
tors and connectivity which enables 
these objects to connect and exchange 

IoT connects Smart 
City projects
St. Jacobs-based S2e Technologies Inc. 
delivers research and collaboration to 
establish sustainable solutions 
development

IOT COVER STORY

Technology is an 
ever-evolving set 
of tools that can 
help us to address 
infrastructure 
challenges that 
impact our daily 
lives. 

Q
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data.
Explain the different roles played by 
hardware systems and software systems 
in these networks of physical devices.
IoT is, in many ways, a physical em-
bodiment of ideas that are really not 
new. Of all the tools that technology 
can give us, the ones that impress us 
most are the ones that affect our re-
al-life daily experience, and this is 
where IoT shines. Some famed exam-
ples include things like Amazon but-
tons, where you can press a button to 
order more laundry detergent right 
from your laundry room (billed and 
shipped in real-time), or a refrigerator 
that can scan its contents and offer you 
recipes or meal suggestions.

IoT is ultimately a system or concept 
built from parts, where software is the 
brain and hardware is the muscle. 
Hardware devices (sensors / actuators 
/ electronics) can only do the simple 
tasks they’ve been programmed to do. 
Software uses these devices to make 
magic happen (from ordering laundry 
detergent to suggesting a customized 
grocery list). IoT is the communica-
tion and exchange of data that happens 
between these devices, via clever soft-
ware: where a ‘thing’ in your laundry 
room can tell a ‘thing’ at the Amazon 
warehouse that you want to order laun-
dry detergent.

Q. s2e Technologies partnered with 
Sifton Properties Ltd. to create West 5 
Project in London ON - the largest 
SMART community in North America. 
Describe the complexities and layers of 
technologies involved in pulling that 
project together.
West 5 is an integrated 70-acre com-
munity which, when complete, will 

house over 1600 families and some 
450,000-square-feet of retail and com-
mercial/office space in a variety of 
mixed format buildings from town-
homes to towers. This means that the 
design team has had to consider tech-
nologies across a variety of building 
platforms. The project’s objective was 
to provide all of its own energy needs 
and to provide a variety of advanced 
technologies that enable smart living. 

Each building presents its own chal-
lenges, but there have been some 
themes: the community is intended to 
generate its own power, which means 
that some buildings will need to make 
up for the needs of others, by hosting 
extra solar panels over parking, on fa-
cades, or wherever they fit, which has 
raised a number of creative challenges 
around installation methods in each 
case. Some buildings will have EV 
charging areas where vehicles will be 
shared among multiple tenants/users, 
and their availability will be scheduled 
with smart-phone apps. Street lighting 
will have smart-controls and motion 
sensing. There will be Wi-Fi available 
in major public areas throughout the 
community. Some of the technology 
used (like Wi-Fi and insulation) is real-
ly not going to feel new or exceptional-
ly ‘smart’, but the way it is integrated 
across the site, and the scaled impact it 
has when implemented at that level, is 
where the real magic is achieved. 

Q. As a rule, large scale IoT projects 
require many developers and designers 
to make happen. And, yet, plenty of 
myths still circulate regarding how IoT 
engineering is done. Describe some of 
the key issues involved.
This is a fun question. How expensive 

Every IoT system 
is built from the 
same 4 pillars: 
(1) sensors/
devices, (2) 
communications, 
(3) security, and 
(4) data. 

is a car? How warm is a house? Both 
questions should evoke more questions 
- what house? What car? Every house 
and car is different, and the cost or 
performance of each varies just as 
widely as IoT applications and devel-
opment approaches. The truth is that 
each application of IoT is, by the na-
ture of the mix of things involved 
(which varies widely), destined to be 
unique. But there are some common-
alities worth learning from.

Every IoT system is built from the 
same 4 pillars: (1) sensors/devices, (2) 
communications, (3) security, and (4) 
data. IoT lives at the intersection of 
many disciplines which tend otherwise 
not to occupy the same space and each 
of these four terms means different 
things to people from the technology, 
construction, logistics and material 
supply industries, so naturally they see 
each other’s work as a bit of black mag-
ic that can create confusion when you 
combine them all. 

Smart community projects must 
start with a smart plan: the team must 
determine its strategy on all four items 
above: (1) what devices they will use to 
collect what data; (2) how that data will 
be shared across the internet and with 
whom; (3) how that data will be kept 
secure; (4) what information will be 
processed out of that data and how that 
information is used to create value.

Q. Describe the importance IoT plays in 
the future development of our cities, as 
well as manufacturing environments.
When you consider that the average 
cost of an IoT sensor will be about 40 
cents by 2020, and that these sensors 
will transmit in real time a wide range 
of data, from the condition of materials 
in a building after a storm to water 
quality out of the tap, there is virtually 
no element of daily city life that can’t 
be datafied. Routines will be deci-
phered and optimized, abnormal con-
ditions identified before they become 
dangerous, and so on. All the while, 
new technologies are developed as the 
data reveals a gap, a need, a better way. 
    While the potential for improving city 
life is exciting, there are some real 
questions that cities will need to ad-
dress as this datafication happens, in-
cluding who has the privilege of access 
and how the data providers ensure 
privacy will be protected. IoT alone 
will not define the great cities of the 
future. Rather, the pact that a city 
makes with its citizens about the use of 
their data may be the defining element 
of what will be the great cities of the 
future.  
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RASPBERRY PI DELIVERS ENHANCED CPU, FASTER 
ETHERNET, DUAL-BAND WIRELESS NETWORKING
NEWARK ELEMENT14
Raspberry Pi 3 Model B+ is built on a new quad-
core Broadcom BCM2837 64-bit application proces-
sor running at 1.4GHz and is more than 15% faster 
than the Raspberry Pi 3 Model B, delivering 
increased performance for both professional and 
maker markets.  Device now includes dual-band 
wireless LAN: a new Cypress networking device, delivering 2.4GHz and 5GHz 
IEEE 802.11ac wireless LAN and Bluetooth 4.2 capability. The wireless 
subsystem comes with modular compliance certification, allowing the board 
to be designed into end products with significantly reduced requirements for 
wireless compliance testing.

  www.element14.com/news

WIRELESS POWER DEVELOPMENT SYSTEM 
COMBINES WITH DATA TRANSMISSION
WURTH ELEKTRONIK/INFINEON TECHNOLOGIES
760308EMP-WPT-200W development kit is a 200-watt development system 
for wireless power transfer, allowing the link between the transmitter and 
receiver coils to be used to transfer not only power, but also data. Kit 
comprises a power supply, a transmitter unit and a receiver unit and is an 
innovative and powerful solution thanks to the products from both firms 
(MOSFETS, drivers, microcontrollers, voltage regulators). The transmitter 

side consists of a full bridge 
and a resonant circuit made 
up of the WPT coil and the 
resonant capacitors 
connected in series. 

  www.infineon.com

IOT
NEW PRODUCTS

IC DELIVERS CHIP-TO-
CLOUD SECURITY RIGHT 
OUT OF THE BOX
NXP
A71CH IC is a ready-to-use secure 
element for IoT devices 
providing a root of 
trust at the IC level 
and delivers, 
chip-to-cloud 
security right out of 
the box, so you can 
safely connect to IoT 
clouds and services, 
including AWS, without writing 
security code or exposing keys.
   www.nxp.com

IOT READY ELECTRONIC 
THERMOSTATS ARE 
COMPACT
EMX ENTERPRISES
Selco Products eCap Series electron-
ic thermostat controls the tempera-
ture in an application, as well as 
manages most of the energy 
consuming components. Product 
series delivers energy savings 
through the latest switching power 
supply technology (<30mW at idle 
state). Product provides high 
accuracy of temperature control due 
to close differentials and narrow 
tolerances, which remain stable over 
time. These are SPST and also have 
the ability to get to one degree 
accuracy (RTDs are 1°F and Thermo-
couples are 2°F). 
    www.emx.ca
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Today, electronic de-
signs are highly inte-
grated components 
and are based on vari-

ous technologies. If you want to 
measure small parts of signals in 
the presence of large amplitudes, 
you need an oscilloscope with a 
high vertical resolution. Digital 
oscilloscopes typically have a 
vertical resolution of 8 bit. But a 
10-bit analog-to-digital convert-
er (ADC) has four times more 
resolution than an 8-bit ADC. 
You can see signal details much 
more precisely. 

