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Don’t miss out on this special source book issue  
and its must-read sections.
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	 entitled	to	5%	discount	of	gross	advertising	rate

• Final closing: January 9, 2015

Plan your advertising NOW! 
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Canada’s only electronics industry 
directory available in a print  
and digital format — effectively  
doubling your exposure
ElectroSource is mailed to EP&T’s  
circulation list that leads the Canadian  
market in:
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In an effort to shed some light on Canada’s position from a 
global innovation scale, the Xerox Research Centre of Canada 
(XRCC) in Mississauga recently convened a panel of internation-
ally renowned thought leaders who shared some lessons and 
insights learned, with a view to charting a way forward.

According to the World Economic Forum’s (WEF) most recent 
global competitiveness rankings, Canada is losing ground in 
comparison to other industrialized nations. At #15 out of 144 
countries, Canada’s current ranking has reached its lowest point 
on the annual index since 2006. The analysis seems to suggest 
that Canada’s inability to conquer the innovation barrier is hold-
ing us back. Questions were raised: is this really the critical 
success factor affecting global competitiveness? Does Canada 
have a chronic innovation problem? If so, what should be done 
to reverse the downward trend?

The gathering at XRCC featured an ‘Open for Innovation’ panel 
where experts, including Xerox chief technology officer Sophie 
Vandebroek, outlined what steps business must take to keep 
Canada innovative. “Innovation is only innovation if it makes a 
positive impact for our clients,” she said. “Best practices start 
with people … relationships across the value chain and most 
importantly with customers.”

Vandebroek also stressed the importance of collaboration 
between all players within the tech field, pointing out Xerox’s 
recent arrangement with GreenCentre, a national centre of 
excellence for identifying and developing green technologies. 

GreenCentre aims to leverage XRCC’s expertise and state-of-the-
art engineering facility and chemical pilot plant, accessing its 
infrastructure and expertise. In another sampling of collabora-
tion, R&D specialists Battelle Memorial Institute signed a strate-
gic alliance with XRCC to co-market and collaborate on materials 
science research services.

The session was moderated by Dr. Daniel Muzyka, president 
and CEO, The Conference Board of Canada and the panelists 
included: Dr. Peter Nicholson, founding president of Canadian 
Council of Academies; Marty Toomajian, president, Battelle 
Memorial Institute, Scott Crump, chairman, Stratasys Ltd.; and 
Dr. Sophie Vandebroek, president, Xerox Innovation Group and 
global CTO, Xerox Corp.

During a presentation on what ‘the next 40 years’ could be 
like, XRCC’s scientists put on their visionary hats, describing how 
materials science could enable the development of new sensor 
technology, organic semi-conductors, molecularly design films 
and coating and battery technology that would significantly 
change how society operates.

As Canada continues to grapple with the hydraulics of innova-
tion and global competitiveness, meetings such as this one cer-
tainly play an integral role is helping formulate a clearer picture 
to the future.

Research experts discuss the mapping of Canada’s innovation future 
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Digi-Key, Aspen Labs offer free design tool
Aspen Labs, Boise ID, in cooperation with Digi-Key Corp., Thief River Falls MN, launched a free 
schematic capture and layout EDA/CAD tool for design engineers called PCBWeb Designer. The 
new software is available globally as a full-license application with no limitations on number 
of parts, size or layer count, supporting a standard Gerber output.

PCBWeb Designer is exclusively linked to Digi-Key’s broad inventory of over four-million 
searchable electronic components including 300,000 ready-to-place parts. The easy-to-use 
schematic and layout tool is available today, free of charge, at www.pcbweb.com.

PCBWeb Designer includes built-in board and component ordering, allowing engineers to 
easily send their design to fabrication or order a complete bill of materials with the single 
click of a button. The free software enables multi-sheet and multi-gate schematic capture, 
multi-layer pcb layout with copper pour and a custom parts editor. In addition, PCBWeb fea-
tures an integrated bill of materials (BOM) manager and an optional web publishing feature 
that allows for design-sharing within a browser format. 

New e-labeling rules open up wearable tech market
Technology manufacturers will be able to give consumers mandatory information about 
their telecommunication devices as a result of new electronic labeling regulations rolled out 
by Federal Industry Minister James Moore. Canada is the sixth county worldwide to bring in 
e-labeling, opening Canada’s markets to the latest wireless wearable devices, such as Google 
Glass and Apple Watch.

These regulations are expected to bring benefits for businesses and consumers and put 
Canada at the front of the pack in today’s global digital economy. By allowing manufacturers to 
use e-labelling, the government is reducing costs, administrative burdens and barriers to market 
for businesses, enabling them to get products into the hands of consumers more quickly.

The move towards e-labelling is estimated to benefit at least 75% of companies currently 
putting paper labels and etchings on their devices. E-labelling minimizes the impact on product 
design as there is no longer a need to make room for stickers or etchings, it eliminates the need 
for costly equipment used to etch information onto devices, and it reduces waste by eliminating 
the need for stickers. Consumers will continue to be protected because boxes and other packag-
ing will contain a notice informing the buyer that the product inside is e-labelled.

Canadian Microelectronic industry discusses challenges 
at symposium
The largest gathering of its kind for representatives from all areas of the Canadian microelec-
tronic industry participated in a two-day symposium in Gatineau QC this week, demonstrating 
their support towards innovations in all sectors of this nation’s economy.

Nearly 300 participants ranging from academic network, industrial leaders, R&D centers 
and partners, assembled under the theme ‘Innovation by Design’, a symposium described 
as enabling the microelectronic systems industry to demonstrate its ability to support and 
develop technologies for the digital life. 

Symposium 2014 was hosted by the MiQro Innovation Collaborative Centre (C2MI) in col-
laboration with CMC Microsystems and the Information Technology Association of Canada 
(ITAC). The event presented a diversified and captivating program and was addressed to all 
industries using electronic components. Several speakers and panelists from the academia and 
industry ecosystems demonstrated the important role played, as well as the beneficial impacts 
of microsystems in areas such as information and communications technology, aerospace, 
transports, environment and health. Other speakers addressed topics on the process surround-
ing the commercialization of advanced manufacturing. 

