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The arrival of automated vehicles - also known as autono-
mous, self-driving, or driverless vehicles - is imminent. It is 
a matter of ‘when,’ not ‘if,’ automated vehicles (AVs) will be 
on our roads. In fact, the first generation of AVs is already 
with us.

According to a report issued by The Conference Board of 
Canada earlier this year, Canada is beginning to lag in rec-
ognizing and preparing for the large impact this disruptive 
digital technology will have on our society.

Self-driving autonomous vehicles have been dominating 
the headlines this year like never before. They’ve gone from 
sci-fi fantasy to actual reality in a very short space of time, 
and manufacturers say some form of automobile automation 
will arrive by 2020 or even earlier. One can only wonder 
exactly how far the technology has come and how far it has 
to go.

There are plenty of potential advantages to self-driving 
cars, scary though the concept may be. They don’t get tired 
at the wheel, or distracted by kids in the back seat. They’re 
not prone to daydreaming, and thanks to the bank of sensors 
and equipment at their disposal, they’re much better than 
human drivers at spotting trouble coming from all directions 
– danger can be spotted from farther away and reacted to 
more quickly.

Then there’s the actual driving: computer software can 
calculate stopping distances, braking speeds and junction 
spaces with mathematical precision. Traffic should flow more 
smoothly, congestion is likely to be reduced and fuel effi-
ciency rates should rise once the robot drivers take over for 
good. Vehicles will be able to talk to each other too, meaning 
earlier warnings about traffic jams or accidents.

AVs will affect our infrastructure needs and cause us to 
reorganize where we live and work. They will bring great 
potential benefits but, as with any transformative technol-
ogy, will also bring great disruptions in the process of their 
rollout. Governments and the private sector would be wise 
to start planning and preparing for the arrival of AVs sooner, 
rather than later.

But, as this transformative technology looms with its 
impact on the average person, Canada lags with respect to 
the policy, industrial and legal implications of AVs. As the 
aforementioned report indicates, it’s time for a wake-up call 
in Canada for public and private policymakers, who must act 
soon to keep us in the AV ‘game’. 

Canada needs to get on the right road with automated vehicles
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TRACE Live Networks acquires 
UAV maker Draganfly Innovations
TRACE Live Networks, Venice CA-based developer of 
The TRACEr1 – a visually intelligent camera capable of 
following its owner almost anywhere and live-stream-
ing captured footage to the Internet, has acquired 
commercial sUAS (small Unmanned Aerial System) spe-
cialists, Draganfly Innovations Inc.

Founded in 1998 and located in Saskatoon, Draganfly 
Innovations has grown to be a globally recognized leader in commercial UAV development and 
production. It is the longest running manufacturer of multi-rotor helicopters in the world and 
the maker of the first civilian sUAS to be credited with saving a life. Draganfly Innovations’ 
products are widely used in several commercial fields including law enforcement, search and 
rescue, agricultural mapping, industrial inspection and aerial photography.

The entire Draganfly Innovations development and engineering team, led by founder and 
president, Zenon Dragan, will remain in the current Saskatoon headquarters. Post-acquisition, 
TRACE will look to scale the existing Draganfly Innovations commercial sUAS business and com-
bined engineering teams will collaborate on the further advancement of the TRACE Live Network 
auto-follow devices and live-streaming platform. They will also initiate development of several 
commercial applications for TRACE’s visually intelligent SmartCamera technology. Dragan will 
continue to lead Draganfly Innovations Inc. and will also join the TRACE executive team.

C2MI receives $8M to support Canadian electronic 
systems development 
The Federal Government has announced its support of $8-million over five years to C2MI to 
support Canadian companies with electronic systems development. Funds were also granted 
to two other Canadian centres; LOOKNorth and Wavefront.

Established in 2011, C2MI is the only Canadian infrastructure dedicated to the research and 
development of electronic systems. This ecosystem, compounded of industries, universities 
and partners dedicated to commercialization, focuses on market-driven products and tech-
nologies development. Enabling Technology having a growing impact growing in every sectors 
of the economy, microelectronics represents a huge vector of wealth creation. 

“We are very grateful for this renewed support from the government of Canada towards 
C2MI and its partners, which allow us to grow into an international pole of innovation in 
microsystems and to continue working in synergy with Canadian SME’s and researchers,” says 
Normand Bourbonnais, president & CEO, C2MI.

“The CECR Program has allowed us to support startups and SME companies to commercialize 
new products. The expertise held at C2MI, whether it is related to advanced packaging, MEMS 
or materials characterization or failures analyses, allowed a significant number of Canadian and 
foreign companies to distinguish themselves. Our collaborative model offers a dynamic environ-
ment for future generations of scientists, produces highly qualified jobs and generates business 
opportunities, while strengthening the reputation of Canada as an innovative nation.”

C2MI is the largest electronics systems research and development center in Canada. The 
Centre provides a collaborative model where the synergy between industrial and academia part-
ners is necessary, even essential to the development of new generation market driven products.

Nymi achieves biometrically 
authenticated wearable payment
Nymi, in collaboration with TD Bank Group (TD) and 
MasterCard, announced the completion of the world’s 
first biometrically authenticated, wearable credit card payment using one’s heartbeat. The 
first payment was made as part of a pilot project this summer. 

The Nymi Band is a secure and continuous wearable authenticator that identifies a user 
based on their unique heartbeat (or electrocardiogram) through proprietary Nymi technol-
ogy called HeartID. Nymi has developed an NFC-enabled prototype of the Nymi Band for 
these pilots, which is linked to a user’s MasterCard. In doing so, participants can utilize the 
Nymi Band to make secure, contactless payments using Tap & Go payment terminals found 
at many retailers.

“Nymi’s goal is to fundamentally change the way authentication is treated and to move 
industries towards a more secure and convenient identity model. By working with partners 
like TD and MasterCard, we are effectively demonstrating that continuous authentication can 
be a more secure and convenient way to make retail payments,” says Karl Martin, Nymi’s 
founder and CEO explains.

America II adds 8 franchise lines
America II Electronics Inc., St. Petersburg FL, a global distributor of semiconductors and 
electronic components, has signed franchise distribution agreements with eight manufactur-
ers. The company added Kontech USA, EMS Technologies, Power-Sonic Corp., Global Circuit 
Innovations, Iskra, Toplite, Pastomold and Quectel Wireless Solutions Co. Ltd. to its global line 
card. These latest additions represent the start of another strong quarter for the company’s 
supply chain development efforts.

“Our customers reside in practically every market segment and engineer product for nearly 
every application,” says Brian Ellison, president at America II Electronics. “Whether it’s medi-
cal, industrial, telecommunications, automotive, or lighting—we’re focused on offering com-
plete solutions, so supply chain development is a critical part of our business plan.”

MEGA Electronics Inc.
4B Jules Lane

New Brunswick, NJ 08901
tel 732.249.2656 fax 732.249.7442

www.megaelectronics.com
sales@megaelectronics.com

– Wall Adapters with Interchangeable
Plug Option

– Desk Top to 200W
– Open Frame with PFC
– DIN Rails to 960W
– LED Drivers
– Medical Approvals

Power Supplies & Cords

Waterloo-based nanotechnology company lands  
$25K prize for counterfeit prevention
A young company of three nanotechnology engineering students from the University of 
Waterloo is one step closer to its mission of eradicating counterfeit products after recently 
winning $25,000 at the Velocity Fund Finals.

Black Box Technologies, which works out of the Velocity Science workspace, is developing 
an ink for anti-counterfeit application. Each ink has a unique signature and, once applied, is 
verified by scanning the object with a phone. Velocity is a comprehensive entrepreneurship 
ecosystem program from the University of Waterloo and Velocity Science is a program devel-
oped in partnership with the Faculty of Science.

One of the problems that Perry Everett, co-founder of Black Box Technologies, identified is 
counterfeit electronics, where products not performing to standard, or at all, could have mon-
umental consequences for technology manufacturers. The team will use their $25,000 prize to 
further app development and image processing, as well as creating new nanotech ink formulas.

Mouser adds Adafruit to its open source lineup
Mouser Electronics Inc. has signed a global distribution agreement with Adafruit, a pri-
vate company founded in 2005 that focuses on designing and manufacturing open-source 
electronic hardware.

Adafruit was created by Massachusetts Institute of Technology (MIT) engineer Limor 
‘Ladyada’ Fried, providing unique and fun DIY electronics, kits, and open-source hardware 
that turn everyday objects into high-tech prototypes suitable for education and advanced 
production concepts.

Mouser Electronics will offer same-day shipping on the Adafruit product line, including 
the FLORA and GEMMA wearable electronic platforms. These small but powerful boards 
incorporate programming based on the Arduino integrated development environment (IDE) 
through USB interface to give designers and entry-level makers alike the ability to easily 
create prototypes of wearable devices. 

ECIA to host Toronto meeting
Digi-Key’s Mark Larson to keynote event
Everyone and anyone involved in the electronics components industry is invited to attend a 
meeting and networking opportunity hosted by the Electronics Component Industry Association 
(ECIA) in Toronto this month.

As part of the 2015 ECIA Regional Series, the meeting will be held on September 29, between 
4pm - 7:30pm at the Sheraton Toronto Airport Hotel at 801 Dixon Road, Toronto.

The evening’s format includes a hosted social hour, industry presentations and dinner. The 
Toronto event will feature a special presentation from Mark Larson, vice-chairman of global component distributor 
Digi-Key Electronics. Larson is an industry visionary known for his business acumen and wit.  

“Anyone involved in the electronic components industry is encouraged to bring their co-workers, customers and princi-
pals,” event co-coordinator Bill Ford of Tech Trek. “This event provides an opportunity to connect with industry leaders, 
discuss the latest market trends and discover how ECIA members optimize today’s electronic component supply chain.”

Sponsors of the regional series include Avnet, Digi-Key Electronics, TTI, Mouser and Sager. To register online for the 
event, go to http://www.ecianow.org/connection-points/ecia-regional-series
For further information contact Debbie Conyers at dconyers@ecianow.org (679-393-9990).

IEWC acquires Premier Cables
IEWC, Milwaukee WI, has acquired UK-based Premier 
Cables Ltd., a distributor of cable and accessories to 
various building projects, infrastructure, broadcast 
and communications and alternative energy proj-
ects, directly and through wholesalers. 

Owned and operated by three business partners, 
Jeff Weinstein, Ray Weinstein and Anthony Hopkins, 
the company has seen significant growth over the 
years. The firm leadership will continue under the 
current structure as Jeff, Ray and Anthony push to 
propagate strategic growth initiatives.

Mark Larson

Celestica to sell its Toronto HQ
Toronto-based electronics manufacturing services provider 
Celestica Inc., has entered into an agreement for the sale of 
its Don Mills property, which includes the site of its corporate 
headquarters and its Toronto manufacturing operations.

The site is being sold to a special purpose entity to be 
formed by a consortium of three real estate developers, 
namely Diamond Corp., Lifetime Developments and Context 
Development Inc. The consortium intends to work with the City 
of Toronto to develop a mixed-use community including office, 
retail and residential uses. If the transaction is completed, the 
purchase price will be approximately CDN$137-million.

http://ept.hotims.com/56238-3

ROB_p2-5_Sept15.indd   4 15-08-24   11:52 AM



products on reviewelectronic products and technology • september 2015

w w w . e p t . c a

5

1-800-56-SONIC www.e-sonic.com

Vancouver
5489 Byrne Rd., Suite 173 
Burnaby, B.C V5J 3J1
Sales: 604-273-2911
Fax: 604-273-7360

Toronto / GTA
60 Renfrew Dr., Suite 110 
Markham, Ontario L3R 0E1 
Sales: 905-946-0500
Fax: 905-946-1900

Montreal
100 Alexis Nihon Rd., 
Suite 215 St. Laurent, Quebec 
H4M 2N7
Sales: 514-748-7942
Fax: 514-748-7886

SALES BRANCHES

Alberta
Sales: 1-800-567-6642
Fax: 403-255-0449

Manitoba / Saskatchewan
Sales: 1-800-567-6642
Fax: 204-467-5549

Ottawa / Quebec City / 
Maritimes 
Sales: 1-800-567-6642
Fax: 514-748-7886

REGIONAL SALES
CONTACTS

6405 Northam Dr. 

Mississauga, Ontario L4V 1J2

DISTRIBUTION
CENTRE

LOCATIONS
Toll Free: 1-800-567-6642 
Email: info@e-sonic.com 3M Electrical

3M Interconnect Solutions
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3M Touch Systems
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ABB
Abbatron / HH Smith
Acme Electric
Agastat / TE Connectivity
Aim Inc.
Airpax / Sensata
Airpax Thermal
Akro Mills
Alcoswitch / TE Connectivity
Aleph America
Alpha Wire
Alps Electric
Altech
American Zettler
AMP / TE Connectivity
Amperite
Amphenol AIO
Amphenol Connex
Amphenol RF
Amphenol Solar
Amphenol Spectra
Amphenol Technology
Amprobe
Apem Inc.
Apex Tool Group
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Arcolectric
Aries Electronics
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Assmann WSW Components
ATC
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Autec Power Systems
Aved Memory Products
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AZ Displays
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Baco Controls
Baumer Electric
Belden
BI Technologies 
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Binder-USA
BK Precision
Bourns
Brady
Bud Industries
Buchanan / TE Connectivity
Bulgin Components 
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C&K Components
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GC Electronics 
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Greenlee 
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Fluke
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Infrared cameras add image blending to 
better identify problems
TiS Performance Series Infrared Cameras provide improved resolution to 
help industrial, HVAC and maintenance professionals analyze equipment 
health more quickly and accurately. Products deliver up to 2.5 times more 
pixels and a 70% improvement in distance-to-spot. Products feature large 
3.5-inch screens to help pinpoint issues while still in the field and offer one touch image 
access, which eliminates the need to scroll through a menu to view images. Eight models are 
available, five fixed focus and three manual focus, with resolution up to 260 x 195 pixels.
FLUKE

http://ept.hotims.com/56238-103

Non-isolated PoL dc-dc converters  
are constructed in SIP format
Okami OKR series of single output, non-isolated point of load 
(PoL) dc-dc converters are constructed in a space efficient single 
in-line package (SIP) format. Compact devices use the latest 
synchronous buck technology to deliver outstanding thermal 
performance, high power density and efficiencies as high as 95%. 