Digital oscilloscopes are essen-
tial measuring instruments in 
electronic research, education 
and industry. When selecting a 
suitable oscilloscope, bandwidth 
and sample rate are often the 
main factors to consider. Memo-
ry depth and usability (including 
screen size) are further aspects. 

In a growing number of appli-
cations, more than 8-bit vertical 
resolution is not only helpful but 
sometimes also necessary. Be-
sides using A/D converters with a 
higher resolution, there are sever-
al methods available for increas-
ing vertical resolution. Two 
often-used methods are averag-
ing and high-resolution acquisi-
tion modes; both are covered in 
this article.

10 bits mean four times 
more resolution
Since their introduction, digital 
oscilloscopes have been equipped 
with A/D converters, which typi-
cally have an 8-bit resolution. 
This was mainly because there 
was no technology available for 
making higher-resolution A/D 
converters with the necessary 
sample rate and low noise.  
Furthermore, only high-end os-
cilloscopes commonly use manu-
facturer-specific A/D converters, 
while for cost reasons, entry-level 
scopes usually have off-the-shelf 

A/D converters. The latter are 
generally not state of the art. 

Today there are A/D convert-
ers available with 10-bit or even 
12-bit resolution and sample 
rates, which typically support 

bandwidth up to 1 GHz. Still, the 
higher price compared with 8-bit 
components has up to now pre-
vented their use in instruments 
with a starting price of less than 
CAD$8,000. 

The new R&S RTB2000 oscil-
loscopes use the proprietary 10-
bit A/D converter that Rohde & 
Schwarz originally developed for 
the R&S Scope Rider, the indus-
try’s first isolated portable, mul-
tifunctional oscilloscope with 
options such as MSO and serial 
triggering and decoding of serial 
protocols. 

Using this proprietarily devel-
oped component in the R&S 
RTB2000 makes it possible to 
achieve a higher vertical resolu-
tion compared with oscilloscopes 
that have an 8-bit A/D converter, 
while keeping the starting price at 
CAD$2,000. 

Today, because voltage levels 
keep sinking and power supply 
efficiency requirements continue 
to rise, the tolerances when mea-
suring electronic circuits are de-
creasing. As a result, the more 
accurate and the higher the reso-
lution for voltage measurements, 
the better for the engineers. The 
following table shows the differ-
ence between 8-bit and 10-bit 
resolution. The example calcula-
tion for a 1 V signal yields a reso-
lution of around 1 mV for the 
10-bit converter. Developers who 

want to analyze signals of power 
electronics or who work with high 
dynamic ranges benefit from the 
signal measured with a resolution 
that is four times higher.

To make effective use of these 

smaller signal details, the oscillo-
scope must have a sufficiently 
low-noise frontend. For example, 
if the oscilloscope had a noise 
level of 4 mV in the example de-
scribed above, the higher resolu-
tion would not bring any 
advantage, since it would only 
digitize the noise of the oscillo-
scope without revealing extra 
signal details compared with an 
8-bit-based oscilloscope. There-
fore, it is important not only to 
consider the oscilloscope’s reso-
lution but also its noise charac-
teristics. 

Increase vertical resolution
There are different methods for 
improving the vertical resolution 
of an oscilloscope, besides using 

an A/D converter. The two most 
common ones are averaging and 
high-resolution (HiRes) acquisi-
tion modes.

Averaging of multiple 
acquisitions
A common method for increas-
ing resolution is the use of aver-
aging. This is typically provided 
as a math functionality of the 
oscilloscope. This algorithm re-
lies on averaging multiple con-
secutive acquisitions. As more 
acquisitions are averaged, the 
better the achievable resolution 
will be. An advantage of averag-
ing is that it also reduces wide-

band noise, making the 
representation of the measured 
signal more accurate. However, 
there are two important disad-
vantages of this method:

It takes time to acquire and 
process the data several hundred 
times to get the required resolu-
tion

It only works with repeating 
signals, such as clock signals. 

Most signals do not repeat pe-
riodically, however, which means 
that averaging over several acqui-
sitions cannot be used. 

HiRes – averaging a single 
oversampled acquisition
More and more oscilloscopes 
support special acquisition 
(sometimes also called 

The performance 
advantages of 10-bit A/D 
converters in scopes

TEST &  
MEASURE FEATURE

BY ANDREAS GRIMM

Vertical resolution enhancement in HiRes mode.

8-bit ADC vs. 10-bit ADC resolution.
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SIGNAL ANALYZER 
SOFTWARE ADDRESSES 
5G NR TEST 
REQUIREMENTS
ANRITSU
MS2850A 5G measurement software 
for firm’s Signal Analyzer MS2850A is 
compliant with the 3GPP 5G New 
Radio (5G NR) standard. With the 
software installed, unit provides an 
accurate solution to verify the RF Tx 
characteristics of next-generation 5G 
base stations and mobile devices, as 
well as satellite communications 
equipment and wideband communi-
cations systems. Software options 
support analyses of both uplink and 
downlink signals used by the sub-6 
GHz frequencies as well as mmWave 
bands, such as 28 GHz and 39 GHz, 
in the 5G NR standard. 

 www.anritsu.com

1-6KV HIGH-VOLTAGE 
DIFFERENTIAL PROBES 
BOOST CMRR 
TELEDYNE LECROY
HVD3000A series of High-voltage 
Differential Probes includes models 
1kV HVD310xA, 2kV HVD3206A and 
\6kV HVD3605A, which improve 
CMRR over a broad frequency range 
to simplify measurement challenges 
found in noisy, high common-mode 
power electronics environments. 
Probe makes it easy and safe to 
make precise high voltage floating 
measurements. Products provide 1% 
gain accuracy, a differential-voltage 
range of up to 1500V (dc + peak ac) 
and high offset ranges. 

 teledynelecroy.com

INTEGRATED TEST 
SYSTEM SPEEDS 
CHARACTERIZATION OF 
PASSIVE COMPONENTS
EXFO
CTP10 Component Test Platform and 
suite of modules provides accurate 

testing of a wide variety of passive 
components in R&D or manufactur-
ing. Test system improves insertion 
loss (IL) and return loss (RL) 
measurement for a wide variety of 

passive components, including 
photonics integrated circuits. Unit 
can be used to extensively charac-
terize components or in automated 
mode for high volume production. 
   EXFO.com

500MHZ WIDEBAND RF 
RECORD, PLAYBACK 
SERVES ADVANCED 
GNSS APPLICATIONS
AVERNA
RP-6500 wideband RF Record and 
Playback platform records and plays 
back up to 500MHz of RF spectrum, 
from 9 kHz to 6 GHz, making it 
suitable for multi-constellation 
GNSS applications. System can also 
capture other signals such as Wifi, 
GNSS, V2x, spectrum sharing and 
cellular applications. Robust system 
fits into a car trunk for driving/
recording applications and syncs 
with both a GPS and firm’s DriveView 
software, for synchronized location 
and video capture.

 www.averna.com/RP-6500

DEVICE CURRENT 
WAVEFORM ANALYZERS 
PROVIDE UP TO 1GSA/S 
SAMPLING RATE
KEYSIGHT TECHNOLOGIES
Mainframes of CX3300 series Device 
Current Waveform Analyzers capture 
measured current waveforms by 
current or differential sensors with 
up to 200MHz bandwidth and at a 
sampling rate of up to 1GSa/s. The 

Maximize Your Bench Strength  & 
Save Big on Performance
Get a FREE 3 GHz R&S®FPC1000 Spectrum Analyzer with the purchase of an 
R&S®RTM3000 or R&S®RTA4000 Oscilloscope of 350 MHz or higher bandwidth.  

Offer ends June 30, 2018.

For specs and applications, visit   
rohde-schwarz-usa.com/Oscilloscopes_RTM_RTA.

R&S®RTM3000 R&S®RTA4000

FREE 3 GHz R&S®FPC1000

OR

+
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decimation) modes, referred to 
as “HiRes”, i.e. high resolution. 
This method exploits oversam-
pling, resulting from a higher 
A/D converter sampling rate than 
the sampling rate needed for ac-
curate signal reconstruction in 
line with the Nyquist criteria.