Statistics show that the information and communications technology sector distinguished 
itself through vibrant research and development, as the industry accounted for 2.8% of GDP 
in 2011. It also generated 6.2% of the national growth since 2002, and also produced 30% of 
all private R & D in 2011, according to Industry Canada.

“We must not forget that the electronic systems industry supports a number of important 
sectors of our economy. Electronic systems are ubiquitous in our everyday lives and its use 
is rapidly increasing,” says Normand Bourbonnais, CEO of C2MI. “Let’s just think about the 
automobile industry that continues to improve not only the driving experience, but the safety 
and comfort of the vehicle by adding electronic components. Let’s think about the medi-
cal industry where sensitive surgeries can now be performed remotely with greater accuracy 
through mechatronics. Microelectronics is part of many innovations that change and improve 
our lives, which make information and services accessible from anywhere around the world.”

Since its official opening in 2012, C2MI members devoted their research efforts in micro-
systems prototyping. Their activities are designed to accelerate the commercialization of 
products required by the markets in which they evolve and to improve the tools, materials, 
techniques and tests in a unique collaborative Centre. As part of its recent activities, the 
Centre has greatly contributed to the development of new markets such as photonics, infrared 
imaging, energy sensors, LEDs, CMOS high power electronic and mono memories. 

In May, the Université de Sherbrooke, in association with IBM Canada through a unique 
business-university partnership, launched the IBM-NSERC Industrial Chair on Canada’s innova-
tive packaging of microelectronic chips. C2MI, with its state-of-the-art facility and technology 
for advanced packaging provides an unprecedented opportunity to introduce students to an 
industrial environment.

Dream big in small sizes
HARTING har-flexicon®

Deliver superior PCB performance with compact and robust connectivity
The har-flexicon® series offers:

 ■ Robust Connectivity – Ideal for rugged industrial environments
 ■ Compact Solutions - Pitches from 1.27mm and 2.54mm through 5.08mm
 ■ Easy Processing – Surface mount compatibility / Full SMT termination to PCB
 ■ Fast wire installation – Push in / IDC termination

www.HARTING.ca

HARTING har-flexicon® 

1.27/2.54mm

Electro-Meters to represent 
Chroma in Canada
Expanding its sales force in North America, 
Chroma Systems Solutions Inc., Foothill Ranch 
CA, recently appointed Electro- Meters Co. Ltd., 
Pickering ON, as its distributor in Canada.

Electro-Meters will be representing Chroma’s 
complete line of power conversion testing instru-
ments and automated test systems. Chroma is a 
leading global provider of power testing instru-
ments and systems including programmable ac 
power sources and dc power supplies, ac loads 
and dc electronic loads, multiMeters and auto-
mated testing systems. The firm provides solu-
tions for applications in aerospace, defense, military, automotive, medical, battery, solar, 
marine and regulatory testing. 

“We like the fact that Electro-Meters delivers good synergistic lines that will provide our cus-
tomers with complete bench and rack test solutions,” says John Vela, Chroma’s RSM for Canada.

Chroma is celebrating 30 years of delivering customized systems and instrumentation for 
power supply test and characterization, including architecture and platforms built to fit 
diverse bench-top, R&D, design verification and automated test system technical requirements 
and specifications. Applications include testing of battery chargers, dc-dc converters, ATX and 
other types of ac power supplies, batteries, fuel cells, photovoltaic arrays and point-of-load 
voltage regulators.

Electro Sonic continues alliance with Amphenol
Electro Sonic, Markham ON, a leading Canadian electronic component distributor serving thou-
sands of customers for more than 60 years, will continue its strong alliance with Amphenol, 
focusing on delivering products from Amphenol Industrial and Amphenol RF divisions.

Electro Sonic currently has thousands of Amphenol parts in stock and ready to ship, con-
tinuing a relationship between both firms that has lasted for numerous decades.

“With competitive pricing and 600 additional parts on order, we are continually preparing 
ourselves to serve our customers with a supplier that has held strong in the Canadian market,” 
says states Sandra Mandell, product manager at Electro Sonic.

Providing leadership in the interconnect system market for harsh environments, Amphenol 
Industrial manufactures leading cylindrical connectors globally. Product lines include rectangu-
lar, standard miniature, fiber optics, EMI/EMP filter and additional special application connec-
tors. In conjunction the firm’s innovative RADSOK contact technology, Amphenol connectors 
provides approximately 50% more product than competing products in the marketplace.

GreenCentre to collaborate with Xerox Research 
Centre of Canada
GreenCentre Canada Inc., Kingston 
ON, is looking to accelerate industry 
implementation of its game-changing 
green chemistry technologies by col-
laborating with the Xerox Research 
Centre of Canada (XRCC), a lead-
ing materials research centre in 
Mississauga ON.

GreenCentre, a national centre of 
excellence for identifying and devel-
oping green technologies, aims to 
leverage XRCC’s expertise and state-
of-the-art engineering facility and chemical pilot plant. The collaboration is expected to 
also help further GreenCentre’s mission to advance sustainable chemistry innovations into 
the marketplace. 

XRCC marks 40th anniversary
The Xerox Research Centre of 
Canada (XRCC) celebrated its 
40th year of conducting spe-
cialty materials science research 
at its Mississauga facility. Dr. 
Sophie Vandebroek, Xerox’s 
global chief technology officer, 
left, joined centre director and 
vice president, Dr. Paul Smith, 
to cut a cake designed in the 
shape of the facility to com-
memorate the centre’s latest milestone.

From left are John Vela, Chroma RSM 
for Canada, Frd Sabatine, president of 
Chromas System Solutions, Steve Gurr, 

national sales manager of Electro-Meters.