Models add 20, 30, and 50A devices to the existing 1.5, 3, 6, and 10A range. 20A model, 
OKR-T/20-W12-C, measures 15.5 x 36.8 x 11.2mm and accommodates a wide 6 thru 13.8Vdc 
input and a programmable output in the range 0.591 to 5Vdc and efficiency up to 94%. The 
30A, OKR-T/30-W12-C model provides a 5.5 to 13.8Vdc input and a 0.591 to 6Vdc output 
with efficiency up to 95%. The 50A OKR-T/50-W12-C converter has an input voltage range 
of 6.5V-13.8V, an output in the range 0.591 to 2.5Vdc and measures 27.9 x 36.8 x 15.5mm.
MURATA

http://ept.hotims.com/56238-104

Software simplifies multichannel data acquisition 
systems
U1092A AcqirisMAQS Multichannel 
Acquisition Software provides features 
for massively multichannel acquisition 
systems, evolved together with firm’s 
latest technologies, including M9709A 
AXIe 8-bit high-speed digitizer. Software 
is designed specifically for large multi-
channel acquisition, enables configura-
tion management as well as visualization 
of data for hundreds of channels from a single console. The client-server architecture 
supports remote operation, making it possible for the data acquisition system to be 
distributed over a LAN. The fully configurable graphical user interface permits easy 
selection of instruments and measurement channels for the configuration of the acquisi-
tion parameters. Acquired data is presented in multiple, powerful display windows for 
immediate viewing. 
KEYSIGHT TECHNOLOGIES

http://ept.hotims.com/56238-99

Ac-dc converters suitable in extreme temperatures
LN Series ac-dc converters for extreme temperatures come in 
1W to 3W capacities don’t need any electrolytic capacitors and 
solve the problems of poor high/low temperature characteris-
tics and short lifespan of power products. Models LN01, 02, 
03-12Bxx meet standards, EMI Class B without external circuit, 
surge immunity meets Level 4 standard. Products offer an input 
voltage range of 165~264Vac/233~370Vdc 
and a ultra-wide operating temperature 
range of -40C to 70C, with no requirement 
for temperature derating, which solves 
the problem of short lifespan of power 
products caused by electrolytic capacitor 
limitations & extends the average lifes-
pan by 1.5 times over other conventional 
converters.
MORNSUN

http://ept.hotims.com/56238-100

Modular USB data 
acquisition system 
connects directly
iNET-400 series expandable modular 
USB data acquisition system directly 
connects to thermocouple, RTD, therm-
istor, strain gage, load cell, voltage, 
current, resistance and accelerometer 
inputs. The CE compliant product is 
expandable to more than 1000 chan-
nels and provides analog and digital 
input and outputs. Free instruNet World 
software is available with system. 
OMEGA

http://ept.hotims.com/56238-101

IPX9K testing 
capabilities available  
in-house
In-house IPX9K testing capabilities pro-
vides an ingress protection rating system 
test that verifies a product is protected 
against close-range high pressure, high 
temperature liquid sprays. Specific equip-
ment is required to assure that products 
accurately meet the specifications.  
OTTO ENGINEERING

http://ept.hotims.com/56238-102
If the Electro Sonic insert is missing from this issue, please go to: http://ept.hotims.com/56238-4
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Connectors

   

1-855-365-2188  •  Email us at inforequest@jsquared.com with any questions or inquiries
Purchase online at www.jsquared.com

In stock in Canada, J-Squared is now an authorized 

distributor of Industrial@Amphenol 

RT360 Industrial Connectors –  
multiway connectors available in  
6 shell sizes and 22 insert arrangements 
with a variety of wire gauge options

M Series Connectors –  
M23 and M40 connector systems 
designed to excel in performance and 
reliability in your most demanding 
environments

C700 Series Smart Cards –  
designed to make secure contact to all 
cards designed according to ISO 7816, 

ensuring reliable data transmission

RT360™  
Circular Connectors

A Series 
AT, ATM, ATP & AHD

C700 Series Smart Card

MotionGrade™ 
DIN Style Connectors

A Series Connectors – plastic, rectangular 
& circular connectors for demanding  
interconnect applications

(formerly Amphenol Sine)

Trends in rugged connectors Trends in rugged connectors 

Building things smaller, 
lighter and smarter has 
been driving engineers for 
the better part of this century. It started 
with consumer technology almost as 
soon as the PC was invented, and moved 
a little slower into the industrial sphere 
where technology doesn’t change as fast. 

We don’t see an end in sight for this 
mega-trend. But, what is really driving 
the most recent change in connectors is 
the huge amount of data that is routed 
to devices and people. Measurement is 
the mantra of every business manager 
everywhere, and big data is about to roll 
into your organization and impact the 
way you build devices, whether you like 
it or not.

IT professionals pontificate daily about 
the data explosion, predicting that data 
production in 2020 will be 44 times 
greater than it was in 2009. Gigs and 
terabytes aren’t enough anymore. They 
talk about zettabytes, exabytes and pet-
abytes, and the exponential growth of 
data centers. How data goes ‘through 
the cloud’, where it is stored, and more 
importantly, what to do with it, has 

become a central discussion for IT man-
agers. But the data has to come from 
somewhere, and it comes when engineers 
build continuously smarter devices that 
talk to each other and make decisions 
based on the data that they receive and 
analyze.

This data explosion impacts the con-
nector industry in a variety of ways.

Get and distribute  
more data

 More sensors! We are counting, weigh-
ing and measuring more and more things 
because we want technology to be proac-
tive, and every sensor we add needs a way 
to send its data back to another device or 
the mothership. If it is a small amount of 
data that isn’t time sensitive or critical, 
some people are doing away with connec-
tors all together and going wireless, but 
wireless isn’t good enough yet for a lot of 
time-sensitive data flowing through areas 
where interference could impact safety, 
accuracy of data, or even lives. So the 
evolution of connectors helps influence 
sensor device size and functionality. The 
smaller and more rugged the connec-
tor becomes, the smaller the sensor or 
measuring device becomes, and the more 
mobile it becomes.

Do more, but consume less
In Canada, Kevin Hawley of Matrix 

Technology just outside of Toronto says 
there is a movement to minimize con-
nection points by utilizing one multi-
functional connector versus several 
performing the same function. This trend 
fulfills the demand to reduce waste – to 
increase functionality while using fewer 
materials. It’s another reason why we 

talk to more customers about hybrid 
connectors, whether it is a straight up 
copper with both power and signal, or 
whether it is a fiber-copper hybrid con-
nector for applications that need to move 
a lot of data such as broadcast or video 
surveillance. We have discussions daily 
about plastic vs. aluminum vs. brass vs. 
stainless steel and even fiber, and going 
through decision trees to figure out the 
best material for their connectors that 
will do the job with minimal waste or 
environmental impact. That extends to 
the kinds of cables people choose as 
well, and it is driving decisions to smaller 
connectors in many cases. Another inter-
esting environmental turn is the military 
moving away from colored chromate to a 
non-carcinogenic anthracite coating to 
protect against reflection. 

Go where we haven’t 
gone before

The tougher and more mobile devices 
being designed means that engineers are 

looking at smaller connectors that can 
withstand temperature extremes, vibra-
tion, and an environment that might be 
wet or dirty. When you can connect once 
and let it go, the trend is toward nano 
connectors that take care of signal. In 
cases where the user has to disconnect 
and reconnect the devices, the trend is 
toward smaller, more dense connectors 
that can carry signal and power with one 
connection instead of two for ease of use. 

Fischer Connectors has been concen-
trating on replacing two and sometimes 
three connectors with one miniature, 
dense multi-functional connector to help 
engineers build smaller, more functional 
devices that still meet demands for mar-
ket competitiveness. This trend towards 
miniaturization continues to impact 
almost everything from drones to com-
munications devices to instrumentation 
and medical devices.

For more information on rugged 
connectors from Fischer Connectors,  
go to http://ept.hotims.com/56238-46

By David Cianciolo, director of engineering, Fischer Connectors

What,s new for 2016?’

The Fischer MiniMax with 24 pins for mixed 
signal and power is one of the new hybrid 
connectors that are being integrated into 
a variety of applications in order to reduce 
the number of connectors used in designs.

Crimp-to-wire connector enables 
contact pitch compatibility
Minitek MicroSpace 1.27/1.5mm Crimp-to-Wire (CtW) 
connector enables contact pitch compatibility with the 
LV214 Severity-2 standard. Devices are suitable when 
high vibration endurance is required. Design provides 
primary and secondary contact retention, Poka-yoke 
polarization and a visual mismatch prevention system 

that eliminates application errors. A Terminal Positioning Assurance system allows this solu-
tion to be easily and quickly installed.  Device’s contact current carrying capacity is 4A. The 
external diameter of the cable is up to 1.3mm (22 AWG). The 4N normal force guarantees 
good resilience against vibration, while the connector locking can withstand 70N force.
FCI

http://ept.hotims.com/56238-47

http://ept.hotims.com/56238-5

Sealed connection 
system is permanently 
bonded
ML-XT Sealed Connection System reliable, 
securely sealed solution minimizes electri-
cal failures in gruelling commercial vehicle 
applications while delivering assembly 
cost savings.  Rated IP68 and J2030 
power-wash capable, system provides a 
one-piece plug housing and seal design, 
which is permanently bonded using cut-
ting-edge, two-shot LSR (liquid silicone 
rubber) molding technology. This ensures 
definitive and repeatable retention of 
the plug seal and prevents the seal from 
rolling during un-mating and mating to 
guarantee correct seal positioning. Device 
eliminates the risk of a lost or forgotten 
seal during installation and maintenance. 
Product’s rear seals are made from high 
consistency rubber (HCR) for greater tear 
resistance and protection during terminal 
insertion and extraction.  
MOLEX

http://ept.hotims.com/56238-48
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M12 female slim design connector extends versatility
M12 Slim Design connectors and components with crimp termination technology cater 
to the growing use of M12 connectivity in factory automation and transportation where 
they deliver robust 
performance for high 
speed 1-10 Gigabit 
Ethernet communica-
tions. Female and male versions provide a 16.5mm external diameter for high density 
integration on devices where space is at a premium. Products conform to IEC 61076-2-
109, and comply with Cat. 6A and Performance Class EA.
HARTING

http://ept.hotims.com/56238-52

M12x1 sockets are field attachable
M12x1 sockets are field attach-
able, suitable for individual 
applications that require flexibil-
ity when a device is connected. 
The male socket meets these 
requirements. The socket hous-
ing can be mounted from the 
front (outside) and the contacts 
and the contact carriers from the inside (combined installation).This concept is often 
applied for the manufacture of motors (hydraulic motors) and rotary encoders. Due to the 
encoding of the slots in the rear area of the square shell, encoding of 8 x 45 is possible 
to make sure that the desired location of an angled mating connector can be realized. 
The degree of protection in the assembled state to shell is IP67, in the mating face in 
unmated condition IP20.
CONEC