The additional samples are 
averaged and the resulting wave-
form is displayed. Since averag-
ing is done within a single 
acquisition, this method yields 
higher vertical resolution also for 
nonrepeating events. Theoreti-
cally, the gain in vertical resolu-
tion is calculated as as 0.5*ln(N)/
ln(2). 

The variable N here represents 
the factor for oversampling. In 
order to gain e.g. two additional 
bits, a factor of 16 is required. 

If an oscilloscope has a maxi-
mum sampling rate of 1 Gsam-
ple/s and an 8-bit A/D converter, 
it will have a decimated sampling 
rate of 62.5 Msample/s at 10-bit 
vertical resolution in HiRes 
mode. The following graph shows 
the relation for this example. This 
calculation reveals lower digital 
bandwidth as the main drawback 
using the HiRes mode. 

Real-world comparison
After this theoretical discussion 
of the different methods,  the 
following example will illustrate 

the effect of higher ADC resolu-
tion. The test signal used is an 
exponentially damped sine func-
tion, which is a relatively strong 
pulse with damped amplitude to 
both sides. This is a highly dy-
namic signal, and we will examine 
the small details. A signal of this 
type is available as a predefined 
function in many waveform gen-
erators, including the built-in 
waveform generator of the R&S 
RTB2000. 
The signal is connected to a R&S 
HMO2024, an oscilloscope rec-
ognized for its low-noise acquisi-
tion path with 200 MHz 
bandwidth. This oscilloscope 
uses an off-the-shelf 8-bit A/D 
converter. The same signal is fed 
in to the new R&S RTB2000. 
The unit includes an integrated 
10-bit A/D converter.

It is clearly recognizable that 
the four times higher resolution 
of the R&S RTB2000 A/D con-
verter combined with the low-
noise frontend gives more 
detailed information and allows 
more accurate measurements. 

If the zoom is set so that verti-
cally and horizontally the same 
signal segment can be seen in 
both oscilloscopes, the difference 
becomes even more visible. On 
the R&S HMO, you can see the 
least significant bit of the 8-bit 
A/D converter, represented by 
the step-like display.

Conclusion
The vertical resolution of an os-
cilloscope is becoming more and 
more important due to new ap-
plications with lower voltages and 
smaller voltage differences.

As this article explains, differ-
ent methods for increasing verti-
cal resolution are now available 
beyond the typical 8-bit resolu-
tion.  

Comparison of the R&S HMO2024 
with 8-bit ADC and its successor, 
the R&S RTB2024 with 10-bit ADC.

Zoomed comparison of 8-bit 
versus 10-bit resolution.

Andreas Grimm, product sales 
manager oscilloscopes, Rohde & Schwarz 
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measurement waveforms are 
captured with 14-bit or 16-bit 
resolution. To maintain the low noise 
sensing capabilities of the current 
and differential sensors, the 
mainframes are also designed to 
minimize the noise even under such 
wide measurement bandwidth. The 
WXGA 14.1” multi touch display has 
an enough space to simultaneously 
view waveforms and analyze results.
  www.keysight.com

POWER SENSOR 
COMBINES METER 
ACCURACY WITH 
SPECTRUM ANALYZERS
ROHDE & SCHWARZ
R&S NRQ6 power sensor operates in 
a frequency range from 50MHz to 
6GHz and can perform band-limited 
continuous average power measure-
ments – i.e. on a selected transmis-
sion channel – up to a signal 
bandwidth of 100MHz. Product is 
controlled via a LAN web interface. 
Users can carry out continuous 
average power measurements, 
display traces to analyze pulsed 
signals and perform ACLR measure-
ments – a common mobile commu-
nications application. 

 www.rohde-schwarz.com/mwc

COMPACT HIGH 
VOLTAGE POWER 
SUPPLY BOOSTS 
FLEXIBILITY, 
VERSATILITY
TDK LAMBDA
FLX-HV Series of high voltage 
programmable ac to dc power 
supplies for test and measurement 
applications is flexible and versatile 
in a compact and cost-effective 
package. Units are available with 
class-leading standard features 
including USB/LAN digital interfaces 
and active power factor correction. 
Product series covers output 
voltages of 10,000, 30,000 and 
50,000 volts, at power levels of 200, 

500 and 1,000 watts. Unit is housed 
in a compact, lightweight 2U 
rack-mount package that incorpo-
rates front to back cooling with a 
variable speed fan.

 www.us.tdk-lambda.com/hp/
product_html/flx-hvpower.htm

THERMAL IMAGING 
CAMERA DELIVERS 
VIBRANT IMAGERY, 
BOOSTS ACCURACY
FLIR SYSTEMS
FLIR E53 advanced thermal imaging 
camera for electrical, mechanical 
and building applications is rugged 
and water-resistant. Device provides 
a brilliant 4-inch touchscreen with a 
160-degree viewing angle, to ensure 
a clear view of the thermal image 
from any angle. Product utilizes a 
5-megapixel visual camera for 

improved image clarity, perspective 
and readability. Unit’s 240x180 
resolution detector delivers more 
than 43,000 points of temperature 
measurement and a high tempera-
ture range up to 650C.

 www.flir.com/exx-series

OPTICAL MODULES 
BOOST SENSITIVITY, 
LOWER NOISE
TEKTRONIX
80C20 and 80C21 optical modules 
for DSA8300 sampling oscilloscopes 
boost sensitivity and lower noise, 
helping OEMs increase production 
capacity and improve yields for 
400G designs moving into produc-
tion. Firm has also enhanced support 
for the latest 400G PAM4 TDECQ 

measurements with a software 
package optimized for 4 channel 
parallel processing for high 
throughput manufacturing test. 
When installed, modules for 56GBd 
PAM4 and NRZ improve noise 
performance with 9µW optical noise. 

 www.tek.com/wired-communi-
cations/400g-pam4-testing

DATA ACQUISITION 
SYSTEM CONFORMS TO 
REQUIREMENT OR 
APPLICATION
KISTLER GROUP
KiDAQ data acquisition system 
provides users with the entire 
measuring chain from one single 
source, as well as delivering a high 
degree of measuring data transpar-
ency. System delivers know-how 
across the entire measuring chain, 
providing full system integrity. 
Product is modularly designed and 
can be configured to suit any 
customer requirement or applica-
tion, thus permitting flexible 
deployment. System can be 
configured for use in laboratory 
applications, fixed installations or 
use out in the field. 
www.kistler.com

SPECTRUM ANALYZER 
DELIVERS PRICE 
ACCESSIBILITY
ELECTRO-METERS
RIGOL DSA700 series spectrum 
analyzer lowers the cost on low 
frequency RF test measurements for 

radio, IoT, and educational/
hobbyist. Unit shares the mechanical 
package of firm’s DSA800 series ana-
lyzer, with a focus on measurements 
below 1GHz. Product provides ability 
to measure smaller signals using a 
digital IF filter, which allows for 
smaller bandwidth settings and 
reduces displayed noise levels. Unit 
distinguishes between signals with a 
frequency difference as little as 
100Hz. 

  www.electro-meters.com

ANALOG EDGE 
CONVERTER PULSES 5V 
WITH LESS THAN 70PS 
RISING, FALLING EDGES
BERKELEY NUCLEONICS 
Model 765 Fast Rise Time Pulse 
Generator is an analog edge 
converter with the ability to provide 
5V pulses with less than 70ps rising 
and falling edges. Available in 2 or 4 
channel versions, unit provides a 
repetition rate of up to 240MHz with 
a period jitter specification of under 
25ps. Product is conveniently and 
easily controlled via a 7” 1024x600 
capacitive touch LCD that runs 
Windows 10 OS.

 www.berkeleynucleonics.com

OPTICAL SPECTRUM 
ANALYZER OPTIMIZED 
FOR TELECOM DEVICE 
PRODUCTION TEST
YOKOGAWA
AQ6360 benchtop optical spectrum 
analyzer is targeted mainly at the 
production testing of datacom and 
telecom devices such as laser 
diodes, optical transceivers and 
optical amplifiers. Unit provides a 
sweep speed twice that of compet-
ing models designed for R&D 
purposes, thus improving produc-
tion throughput and features the 
convenient free-space optical input, 
which supports both single-mode 
and multimode fiber testing. Unit 
operates with a wavelength range 
from 1200 to 1650nm and a 
selectable wavelength resolution 
from 0.1 to 2nm.