JLT to rep Mechatronics Fan Group
The Mechatronics Fan Group, Preston WA, has signed a manufacturers’ representatives agree-
ment with Toronto-based JLT & Associates Inc., providing sales coverage for the Eastern 
Canadian region.

The Mechatronics fan group has been a leading source of ac and dc cooling fans, blowers, 
value-added assemblies and cooling solutions since 1985. The firm enables same day shipment 
from its ISO 9001:2008 certified headquarters and warehouse. 

EPTECH draw winners
• Jason Theriault, pcb designer with Turbulent Research, Dartmouth NS, had his name 
selected as the lucky winner of a $500 gift certificate to Petro Canada after attending the 
EPTECH Regional Tabletop Show at the Dartmouth Sportsplex.
• Andrew Cress from Moog Inc. had his name selected as the lucky winner of a draw held by 
Dorigo Systems Ltd. at the recent Eptech trade show in Halifax. The prize was a Jolt Charger 
battery backup module for charging mobile devices.http://ept.hotims.com/51129-2
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Thermal Management & Enclosures

Hammond Manufacturing provides a full modification service  
for our extensive line of electronic enclosures.  

Our Waterloo, Ontario facility is equipped  
with 10 CNC machines to provide fast, accurate service

Make Hammond your first call  
for electronic enclosures!

Toll  Free: 877-411-5911   

ENCLOSURES
Modified Electronic

We offer:

• Machining to metal and plastic
• Painting
• Printing
• Inserts and standoffs
• Low minimum order 

www.hammondmfg.com • Email: modifieds@hammondmfg.com

ENCLOSURE QUESTIONS? 
Hammond enclosure experts  

will be at an EPTECH show near  you!

If the Hammond Manufacturing insert is missing from this issue, please go to http://ept.hotims.com/51129-3

There are many options to con-
sider for cooling solutions for your 
electronic enclosure. Depending on 
the ambient conditions, anything 
from a closed loop air conditioner 
to a filtered fan could be used. All 
cooling solutions have a few differ-
ent options to choose from and can 
be sized to fit the heat load, tem-
perature requirements of each enclosure.

Using a filtered fan for your cool-
ing system is the practical approach 
when extreme temperatures, humidity, 
or harsh conditions are not anticipated. 
Installation and maintenance for a fil-
tered fan is fairly inexpensive, making a 
fan your most cost-effective option when 
the ambient environmental conditions 
allow for it.

After determining that a filtered fan is 
the best approach for cooling your enclo-
sure design, the decision comes down 
to whether you prefer metal or plastic 
filtered fans. Here’s a breakdown of the 
features for each type of fan.

Plastic filtered fans
With a plastic filtered fan for your 

enclosure, the electrical equipment inside 
is kept at a proper temperature. By direct-
ing airflow both into and out of your 
enclosure, the filtered fan can remove 
the warmer air and draw in cooler air 
from the outside environment. In addi-
tion, the plastic filtered fan removes 
particulate matter from the ambient air 
prior to introducing it to the equipment 
in your enclosure. Your equipment is 
protected not only from overheating, but 
from potentially harmful particles in the 
air as well.

The plastic filtered fan’s snap-on grille 
allows you to gain access to the fil-

ter. With no special tools required, 
replacing the filter is quite simple. 
All plastic filtered fans are supplied 
with polypropylene filter mats. When 
inspecting filter use, they can be 
washed to reduce contaminant build-
up and extend the life of the fil-
ter. If your maintenance employee 
determines that the washing does 

not adequately reduce contaminant level, 
replacing the filter will be a necessary, 
but quick and easy, step.

Metal filtered fans
When your enclosure is in a highly 

visible area and aesthetics are essential. 
Having the flexibility to select the exact 
color you need for your filtered fan grille 
can help your company make a good 
visual impression. Metal filtered fans 
come standard in ANSI 61 gray, perfectly 
matched to the color of electrical enclo-
sures. If you prefer a different color, the 
metal filtered fan can be custom painted 
upon request, or supplied with a stainless 
steel grille. Whether the preference is to 

match the enclosure or create a striking 
visual contrast, a metal filtered fan can 
achieve the exact look you desire.

On top of the aesthetic benefits, metal 
filtered fans are supplied with the same 
high quality internal components as plas-
tic filtered fans, and the filters can be 
changed quite simply. By removing just 
two thumbscrews, employees can access 
and inspect the filter. Every metal filtered 
fan is supplied with a woven polypropylene 
electrostatic filter, which helps to filter 
more contaminants than the polypropylene 
mat supplied with the plastic filtered fans. 
Filter maintenance is no different from 
the plastic fan filters. Wash or replace the 
filter as necessary to 
keep airflow unrestrict-
ed and your equipment 
cool and clean.

For more information 
on filtered fan 
applications in your enclosures from 
Thermal Edge Inc., go to  
http://ept.hotims.com/51129-45

for enclosures By Barry Slotnick, product manager,  
Thermal Edge Inc. 

Whymetal filtered fans beat plastic
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● 1000 BTUH to 20,000 BTUH
● Condensate Removal is Standard
● Designed for 12” Enclosures
● Programmable Digital Controller  

- Visible Alarm and/or Messaging 
- System Status Indicator 

● Hazardous Location Systems 
● Optional Integrated Heat
● Corrosive Environment Packages

(972) 580-0200 or (888) 580-0202  1751 Hurd Drive, Irving, TX 75038  www.thermal-edge.com

Your electrical components can be damaged  
by heat and environmental contaminants.  
Give them a cool, clean, safe environment  
with Thermal Edge Air Conditioners.

● NEMA Type 12, 4, 4X
● UL Listed

HOT ELECTRICAL ENCLOSURE? 
Keep Your Cool Without Damage or Drips!