http://ept.hotims.com/56238-50

Disposable connectors meet medical needs
Push-pull circular connectors and cable assemblies for 
medical device manufacturers are designed to be disposable 
after a small number of uses. Devices are cost effective, yet 
do not compromise on quality. Whether directly mounted 
in a disposable hand piece, over-moulded or mounted to 
a disposable cable, the plastic device comes in multiple 
configurations and optimally suits a wide range of applica-

tions. Products have similar features to the rest of the disposable range but is pre-cabled 
therefore immediately usable in an application. There is ingress protection to IP65 (IEC 
60529) and devices are completely dust tight and protected against water, as well as a 
high degree of electrical insulation. 
FISCHER CONNECTORS

http://ept.hotims.com/56238-49 Power entry module offers IP 54 protection
Series 5707 power entry module provides IP 54 protection 
with V-Lock cord sets at the power input, in addition to IP 65 
protection to the equipment. The sealed module is suitable for 
use in medical equipment exposed to leaks, drips and spills, 
as well as equipment subject to routine washing. Compact 
device combines an appliance inlet, fuseholder, and standard 
or medical EMC filter rated up to 8A at 250Vac. Product deliv-
ers IP 65 seal protection at the panel opening, around the 
fuseholders, and between the inlet and connector pins. 
SCHURTER

http://ept.hotims.com/56238-53

Panel mount dc power jacks come in 
industry standard sizes

Four panel mount dc power jacks joins firm’s ac-dc adapter product line. Featuring industry 
standard sizes of 5.5mm x 2.1mm and 5.5mm x 2.5mm, devices are available with both 
.437 inch as well as .313 inch mounting hole sizes. Panel mount devices come with metal 
housing and 30Vdc 5A specifications.
NTE

http://ept.hotims.com/56238-51

Miniature dual-channel rotary joint 
saves space in Ka-band
AM28CORJD miniature dual-channel rotary joint has been 
specifically designed to save space in antennas for Ka-band 
satellite-on-the-move communications systems, which are 
now being deployed for high-data-rate applications in both 
the military and commercial sectors. With its high-power 
transmit channel implemented in a right-angle WR28 wave-
guide on the fixed (input) side and a female K-type coaxial 
connector on the rotating (output) side, the device mea-
sures 31.75mm (D) x 74.68mm (H), excluding the  50mm-
diameter UBR320 standard bulkhead flange. The central 
transmit channel covers Ka-band frequencies from 29 to 
31GHz and delivers improvded microwave performance, 
with a maximum power rating of 40W CW, a typical insertion loss of only 0.6dB and a 
maximum VSWR of 1.25:1. 
LINK MICROTEK

http://ept.hotims.com/56238-54

http://ept.hotims.com/56238-7 http://ept.hotims.com/56238-8
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 Brookstreet Hotel
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• October 29 • 10am-4pm    
 Mississauga Convention Centre

EPTECH Shows have thousands of  
leading-edge products & services on display:
• Passives • Switches • Wire & Cable • ICs  
• Electronic Components • Industrial Electronics  
• Peripherals • Relays • Hardware • Tools  
• CAE/CAD Systems • Semiconductors  
• Connectors • Batteries • Sensors  ... and many more
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• Engineer • Designer • Technician • Purchaser • 
Technical & Senior Management ... or are involved 
with electronics

LEARN more about products related to:
• Wearable Technology • Printable Electronics  
• 3D Printing • Internet of Things • Test & 
Measurement • Product Development/Manufacturing

Calgary • March 3 
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monTreal/PoinTe-Claire • April 14
Holiday Inn & Suites Pointe-Claire 
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Hard Rock Casino Vancouver

the appropriate rack size of a system
When you are purchasing a new rack 
mounted system, what is the best 
approach to balancing the need for 
future-proofing with current project allo-
cations: Building in extra capacity or 
planning to add it later, when needed? 

Often the number of I/O slots is pre-
determined for the current needs of the 
platform, but the platform’s lifespan often 
will exceed the near term technology. In 
that case, the number of electrical con-
nections ultimately required is almost 
guaranteed to surpass the engineers’ origi-
nal expectations. Incorporating a rack 
mounted chassis with additional slots 
at the outset is more economical than 
expanding the installed system by other 
means, after the fact.

Rack mounted chassis systems are used 
in a variety of applications including, 
aerospace, broadcast, datacom, industrial, 
telecom, transportation and others.  These 
systems involve a chassis that has slots 
for managing daughter-cards which link to 
each other electrically through a backplane. 
The most common process for specifying a 
chassis is to determine the communication 
protocol, the card size and the number of 
slots required.  The protocol is determined 
by the applications’ industry standards and 
the communication speed required and is 
not included as a variable for purposes of 
this analysis. The card size is dependent 
on the available daughter-cards for the 
application and typically is divisible by 
three. The number of slots allows the most 
flexibility of the three choices. Determining 
how many slots is enough for current and 
potential future needs is a determination 
often made blind, as those future needs are 
unknown at the time of the purchase. 

Let’s compare families of generic rack 

mounted chassis.  For each, the choice of 
rack size was dependent on the number 
of slots, in order to provide a comparison 
focused on the overall size of the system, 
rather than architecture or other variables. 
We weigh that against the implications 
of expanding the system by other means, 
like adding a secondary chassis or single 
board, with the related cabling required.

Several aspects of each chassis or 
system are important to a project. The 
first and often overriding consideration 
is retail price, which invariably increases 
as the size of the system increases.  But 
the relationship isn’t proportionate to the 
number of slots, but rather non-linear. 
Larger sizes grow exponentially in price.

Now consider the number of slots avail-
able relative to size. The relationship is 
not exactly linear and fluctuates because 
of ancillary equipment such as tempera-
ture control systems and redundant power 
supplies that accompany larger systems. 

The next two aspects are currently huge 
optimization factors for military embedded 
systems, size and weight. The military uses 

the acronym SWaP to align suppliers to 
focus on shrinking size and weight while 
increasing the computing power available 
in the smaller form factor.  Volume is espe-
cially linearly related to the rack size and 
weight is fairly linearly correlated to the 
rack size of a chassis.

In comparing expansion approaches 
in comparable systems, the assumption 
is multiple rack sizes are available. The 
rack sizes are directly attributed to the 
number of available slots and the number 
of slots is linearly related to the amount 
of I/O to and from the system.  Therefore, 
the amount of I/O connectivity is linearly 
related to the rack size.  

For both applications, if the max I/O 
is reached and more is required there are 
two possible ways to achieve that:
1. Replace the system with a larger avail-
able rack size
2. Add a twin system and link them with 
cabling

Taking a detailed look at option 2 is 
valuable since no system provides an infi-
nitely increasing rack size.  The benefits 
of routing with a backplane become obvi-
ous when the aspects of daisy chaining 
systems are reviewed.  I/O connectors to 
the field have a larger physical footprint 
than I/O between PCBs.  The footprint of 
a shielded binary pair using 2 mm hard 
metric connectors is much less than the 
footprint of the same shielded binary pair 
using a BNC connector, 9mm2 to 252mm2.  

   Additionally, daisy chaining systems 
requires interlocking cabling to take up a 
portion of the systems’ I/O. That is accom-
plished by changing standard cards to 
accept high density I/O between systems. 
These cards can be costly as well as the 
cables used.  An example of a high den-

sity cable is the DensiShield cable, which 
provides differential pairs at >2.5Gb/s.  
Therefore, the cost of daisy chaining sys-
tems exceeds the cost of the larger system 
without providing a linear growth in I/O. 
Another factor to consider is that cabling 
is more prone to quality and reliability 
problems especially when using cable kits 
versus factory made cables. 

Conclusion
1. If future expansions are a possibility 
then a system designer should consider 
implementing a larger system than cur-
rently required
2. Expansion by adding systems is much 
less than linear, because much of the I/O is 
used to communicate with the twin system.
3. Connectors between boards are much 
denser than connectors on an enclosure 
linking to field cabling.

For more information on custom 
backplane solutions from Harting 
Integrated Solutions, go to  
http://ept.hotims.com/56238-55

How to choose
By Carl Olson, engineering manager, Harting Inc. of North America

the appropriate rack size of a system

Trend between Size of Rack Mounted Chassis and Price

Trend between Number of Card Slots and Size of a Rack Mounted Chassis

Trend between Volume of Rack Mounted Chassis and Size in RU

Sketch of a typical  
rack mounted Chassis.

Comparison of Shielded Binary Pair 
Connectors on a Board and on an 
Enclosure
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HARTING.ca

Make your vision a lasting reality.
When you are in need of a reliable and efficient connector less than 100% quality is not acceptable (gold plating 
capabilities available).  
HARTING’s connectors and backplanes are made for meeting high expectations.

Challenge HARTING’s local design team to develop a solution for your backplane and connectivity needs.

Rugged 
DIN 

Connectivity

Reliable 
Mezzanine 
Connectivity

Rugged connectors and backplanes  
you can rely on.
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Miniature connectors 
mix signal, power 
contacts 
Positronic Dragonfly range of reliable, 
miniature connectors with power and/or 
signal contacts are configurable with size 
16, 20 or 22 contacts. Devices can handle 
currents up to 20A per contact, provide 
blind mating, sequential mating, float 
mount, panel mount and cable options 
with an integral locking system are avail-
able. Devices are field-proven to be reli-
able over many mating cycles. Solder pcb 
mount, crimp and press-fit terminations 
are available; coplanar mountings are an 
option. The series includes a wide variety 
of accessories.
POSITRONIC

http://ept.hotims.com/56238-60

M12 connector boosts 
EMC performance
M12 X-Code Gigabit Ethernet connec-
tors facilitate 10GbE applications, pro-
viding reliable high-speed data transfer. 
Products are reliable and rugged indus-
trial data communications applications. 
Devices provide an 8-pin design and are 
compatible with RJ45 network cabling. 
The interface is X-coded according to 
IEC 61076-2-109. EMC characteristics are 
supported by the 360-degree shielding 
and improved effectiveness that is com-
plemented with shield to PCB and shield 
to panel conductor features.
ERNI

http://ept.hotims.com/56238-57

USB 3.1 Type C receptacle boosts data 
transfer efficiency
SuperSpeed Universal Serial Bus (USB) 3.1, Type C IO Socket is 
a mid-mount receptacle that is 2X faster than USB 3.0 with more 
efficient data transfer, higher through-put and improved I/O 
power efficiency. Product’s hybrid layout provides full metal hous-
ing with enhanced EMI/RFI prevention. Device has no polarization 

so cables, with type C plugs, may be connected regardless of orientation.
MILL-MAX 

http://ept.hotims.com/56238-59

High-density connectors delivers 
reliability, flexibility
Metal-shell micro circular connectors are versatile, test-
ed for harsh environments and provide multiple coupling 
styles, contacts and mounting options. Devices include 
inline receptacles, a new band strap for termination of 
braided metallic shielding and a new 30-position, size 
M22 shell. Product family has IP67 sealing with indi-
vidual O-rings on all contacts that help provide improved 
sealing for extreme reliability. Devices include a metal adapter for shield termination and 
overmolding. Products have an operating temperature range of -55 Celsius to 150 Celsius 
and can withstand up to 120-hours of salt spray.
TE CONNECTIVITY

http://ept.hotims.com/56238-58

Fiber optic cabling VAR 
program now available
Firm has developed a fiber optic cabling 
value-added reseller (VAR) program to 
complement the extensive line of rug-
gedized connectors to deliver complete 
fiber optic solutions for a wide range of 
commercial, data com / networking, med-
ical, military/aerospace, surveillance and 
telecommunication applications. Through 
partnerships with Timbercon and Atlantic 
Teleconnect Inc (ATI), firm provides cus-
tom and standard cable assemblies that 
utilize its wide selection of industry-
standard and custom fiber optic con-
nectors. Firm provides a wide selection 
of rugged fiber optic interconnects with 
screw, push-on, or bayonet locking shells 
and a number of mounting options. 
HIROSE ELECTRIC

http://ept.hotims.com/56238-62

Salt spray corrosion 
resistant solution 
serves connectors
iCorAI treatment is a salt spray corro-
sion resistant solution for interconnect 
devices is designed for harsh envi-
ronments. The 
salt fog corro-
sion treatment 
is RoHS 2 & 
REACH compli-
ant as well as AECTP 300 / MIL-STD-810 
/ MIL-STD-202 compliant. Product pro-
vides anthracite grey finish and nickel 
fluorcarbon polymer coating. Product 
provides 500-hours salt spray resis-
tance and connector shell continuity of  
greater than 1.5µΩ.
LEMO

http://ept.hotims.com/56238-61

http://ept.hotims.com/56238-9

http://ept.hotims.com/56238-10
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CLEAR, CUT, PRECISE
       ROTARY STRIP WITH KOMAX WIRE  
 

komaxwire.com

Rotary Strip 

with the Komax 

Wire precision expert 

Cosmic 48R. The Cosmic 

48R is a wire stripping machine 

used to strip coaxial, triaxial, and multi-

layers cables from AWG 36 to AWG 6. With 

its two blade rotary head and centering units, cuts 

made into the insulation are clear and precise. Gain a 

lasting edge with the Cosmic 48R.
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Touch. Discover. Solve. 