 www.yokogawa.com

Visit ept.ca for the latest new 
products, news and industry events.
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HIGH-VOLTAGE 
COUPLED INDUCTORS 
DELIVER 1500VRMS
COILCRAFT
LPD8035V Series of miniature, 
high-voltage 1:1 coupled inductors 
provide 1500Vrms, one-minute 
isolation (hipot) between windings 
from a package that measures 7.92 X 
6.4 X 3.5mm, delivering size and cost 
reductions over conventional 
bobbin-wound alternatives. Devices 
come in six inductance values 
ranging from 4.7 to 150µH. Devices 
provide peak current ratings up to 
2.7 Amps and a tight coupling 
coefficient (≥0.97).

 www.coilcraft.com

INDUSTRIAL DIN RAIL 
MOUNT UPS BOOSTS 
PERFORMANCE
PHOENIX CONTACT
QUINT4 AC Industrial DIN rail mount, 
online double conversion UPS 
delivers high performance, intelli-
gent battery management and 
monitoring with firm’s IQ Technology. 
Device has high performance class 
VFI-SS-111 according to IEC62040. 
Product delivers USB Interface to 

higher level controllers and IPC’s, as 
well as 120Vac & 230Vac auto detect. 
Available with bat start option, 
device delivers Pure Sine Wave 
output for bad or weak grids.

 www.phoenixcontact.com

CONDUCTION, 
CONVECTION-COOLED 
POWER SUPPLIES COME 
WITH 31MM HEIGHT
TDK-LAMBDA
CUS200LD ac-dc power supply is 
rated at 120W convection or 150W 
conduction cooled. Up to 206W can 
be delivered for up to 10 seconds to 
drive peak loads associated with 
dynamic LED displays. Product’s 
31mm height allows it to be mounted 
inside low profile signage, or 
industrial equipment with limited 
space requirements. Unit has an 85 
to 265Vac input and can operate in 
ambient temperatures of up to 
+70°C, with start-up at -40°C. 

 www.tdk-lambda.com

PCB DRILL KIT SPEEDS 
MANUFACTURE OF 
DOUBLE SIDED PCBS
VOLTERA
V-One Drill automated drilling 
attachment mounts directly on the 
V-One printed circuit board (pcb) 
printer. Device 
reduces the 
number of 
machines and 
interfaces 
required in the 
production 
workflow, 
bringing CNC 

drilling to firm’s existing platform. 
Product can be used to quickly make 
vias and through holes in double 
sided pcbs. Compact with an elegant 
design, the system’s magnetic 
attachments simplify tool changing. 
Drill can spin at 13,000 RPM with a 
runout of 3 mil (~75 microns). A 
range of high precision drill bits are 
included. 

 www.voltera.io

NON-PROPRIETARY 
SOLDER PASTE 
ANALYSIS TOOLKIT 
SIMPLIFIES PROCESSES
HENKEL
Non-proprietary solder paste 
analysis toolkit provides holistic 
process analysis, evaluating the 
many material properties – from 
print characteristics and stencil 
behavior to reflow performance and 
reliability. Test vehicle provides a 
turnkey solder evaluation tool, 
delivering pcb design, a complete 

bill of materials (BOM), full program-
ming documentation, set-up and 
test methods and step-by-step 
directions for a designed experi-
ment. Solder evaluation tool 
integrates area arrays down to 
0.3mm pitch, 0.4mm pitch bottom 
terminated components (BTCs) and 
a variety of discretes from 1206s 
down to 008004s. The unpopulated 
side of the board offers a design to 
evaluate slump, spread, solder 
balling, SIR and print to fail (PTF). 

 www.henkel.com

MODULAR TERMINAL 
BLOCKS DELIVER 
CUSTOM-FIT CONTROL 
PANEL SOLUTIONS
WEIDMULLER
Klippon Connect A-Series Applica-
tion Range modular terminal blocks 
with push-in technology, provides 
custom-fit control panel solution 
that increases productivity and 
reduces cabinet space. The 
initiator-actuator devices deliver 
increased wiring density with up to 
four different potentials in a 3.5mm 
(0.14”) width. Range includes 

modular terminals for connecting 
two to four conductor sensors or 
actuators with and without ground 
connection points. Solid and 
stranded wires with wire-end 
ferrules can be connected quickly 
and reliably with a PUSH IN connec-
tion – no tools required.

 www.weidmuller.com/weid-
mullerconfigurator

DESKTOP PROTOTYPING 
SYSTEM PRODUCES 
PCBS RAPIDLY
LASER & 
ELECTRONICS
LPKF ProtoMat 
S63 in-house, 
desktop, rapid 
printed circuit 
board (pcb) 
prototyping 
system speeds 
the process of 
making different iterations of pcb 
prototypes in minutes or hours. 
Users are able to validate designs 
quickly and easily with firm’s 
CircuitPro user–friendly software.

 www.lpkfusa.com

POWER ENTRY MODULE 
COMES WITH DOUBLE-
STAGE FILTER
SCHURTER
DD14 series high performance power 
entry modules with double-stage 
filter improves functionality by 
combining an IEC C14 appliance inlet 
with 2-pole switch and 2-pole 
fuseholder. EMC 
performance is further 
enhanced with a 
depth-saving 2-stage 
filter. Shielding is 
optimized by screwing 
the metal casing of the 
filter to the panel, using 
its horizontal or vertical flange. A 
snap-in filter version eliminates the 
flange, consuming even less panel 
space.
  www.schurterinc.com

Visit ept.ca for the latest new 
products, news and industry events.
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In today’s agricultural 
industry, producers 
use technology in or-
der to better predict 

growing systems, assess crop 
health and deal with extreme 
weather events. Drones, for one, 
have become an important tool 
for agricultural producers look-
ing to capture aerial photography 
and video of their crops.

Also known as unmanned ae-
rial vehicles, drones aren’t actu-
ally new technology, having been 
used commercially in other in-
dustries since the early 1980s. 
However, thanks to new innova-
tions and relaxed regulations, 
drones are being used more than 
ever before by agricultural pro-
ducers looking to work smarter, 
not harder. 

Aiming to corner a piece of the 
growing market, Minneapo-
lis-based Sentera creates com-
plete photographic solutions for 
drone equipment, which feature 
high-tech cameras with ul-
tra-light sensors and specialized 
software for data analysis. In 
November 2017, the company 
debuted its gimbaled Double 4K 
and Quad sensors, called the 
Quad Gimbal, which features 
parts and plates made by 

Nova-Scotia based custom fabri-
cator Protocase Inc.

 A Complete Solution:      
The Quad Gimbal
Sentera’s Quad Gimbal is the 
company’s most powerful cam-
era, with the most advanced 
sensors on the market. The cam-
era’s four lenses allow users to 
gather data from four different 
bands of light simultaneously, 

giving agricultural producers a 
superior look at their crops.

But, having a camera without 
a drone doesn’t get you very far 
for aerial photography, of course, 
which is where DJI comes into 
play. DJI is the world’s largest 
drone maker, and Sentera de-
signed the Quad Gimbal camera 
to attach seamlessly to DJI’s In-
spire 1 & 2 Drones, making it a 
complete solution for 

agricultural producers looking 
for a clear aerial view of their 
crops.

The Quad Gimbal features, as 
the name suggests, a Sentera-de-
signed motorized gimbal. Gim-
bals are a pivoted support system 
that allows an object to remain 
horizontal, regardless of the mo-
tion around it. This is a crucial 
piece of the puzzle for effective 
aerial photography, as instability 
can easily result in compromised 
image quality.

As with all Sentera products, 
the Quad Gimbal for Inspire 
encompasses proprietary soft-
ware called FieldAgent Platform, 
which provides users with a com-
plete look at various data, includ-
ing weed mapping, population 
analysis and Normalized Differ-
ence Vegetation Index (NDVI) 
analysis.