No water drips  
from Thermal Edge 
enclosure air conditioners

Enclosure vent simplifies removal of heat, moisture
IPV Series PC/PC wide opening external vent 
is suitable for outdoor use and allows circula-
tion of a large volume of air while providing 
basic protection from rain water and falling 
debris. It is equally useful indoors on larger 
cabinets where a large vent helps to protect 
electronics from heat and moisture. Product 
is optimal for cooling and pressure equalizing 
where protection from rain water is required. 
The continuous gasket between the enclosure 
and the vent facilitates moisture protection. 

The RoHs compliant fiberglass enclosure features material that is non-chlorinated and 
non-brominated flame retardant with a UL-94 V0 rating.
BUD INDUSTRIES

http://ept.hotims.com/51129-46

Front-end rectifier is 
fanless, conduction-cooled
CCR0512FP 12-volt, conduction-cooled, front-
end rectifier measures half the height of 
traditional, industry-standard rectifiers. The 
‘tablet-sized’ device delivers 19W per cubic 
inch of high-efficiency power to low-end data 
and telecom applications. Device’s fan-less 
operation eliminates audible noise typically 
produced by the power supply, providing a more 
reliable solution. Conduction-cooling feature 
enables system designers to consider alterna-
tive methods of cooling including air, liquid 
and convection. 
GE CRITICAL POWER

http://ept.hotims.com/51129-49

Cabinets withstand harsh, 
demanding environments
ARCA cabinets are 100% corrosion free, very robust and 
rugged and exceptionally easy to use and install. Units are 
suitable for harsh and demanding environments.
FIBOX

http://ept.hotims.com/51129-50

Chillers, heat exchangers enhance looped liquid 
electronics cooling
Series of portable Chiller 
Systems and liquid-to-air Heat 
Exchangers control fluid tem-
peratures in looped liquid cool-
ing systems. Products allow 
precise temperature control of 
the recirculating coolants used 
for managing heat in electronic 
equipment. Coolant temperatures 
are regulated by thermoelectric 
module or PID control, depend-
ing on the model. For fluid baths, 
an immersion chiller, the ATS-CHILL iM controls fluid temperature via an immersible 
evaporator. Units are portable and readily integrate with liquid cooling systems wher-
ever precise fluid temperatures are required. The chillers provide cooling capacity up 
to 600W for ensuring accurately cold fluids in labs, industrial systems, laser thermal 
management, and in calibration and characterization studies. 
ADVANCED THERMAL SOLUTIONS

http://ept.hotims.com/51129-47

Customized HVLS fan is 
powerful, efficient
MarcoAir AirVolution-D HVLS Fan is customized 
to contain a unique topology and compact electric 
motor capable of handling the consistent torque 
requirements of a 24-foot diameter industrial fan 
in a gearless direct drive (D-Drive) system. The 
fan delivers 50% greater continuous horsepower 
than current High-Volume Low-Speed (HVLS) fans 
on the market. D-Drive eliminates the need for a 
gearbox, making it 45% lighter and containing 

fewer moving parts. Product is reliable, efficient, light and quiet.

CVD diamond supermaterial boosts thermal 
conductivity at room temperature
DIAFILM TM130 thermal grade of diamond grown by chemical vapor deposition (CVD) 
has a thermal conductivity in excess of 1300W/mK and is available in both metallized 

and un-metallized wafer forms. Similar to firm’s 
material grades in its DIAFILM TM range, product 
provides full isotropic heat spreading in both pla-
nar and through plane directions. CVD diamond 
is suitable for advanced thermal management in 
applications such as advanced packaging, due to 
its combination of properties including high ther-
mal conductivity, mechanical strength, electrical 
insulation, low weight and chemical inertness. In 
this role, CVD diamond enables system size reduc-
tions, improved reliability and the opportunity to 

design higher power systems within an existing module footprint. 
ELEMENT SIX

http://ept.hotims.com/51129-48

Square heatsink’s pin fin 
design enhances thermal 
performance
Igloo FS127 cold forged heatsink for 
60W LED thermal solutions, uses a pin-fin 
heatsink design for improved airflow and 
surface area. Device provides an efficient 
0.89C/W thermal resistance, appropriate 
for high performance LED applications 
up to 60W. Anodized surface treatment 
gives device corrosion resistance, scratch-
resistance and heat tolerance, making it 
more physically robust than untreated alu-
minum. Compared to straight fin designs, 
device performs well regardless of ori-
entation, making it suitable for lighting 
applications.
GLACIALTECH

http://ept.hotims.com/51129-92

http://ept.hotims.com/51129-4

Plastic, metal enclosures for electronics come  
in 16 lines
Firm produces in excess of 400 
different types of plastic and 
metal enclosures for electronics in 
16 various product lines. Made in 
bulk quantities they are on stock 
and ready to be delivered to your 
company. Firm provides enclosures 
for lab equipment, safety and 
home automation, measurement 
and organization, telecommunica-
tions, and biomedical and customer electronics businesses. Firm also provides pcb rails, 
standoffs, battery holders, cable glands, and distances.
ALTINKAYA

http://ept.hotims.com/51129-51

TRUST AUTOMATION
http://ept.hotims.com/51129-52
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Built in 2-3 Days | Professional Grade | No Minimum Orders

Fast and Easy Design
Instant Price Quotes
Buy Your Custom Enclosure Online With 2 - 3 Day Turnaround

www.protocasedesigner.com

The fastest and easiest way to design, price and build 
custom electronic enclosures. 

CHECK OUT OUR FREE DOWNLOADABLE 3D ENCLOSURE DESIGN SOFTWARE

Custom
Electronic Enclosures
&  S h e e t  M e t a l  P a r t s  a n d  C o m p o n e n t s

Creativity from the Protocase CommunityCreativity from the Protocase Community

Announcing Protocase Designer V4.4.8

Protocase allows you to buy custom
electronic enclosures with a whole new level
of speed and convenience.
Our friendly and knowledgeable
sales representatives will be happy to
assist you in placing your order.

www.protocase.com
info@protocase.com

1.866.849.3911

 

Protocase is pleased to announce the latest update to our free 
downloadable custom 3D Enclosure CAD software. Version 4.4.8 offers a 
number of new features to improve speed and functionality. 