Oscilloscopes rede ned. 
We’ve improved on the proven. The new Keysight 3000T 
oscilloscope is the next-generation of the InfiniiVision 
X-Series. With its zone touch triggering, you can trigger 
on any signal in just two steps. So you can isolate a signal 
in seconds—much faster than with any competing scope. 
The 3000T is also a 6-in-1 instrument. Along with your 
oscilloscope, you can get an MSO, WaveGen function 
generator, protocol analyzer, DVM and counter. Get in touch 
with the future of scopes. Take the Trigger Challenge today. 

Models
Keysight 
3000T X-Series*

Tektronix 
MDO3000 Series**

Bandwidth 100 MHz-1 GHz 100 MHz-1 GHz

Update Rate Uncompromised 1M wfms/s Up to 280K wfms/s

Touch Screen 8.5-inch Capacitive No

Zone Touch 
Triggering

 Yes No

Sample Rate 5 GSa/s 2.5 GSa/s (>= 500 MHz)
5 GSa/s (1 GHz)

US A: 800 829 4444     CAN: 877 894 4414

© Keysight Technologies, Inc. 2015. † Value in USD. See website for full details.
* Refer to Keysight document 5992-0140EN for product specs, and 5989-7885EN for update rate measurements.
** Competitive oscilloscopes are from Tektronix publication 48W-30020-3

WIN

YOUR DREAM BENCH

$141,000 of instruments and software †

www.keysight.com/find/DreamBench

Take the Trigger Challenge 
and enter to win a free 3000T at:
www.keysight.com/find/triggerchallenge

http://ept.hotims.com/56238-11
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GCT launches custom cable assembly division
Due to growing demand for its cus-
tomer specific cable assemblies, Global 
Connector Technology (GCT) Inc. has 
created a dedicated cable assembly 
division.

Targeted at volume OEMs, the new 
service ranges from overmold, IDC, wire 
harnesses and cable looms. GCT’s facili-
ties are UL and ISO 9001:2008 certified 
and offer complete UL traceability. All 
assemblies are 100% tested to guar-
antee reliability and compliance with 
specification.

Customers visiting GCTís website may specify their initial enquiries via a web form, 
which allows uploading of files, drawings, sketches and 3d models. The new division is 
supported by a user-friendly, feature rich website at http://gct.co/cable-assemblies.
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Building smaller but smarter devices?

This ultradense IP68 sealed connector solution is small, 
yet powerful. Delivering data quickly while running power through the 
same connection.

■ High density 19 or 24 pins

■ Push-pull, quick-release or screw-lock connections

■ Pre-cabled solutions available

Demand a connector solution worthy of your engineering challenges.

www. scherconnectors.com/minimax
Toll free 1 800 551 0121

EP&T_10_875x7_25inches_EN_US_08_15.indd   1 14.08.15   09:26

road trip

To Be Precise.Schleuniger, Inc. | Oakville, ON | (905) 827-1166 | www.schleuniger-na.com/ms9480_ept

The Benchmark in Coaxial and Shielded Cable Processing

n	Multiple machine versions to meet your production needs
n	High speed indexing cutter head and transport speeds increase production output
n	SmartBlade technology and Magnetic Guide Tube System allow for fast and easy changeover
n	Programmable rotary incision capability for precise processing of coaxial cable
n	High resolution color touchscreen

MultiStrip 9480 – Unmatched Versatility

“I wanted a higher standard of quality throughout the entire assembly 
process. The high quality and precision of Schleuniger products is the reason 
we chose to go with them.” Zane Kadro, JumperZ Audio & MetalZ

75 ohm coaxial cable assemblies 
boosts broadcast applications 
200 pre-configured cable assembly configurations suitable for the 
broadcast market provide True 75 Ohm performance to ensure low 
signal distortion and flawless broadcast transmission. Products are 
available in various configurations utilizing the BNC, HD-BNC, and 
1.0/2.3 coaxial interfaces and popular broadcast cable types Belden 

1505A, 1694A and 1855A. Products maximize signal integrity, durability and quality in high-
definition transmission systems such as Ultra HD and 4K TV. Devices support mobile broad-
cast equipment, video routing and distribution systems, and audio/video switching devices.
AMPHENOL RF

http://ept.hotims.com/56238-64

Single contact WTB connector 
delivers gas-tight connection
9176 Series single contact, wire-to-board (WTB) 
insulation displacement connector (IDC) with plated 
through hole (PTH) terminations, delivers a gas-
tight connection to the pcb for long-term reliabil-
ity. Product’s preassembled strain relief caps with 
through-wire or end-stop configurations deliver 
maximum flexibility, reduced cost compared to hand 
soldering and two-piece connector options, and the tested ability to withstand automo-
tive levels of shock, vibration, and temperature cycling. Device is rated for 600Vac and 
capable of accepting 24-18AWG solid or stranded wires with 5ñ9A current ratings, in a 
form factor that is 13% lower profile, 30% shorter, and 68% more narrow. 
AVX

http://ept.hotims.com/56238-65

M12 panel-mount connectors 
provide SMT termination
SMT receptacle joins firm’s M12 line of connector 
products, providing SMT termination. Device is able to 
be soldered directly to the surface of the printed circuit 
board, improving adaptation to a variety of applica-
tions and reducing assembly time. Devices have been 
added across all of firm’s M12 A-, B- and D-coded con-
nectors with various pin options available including 4, 5 and 8 gold-plated contact ver-
sions. Devices offer optional housings in various heights, allowing for flexible installation. 
BINDER-USA

http://ept.hotims.com/56238-66

Double snap connectors speed cable connection
Appleton Speedlock double snap connectors attach armored cable, 
metal clad cable or flexible metallic conduit to steel boxes and enclo-
sures twice as fast as traditional connectors. Devices require no tools 
or a locknut, installing in seconds. Products are available in several 
configurations including straight, straight for old work, duplex for 
installing two cables in a single KO, and 90-degree. Device snaps onto 
the cable, and then into the knock-out. The zinc devices are reusable 
and designed to terminate 3/8” or 1/2” flexible conduit in 1/2” steel box KO’s or enclosures 
in dry locations. 
EMERSON INDUSTRIAL AUTOMATION

http://ept.hotims.com/56238-63

Coaxial connectors enhance 
intermodulation performance
SRX family of low-PIM Coaxial connectors includes high-
performance adapters, connectors (including new 4.1/9.5 
mini-DINs) and cable assemblies. Products provide inter-
modulation performance as low as -168dBc with an eSeries 
7/16 connector terminated on flexible-141 cable. Typical 
performance across the lineup of assemblies terminated 
with SMA style and Type N style connectors is -158 dBc. 

Products come in variety of in-cabinet, jumper and long-haul styles and in many cases 
are plenum-rated for fire retardation which is commonly required of in-building wireless 
or distributed antenna systems (DAS).
SAN-TRON

http://ept.hotims.com/56238-67

http://ept.hotims.com/56238-12 http://ept.hotims.com/56238-13
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ENGINEERS START HERE
Access 500,000 in-stock electronics products, custom services, 
tools and expertise—all in one place.  Plus, count on customer 
service that goes above & beyond to deliver your needs. Complete 
engineering solutions start at Newark element14.

1 800 463 9275  |  newark.ca

http://ept.hotims.com/56238-14
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Contract Electronics Manufacturing

ProtoMat® Benchtop PCB Prototyping Machine
What would your day look like tomorrow if you could
cut yourself free from the board house and produce
true, industrial quality PCBs right at your desk?
LPKF’s ProtoMat benchtop prototyping systems are
helping thousands of engineers around the world
take their development time from days and weeks 
to minutes and hours. In today’s race to market, 
it’s like having a time machine. 

www.lpkfusa.com/pcb
1-800-345-LPKF

“You can’t beat an LPKF system
for prototyping. We do up to
three iterations of a design
within a day.”

Leonard Weber
Agilent

9:00 AM

Your circuit design is
done and you’re ready
to make a prototype.

11:48 AM

Why not try a different
approach before you
head to lunch? 1:03 PM

Your second board is
ready to test.

3:14 PM

After a few tweaks,
you’re ready to make
your finished board.

4:09 PM

Your finished board is
ready to go.

5:00 PM

Nice work. You just
shaved weeks off your
development schedule.

10:05 AM

Your first board is
ready to test.

Call: 604-294-4600 
Email: sales@dorigo.com

3885 Henning Drive,  
Burnaby, BC   
V5C 6N5 www.dorigo.com

As a full turnkey provider, we don’t just assemble boards.  We have the 

expertise and resources to handle your entire production process from 

sourcing components and bare PCBs to assembling, testing and 

shipping the final units directly to you or your customers.  With the 

recent addition of our new Panasonic assembly line – the most 

sophisticated SMT machinery on the market – Dorigo is able to provide 

advanced manufacturing capabilities for the most complex of builds.

Dorigo’s long term financial stability, international reputation for the 

highest quality manufacturing and strong ties within the electronic 

component supply chain position the company as a strong  

and stable choice for our customers 

– including some of the top  

OEMs in the world.  

Your Go-to EMS Provider Since 1988
SINCE 1988

Visit our website  
and discover the  
Dorigo Advantage!

Cleaning chemistry is effective on all flux types
AQUANOX A4708 pH neutral electronic assembly cleaning 
chemistry is effective on all flux types, including no-clean and 
water-soluble residues. Product is a neutral range pH chemis-
try designed to rapidly clean under densely populated low-gap 
pcb assemblies. Chemistry enhances metal compatibility and 
is safe for delicate gold and aluminum bonding pads. Product 
provides bright solder joints after multiple wash exposures.
KYZEN

http://ept.hotims.com/56238-68

Cut and strip machine features high 
resolution indexing cutter head 
MultiStrip 9480 cut and strip machine provides high resolution 
indexing cutter head and programmable rotary incision capability 
for high precision processing of coaxial and other shielded cables. 
Product family provides six machine versions to meet specific 
production needs, with many additional options and accessories. 
Unit’s SmartBlade system and magnetically held guides increase 
output and maximize production by reducing changeover times.
SCHLEUNIGER

http://ept.hotims.com/56238-71

Scarab site cleaning system  
ensures accuracy
APR-2000-SCS Scarab Site Cleaning System ensures accurate 
and repeatable cleaning of the component pad in one user-
friendly system. Product redefines performance and addresses 
the technical demands presented by component manufactur-
ers. Product addresses industry needs with an automated 
system capable of cleaning components pads without contact. 
Reworking small chip components such as 01005, 0201, 0402 
and 0602s can be difficult and require specialized tools.
METCAL

http://ept.hotims.com/56238-72

Lead cutter for electronic repair is extra-strong
Platoshear S extra-strong cutter (part #170S) 
for electronic repair and rework is engineered to 
precisely trim higher gauge leads and wire without 
the blade nicking or dulling. Product cuts up to 
15 AWG copper wire (.06î/1.5mm), 50% thicker 
wire than firm’s Platoshear 170. Product has the 
precision of a high-end tool, at a disposable cutter 
price. Product provides effortless shearing action, 
comfort and safety. Device uses the shear cutting 
method, which requires 50% less operator effort and extends cutting life. 
TECHSPRAY

http://ept.hotims.com/56238-69

Benchtop systems provide IC temperature testing 
Temptronic ThermoSpot  benchtop systems for temperature 
testing integrated circuits including high-Watt emitting devices 
consists of a highly responsive benchtop temperature forcing unit 
that feeds a thermal probe head through a flexible umbilical. The 
thermal probe is designed with an interchangeable ThermoBridge 
to mate directly to an IC or other device under test creating 
a highly efficient thermally conductive path to quickly induce 
temperatures to the device, even under power.  Interfacing to 
the DUT is available for in-circuit and test socket applications. 
INTEST THERMAL SOLUTIONS

http://ept.hotims.com/56238-73

No-clean solder paste is halogen-free
Indium8.9HF halogen-free, no-clean solder paste boosts 
performance stability during printing. Pb-free product is suit-
able for a wide variety of applications, including automotive, 
consumer and communications. Product provides a high print 
transfer efficiency and robust reflow process window capability. 