“Typically, only our most ad-
vanced customers use the Quad 
Camera, such as university and 
corporate researchers, as well 
and industrial and enterprise 
users,” says Ethan Oscarson, 
mechanical engineer at Sentera. 
“However, with a new plug and 
play approach, and an increased 
understanding of diagnosing 
problems in the field, the average 
farmer may soon have a use for 
this advanced of a product.”

Designing the Quad Gimbal
With the overarching goal of ease 
and simplicity in mind, the team 
at Sentera wanted the Quad 
Gimbal to integrate seamlessly 
with the DJI’s Inspire 1 and In-
spire 2 drones.

“These drones have a locking 
mount on the front of the aircraft 
that DJI utilizes for their 

Custom fabricator brings 
drone and camera players 
together
Nova Scotia-based Protocase delivers on parts and plates

ELECTRONIC ENCLOSURES 
& THERMAL MANAGEMENT FEATURE

Close-up view of Sentera Quad Gimbal mounted on DJI Inspire Drone

To help prevent accidental power interruptions, secure 
your cord set to a power inlet or outlet with the new 
Interpower Connector Locks. This system provides  
the security and stability necessary to help protect your  
equipment in numerous applications, including medical  
and information technology. 

This patent-pending design is available in two different versions and 
does not require tools for use. The Interpower Connector Locks can retain 
Interpower’s IEC 60320 C13/C14 and Sheet E/Sheet F combinations, along 
with C15/C16 and C17/C18 combinations. While built specifically for Interpower 
connectors, including angled models, the Interpower Connector Lock may also secure 
a variety of other brands.
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standards for connection security requirements.
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3D view of the Sentera  
Quad Gimbal

IMU plate highlighted: Mounts  
the IMU, Ethernet Port to the  

Camera as well as the camera to 
the pitch motor

Back Plate Highlighted: Provides a 
bottom cover for the electronics 

enclosure, protects against  
GSP interference and provides 

cable management.

Quad Gimbal, with Both 
Protocase-Made Parts  

Highlighted
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Custom Sheet Metal Parts 
& Precision Components

Your one-stop source for custom, fully-�nished precision sheet metal parts

PROTOCASE

Powdercoat in a variety of textures

Add graphics with digital print & silkscreen

Variety of materials, hardware & fastener options 
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Chem-film coating
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    Contact Us Today!   1.866.849.3911 |  protocase.com
PROTOCASE

Protocase Designer is the fastest and easiest way to 
design, price and build your custom sheet metal parts. 
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HEAT DISSIPATING 
EXTRUDED ALUMINUM 
ENCLOSURES HOUSE 
PCBS
HAMMOND MANUFACTURING
1455NHD Series heat dissipating 
extruded aluminum enclosures are 
designed to house printed circuit 
boards or equipment. Sized for 
Eurocard pcbs, products allow easy 
wall mounting or shelf mounting 
with two removable flanges. Pcbs 
mount horizontally by sliding into 
internal slots extruded into the 
enclosure body. Two-piece body 
provides easily removable belly plate 
for easy access to top interior of 
enclosure. Extruded body & 
aluminum end-plates come with a 
choice of either clear or black 
anodized finish. Devices include 
eight assembly screws - either clear 
or black to match enclosure panels 
and body. 

 www.hammfg.com

greater 
process 
flexibility 
and 
post-as-
sembly 
adaptabili-
ty. Material 
is a 
one-part, 

cure-in-place liquid gap filler 
allowing use with automated 
dispensing equipment for high-vol-
ume manufacturing operations.  
Applied as a liquid, the material 
penetrates small gaps for complete 
coverage. Once cured, product 
provides optimized surface contact 
and thermal transfer with a 1.5 
W/m-K thermal conductivity.

 www.henkel.com

REFLOWABLE THERMAL 
SWITCH PROTECTS 
AGAINST THERMAL 
RUNAWAY
SCHURTER
RTS compact reflowable thermal 
switch provides thermal protection 
of power semiconductors. Due to 
their inherent self-reinforcing 
heat-producing behavior, compo-
nents can overheat and lead to 
thermal runaway. Device prevents 
overheating by reliably interrupting 
the circuit precisely at a pre-defined 

tempera-
ture. 
Device 
provides a 
physical 
protection 
in cases 
where all 
soft-

ware-based security measures have 
failed. 

 www.schurter.com

COMPACT POWER BUS-
BAR SYSTEM SERVES 
CONFINED SPACES
RITTAL SYSTEMS
RiLine Compact busbar system 
delivers compact power distribution 
in enclosures and small control 
cabinets. Busbars do not require 
holders and have end-to-end 
contact hazard protection. Switching 
and protective devices can be 
connected quickly and easily.

  www.rittal.ca

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

internally-manufactured gim-
baled cameras,” says Oscarson. 
“Our goal was to utilize this 
mount in order to give users the 
option of easily changing out 
payloads and flying each mission 
with a payload specific to that 
mission.”

Along with stability, another 
requirement for the Sentera 
team was to create a design that 
was lightweight, as weight can 
drastically affect flight time.

Oscarson explains that the 
original Quad Gimbal design 
was conservatively designed to 
place the GPS receiver far away 
from any electronics that could 
cause interference. The end re-
sult in those early prototypes was 
a much larger unit. But, once 
Sentera approached Protocase to 
custom manufacture the parts it 
required, the iteration proved 
fruitful.

“With the help of the sheet 
metal plates by Protocase, we 
found we could effectively shield 
any undesired emissions, which 
ultimately allowed us to shrink 
the overall size of the product.”

Protocase manufactured two 
key plates for the Quad Gimbal  
both 5052-32 Aluminum, pow-
dercoated flat black:

IMU Plate (Tilt Motor Brack-
et): This bracket mounts the in-
ertial measurement unit (IMU) 
and Ethernet port to the camera, 
and also mounts the camera to 
the pitch motor.

Back Plate: Besides providing 
a bottom cover for the electron-
ics enclosure, this plate also 
protects against GPS interfer-
ence and provides cable manage-
ment.

Custom Manufacturing 
with Protocase
Sentera’s chief mechanical engi-
neer, Ryan Nelson, recommend-
ed Protocase to Oscarson, a 
mechanical engineer who first 
started at the company as an in-
tern in 2015.

With his work focused on de-
signing solutions that integrate 
the company’s cameras onto 
drones, Oscarson spends his 
days designing in CAD (using 
Creo Parametric), GPS testing, 
prototyping and, of course, flying 
drones. 

“With all of that prototyping 
and testing, having responsive 

suppliers such as Protocase, who 
can quickly complete custom 
work exactly to specifications, is 
crucial to proper research and 
development,” says Oscarson.

“The fast turnaround, quality 
products and reasonable pricing 
keep us coming back,” Oscarson 
enthuses.

The Future for Sentera 
With the agriculture sector con-
tinuing to grow and shift due to 
market demands and technolog-
ical advancements, Oscarson is 
hesitant to predict future projects 
for Sentera, and how they’ll de-
velop.

“The use of drones for agricul-
ture is a relatively new concept, 
and applications are always being 
discovered,” he says. “At Sen-
tera, we’re always trying to inno-
vate and design products to 
support the grower’s needs of 
today, and also the future.” 