New features include: specified masking, new bracket templates, and new 
self-clinching fasteners. This new version also includes updated cutout 
functionality and improved unicode character support. There has never 
been a better time to try the fastest and easiest way to design, price and 
build custom electronic enclosures and components.

Recreating a Truly Classic Musical Product : Unique-Vibe

What started out as a weekend hobby, ended up turning into a re-creation of a truly 
classic musical product. James J. Klacik, a professional engineer by trade, has always 
had a deep passion for the iconic guitar sound of rock n roll’s 60s and 70s era. One of 
those iconic and unique sound effects was produced by the Uni-Vibe, made most famous 
by Jimi Hendrix at Woodstock.

Understanding that there was a market for the re-creation of this classic product, Klacik 
set out to take on the task of re-creating the pedal to the exact 1969 specifications.
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by Jimi Hendrix at Woodstock.

Understanding that there was a market for the re-creation of this classic product, Klacik 
set out to take on the task of re-creating the pedal to the exact 1969 specifications.

Protocase is pleased to announce the latest update to our free 
downloadable custom 3D Enclosure CAD software. Version 4.4.8 offers a 
number of new features to improve speed and functionality. 

New features include: specified masking, new bracket templates, and new 
self-clinching fasteners. This new version also includes updated cutout 
functionality and improved unicode character support. There has never 
been a better time to try the fastest and easiest way to design, price and 
build custom electronic enclosures and components.

Announcing Protocase Designer V4.4.8

Read the full article here: http://www.protocase.com/about/spotlight/unique-vibe/

www.protocasedesigner.comDownload latest version here:

http://ept.hotims.com/51129-5
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Data Acquisition & Sensors

Miniature data recorders deliver flexible modularity
Seal SLICE MICRO and SLICE NANO min-
iature, modular data recorders are suit-
able for emerging test and monitoring 
applications. Products enable users to 
create flexible, customized systems by 
stacking and chaining units together to 
achieve the exact feature set and chan-
nel combination desired. Configurable 
in three-channel increments with up to 
hundreds of channels possible, product is 
fully software-configurable (sample rate, 
recording time, gain, offset, triggering, 
anti-alias filtering, etc.) and exceeds both 
SAE J211 and ISO 6487 requirements.
DIVERSIFIED TECHNICAL SYSTEMS

http://ept.hotims.com/51129-53

Protocol analysis solution performs for DOCSIS  
3.0 and 3.1 next-gen cable networks
DP-1000 protocol analysis solution is designed for 
both DOCSIS 3.0 and DOCSIS 3.1, used to analyze, 
debug, maintain and monitor local networks and 
Internet connections. Multiple systems operators 
(MSOs), chipset manufacturers, product developers 
and certifications bodies can use it to quickly find 
and correct trouble spots in order to maintain the 
highest quality of service possible. Optimized for real-time signal processing with FPGA 
technology, product analyzes up to 32x8 single or bonded US/DS channels (DOCSIS 3.0) 
and 2x1 OFDM US/DS channels (DOCSIS 3.1), and includes numerous channel-filtering, 
demodulation, triggering, display, and upgrade features. 
AVERNA

http://ept.hotims.com/51129-58

Firmware triggers simultaneous acquisition, readout 
capability for PCIe digitizers
Signal processing firmware (option -TSR) for 
family of U53xxA PCIe digitizers allows simulta-
neous capture and transfer of acquired data in 
triggered applications. 

Digitizer’s architecture, with the new firm-
ware, is able to sustain triggered acquisitions of 
thousands of samples at hundreds of kHz rates 
without missing any events. Firmware makes it 

possible to acquire and read substantially higher trigger rates during a shorter period of 
time (or non-periodic triggers) depending on the internal memory options selected. Users 
now can view the memory as a multi-bank circular memory, and can optimize the data 
throughput for their application by configuring the number of memory banks.
KEYSIGHT TECHNoLoGIES

http://ept.hotims.com/51129-54

Integrated EOL programmable hall sensor supports 
direct connection
MLX92242 Hall effect switch/latch IC has a 
built-in capacitor so device can be implemented 
directly into the design without inclusion of 
supplementary board level components which 
would increase the overall dimensions and neces-
sitate additional soldering. Device provides end-
of-line (EOL) programmability and support for 
2-wire operation, while still delivering identical 
performance and functionality to the original 
MLX92242, as well keeping the standard industry 
TO-92/UA package form factor, enabling drop-in 
replacement solutions. 
MELEXIS

http://ept.hotims.com/51129-59

5mm flat angle and speed sensors mount easily
Vert-X 05E Series of dual angle/speed sensors allow for easy mounting in small and 
narrow spaces with a 5mm body depth and mounting flanges with metal inserts. Devices 
provide measurement only 6mm from edge of product for close-to-wall measurement 
applications. Products measure angles from 0 to 360°, rotational speed and direction. 
Device specifications include independent linearity to ±0.3% of measurement range, 
resolution to 12-bits (analog output) and 1,024 pulses per revolution (incremental out-
puts), repeatability to 0.1. Measurement speeds are up to 120,000RPM. Vert-X 05E life is 
specified as unlimited mechanical movements and 390 years MTBF.
NoVoTECHNIK US

http://ept.hotims.com/51129-55

Pressure temperature data loggers boost accuracy, 
repeatability
OM-PR Series pressure/temperature data loggers provide a 
temperature range of -20 to 85C, pressure ranges are 35, 150, 
350, 550, 2000, 5800 psia and vacuum ranges are 760 and 
380 Torr. Device is packaged in a rugged submersible 316L 
stainless steel housing and has a standard 1/4 NPT fitting. 
This CE compliant product has 150% over range protection, 
programmable start/stop time and sample rates, up to 64,000 
samples per record, alarm set points and a five-year battery 
life. Windows software (included) turns your PC into a real 
time data acquisition system.
oMEGA ENGINEERING