Product provides a clear, probe-testable flux residue and a resilient oxidation barrier for 
strong head-in-pillow and graping resistance.
INDIUM

http://ept.hotims.com/56238-70

http://ept.hotims.com/56238-45http://ept.hotims.com/56238-15
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As the seasons shift from summer to 
Fall, many changes are also at hand with-
in the world of Environmental Compliance 
of Electrical and Electronic Equipment 
(EEE). 

Here is a list of changing regulations 
that we should keep an eye on:

In the European Union (EU):
• EU RoHS 10 Substances: By pass-
ing delegated Directive 2015/863, the 
European Union has recently amended 
annex II of Directive 2011/65/EU (RoHS 
recast) and has added 4 phthalates to 
its restricted substances list: DEHP, BBP, 
DBP and DIBP. According to the EU 
REACH regulation, these phthalates are 
also considered Substances of Very High 
Concern (SVHC). The restrictions of these 
phthalates in homogeneous materials 
of EEE will apply starting July, 22nd 
2019. Nevertheless, product categories 8 
(medical devices) and 9 (monitoring and 
control instruments) are exempted until 
July 22nd, 2021. Phthalates are typically 
used as plasticizers and may be found in 
adhesives, inks, coatings, cables, polymer 
foils, PVC compounds, etc. Phthalates are 
especially present in computers, electron-
ic and electrical equipment, optical prod-
ucts, machinery and transport equipment. 
• EU REACH 163: On June 15th of this 
year, two new substance types were 
added to the SVHC list: 
• 1,2-benzenedicarboxylic acid, di-
C6-10-alkyl esters; 1,2-benzenedicarbox-
ylic acid, mixed decyl and hexyl and octyl 
diesters with = 0.3% of dihexyl phthalate 
(CAS # 68515-51-5 and 68648-93-1). 
These are phthalates that may affect 
fertility and cause damage to the unborn 
child. 
 • 5-sec-butyl-2-(2,4-dimethylcyclohex-
3-en-1-yl)-5-methyl-1,3-dioxane [1], 
5-sec-butyl-2-(4,6-dimethylcyclohex-
3-en-1-yl)-5-methyl-1,3-dioxane [2] 
[covering any of the individual isomers 
of [1] and [2] or any combination there-
of] which cover various CAS numbers 
(117933-89-8, 343934-04-3, 343934-05-
4, 676367-02-5, 676367-03-6, 676367-
04-7, 676367-05-8, 676367-06-9, 
676367-07-0, 676367-08-1, 676367-09-
2, 186309-28-4 etc.) and are considered 
very persistent and very bioaccumulative 
(vPvB) substances.

A new updated version of the SVHC 
list is expected in December of this 
year.
• Towards an EU Conflict Minerals 
Certification: On May 26th 2015, a 
proposal was passed by the European 
Parliament that required mandatory con-
flict minerals certification. The electronic 
industry and more specifically compo-
nents containing gold, tantalum, tin or 
tungsten are the primary targets. The 
purpose is to certify imports and vali-
date the absence of financial support to 
groups perpetrating violence in Africa. 
A similar conflict minerals regulation is 
already in force in the United States.

In the United States:
• Conflict Minerals: The first two-year 
grace period is now over and companies 
that use conflict minerals will have to 
resort to an independent auditor (i.e the 
IPSA - Independent Private Sector Audit), 
under certain conditions. This private 
audit assesses whether the framework sur-
rounding the manufacturer’s Reasonable 
Country of Origin Inquiry (RCOI) of con-
flict minerals is consistent to national 
and international standards. Future guid-
ance from the US Securities and Exchange 
Commission (SEC) is expected.
• TSCA: The Toxic Substances Control Act 
(TSCA) Modernization Act of†2015 (H.R. 
2576) was voted by the United States 
Congress last June 23rd in order to mod-
ify the current TSCA which was enacted 
in 1976 to manage hazardous chemicals 
in commerce. The objective of the TSCA 
Modernization Act is to strengthen the 
role of the Environmental Protection 
Agency (EPA) in evaluating and regulat-
ing potentially hazardous chemicals. Will 

the TSCA implement similar mechanisms 
as in the EU REACH ? We should know 
more soon.
• Power Supplies Level VI: The 
Energy Conservation Program: Energy 
Conservation Standards for External Power 
Supplies; Final Rule was issued by the 
U.S Department of Energy (DOE) - Energy 
Efficiency and Renewable Energy office 
(EERE) on February 10th, 2014. This final 
rule establishes new energy conserva-
tion standards to many external power 
supplies (EPS). The requirements will be 
applied starting February 10th, 2016, for 
any EPS placed into the US market.

In Asia:
• China RoHS 2: In May 2015, The Chinese 
Ministry of Industry and Information 
Technology (MIIT) published a draft 
of the China RoHS 2 regulation called 
Management Methods for the Restriction 
of the Use of Hazardous Substances 

in Electrical and Electronic Products. 
Compared to the previous China RoHS 1, 
major changes in the drafted China RoHS 
2 revision are expected, including: 
- The Electronic Information Products 
scope is expanded to Electrical and 
Electronic Products, adopting a definition 
comparable to the one in the EU RoHS 2 
directive;
- The implementation of a Compliance 
Management Catalogue and a Conformity 
Assessment System;
- The Conformity Assessment System 
would be handled by a Certification & 
Accreditation System and would require 
testing from a third party laboratory.
• China RoHS Standards: The supporting 
SJ/T 11364-2006 standard of China RoHS 
was updated in 2014. This SJ/T 11364-
2014 edition will become one of the stan-
dards supporting the China RoHS 2. Major 
changes in the 2014 version include: 

- Marking information can be displayed 
on the company’s website as well as by 
digital format, such as the LCD of an 
electrical or electronic product;
- Packaging making requirements of the 
previous SJ/T 11364-2006 version are 
removed.

Other supporting standards updates are 
expected following the upcoming vote of 
the China RoHS 2 regulation.
• K-REACH: Similar to the EU REACH, 
the South Korean REACH (K-Reach) now 
includes a list of chemicals, called the 
Priority Existing Chemicals (PEC) list. The 
PEC list contains 510 substances thus 
far. Manufacturers & importers of these 
substances must register under certain 
conditions.

ISO 14001:2015:
The 2015 edition of the ISO 14001 

standard should be published very soon. 
It will replace the 2014 version. Due to 
a three-year transition period, all ISO 
14001:2004 certificates will expire after 
September 2018. As of March 2017, any 
new certificate requests will rely on the 
more recent ISO 14001:2015.

Change coming in Environmental Compliance
By Aury Hathout M.Env, certified environmental auditor, Enviropass Expertise

http://ept.hotims.com/56238-16
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Switches

Precision motion control in general and 
nanopositioning in particular, are enabling 
technologies in many high-technology 
fields such as bio-nanotechnology, semi-
conductor test and measurement, opti-
cal alignment, nanoimprinting, scanning 
microscopy and microlithography. Choosing 
the right nanopositioning stage depends 
not only on resolution and accuracy, but 
also on factors such as dynamics, size, the 
application environment and cost. 

A nanopositioning stage is a motion 
device capable of repeatedly produc-
ing motion in increments as small as a 
nanometer or less. There are several ways 
to achieve resolutions of one nanome-
ter or below. Some may seem as simple 
as bolting a microstepped motor and a 
reduction gearbox to a leadscrew mecha-
nism. More sophisticated approaches use 
additional position feedback in the form 
of an encoder and interpolator circuit. 
However, there is more to a nanoposition-
ing system than a high resolution motor.  

The enemy is friction
Friction leads to hysteresis and induces 

guiding errors such as tilt and wobble. In 
most positioning systems, guiding errors 
are not measured, and hence remain 
uncontrolled. Tilt, wobble and runout 
errors automatically contribute to posi-
tional inaccuracy. This fact is often 
neglected and rears its ugly head when 
several individual positioners are com-
bined into one multi-axis system. 

Friction is also inherent in traditional 
motor/leadscrew drive mechanisms. Even 
though such drives have been improved 
gradually over time and still provide many 
advantages for mainstream applications, 
for the most demanding applications in 
optics, semiconductor and bio-nanotech-
nology fields, the traditional approach is 
often not the answer. As the demand for 
speed and precision has kept going up, 
motion control systems manufacturers had 
to develop better options to keep pace. 

Piezoceramic drive systems have 
always been known for their fast response 
and atomic resolution, though at limited 

motion ranges. Progress in piezo mecha-
nisms, as well as control technologies, 
has solved the travel distance/precision 
conundrum. Scientists and motion engi-
neers now have access to a number of 
piezo systems with virtually unlimited 
travel, without giving up stability, preci-
sion and speed. 

Following are some motion control 
applications that have spawned the 
development of these new technologies:

Non-magnetic applications 
Positioning and alignment systems in 

e-beam lithography systems and scanning 
electron microscopy (SEM) can be equipped 
with electromagnetic drive mechanisms. 
However, the expense to shield them and/
or position them outside of the action is 
very high, along with the increase in size. 
Fieldless piezo ceramic motors are sig-
nificantly smaller, and can be positioned 
anywhere inside of these machines without 
causing negative effects. 

Medical technology can also benefit 
from piezo solutions that have been opti-
mized over many years for applications in 
semiconductor manufacturing and testing, 
and biotechnology research. Active ceram-
ic components, such as piezo ceramic sen-
sors and actuators, have already been used 
in medical design technology, for example 
in micro-pumps, ultrasonic transducers, 
fast valves for nano-dispensing applica-
tions, and for laser beam control in eye 
and skin surgery. 

For medical imaging applications, such 
as Magnetic Resonance Imaging (MRI) 
systems, ultra-high field imaging can have 
significant advantages for cardiac imag-
ing. However, tuning of several coils in a 
whole-body scanner to achieve the best 
performance turns out to be a lengthy 
process. Replacing the manual tuning with 
computer controlled non-magnetic piezo 
motors speeds up the process and provides 
better results at the same time. 

3D-optical microscopy, and Optical 
Coherence Tomography (OCT), can also 
benefit from piezo drives due to their 
high-efficiency, direct-acting linear 

motion, high-resolution, fast 
response and non-magnetic 
characteristics. 

Nanometer precision in 
scanning microscopy

In modern drug discovery 
applications, a multitude of 
samples have to be examined 
in the shortest possible time. 
Techniques such as fluores-
cence imaging are employed 
and require precise focus-
ing on small amounts of liq-
uid, usually held in multiwell 
plates. 

For long range, well-to-
well positioning, conventional 
electric motors or voice-coil 
drives typically can provide the required 
speed and precision. Still, the focusing 
is best achieved with frictionless, piezo 
flexure stages or objective positioners. 
Response times on the order of a few mil-
liseconds allow extremely fast focusing 
and thus rapid data acquisition. The fast 
response also reduces the risk of photo 
bleaching caused by long term exposure. 

Similar speed/resolution requirements 
are prevalent in near-field scanning opti-
cal microscopy (NSOM). Here, small sam-
ples are scanned, typically 100 x 100µm 
to 500 x 500µm, with nanometer lateral 
resolution. To minimize the scanning time 
and achieve the high resolution required, 
flexure-guided piezo stages are the only 
option. The latest designs employ a 
parallel-kinematic motion principle, with 
all actuators acting on one moving cen-
tral platform, greatly reducing inertia 
for much improved dynamics. Capacitive 
sensors integrated into the stage take 
multi-axis measurements against a com-
mon fixed reference (parallel metrology). 
This approach allows drift-free position-
ing with nanometer straightness – not 
available with classical stacked/nested 
multi-axis designs. 

The same approach yields superior 
surface metrology results in atomic force 
microscopes (AFM). Progress in semi-
conductor development heavily relies on 
materials testing, and an AFM’s output 
data is only as good as the out-of-
plane motion (OOPM) of the XY scan-

ning stage it employs. Here, traditional 
bearings are totally out of the question 
and the requirements have been push-
ing the mechanical limitations of the 
best flexure designs. Active trajectory 
control approaches (compensating min-
ute off-axis errors with integrated piezo 
transducers) now provide OOPM in the 
sub-nanometer realm, over large scanning 
areas to hundreds of microns.