ELECTRONIC ENCLOSURES 
& THERMAL MANAGEMENT

ELECTRONIC ENCLOSURES 
& THERMAL MANAGEMENTFEATURE NEW PRODUCTS

EMBEDDED BOX 
ENCLOSURE KITS HOUSE 
PCBS
TRANS CONTINENTAL HARDWARE 
(TCH)
Italtronic embedded box enclosure 
kits are used to house pcbs and 
applied to Internet of Things (IOT) 
applications.
Products are 
made of a blend 
of PC/ABS 
self-extinguish-
ing material. 
Kits come with 
a transparent panel and terminal 
block cover. Products can also be 
mounted on DIN assembly EN60715 
if worried about compatibility.

  www.tchweb.com

HIGH AIRFLOW AC & DC 
MOTORIZED IMPELLERS 
WITHSTAND HARSH 
ENVIRONMENTS
ORION FANS
Firm has expanded its ac motorized 
impeller product offering with 14 
new IP55-rated models and has 
added a new line of 24V and 48V dc 
motorized impellers with 13 models. 
The ac units provide high airflow for 
a wide range of harsh and demand-
ing applications. The dc units deliver 
a low power solution with standard 
control and monitoring features. 
Models are available in popular 
133mm, 175mm, 182mm, 220mm and 
225mm sizes. All dc motorized 
impeller models include a PWM and 
tachometer function as standard 
features.

 www.orionfans.com/products/
ac-blowers.html

PEELABLE TIM 
FORMULATION 
SIMPLIFIES ASSEMBLY 
REWORK
HENKEL
Bergquist TGF 1500RW gap filler 
material provides the rare advantage 
of thermal interface material (TIM) 
reworkability without sacrifices in 
thermal conductivity or automation 
performance. Product extends even 
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Professional Grade | No Minimum OrdersMade in 2-3 Days |

 
Custom Sheet Metal Parts 
& Precision Components

Your one-stop source for custom, fully-�nished precision sheet metal parts

PROTOCASE

Powdercoat in a variety of textures

Add graphics with digital print & silkscreen

Variety of materials, hardware & fastener options 

Spot welding and seam welding

Anodizing

Chem-film coating

Customize your sheet metal parts to your needs:

Protocase manufactures custom sheet metal parts, such as brackets, plates, frames, 
arms, bus bars, �xtures and more, in 2-3 days, with absolutely no minimum order.

    Contact Us Today!   1.866.849.3911 |  protocase.com
PROTOCASE

Protocase Designer is the fastest and easiest way to 
design, price and build your custom sheet metal parts. 

• Free 3D Enclosure Design Software
• Instant Price Quotes
• Buy Your Custom Parts Online 
• 2-3 Day Turnaround

protocasedesigner.com

PROTOCASE DESIGNER ®
P P

Free Downloadable 3D Enclosure Design Software

For Engineers, Designers & Scientists
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In a time where dead-
lines are shortening 
and designs are be-
coming more com-

plex, there is no room for error. 
Specifying rules and require-
ments upfront in the design 
process is one way to try and 
mitigate any future issues—even 
the simplest of designs have hun-
dreds of rules which need to be 
managed. In many pcb design 
tools, these rules and require-
ments become constraints that 
guide the process to ensure they 
are all followed.

Along with increased design 
complexity, constraint complex-
ity is growing. Most designers 
are already looking at rules re-
garding spacing allowances, 
dynamic phase tolerance re-
quirements, propagation delays, 
return paths, etc., but as the 
number of constraints increases, 
so does the difficulty to manage 
them. 

For example, since differential 
pair constraints are set in both 
the physical and electrical do-
main, if you count all those rules 
plus any possible delay and 
match-delay rules, each differen-
tial pair can have as many as 13 
specific constraints assigned to 
it. Multiply this by the number of 
differential pairs in the average 
design and you can see how over-
whelming and difficult it can be 
to manage and maintain these 
constraints over time. 

Why a Constraint-Driven 
Design Process?
The manual processes of com-
municating and maintaining 
constraint rules and require-
ments through ‘engineering 
notes,’ excel spreadsheets, prop-
erties, etc. will no longer 
 suffice and can lead to miscom-
municated constraints. This 

results in errors, causing unnec-
essary iterations between electri-
cal engineers and layout 
designers. This process can then 
snowball the problem, eventually 
turning into a costly redesign or, 
at the very least, a lengthy project 
delay with additional costs. 
Nowadays, the key to success is 
to prevent any foreseeable design 
issues from occurring and to 
eliminate any other unnecessary 
design respins. Adopting a con-
straint-dr iven, aka cor-
rect-by-design (CBD), process 
can help do this. 

CBD is a simple concept: it 
states that design rules (physical, 
spacing, electrical, signal/power 
integrity, manufacturing, assem-
bly, and fabrication) need to be 
taken into consideration as early 
in the design process as possible 
to ensure the engineering design 
intent is implemented in the pcb 
design practices. Its main goal is 
to help identify and fix rule vio-
lations when they happen, not 
after numerous design decisions 
have been made based on faulty 
assumptions. 

With a constraint-driven pro-
cess, intelligence is added early 
in the design phase identifying 
errors as they happen to guide 
the process past the pitfalls that 
can result in a respin.

While setting up and imple-
menting this type of design flow 
may seem like a daunting task, 
this single point-of-truth for 
constraint and process manage-
ment has been production-prov-
en to shorten design cycle time. 
In fact, a recent Aberdeen study 
states companies who implement 
constraint-driven design more 
often experience first-turn de-
sign success, since it allows de-
signers to identify issues before 
designs are pushed into produc-
tion. These companies had 54% 

better performance on meeting 
product launch date targets. 

In our competitive market, a 
constraint-driven design ap-
proach is no longer optional—it 
is a requirement for success.

Completing a design using 
double data rate (DDR) or high-
speed designs would be impossi-
ble without a robust, constraint 
management system. In addi-
tion, the ability to tune nets di-
rectly from the feedback of this 
system while routing or using an 
autorouter to follow rules is im-
perative. 

Cross-probing, the ability to 
mark errors to be fixed or waived, 
or the ability to tell if the error is 
okay from an engineering, as-
sembly, or manufacturing per-
spective is not only critical, but a 
requirement. 

Often, chip and board vendors 
will supply topologies and rules 
in ECAD formats, but if the de-
sign dictates a change in the form 
factor, the designer will need to 
do constraint development him-
self. 

In figure 1, the tabs on the left 
side of a constraint manager (the 
highlighted red rectangle) shows 
the ‘Electrical’ tab is open. No-
tice how everything is organized, 
very efficient, and easy-to-use. 
This makes the difficult process 

of managing the complexity sim-
ple and is the key to productivity 
and first-spin design success.

To the right of the electrical 
tab is a spreadsheet of the con-
straints. It shows some of the 
DDR3 constraints required for 
this design and defines each con-
straint. In this case, it shows a 
matched group of signals 
(Bank0) that had to be length-
matched (it could also be defined 
in time—pS) to strobe line with-
in 25 mils. The red highlighted 
text fields on the right side shows 
two columns: Actual (routed 
length) and the Margin (of er-
ror). The values are shown in red 
because the traces have not met 
their respective constraints. 

Intelligent Constraint 
Development and Imple-
mentation
During the development pro-
cess, to create the constraints 
needed to achieve a design with 
sound signal quality in addition 
to completing any other design 
requirements, you must be able 
to do a graphical constraint defi-
nition in the schematic or before 
the net is routed. 

A unified and integrated ap-
proach to visualizing and simu-
lating the circuits to create the 
proper impedances and matched 

Constraint management—rules-
based design and verification 
reduces design cycle time
BY ED CLARK

EMBEDDED SYSTEMS & 
ENGINEERING SOFTWARE FEATURE

Figure 1: The constraint manager keeps everything organized, very 
efficient and easy-to-use.
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delays (relative prop delays, 
lengths, and topologies) is of 
critical importance for the design 
to perform “correctly by design” 
such that the design intent and 
IP are maintained, implement-
ed, and verified in real-time.

As the adage goes, Garbage in 
= Garbage out. In the design 
world, ‘garbage out’ equates to 
design respins. Therefore, it is 
critical to have the proper con-
straints in place as well as an ad-
vanced stackup editor which 
includes impedance calculators 
(single-sided and differential) 
that can easily be stored and re-
used in a single technology file. 

The accuracy associated with 
these impedance calculations 
can help ensure manufacturing 
accuracy and assures signal 
quality. Figure 2 shows the char-
acterization of a digital signal 
going from one driver pin to two 
receiver pins. The simulation 
will show the effects of the series 
termination resistor, routed to-
pology, length, and impedances 
of the segments.

It is very important to note that 
all these elements can be swept 
over ranges of values to find the 
perfect solution space for this 
design’s intended application 
and mitigating other issues like 
electromagnetic interference 
(EMI). Simulation allows a de-
signer to correctly constrain a 
net, like the one shown, without 
over constraining it.

It is also essential for a Con-
straint Management System 
(CMS) to be stackup aware. 
Since the pcb stackup plays a 
major part in the design process, 
repeatability and accuracy de-
scribing the pcb stackup with 
accurate representation of the 
materials and rules are essential 
to a CBD workflow. 