http://ept.hotims.com/51129-60

Precise capacitive displacement sensor adds 
capabilities, expands measurement ranges
CPL490 Capacitive Displacement 
Sensor measures position/displace-
ment with 50 picometer precision 
or less. Relative to the noncontact 
sensor’s measurement range, that 
translates to a resolution value of 
less then seven parts-per-million 
even at 15kHz bandwidth. Device 
can resolve target position chang-
es of less then 100 picometers 
while objects are moving at 15kHz. 
When bandwidth is increased to 
50kHz, the precision remains less 
than 0.3 nanometers. A wider selection of probes and ranges puts more flexibility and 
capability in the hands of user.
LIoN PRECISIoN

http://ept.hotims.com/51129-56

Compact optical sensor improves mobile monitoring
SFH 7050 integrated optical sensor for use in mobile devices, contains three light emitting 
diodes with different wavelengths, based on highly efficient chip technology. Device saves 
power and provides high signal quality for particularly reli-
able measurements. A built-in photodetector receives the 
reflected optical signals and is separated from the emitters 
by an opaque barrier. The three emitters built into the sen-
sor have wavelengths of 530nm (green), 660nm (red) and 
940nm (infrared), and can be controlled individually, so the 
sensor can be used for different applications. 
oSRAM oPTo SEMICoNDUCToRS

http://ept.hotims.com/51129-61

Temp/RH data logger supports mobile devices
OnSet HOBO MX1101 data logger measures and trans-
mits temperature and relative humidity data to mobile 
devices wirelessly via Bluetooth Smart technology. 
Device works with firm’s free HOBOmobile app for iOS, 
simplifying configuration and managing data right from 
userís iPhone or tablet. Product requires no Internet 
access, cables, or PC required. User may download data any time from 100ft. away and 
can set real-time alerts for temp/RH variations.
HoSKIN SCIENTIFIC

http://ept.hotims.com/51129-57

Miniature flush diaphragm pressure transducers 
deliver demanding process measurements
Model 188/288/388 miniature flush diaphragm pressure transducer 
series provides accurate pressure measurements of high-viscosity fluids, 
even within high shock and vibration environments, without port plug-
ging and clogging. Products provide an all-welded stainless steel con-
struction and incorporate a 7/16-20 UNF pressure port that eliminates 
any zero installation effect. Standard wetted parts are made from stain-
less steel, with optional substitution of Inconel or Hastelloy. Standard 
operating temperature range is -54C to +121C, with an optional high-
temperature version to +177C.
GP:50 CoRP.

http://ept.hotims.com/51129-62



JEDEC and UFSA Board of Directors

Chairman, JEDEC Digital Logic (JC40.5) and UFSA 
Compliance Committees

Hundreds of applications engineers in 100 
countries around the world

Thousands of patents issued in Keysight’s history

We don’t just comply 
with standards.
We co-write them.
Keysight DDR engineers are some of the best in the business. Proof? As you read this, 
our engineers are leading the industry in the design of the next generation of DDR 
memory standards and solutions. This means that in the future, when you’re trying to 
solve some cutting-edge memory challenge, we can help out by sharing our expertise. 
It also means that we can rapidly integrate the new specs into our own hardware and 
software. So they’ll be fully functional the day you need them.

HARDWARE + SOFTWARE + PEOPLE = DDR INSIGHTS

© Keysight Technologies, Inc. 2014

US A: 800 829 4444   CAN: 877 894 4414

Order our complimentary 2015 
DDR memory resource DVD at
www.keysight.com/find/HSD-insight

http://ept.hotims.com/51129-6
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Contract Manufacturing & Production Equipment

Largest Available  
Inventory in Canada

Diverse products in today’s technology

Visit our new website and online shopping cart

www.diverseelectronics.com

LIMITED TIME OFFER
For every online order placed, your name will be 

entered in a monthly draw for a chance  
to win a FREE TABLET! 

Order often to Increase your chances!
AND THAT’S NOT ALL!   

Receive 5% OFF on your 1st Online Order!!!

Diverse Electronics ... Product solutions for Electronic Manufacturing Services,  
Maintenance and Repair, R&D, Inspection and Testing ... 

Serving Industries such as Electronic Manufacturing, Aerospace & Defense,  
Medical, Lighting, Electrical, Energy and Industrial ...

Adhesives Chemicals & Cleaners Soldering Tools, Equipment & Material

Test Instruments Inspection Tools Printer Labels Personal Protection Static Control

Diverse Electronics Top 50 Distributor in North America
Coming Spring 2015:  

www.diverseelectronics.com\electronic_components

Now you can get all your product needs online in one place!

Introduction
The electronics assembly industry has 

evolved over the years and turned pre-
dominately to a ‘no clean process’ to the 
point where more than 90% of all pcbs 
assembled in the world use this process.

For many years high reliability pcbs 
have utilized no clean technologies suc-
cessfully in the telecom, automotive, 
industrial controls and computer indus-
tries. A No Clean process was chosen to 
reduce the cost per assembly, decrease 

cycle time and reduce material handling 
defects by eliminating the cleaning pro-
cess. It also avoids the increasing costs 
of floor space, equipment, chemicals, 
water and electricity that are all required 
to run the cleaning process. 

The early adopters of the No Clean 
process predominately used high rosin % 
liquid fluxes in the wave and traditional 
‘RMA’ solder pastes with white water 
gum rosin. This was the same approach 
that was adopted earlier by the Japanese 
electronics industry, which to this day 

uses high rosin content no clean fluxes 
in the wave and in the solder pastes. 
Rosin being the key element in ensuring 
that the residues would not be conductive 
or corrosive. Over time, our industry has 
changed and so to have the requirements 
of the solder paste and wave soldering 
fluxes. We expect our soldering chemis-
tries to continue providing the same level 
of reliability but leave no visible residues 
while maintaining a high first pass yield. 