Nanopositioning goes hybrid
Hybrid positioning systems combine 

the best of two worlds: long travel 
ranges with low power requirements and 
sub-nanometer resolution with very high 
dynamics. Progress in controller design 
has made possible real-time closed-loop 
control of an actuator consisting of a 
piezo-flexure arrangement in series with 
a servo-motor/ballscrew assembly. The 
controller reads the stage position from 
an integrated, sub-nanometer-class linear 
encoder and continuously coordinates 
both the piezoelectric and servo-motor 
drives simultaneously in a way to provide 
the best possible overall performance, 
with rapid pull-in, nanometer-scale bi-
directional repeatability and inherent 
axial stiffness. The actuator has been 
proposed to drive the European Extremely 
Large Telescope (E-ELT) – a 39m diameter 
next-generation telescope, segmented in 

Ever-increasing requirements for more precise motion control from  
the optics, biotech and semiconductor industries
By Stefan Vorndran and Scott Jordan, PI (Physik Instrumente) L.P.

Advances in piezoelectric positioners  
for precision motion control in nanopositioning applications 

continued on page 18

Figure 1. Miniaturized hexapod nanopositioning system 
based on non-magnetic, UHV-compatible piezo-walk 

motors, provides precision motion in 6 axes.

© Copyright 2015 OTTO Engineering, Inc. ® OTTO and the OTTO Expect Excellence 
logo are registered trademarks of OTTO Engineering, Inc. All rights reserved.
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Piezo switch is suitable for explosive environments
PSE EX piezo switch for explosive environments is certi-
fied with ATEX/IECEX approvals, making it suitable for use 
in a potentially explosive atmosphere containing air gases 
and dust. The Device Directive, 94/9/EC for Products and 
Protective Systems, was developed to protect equipment 
and personnel endangered by the ignition of gases, vapours, 
or dust that could lead to an explosion. This protection is 
achieved by the prevention of all possible sources of fire and 
ignition. Devices are available in 16, 19 and 22mm diameters 
and are labeled with the approval information and an identi-
fication number. The housing is available in red, green or natural aluminum. Additional 
colours, mounting diameters and connections are obtainable upon request.
SCHURTER

http://ept.hotims.com/56238-74
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MSM CS
Fully Illuminated 
Robust Metal Switch 

Robust stainless steel switch with backlit ceramic actuator 
resists scratches, abrasions and chemicals

- Momentary action:
  0.1 A @ 30 VDC
  5A/3A @ 125 V/250 VAC
  10 A @ 250 VAC
- Latching action:

12 A @ 250 VAC
- Colors: red, green, blue, white, orange or yellow
- Supply voltage: 5, 12 or 24 VDC
- Mounting diameter: 19 or 22 mm
- Ingress protection: housing contacts IP69K, microswitch IP40/IP67
- Impact resistance: IK07
- Extended temperature range: -25°C to +85°C

www.schurterinc.com/new_switches

800 hexagonal mirrors. The combined motion of the frictionless 
piezo and the screw drive provides unprecedented smoothness 
and accuracy, even beating the required 1.7nm RMS tracking 
precision. One has to consider, that under operating conditions 
the load on the actuator changes in a range of zero to 900N. 
When the telescope tracks the stars, all 800 segments have to 
stay aligned perfectly as not to distort the wavefront of the 
incoming light. 

Under laboratory conditions, better than 0.8nm RMS tracking 
accuracy was achieved.

High-force, piezo-walk linear motors
High-energy physics experiments often require components 

to be insensitive to strong magnetic fields and EMI. An ideal 
scenario for a motion control device would be to hold a posi-
tion exactly when powered down. A new robust piezo motor 
based on the piezo-walk principle is now available to provide 
backlash-free, highly stable motion over centimeters of travel 
with nanometer resolution. Due to the self-clamping design, no 
power is dissipated in steady state, and a position can be locked 
into place even when the controller is powered off.

The piezo-walk principle is based on coordinated motion of 
several longitudinal and lateral piezo actuators arranged about 
a central ceramic runner. A digital controller sequences their 
operation, providing high-force, long-travel step-mode actuation 
plus picometer resolution high-bandwidth actuation. This type of 
piezo motor can generate forces to 170 lbs., and is also vacuum-
compatible and fieldless, with and nanoscale power-off position 
stability for months. 

Compact piezo walk motors can be integrated in low-profile 
linear translation stages such as used in laser tuning and align-
ing applications. They combine long-travel motion with a highly 
dynamic short-range sweep mode. 

Multiple piezo motors can be arranged to form compact hexa-

pod 6-axis positioners (See figure 1). The hexapod 
approach, with its virtual pivot point and central 
aperture, is crucial for optical alignment problems as 
large as secondary mirrors in the latest generation 
earthbound telescopes, and as small as fiber-to-
photonic-component-alignment in telecommunication 
chips.

 

Eliminating the travel/resolution tradeoff
Classical piezo flexure positioners excel through 

their frictionless, guiding systems, rapid response in 
the kHz range and extremely high reliability. Piezo 
flexure actuators have passed 100 billion cycles of 
life testing by NASA/JPL for the Mars Mission and are 
currently in use on the Curiosity rover. The motion of 
a piezo flexure actuator is roughly proportional to the 
applied voltage, often generated by a digital-to-analog 
converter (DAC) driving an amplifier. In recent history, 
piezo flexure motion was limited to approximately 
100 microns, but advances have pushed the limits to 
beyond the millimeter range. The number of addressable 
positions for such a piezo mechanism is 2b – where b 
is the bit-width of the DAC’s digital input. In order to 
cover longer travel ranges while maintaining nanometer 
resolution, DAC’s with more bits were the only solution. 
A patented technology called HyperBit now leverages 
the under-utilized time-domain capability of today’s 
DACs, converting it into up to eleven additional bits 
of physical positioning resolution. In a recent digital-
based servo-control system for x-ray interferometers, 
5 picometers (10exp -12m) positioning resolution was 
achieved using this novel technology. 

Nanopositioning sensors
High accuracy position feedback is essential in 

a good nanopositioning system, and direct motion 
metrology is the preferred choice. Direct metrology 
measures motion where it matters most to the appli-
cation. Examples of high-resolution, direct metrology 
sensors are capacitive sensors, laser interferometers 
and non-contact optical, incremental encoders. 

Laser interferometers are capable of accurately 
measuring long distances and some provide sub-
nanometer resolution, although bulky optics must be 
mounted onto the moving elements of the motion 
system.

Optical encoders are more compact and rely on 
diffraction between a moving reticle and a scale 
composed of finely pitched lines. Position is deter-
mined by counting fringes and interpolating between 
individual peaks, similar to interferometry. The latest 
linear encoders can provide resolution in the 100 
picometer range. Interferometers and incremental 
optical encoders are relative position sensors that 
must be initialized at a reference position. The sta-
bility of this reference position also influences the 
overall precision. While not yet common, high resolu-
tion absolute encoders break the nanometer barrier 
but are still held back by high cost and more complex 
interfacing. 

For travel ranges of less than 1mm, capacitive 
sensors have emerged as the default choice. They are 
compact, high-bandwidth and absolute measuring 
devices providing sub-nanometer resolution. For less 
demanding applications, strain gauge sensors (piezo-
resistive sensors) are a good alternative.

Piezo-driven mechanisms achieve accuracy and 
repeatability by integrating position feedback sensors:

Piezoresistive strain gauge sensors (PRS) are eco-

Advances in piezoelectric positioners 

nomical, but temperature-sensitive devices that are 
easily integrated in positioning devices. They are 
glued to the flexure structure or piezo stack, but the 
extra layer of epoxy between the sensor and structure 
makes it a challenge to get sufficient long-term sta-
bility. PRS do not measure distance directly, but infer 
position of the moving platform from the nanoscale 
warping of the structure (See figure 2). Due to the 
indirect measure of position, inaccuracies can occur 
and orthogonality errors are unobservable. Calibration 
to an interferometer allows them to achieve adequate 
accuracies for classical microscopy applications. Since 
their output signal is a low voltage DC current, the 
derived position can be more susceptible to noise 
pickup and drift.

Capacitive sensors are high-value sensors com-
posed of diamond-machined plates which directly 
measure the absolute position of the stage platform. 
Traditionally deployed in high-end semiconductor 
manufacturing tools and advanced microscopy appli-
cations, such as single-molecule studies, capacitive 
sensors provide especially precise, accurate and 
fast position metrology. Since the stage platform is 
measured directly, cross-talk and orthogonality can 
be eliminated. Since no glue is used to attach the 
sensors to the platform, they are exceptionally stable 
and reproducible and are usually calibrated to 4th 
order or higher. Their tightly-controlled RF signal is 
consequently robust against noise. Their inherent 
stability makes them an ideal fine-positioning com-
panion to ultra-stable piezo motor long-travel coarse-
positioning stages.

Assessing the right nanopositioning option
Piezo ceramic motion systems have long been the 

number one choice for ultra-high precision motion. 
With ever-increasing requirements from the optics, 
biotech and semiconductor industries in recent years, 
manufacturers were forced to find ways to overcome 
limitations such as travel range and linearity, while 
preserving their unmatched speed, acceleration and 
resolution capabilities. 

With the abundance of choices available today, 
it is more important than ever to understand the 
user’s application, and its requirements on dynamics 
and precision, as well as the control and interfacing 
preferences of the user. Making the right choice in 
nanopositioning involves assessing multiple criteria. 
But if the user is willing to do a bit of research, and 
engage in a dialog with a credible manufacturer, the 
result will be a significant step forward from what was 
feasible just a few years ago.
For more info on piezoelectric positioners  
from Physik Instruments, go to  
http://ept.hotims.com/56238-78

continued from page 16

Figure 2: Multiaxis piezo flexure stage with 
piezoresistive sensors infer position information from 

the strain/flex of a strut, piezo stack or a flexure guide.

Industrial control grip serves demanding applications
G2 Commander industrial control grip provides durability and dependability for military, aero-
space and industrial applications. Cast from aluminum alloy, product is a rugged industrial control 
grip suitable for demanding applications. The standard product provides six different faceplate 
configurations that include pushbutton, toggle, transducer, split trim and Hall effect switches. 
Thousands of custom configurations are possible. The grip body has 12 possible switch location 
options. Various mounting and termination options are available. 
OTTO 

http://ept.hotims.com/56238-76

High reliability keyboard switches 
rated for 50-million cycles
KBD Series of high reliability, ergonomic keyboard switches 
for applications that require long operating lifetimes. Rated 

for an extended operating 
life of 50,000,000 cycles, 
the rugged devices are 
available with two haptic 
responses and operating 
forces designed to meet var-
ious OEM designs. The top-
actuated, single pole/single 
throw (SPST) devices come 
with a pre-travel distance of 

1.5 to 2mm, and total travel distance of 4mm. Products have a 
range of operating forces color-coded to the knob and one of 
two haptic responses: linear actuation for 60 ± 20gf black and 
45 ±20gf red knobs, and click-pressure-point actuation for 60 
±20gf blue and 55 ±20gf brown knobs, all KBD Series switches 
deliver a 50,000,000-cycle operating life. 
C&K COMPONENTS

http://ept.hotims.com/56238-75

Consealed spring-loaded pull handle flush mounts
Spring loaded 67 Concealed Pull handle has flush mount design, while delivering a triggered 
handle and all-metal construction, providing higher strength and improved industrial design. 
Device provides a unique O-ring styled handle that stores inside of the housing when not in 
use. When triggered via simple, push-button operation, the spring loaded device automati-
cally releases the handle for easy access, providing a convenient grip for opening doors or 
panels. Available in multiple color options, product eliminates catch points and improves 
overall styling and aesthetics of application design in a wide range of industries.
SOUTHCO

http://ept.hotims.com/56238-77
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www.protocasedesigner.com

Protocase allows you to buy custom electronic enclosures 
with a whole new level of speed and convenience

Our friendly and knowledgable sales representatives will 
be happy to assist you in placing your order

Built in 2-3 Days Professional Grade No Minimum Orders

Fastest and easiest way to design, price and build custom electronic enclosures, 
including rackmounts

Instant Price Quotes

Buy Your Custom Enclosure Online With 2-3 Day Turnaround

FREE Downloadable 3D Enclosure Design Software

www.protocase.com/rackmount
info@protocase.com

 1.866.849.3911

Learn More

Custom Rackmount 
EnclosuresPROTOCASE

PROTOCASE DESIGNER ®
P P

•

•

•

100% Custom-Made Rackmounts in 2-3 Days
Custom built to your design – no more 
drilling holes into off-the-shelf enclosures 
and filing them to make your hardware 
fit.