 Every design will have design 

rule violations; however, de-
pending on the design density, 
the number and types of design 
rule check (DRC) violations can 
quickly become overwhelming, 
requiring weeks to check each 
one (or take the risk of a fatal 
design flaw). What is critically 
important to manage is the spac-
ing, physical and electrical rules, 
and violations (DRC Errors). 

These errors must be managed 
in such a way that the designer 
can easily cross-probe the issue 
and either fix or waive it in a 
managed way. Without a central-
ized, unified CMS this is nearly 
impossible.

 DRC markers on the pcb lay-
out provide a good feedback 
mechanism to the pcb designer 
and keeps them aware of prob-
lems as they arise. However, a 
single move of some copper can 
cause an avalanche of DRCs, 
making it difficult to see which to 
address first. The CMS provides 
a nice overview and allows 
cross-probing between the de-
sign and the constraint violations 
to easily pinpoint the problems.

Developing a good set of con-
straints can take a fair amount of 
design time, but hopefully it is 
now clear that the follow-on time 
savings and error-avoidance far 
surpass the initial effort. In addi-
tion, a good CMS can provide 
one more big time and error 
saver: it can save and load con-
straints. All the effort you put 
into constraint development will 
continue to pay dividends in fu-
ture designs. Obviously, all de-
signs are different and will 
require their own level of con-
straint development, but there is 
also commonality. For example, 
if several designs have DDR3 
busses in them, then reusing all 
that up-front work makes the 
next DDR3 design easier with 

pre-created, pre-vetted con-
straints. 

What to Look for in a 
Constraint Management
  When looking for a constraint 
management system, be sure to 
ask yourself the follow questions:

1. Does the system understand 
engineering rules required for 
layout and manufacturing? Can it 
pull rules from multiple sources?

• A robust CMS will be uni-
fied and integrated into the 
schematic and layout editors 
with cross-probing includ-
ing:

•  Integrated graphical topolo-
gy-driven constraint defini-
tion, simulation, and 
application

•  Length or time-based 
constraints 

• Full suite of electrical con-
straints with custom formu-
la capability 

•  Robust physical and spac-
ing rules (class to class rules)

• Regions rules for spacing 
and physical constraints

• Same net DRCs for ad-
vanced technologies (HDI)

• Impedance rules (checking 
for nets crossing gaps in the 
planes or voids)

•  Manufacturing rules
• Assembly rules
• Fabrication rules
• A robust stackup editor with 

board material and loss 
tangents 

•  Integrated field solvers and 
extraction

• * Lossy frequency depen-
dent transmission line pre/
post route simulation and 
extractions

• Via modeling and extraction

2. Can the system easily communi-
cate design intent amongst 
various team members?
Most constraints are known or 
discovered during the initial de-
sign creation—when the design 
is being captured in a schematic. 
It is therefore best to be able to 
define those constraints during 
the schematic phase. Then they 
need to be available during pcb 
layout, when most constraints 
are used. However, some con-
straints are determined during 
layout, so those need to be 

documented as well and made 
available to those working on the 
schematic. 

3. Can the system check your 
design for errors and provide 
feedback in real-time?
The main idea behind setting 
constraints upfront is to help 
ensure the design is going to 
function as expected. Therefore, 
it is important that the system 
can alert the designer to any er-
rors as they occur, so no progress 
is accidentally made based on 
bad design. Think of the con-
straints like the bumper cars at a 
carnival: sometimes the cars are 
hard to keep straight, but the 
bumpers on (the CMS) are there 
to help bring (the design) back on 
track quickly. 

4. Is it flexible/easy-to-edit?
Who wants to replace one ardu-
ous task with another? Having a 
CMS that is flexible and easy to 
work with is essential to a suc-
cessful implementation. Best 
CMS systems will allow design-
ers to manage constraints direct-
ly within the CAD environment, 
allowing teams to get up and 
running quickly. 

5. Are the embedded constraints 
and rules reusable?
While a team’s designs are not all 
the same, there might be some 
constraints or rules which can be 
applied to multiple designs (i.e., 
electrical rules). To save time 
and reduce errors, it is impera-
tive that a CMS allows for the 
reuse of these assets.

Preparation = Success
When constraints are done in the 
beginning of the design process, 
designers can be confident 
knowing once the design phase is 
done, it will move through the 
other phases with fewer or no 
errors requiring redesign. A 
CMS that can check work in re-
al-time, as the design process is 
executed, provides reduced risks 
and the peace of mind that once 
board routing starts, the con-
straints will keep the board de-
signer from violating any of the 
rules set up front.  

EMBEDDED SYSTEMS & 
ENGINEERING SOFTWARE FEATURE

 Ed Clark, business development 
manager, EMA Design Automation Inc.

Figure 2: This shows the characterization of a digital signal going from 
one driver pin to two receiver pins. 
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CYBERSECURITY 
SOFTWARE DELIVERS 
CLASSIFICATION FOR 
STRATUM MINING 
PROTOCOL
ROHDE & SCHWARZ
R&SPACE 2 deep packet inspection 
(DPI) software includes Stratum 
protocol classification functionality 
that enhances network analytics and 
security solutions to identify 
potentially malicious mining activity. 
This enables enterprises to identify, 
control and block the network-based 
cryptocurrency mining. Product 
provides powerful and reliable 
detection and classification of 
thousands of applications and 
protocols by combining deep packet 
inspection and behavioral traffic 
analysis – regardless of whether the 
protocols use advanced obfuscation, 
port-hopping techniques or 
encryption. 

  www.rohde-schwarz.com

EMBEDDED CERAMIC 
LTE CHIP ANTENNA 
SERVES NB-IOT, CAT-M1 
APPLICATIONS
LINX TECHNOLOGIES
CER Series embedded ceramic LTE 
chip antenna is suitable for LTE, 
NB-IoT, and CAT-M1, applications. 
Tiny device measures 37mm x 5mm 
without a compromise in perfor-
mance. Operating in all common 
4G/3G/2G LTE bands, device boosts 
efficiency and gain at 700 and 
800MHz bands compared to 
competitive products. 
www.linxtechnologies.com

BLUETOOTH MODULE 
SIMPLIFIES RELIABLE 
LOW-ENERGY DATA 
TRANSMISSION
RICHARDSON RFPD
Sierra Wireless BC118 AirPrime 
certified Bluetooth Low Energy (BLE) 
4.1 module with integrated antenna 
is suitable for quickly adding simple, 
reliable low-energy data communi-
cation. 
Device 
connects 
prosumer 
and 
industrial 
applica-
tions 
requiring data-only connections for 
simple sensor-to-phone or cable 
replacement applications. Product 
provides an embedded Bluetooth 
stack with simple UART interface, full 
regulatory certifications for faster 
time-to-market, and industri-
al-grade robustness for harsh 
environments.

  www.richardsonrfpd.com

XMC MEZZANINE CARD 
DELIVERS UP TO 16 
CORES INTEL XEON D 
PROCESSORS
KONTRON
XMC-GPU91 XMC mezzanine card 
features the latest AMD Embedded 
Radeon E9171 power-efficient GPU. 
Product supports the PCI Express 
3.0 interface for higher data 

throughputs and features 12mm 
stacking height for better tempera-
ture and cooling. Device is intended 
to combine with an off-the-shelf SBC 
to form a high-performance SBC-/
GPGPU combination in the 1’’ pitch 
standard VITA VPX form factor.

 www.kontron.com

COMPACT CHASSIS’ 
INCORPORATE MTCA.4 
ACQUISITION
VADATECH
VT817 chassis is a convenient 
MicroTCA.4 PCIe Gen3 Expansion 
solution that provides a flexible and 
effective method of incorporating 
MTCA.4 acquisition and control 
hardware into a PC processing 
environment. The shelf provides two 
AMC slots and an integrated MCH. 
The front panel ports accept PCIe 
Gen3 inputs from VadaTech’s PCI123 
PCIe Gen3 board. 
VT819 chassis is a MTCA.4 Develop-
ment Platform that provides two 
AMC slots and an integrated MCH. 
The double module AMCs meet the 
MTCA.4 specification for applica-
tions that require rear I/O and signal 
conditioning. 