The challenge is to provide no clean 
materials that satisfy today’s process and 
reliability requirements have been met. 
Today’s no-clean solder paste and flux 
technology are more reliable based on new 
chemistries. The formulators have been 
able to blend high reliability rosins with 
activation systems that allow for head-
in-pillow defect resistance for BGA’s and 
increased solderability of LGA’s and QFN’s, 
IPC Class III voiding and residues that can 
be pin tested at ICT while maintaining 
high surface insulation resistance (SIR).

The rosins used are clear and depend-
ing upon the design of the pcb, are not 
visible. Specifically, the solder resist keep 
out areas around each pad will allow for 
the flux not to spread onto the resist 
becoming visible. It should be noted 
that these same no clean pastes that 
have been developed are being cleaned 
effectively in the state-of-the-art clean-
ing machines with new chemistries used 
to effectively dissolve and rinse away the 
flux residues. 

In order to come to an educated deci-
sion we must first understand the reasons 
for cleaning and how they apply to each 
situation. 

Reasons to clean
There are a number of reasons that 

pcbs should be cleaned. They can be clas-
sified into two categories; pcb functional-
ity and incompatibility with downstream 
processes. 

Pcb functionality can be further broken 
down to low impedance circuits, high 
voltage circuits and to a lesser degree RF 
circuits. These reasons are all a function of 
the pcb design compatibility with the flux 
residues. In all cases, failures will be the 
result of the flux residue remaining, thus 
preventing the circuit from functioning 
properly. Functionality does not guarantee 
Reliability. It is crucial for the test proto-
col to replicate the actual working envi-
ronment so you are 100% confident that 
the assembly is reliable. Chemical suppliers 
test and report the reliability of their prod-
ucts to industry standards such as IPC, JIS 
and Bellcore, which will not always meet 
the same heat and humidity requirements 

or voltage and SIR spacing requirements 
that are on your assembly. The lessons 
learned in this process can possibly lead 
to future designs that avoid the same 
issues where the failure took place. This is 
evident by the success that the RF circuit 
designers have had with 5-10GHz designs 
utilizing no clean processes. 

Incompatibility with downstream pro-
cesses can be such things as conformal 
coating compatibility and compatibility 
with post SMT processes. 

Conformal coating is generally used 
when a product is going to be operating in 
a harsh environment where good coating 
adhesion is required to ensure no liquids 
or gases can penetrate the coating lead-
ing to a failure. A consistent and thorough 
cleaning process prior to an even distribu-
tion of coating is the key to a successful 
coating process. While it is true that there 
are a number of OEMs that have been suc-
cessful coating over no clean solder paste 
and wave solder fluxes, the potential num-
ber of combinations of fluxes and coatings 
is staggering. As a result, full functionality 
and long term reliability testing should 
take place prior to coating over a no clean 
process. There is a potential to actually 
reduce the SIR results by coating a no 
clean paste residue. In some cases the 
residues from the solder paste or wave 
soldering flux will not allow the coating to 
completely cure at the interface leading to 
adhesion and reliability issues. 

The no clean process
The process of building reliability in 

starts with having a process of record 
(PoR) that is documented and regularly 
audited. The PoR starts with having a 
chemistry set that is compatible including 
the paste, flux, wire solder and touch up 
flux. Each step in the SMT and PTH process 
must then be measured and recorded.

This is accomplished by having a solder 
paste printing process that is consistent 
and documented. The stencil design will 
dictate the volume of paste deposited 
and it can be measured a number of ways 
with semi or fully automated systems. 
The key is that any changes made to the 
stencil design be kept on file once in 
production. We can measure the reflow 
process by taking the thermal profile of 
each assembly when it is first introduced 
to production. It is recommended that a 
‘profile board’ be kept on hand to be used 
for future process audits to ensure the 
same profile is being used. The wave sol-
der or selective soldering process can also 
be measured. The amount of flux applied 
is measured by weighing the actual 
amount of flux applied to the pcb using 

To clean or not to clean
Electronic OEM’s & CEMs ponder 
options of pcb assembly process By Tim Luke, regional sales manager,  

Alpha, Toronto

There are many factors that come into play when determining between the ‘No 
Clean’ process versus a ‘Cleaning’ process of printed circuit boards (pcbs). 
Complicated by two key drivers, the first factor is increasing pressure to reduce 
the cost to build the assemblies, while the second is the need to build increasingly 
complex pcbs that are potentially going into harsh environments. The fact remains 
that there is a choice and how one goes about deciding what is right choice for your 
assemblies involves looking at a number issues and making an educated 
decision. This article looks at all the factors that go into making the choice.

continued on page 12
http://ept.hotims.com/51129-7
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Wireless test set module maximizes production 
throughput
TRX module with four full-duplex RFIO 
ports and other firmware enhancements 
for the E6640A EXM wireless test set 
allows manufacturers to test up to 
four connected devices with identical 
RFIO performance and therefore achieve 
maximum production throughput. EXM 
enhancements include an advanced sequencing of multiple WLAN formats within one test 
sequence to enable faster WLAN device production test; and speed-optimized firmware to 
help manufacturers enhance wireless device test plan efficiency and increase production 
throughput. The addition of DECT, PHS and Zigbee support adds to productís multi-format 
measurement capabilities.
KEYSIGHT TECHNOLOGIES

http://ept.hotims.com/51129-63

Circuit board shields ship quickly
Large selection of Quick Ship board level shields are 
ready for delivery in as little as 24-hours, helping alle-
viate time-to-market and material sourcing demands. 
Depending on the specific shielding requirements and 
delivery deadlines, customers can choose from a large 
selection of off-the-shelf surface mount shields (SMS) 
or a nearly unlimited selection of shapes and sizes from 