Fully custom dimensions

Powdercoat finish in your choice of 
colour

Custom direct digital printing & 
silkscreening

Spot welding and seam welding 
available
We can start from your CAD file, utilize 
our Design Services, or design your own 
rackmount using Protocase Designer 

1W dc-dc converter footprint shrinks by 34%
MTC1 Series 1 Watt regulated single output dc-dc convert-
ers comprises a total of six single output models providing 
3.3, 5, or 12Vdc. Miniature isolated devices are available 
with nominal input voltages of 12 or 24Vdc and accom-
modate a 2:1 input range around the selected nominal. No 
additional regulation components are required since the 
MTC1 output is fully regulated to within ±0.5% of stated 
output. A voltage trim pin allows adjustment of the output 
voltage by ±10% to suit any special voltage requirements. A 
remote on/off pin provides the ability to disable the output for application power saving.
MURATA POWER SOLUTIONS

http://ept.hotims.com/56238-82

Spectrum analyzers probe broadband, pulsed signals 
up to 85GHz
FSW85 high-end signal and spectrum 
analyzers handle easily, while simpli-
fying complex measurement tasks in 
the fields of automotive radar, 5G and 
other wireless communications stan-
dards or aerospace and defense. Unit 
covers the frequency range from 2Hz 
to 85GHz in a single sweep, making 
it possible for users to test baseband 
and RF with a single analyzer. No 
external harmonic mixers are required, 
simplifying the test setup. An internal pre-selection suppresses the image frequency and 
other spurious emissions that commonly occur during harmonic mixing. 
ROHDE & SCHWARZ

http://ept.hotims.com/56238-79

Pre-cut flexible LED strips come pre-wired
16 pre-cut flexible LED strips measure 19.69 inch (0.5 meter) long and come pre-wired 
with a power supply connector (5.5mm x 2.1mm) already attached to provide a direct 
plug and light experience. Suitable for use in most applications, products are ideal 
for use where an entire roll of LED Strip is not required. Products are available in red, 
blue, white, and warm white, as well as 
non-waterproof & epoxy water resistant 

(IP65). The 12Vdc product includes a 
wide 120-degree viewing angle and long 
life of 50,000 hours minimum.
NTE

http://ept.hotims.com/56238-80

Dc-dc converters 
operate from 200 to 
425Vdc
PH-A280 series of dc-dc power mod-
ules with high voltage dc input operate 
from a wide range dc input of 200 to 
425Vdc, and is widely used in HVdc 
(High voltage dc current) applications. 
Product range includes 3.3V, 15V and 
28V outputs. Modules are available 
in three output power levels - 75W, 
100W and 150W. The complete product 
family encompasses nominal output 
voltages of 3.3V, 5V, 12V, 15V, 24V, 
28V or 48Vdc; adjustable by -20% to 
+10% (+/-20% for 5V output models).  
Efficiencies of up to 90% are achieved, 
an improvement of 5% over the prior PH 
series. All modules operate at full load 
over a baseplate temperature range of 
-40 to +100C making them suitable for 
liquid, air cooled or conduction cooled 
systems.  The dimensions follow the 
industry standard quarter brick format 
(37.2 x 12.7 x 58.3mm).
TDK-LAMBDA 

http://ept.hotims.com/56238-81

Antennas suit wireless applications
Antenna line for wireless applications is available in a 
variety of packages, including stub, patch and chip for use 
in embedded, external, GPS and long range usages. A broad 
range of frequencies is available, including: GPS@ 1.75GHz; 
GLONASS @ 1.602GHz; Bluetooth/Wi-Fi @ 2.4 / 5GHz; 
ZigBee @ 2.45GHz; and WiMAX @ 2.6/3.5GHz. Package sizes 
are 6.0 x 5.0mm to 3.2 x 1.6mm for the chip. Stub length 
is 5 to 17cm; straight, right angle or swivel. The Patch unit 
with or without LNA is 12mm sq. to 27mm sq.
RALTRON ELECTRONICS

http://ept.hotims.com/56238-83

http://ept.hotims.com/56238-20
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Embedded Systems

Integrated resistive touch display 
works with Raspbian operating system 
4D Systems 4DPi-24-HAT, a 2.4-inch, 320x240 pixel primary 
display with integrated resistive touch panel for the Raspberry Pi 
enables it to function without the need of a mouse or an alternate 
HDMI device  and does not require an external power supply, mouse 
or alternate HDMI device. Display has a typical framerate of 25 frames per second, which 
can be increased with kernel compression. The display’s backlight can be turned on or off 
using an on-board jumper or dimmed using PWM controls. The on-board EEPROM allows 
for quick identification of the 4DPi-24-HAT by the Raspberry Pi. The 4DPi-24-HAT is com-
patible with Raspberry Pi A+, B+ and Raspberry Pi 2 and is fully HAT Standard compliant.
NEWARK ELEMENT14

http://ept.hotims.com/56238-91

Partnering with Pixus Technologies for your  
enclosure, backplane, integrated system, 
subrack, components, or instrumentation and 
electronics cases, allows you to focus on your 
core competencies.  With expertise in industry 
standard form factors including ATCA,  
CompactPCI, MicroTCA, VME, and VPX,  
Pixus has the industry experience you need  
in a packaging partner. 

To learn how we can help with your  
next project, contact us today.

USA (631) 360-1257  Canada (519) 885-5775
Email: sales@pixustechnologies.com
www.pixustechnologies.com

Enclosures • Backplanes • Subracks • Components • Cases 

You Know Embedded Computing.  
We Know Packaging.
You Know Embedded Computing.  
We Know Packaging.

Computing cases permit use in C1 
D2/Zone 2 areas
Xciel intrinsically safe cases for Apple and Microsoft mobile 
products are durable and rugged, allowing the operations 
team to go into a Div 2/Zone 2 hazardous areas with their 
tablet or phone to efficiently perform data collection, maintenance and logging tasks. 
The XCRiPad Air 2 Case is suitable for rugged use despite its lightweight, compact size. 
J-SQUARED TECHNOLOGIES

http://ept.hotims.com/56238-92

Multifunction high-speed USB module 
optimizes digital I/O 
Model USB-DIO24-CTR6 USB digital I/O module is multifunction, 
high speed USB device suitable for adding portable, easy-to-
install, industrial strength digital I/O and counter capabilities to 
any PC or embedded system with a USB port. Product can be used 
in an assortment of USB-based embedded applications including 
light, motion, and process controls. Device features 24 lines of 
CMOS/LVTTL high-current digital I/O with two fully-undedicated 82C54’s, yielding 6 
counter/timers and access to the input, gate, and output pins, all packaged in a small, 
rugged, industrial enclosure.
ACCES I/O PRODUCTS

http://ept.hotims.com/56238-95

Universal temperature sensor IC integrates 
components
LTC2983 high performance digital temperature measurement IC system integrates all 
necessary components to excite, calibrate, measure and digitize diodes, thermistors, 
thermocouples and RTDs with 0.1°C conformity. Device provides multiplexed high preci-
sion interface to virtually any sensor. An SPI interface provides readout of temperature 
in celsius and simple configuration of many convenient features. Device builds on firm’s 
LTC2983 by adding EEPROM (electrically erasable programmable read-only memory) that 
stores user configuration data and custom sensor coefficients. This addition eliminates 
any IC or sensor programming by a host processor and facilitates the use of self-con-
tained temperature sensing boards or modules.
LINEAR TECHNOLOGY

http://ept.hotims.com/56238-96

Low power fanless COM express mini module
SOM-7568 low power, fan-
less COM Express Mini Module is 
equipped with the latest Intel 
Pentium N3700, Celeron N3150 
and Celeron N3000 single-chip 
processors, which are manufac-
tured on Intel 14-nm process 
technology. Module is suitable for 
lower power handheld applica-
tions. SOM-7568 supports up to 
4GV dual channel DDR3L 1600 
MT/s non-ECC onboard memory 
with higher memory bandwidth for 
better performance. In addition, 
it supports 4GB to 32GB eMMC 

onboard storage. The mini module features low power Intel gen. 8 graphics integrated in 
the SoC, with up to 16 Execution Units, and has twice the graphics performance compared 
with the previous platform as well as a significant enhancement with its 4K2K display 
resolution. Based on this new Intel platform, SOM-7568 is the first product that supports 
H.265 HW decoder and includes the latest 3D acceleration DX 11.1, OpenGL 4.2 function. 
Additionally, it provides multiple display interfaces, including one channel LVDS or eDP 
and HDMI/DisplayPorts.
ADVANTECH

http://ept.hotims.com/56238-93

FPGA accelerator disrupts the datacenter  
510T FPGA co-processor delivers improved 
performance per watt for compute-inten-
sive datacenter applications.  Device is a 
GPU-sized 16-lane PCIe 3.0 card featuring 
two of Altera’s new floating-point enabled 
Arria 10 FPGAs delivering up to 16 times 
the performance of the previous gen-
eration. Applications can achieve a total 
sustained performance of up to 3 TFlops. 
Deliverables include an optimized Board 

Support Package compatible with the Altera Software Development Kit (SDK) for OpenCL. 
This allows the card to be programmed at a high level of abstraction by customers unfa-
miliar with hardware-based tool flows historically required for FPGAs. Product is available 
with a 290GByte/sec of peak external memory bandwidth configured as eight independent 
banks of DDR4 plus an ultra-fast Hybrid Memory Cube (HMC). 
NALLATECH

http://ept.hotims.com/56238-97

High-performance VPX computing node 
based on Intel processor
VX3058 high-performance 3U VPX board is based on the advanced 

8-core version of the Intel Xeon-D processor architecture (Broadwell DE), delivers server 
class computing capabilities with its Dual 10 Gigabit Ethernet (GbE), high bandwidth 
PCI Express (PCIe) 3.0, and high speed DDR4 memory. Device is ruggedized for harsh 
environments and size, weight, power and cost (SWaP-C) optimized, providing improved 
digital signal processing (DSP) performance.  Product is suitable for demanding military 
server and other high performance embedded computing (HPEC) applications, especially 
for virtual machine architectures that can take advantage of the extensive capital and 
operational efficiencies provided by isolated workloads configured to dynamically share 
common resources.   
KONTRON

http://ept.hotims.com/56238-98

3U ATCA Hybrid shelf provides a single ATCA  
node slot
PXS0309 is a 3U ATCA Hybrid shelf 
that provides a single ATCA node 
slot and an AdvancedMC Super-
Carrier that supports 8 mid-size, 
single width AMCs. Because of the 
flexibility and versatility of supporting 8 AMC slots that can be utilized for additional 
processing, (I/O, FPGA processing, storage), product is suitable for a wide range of com-
munication, industrial and defense applications. Typically, only 4 mid-size AMCs can fit on 
an ATCA carrier, but product supports 8 mid-size AMC modules enabling 8 AMCs and 1 ATCA 
blade to fit in a 3U ATCA shelf. With 400W available to both slots, high performance CPUs 
can be supported on the ATCA blade and high performance AMCs can be supported. All 
AMCs are hot swappable. One or two Shelf Managers (ShMC) are supported; in redundant 
mode, ShMC fail-over is supported and ShMCs are hot swappable. Carrier fabric options 
include PCIe, sRIO, 10GbE, and 40GbE. 
PIXUS TECHNOLOGIES

http://ept.hotims.com/56238-94

http://ept.hotims.com/56238-21

ES2_pg20_Sept15.indd   1 15-08-24   11:51 AM



SourceProduct
product source feature product source feature product source feature

electronic products and technology • september 2015 21

http://ept.hotims.com/56238-24

http://ept.hotims.com/56238-27

http://ept.hotims.com/56238-29

http://ept.hotims.com/56238-31

http://ept.hotims.com/56238-25

http://ept.hotims.com/56238-28

http://ept.hotims.com/56238-23

http://ept.hotims.com/56238-26

http://ept.hotims.com/56238-30

http://ept.hotims.com/56238-32 http://ept.hotims.com/56238-33

3M™ Novec™ 1230 Fire Protection Fluids 
3M™ Novec™ 1230 Fire 
Protection Fluid meets global 
demand for a waterless, clean 
agent halon replacement, fast 

and effective performance and is environmentally sustainable. 3M™ 
Novec™ 1230 fluid protects your people with the largest margin of 
safety of any chemical halon replacement. Our fire suppression fluid 
provides a 99.97% reduction in greenhouse gas potential compared 
to HFCs. Product can be used for: Marine, Financial/Insurance 
Facilities, Data Processing Centers, Military Systems, and more.

3M
Call: 1-800-364-3577 or visit: http://solutions.3m.com/
wps/portal/3M/en_US/Electronics_NA/Electronics/ 
Products/Electronics_Product_Catalog/~/Fire- 
Protection-Fluid?N=8704933&rt=r3

http://ept.hotims.com/56238-22

B&E Electronics Ltd. since 1975 has offered a full range of products  
required for the electronic maintenance and manufacturing industries.

Head Office: B&E Electronics Ltd.
444 Manitou Road SE, Calgary, AB T2G 4C4  •  Tel: 800.661.5619

Branch:  Saskatoon: 888.249.5144

• Canadian stocking distributor  
• Quick and easy online buying  

• Low shipping costs across Canada  
• All items on our site are regular stocked items

B&E Electronics is a founding member of EDGE Marketing,  
a North American buying group of independent electronic distributors.