  www.vadatech.com

FANLESS PC DELIVERS 
FLEXIBILITY IN IIOT 
APPLICATIONS
LOGIC SUPPLY
ML350 small form factor, fanless PC 
provides a low profile enclosure and 
a motherboard developed from the 
ground up to enable a range of 
customization options including 
expansion, connectivity and 
advanced consumer electronics 
control (CEC). Powered by Intel 
Apollo Lake processing, product is a 
highly customizable computing 

platform, purpose-built from board 
to chassis.

 www.logicsupply.com/ml350

FPGA PROGRAMMABLE 
PLATFORM COMPRISES 
LOGIC, ROUTING, 
EMBEDDED MEMORY
EFINIX
Trion programmable platform in 
FPGA architectural innovation was 
built using firm’s Quantum program-
mable technology, comprising logic, 
routing, embed-
ded memory and 
DSP blocks. The 
first eight FPGAs in 
the Trion platform 
are built on SMIC’s 
40nm process. 
Products range from 4K to 150K logic 
elements (LEs) and support standard 
interfaces such as GPIO, PLLs, 
oscillators, MIPI, DDR, LVDS, among 
others. 

 www.efinixinc.com

PCB DESIGN 
VERIFICATION 
SOFTWARE FLAGS EMI/
EMC ISSUES
MENTOR GRAPHICS
HyperLynx Design Rule Checking 
(DRC) printed circuit board (pcb) 

design verification software rapidly 
identifies design issues affecting 
EMI/EMC signal integrity and power 
integrity. Product provides fast, 
comprehensive electrical design 
verification to all pcb layout persons, 
hardware engineers and SI/PI/EMC 
experts, regardless of their layout 
tool or level of expertise. Product’s 
automated approach can be used 
iteratively, to identify design 
violations that lead to signal 
integrity, power integrity, and EMI/
EMC issues, eliminating manual 
inspection and pcb cycle bottle-
necks.

 www.mentor.com/canada

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

EMBEDDED SYSTEMS & 
ENGINEERING SOFTWARE NEW PRODUCTS
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PRODUCT SOURCE GUIDE

(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

Schleuniger’s new software update for the 
UniStrip 2300 wire stripping machine is now 
available and provides additional features such 
as wire list functionality, barcode scanning 
capabilities and 8 AWG processing!

schleuniger-na.com
905.827.1166

New Barcode Scanning and More!
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 Test Drive OrCAD

Get the Trial: go.ema-eda.com/OrCADTrial

Free For 30 Days
Look no further than OrCAD for fast, 
accurate printed circuit board design 
and analysis. Over 40,000 engineers 
agree, OrCAD is the tool that can 
turn your ideas into reality.  

 EPT_PS_Mar2018_EMADesign.indd   1 2018-02-20   9:11 AM

In support of

GOLF TOURNAMENT
Electronics Industry
                     The 25th Annual

June 28, 2018

Shotgun start at 12:30pm

Glen Eagle Golf Club
Hwy 50, Bolton, Ontario

For more information contact Peter Loney at: 
416.230.3552  •  Eigt2018@gmail.com

Celebrate 25 years of  
raising funds for charity!

EPT_May_GolfHouse.indd   1 2018-04-30   10:58 AM

Phoenix Contact brings over 90 years 
of connector experience to the rapidly 
advancing lighting industry. We offer proven, 
reliable connector designs that feature UL 
and CSA approvals, easy spring termination, 
multiple form factors, and that are available 
in surface mount and through-hole reflow 
versions

www.phoenixcontact.ca/lighting

Flexible, reliable lighting  
connectors
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65 - 130 AMPS on a  

P.C. BOARD

www.BLOCKMASTER.com
847-956-1680

WeGot It!
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SCHURTER’s Power Entry  
Module with Enhanced  

Double-Stage Filter
DD14 packs functionality in depth-saving 
power entry module, combining 2-stage EMC 

filter, 2-pole switch and 
2-pole fuseholder. Side 
or top and bottom flange, 
or snap-in options. IEC 
rated up to 10 A / 250 
VAC and UL/CSA rated 8 
A at 125/250 VAC.     

CPS

 -
 with optical feedback 
 -capable of unlimited number of actuations
 - ring or backlit area illumination
 -single, bicolor or multicolor versions with bright

 and consistent luminosity
 -momentary action (N.O. or N.C.), or 

 latching action 
 - rated 100 mA, 42/60 VAC/VDC max., variable

 input voltage 5 – 28 VDC
 - impact resistance IK09, ingress protection IP67
 -operating temperature range -20°C - +60°C
 -standard or customer specific legends

Metal pushbutton switch with 

EPT_MarApril_Schurter.indd   1 2018-02-21   1:52 PM

https://www.schurter.com/en/datasheet/DD14
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TO ADVERTISE in an upcoming issue of EP&T, 
contact Scott Atkinson, Associate 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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TEARDOWN

Samsung Gear IconX 2018 gears up its game
2nd generation betters Bluetooth & boosts battery
BY JIM MIELKE, VP TEARDOWNS, ABI RESEARCH

ABI Research has been tearing down products since 2011.  
Wearables were added to the teardown service in 2013 when 
wearables were still a nascent market. When ABI research tore 
down the Samsung Gear IconX back in 2016, we were impressed 

by Samsung’s first foray into the truly wireless earbuds game but were 

underwhelmed with a few of the technical aspects.  With the introduction of 
the Gear IconX 2018, Samsung has focused on the first-generation misses with 
improved battery life and better wireless performance.  The look and style 
may be similar, but Samsung made many changes inside and out. Here is ABI 
Research’s cross comparison of the Gear IconX and the Gear IconX 2018:

These findings are from ABI Research’s 
Teardowns (https://teardowniq.com/).

Connectivity 
and Battery

Samsung 
stayed with 

Broadcom for the 
connectivity 
integrated circuit 
but transitioned 
from the BCM43436 
to the BCM43013.   
The BCM43013 uses 
a smaller process 
node than its 
predecessor and 
thus draws 
significantly lower 
power (1/3 power in 
some cases).   This 
is one enabler for 
the improved 
battery life 
experience of the 
IconX 2018 vs. the 
prior version- im-
proving from 1.5hr 
of streaming to 
5hrs.  The other key 
enabler is the 
increased battery 
capacity.  The IconX 
2018 sports an 
85mAh battery 
whereas the 
original IconX drew 
from a 50mAh 
battery.  

Sensors
All the 
sensors 

changed suppliers 
in the new version 
of the IconX.   The 
mem microphones 
(2 per earbud for a 
total of 4) were 
previously 
purchased from 
Knowles but the 
2018 version 
switched to 

Audio  
and Power 
management

Above 
continues to 

supply the 
MC80F1604 touch 
controller for the 
touch controls on 
the earbuds while 
On Semi’s LC823450 
audio processor 
maintains the audio 
functions.   The 
main difference in 
the audio/power 
management 
section of the 
earbuds is the addi-
tion of Maxim’s 
PMIC (Power 
management 
integrated circuit).  
The Max77650 
supports the 
charging, regula-
tions and LED driver 
functions.   

En
cl

os
ur

es
Tr

an
sf

or
m

er
s

EPT_May_Hammond.indd   1 2018-03-06   11:54 AM

Samsung added a 
proximity sensor 
purchased from 
Sensortek 
(STK3013).

Goertek.  The 
accelerometer used 
in the IconX 2018 is 
a Bosh BHA250 
whereas the prior 
IconX used a STM 

LIS2HH12 acceler-
ometer.   Lastly the 
ADI heart rate 
sensor was 
eliminated 
completely but 

Memory
The 4GB of 
eMMc Nand 

flash is Samsung’s 
own KLM4G1FEPD 
in both models of 
the IconX.

Charging Base
The charging 
base for the 

IconX 2018 has 
some mechanical 
changes along with 
a change in the 
MCU controller.  
The original IconX 
used an Abov 
MC96F8316 8b MCU 
while the new IconX 
2018 uses a 32b 
Arm Cortex M0+ 
MCU from STM- ST-
M32L072RBH6.
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Automation & 
Control Freak? 

Same here.

We carry more automation & control brand names 
than any other distributor in North America.  

It’s true – we checked.

© Allied Electronics & Automation, 2018 alliedelec.comGet your A&C fill at 1.800.433.5700
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