Contact us or visit our website  
for online purchasing at:

www.be-electronics.com

New Ka Shield Rack Cabinet Blocks Signals 
Up To 40 GHz For Positive EMI/RFI Protection 

Equipto Electronics New "Ka Shield" 
Rack Enclosure far exceeds the 
toughest standard for EMI/RFI defense, 
with performance certified to 40GHz...
TEMPEST requirement NSA 94-106; 
Custom sized; Front, rear or combina-
tion front/rear doors or panels; Line 
filters/wave guides; Honeycomb air 
filters • Many options; RoHS Compliant.  

EQUIPTO ELECTRONICS
www.equiptoelec.com
Tel: 800.204.RACK (7225) • sales@equiptoelec.com

AFL Fujikura 70S Fusion Splicer 
The Fujikura 70S is a fully  
ruggedized, core alignment fusion 
splicer, providing consistent, low 
loss, splice performance. The new 
design streamlines the steps  
required to complete splices, 
resulting in greater productivity. 

“Configurable automation” features allow you to 
customize the operation of the machine to best suit 
your particular splicing technique and process. 

GAP WIRELESS
www.gapwireless.com
Tel: 855.826.3781 • info@gapwireless.com

NEW  Temperature Stable
Solder Paste

No
refrigeration

Improved
stability

Improved
printing

Improved 
reflow

LOCTITE GC 10™ –
The Game Changer

All marks used above are trademarks and/or registered trademarks of Henkel and its affi  liates 
in the U.S., Germany and elsewhere. © 2015 Henkel Corporation. All rights reserved. 14175 (4/15)

iPad Air 2 Case and iPhone 6 Case 
These products by XCIEL  
are designed to resist  
shocks, vibrations, dust  
and water in both indoor  
and outdoor environments. 
Despite their lightweight,  
compact size they are  

designed for rugged use, are intrinsically safe and can be  
used in Class1 Div2 and ATEX Zone 2 areas.
Stock In Canada – contact us for more  
info or a quote.  

J-SQUAREd TEChNOLOGIES INC
www.jsquared.com
Tel: 855.365.2188 • inforequest@jsquared.com

For Bonding, Sealing, Potting and Encapsulation
One Part Epoxy EP3RR-80

• No mixing, easy to use

• Unlimited working life
at room temperature

+1.201.343.8983  •  www.masterbond.com

• Cures at 175°F or above

• Dimensionally stable

http://ept.hotims.com/56238-34 http://ept.hotims.com/56238-35 http://ept.hotims.com/56238-105

High Density Inductors 
for 1U Power Supplies
MPS’s H2104 series of Helical 
Edge Wound (HEW) inductors is 
the lowest profile, highest current 
density package in the industry, 
ideal for high-density 1U power 
supplies above 2kW. The HEW 
flat wire coil minimizes losses at 
high frequencies and can handle up to 160 Amps  
(with cooling) per inductor and can be paralleled to meet  
300 Amp requirements.  

MPS INdUSTRIES
http://www.mpsind.com/press.html
Contact email: sales@mpsind.com

IP67-protected Circular Connectors for 
Power Electronics  
The new three- and five-position 
power connectors in the PRC  
series enable you to reliably and  
conveniently connect AC cables  
to your equipment for current  
upto 35A/600V. The device  
connectors with crimp connection  
are supplied pre-assembled with stranded wire leads.  
Alternatively, they can be terminated with available tooling.

PhOENIx CONTACT
www.phoenixcontact.ca
Tel: 800-890-2820 • cdinfo@phoenixcontact.ca 

For Reliable Passive Components,  
select TDK 
Trust TDK Corporation, one  
of the largest manufacturers  
of electronic components,  
modules, systems and devices  
in the world, for all your passive  
needs. Their broad range of TDK and EPCOS brand components 
include multilayer ceramic capacitors, aluminum electrolytic and  
film capacitors, ferrites and inductors, high-frequency devices,  
piezo and protection devices, and sensors.   
Download our free product guide today!

www.tdk.com 
www.epcos.com

Arena PLM in OrCAD 
New enhanced interface provides industry first  
bi-directional integration between Arena PLM and  
OrCAD Capture CIS.  
Engineers can now interact  
with PLM and access the  
data they need without ever  
having to leave OrCAD.  
New capabilities include  
direct BOM upload to PLM  
and the ability to define  
Arena PLM part numbers and trigger part qualification  
workflows for new part requests right from OrCAD.

Learn more at: www.ema-eda.com/ArenaPLM-OrCAd

EMA dESIGN AUTOMATION

New 
Release

PrdtSrc_pg21_Sept15.indd   1 15-08-24   11:58 AM
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In South Africa, a new plug design 
per the SANS 164-2 standard has 
recently become the preferred  
configuration for wall socket-outlets 
in all new installations. Interpower 
is pleased to announce it now offers 
this new 16A plug.

• Voltage―250V
• Frequency―50Hz
• Specified plug patterns—SANS 164-2 

(new plug pattern) and SANS 164-1  
(current plug pattern)

SCAN THE QR CODE ABOVE TO LEARN MORE 
IN OUR BLOG POST ABOUT THE RECENT CHANGE

Toll-Free Phone: (800) 662-2290
Order a free Catalog today! E-mail 
catalog@interpower.com or call toll-free.
Business Hours: 
7 a.m.–6 p.m. Central Time

Order Online!  
www.interpower.com

EXPAND 
YOUR MARKET  

IN SOUTH AFRICA

engineering
technical & white papers
engineering
technical & white papers

http://ept.hotims.com/56238-37

High-Resolution Measurements 
with Rohde & Schwarz
Oscilloscopes - Application Note
Learn more about 16Bit Vertical 
Resolution at http://bit.ly/1CAzK66
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Test solution validates 
source, sink devices 
across data rates
MHL 3.0 advanced analysis and compli-
ance test solution for the latest (CTS 
3.2) Mobile High-Definition Link (MHL) 
standard and provides complete support 
for validating source, sink and dongle 
devices across all three data rates: 6Gbps, 
3Gbps and 1.5Gbps. Product supports 4K 
(UHD), HD video and 7.1 surround-sound 
audio while simultaneously charging the 
connected device. The full solution pro-
vides faster execution for the full range of 
tests outlined in CTS 3.2 through the use 
of optimized algorithms that ensure all 
algorithm tests are performed in a matter 
of minutes. 
TEKTRONIX

http://ept.hotims.com/56238-84
High voltage differential probes are 2kV, 
8kV safety-rated
HVD3206 2kV safety-
rated and HVD3605 8.4kV 
safety-rated high voltage 
differential probes boost 
performance and meet spe-
cific industry test needs per 
the latest industry stan-
dards. HVD3605 is safety-
rated for 8485V (dc + pk ac) 
and 6000Vrms for the best 
test coverage of 5kV class electrical apparatus and power electron-
ics. Device has 1% gain accuracy, improved CMRR, standard 6 meter 
cable, differential voltage range of 7000V (dc + pk ac) with a 7600V 
maximum measurable differential voltage before amplifier saturation, 
and an offset range (up to 6000V) plus 100MHz of bandwidth. 
TELEDYNE LECROY

http://ept.hotims.com/56238-86

Convection cooled, ultra-rugged 
power supply withstands severe 
environments
HVI 3KP-V9 rugged, con-
vection cooled power 
supply drives low volt-
age 24V, 48V, or 125Vdc 
equipment in severe envi-
ronments where fans or 
forced air are not practi-
cable, and high instanta-
neous power is required. 
Unit accepts a 400Vac, 
3-phase input and deliv-
ers between 2,500 and 
3,500W, depending on 
application requirements. 125Vdc or higher dc-inputs are also 
available. Typical conversion efficiency is 85% at full load 
depending on input/output configuration. Unit is built with 
rugged internal power modules, each separated by a built-in 
redundancy diode. The internal redundancy diodes allow for a 
number of units to be connected in parallel to achieve higher 
output power. Regulation is better than 2% from no load to 
full load, including redundancy diode.
ABSOPULSE 

http://ept.hotims.com/56238-90

Two part epoxy meets NASA outgassing 
requirements
EP121CL-LO high performance 
epoxy passes ASTM E595 testing 
for NASA low outgassing speci-
fications. This two component 
system has a low mixed vis-
cosity of 1,000-3,000cps with a 
mix ratio of 100:80 by weight. 
Product provides an long open 
time of at least 2-3 days at room 

temperature in a 100 gram batch and requires oven curing. Product 
adheres well to many substrates including metals, composites, glass, 
ceramics, rubbers and most plastics. It offers a high tensile strength, 
tensile modulus and compressive strength of over 12,000, 450,000 
and 15,000psi, respectively. This epoxy resists a variety of chemicals 
such as water, oils, acids, bases, fuels and many solvents. It has 
impressive optical clarity with a refractive index of 1.56.
MASTER BOND

http://ept.hotims.com/56238-87

Next gen stepper motors come in 
broad range of small sizes 
PMX series next generation of 
stepper motors is available in 
six frame sizes (08, 11, 14, 17, 
23, 34) each with several stack 
length and winding options 
available, providing added flex-
ibility to meet multiple perfor-
mance and application needs. 
Each frame size is built with 
high quality construction which translates to reliability in the field 
and long service life. Products come with minimal drive adjust-
ments - options for 1.8 and 0.9 degree step angles.
KOLLMORGEN

http://ept.hotims.com/56238-88

Compact crimping machine boosts 
process control
Gamma 263 S wire crimping 
machine delivers efficiency in a 
compact design for fully auto-
matic crimping. Sturdy and com-
pact, this fully automatic unit 
provides improved speed and 
precision, while delivering a high level of process control. Product 
is designed for one and two-sided crimping and for one-sided seal 
loading. Wire transport system ensures gentle processing of varying 
conductors with cross sections ranging from 0.13 mm≤ to 2.5 mm≤ 
(AWG26 - AWG12). Cross sections of up to 4 mm≤ can be processed 
on request.
KOMAX WIRE

http://ept.hotims.com/56238-89

Pressure transmitters and 
load cells are FM rated
Intrinsically safe pressure and load prod-
ucts are FM rated for use in hazardous 
locations. Available in many options of 
pressure ranges/capacities, electrical ter-
minations, connector options and cable 
options, including a submersible water-
proof cable. Devices are high-accuracy, 
stainless steel construction, specifically designed for use in hazard-
ous locations and a wide range of classes and zones. FM Approvals 
Certification assures customers a product or service has been objec-
tively tested and conforms to the highest standards.
OMEGA

http://ept.hotims.com/56238-85

http://ept.hotims.com/56238-36

ROB_p22_Sept15.indd   1 15-08-24   11:52 AM



http://ept.hotims.com/56238-38

http://ept.hotims.com/56238-39

http://ept.hotims.com/56238-40

http://ept.hotims.com/56238-41

http://ept.hotims.com/56238-42

http://ept.hotims.com/56238-43

IBC OBC_Sept15.indd   1 15-08-24   11:58 AM



Trend chart

Histogram

As the industry leader in bench digital multimeters (DMMs), Keysight 
delivers more than numbers. We empower insights. Now we’re raising 
the standard again with two new Keysight Truevolt DMMs, the 6½ 
digit 34465A and 7½ digit 34470A. Both models build on Truevolt’s 
graphical capabilities such as trend and histogram charts offering 
more insights quickly. They provide a data logging mode for easier 
trend analysis and a digitizing mode for capturing transients. Also, 
both offer auto calibration that allows you to maintain measurement 
accuracy throughout your workday. Our new 7½ digit DMM offers 
greater resolution and accuracy for your most challenging devices. 

Truevolt DMMs for your 
next generation of insights.

Truevolt DMMs 34461A 34465A NEW 34470A NEW

Resolution 6½ digits 6½ digits 7½ digits

DCV accuracy 35 ppm 30 ppm 16 ppm

Linearity 2 ppm 1 ppm 0.5 ppm

Reading speed 1 k/s 5 k/s (opt 50 k/s) 5 k/s (opt 50 k/s)

BenchVue software enabled  Control your DMM with other Keysight
instruments via a PC or mobile device

© Keysight Technologies, Inc. 2015. *Value in USD. See website for full details.

View DMM test challenge application briefs and videos.
www.microlease.com/keysight/dmm
Buy from an Authorized Distributor  866 436 0887

WIN

YOUR DREAM BENCH

$141,000 of instruments and software*

www.keysight.com/ nd/DreamBench

http://ept.hotims.com/56238-44
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