the company’s standard circuit board shield (CBS) line. Products come in both one-piece 
and two-piece design styles to accommodate broad ranging assembly and rework require-
ments. Each board shield provides a shielding effectiveness up to 60dB and a cover 
retention of 1.5-2.5 lb./linear inch in the 2-piece configuration. 
LEADER TECH

http://ept.hotims.com/51129-69

Conformal coatings protect electronics in extreme 
environments
Prima Protect CC7090E and CC7130-E confor-
mal coating products provide extreme moisture, 
salt fog and even direct immersion protection 
for electrical contacts, electronic circuits and 
devices, printed wiring boards, and structures 
made with metal, wood and plastics. Products are 
molecularly flexible for great adhesion and yet 
resist abrasion. Products have added flexibility to 
withstand low temperature cracking, fungicide to 
provide additional protection in submerged envi-
ronments and are non-silicone and electrically 
insulating, so to not interfere with neighboring 
electronics. Products meet all of the IPC CC830 
requirements with UV inspection dye and fungi-
resistance. Both coatings can be brushed, dipped 
or sprayed on and are flexible, highly hydropho-
bic and provide superior protection against cor-
rosion in water, salt water, fog and many other 
types of environments. 
AI TECHNOLOGY

http://ept.hotims.com/51129-64

Polyurethane potting compound is 
environmentally-friendly
20-2121 Polyurethane plant-based potting, casting and encapsulating compound for 
electronic applications with low toxicity requirements, is an environmentally-friendly 
alternative to conventional potting compounds. Product is made from natural oil polyol 
instead of fossil fuel feedstocks. As a low toxicity product, it meets FDA food con-
tact requirements and contains no TDI, MbOCA or Mercury. Product’s other properties 
include little shrinkage or exotherm, while alleviating mechanical and thermal stresses 
on sensitive electrical components. Product provides a tensile strength of 2,000psi and 
a tear strength of 119PLI. It has a mixed viscosity of 2,000cps at 25C and a gel time 
of 20-minutes at 60C.
EPOXIES

http://ept.hotims.com/51129-68

Profiling system alleviates soldering issues
Automatic Profiling System (APS) for wave 
and reflow soldering provides 100% checking 
of temperature profiles, an automatic analy-
sis of the profile and checking of production 
parameters against production limits. The com-
puter software tracks the progress of the pcb 
through the oven allowing for the most accu-
rate calculation of the profile seen at product 
level. Product has temperature probes that 
are smaller and can be positioned closer to 
the pcb, providing a much more accurate tem-
perature measurement in the vicinity of the 
electronic assembly during soldering. Product’s 
smaller size reduces the danger of the probe 

shadowing the product, giving a precise and accurate reading.
SOLDERSTAR

http://ept.hotims.com/51129-65

  newswatch

Schleuniger hosts Oktoberfest themed open house
German-based Schleuniger Inc., a leading international manufacturer of high-preci-
sion wire processing machines, hosted its 4th Oktoberfest themed open house at its 
U.S. headquarters in Manchester NH, recently.

Industry suppliers Cirris Systems, Gem Gravure, 
Panduit and Telsonic Ultrasonics joined the event 
with exhibit booths, providing live product demon-
strations. Attendees were provided the opportunity 
to meet with experts in these fields and learn more 
through a series of technical seminars that were held 
throughout the day. 

SMT adhesive allows self alignment of solder, 
components
KOKI JU-R2S self alignment type SMT adhesive 
for double-sided reflow allows self alignment of 
solder and components. Product prevents com-
ponent falling in double-sided reflow. Product 
will not inhibit the self alignment and natural 
sinking of the component during waiting in the 
first reflow. Product eliminates the first cur-
ing process and withstands the higher reflow 
profiles, while eliminating dangerous goods 
costs, having achieved the UN transport class 
designation. Product cures in the same lead free 
reflow profile, eliminating a curing step. It has 
the ability to self center in the reflow process.
SMART-SMT

http://ept.hotims.com/51129-66

http://ept.hotims.com/51129-8

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

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

As a full turnkey solution 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. 

Dorigo’s long term financial stability, excellent 

reputation for high quality manufacturing  

and strong ties within the electronic component  

supply chain have all combined to 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!

Laser direct imaging system prototypes on 
resist-covered substrates
ProtoLaser LDI universal, high-resolution, table top laser direct imaging 
(LDI) system for prototyping on resist-covered substrates provides a soft-
ware-selectable 1 or 3µm laser beam spot and a working area of nearly 4 x 
4 inches. System is optimized for creating the ultrafine features required 
by the microfluidic and MEMS industry. The compact software combines functionality with 
powerful, yet user-friendly software. The UV based laser system activates UV resist-covered 
substrates – directly from CAD. Product eliminates the need for alignment equipment and 
expensive exposure masks with long lead-times. The process can be utilized on a wide 
variety of substrates without any special environmental conditions. 
LPKF LASER & ELECTRONICS

http://ept.hotims.com/51129-67
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accurate scales. The pre-heat is measured 
by attaching thermocouples to the pcb or 
recording topside temperatures via lasers 
or temp stickers prior to the wave. The 
contact time at the wave can be measured 
by using a glass plate.

If hand soldering is required the opera-
tors should be trained to use only the 
cored wire solder with enough flux to pro-
mote fast wetting. In cases where com-
ponents need to be replaced or rework/
touch up is required that is not part of 
the documented PoR, it is recommended 
that the flux residues be removed. This 
will avoid any question of long term reli-
ability, providing you have a good manual 
cleaning process. There are fluxes that are 
designed for use in the touch up process 
that can be cleaned easily or when the 
left on the board after seeing a complete 
heat cycle will provide good SIR values. 

Document the process and test for func-
tionality and reliability of the assembly.

Document the process
There are two main choices once you 

have decided that you are going to 
clean. They are water soluble or no clean 
(includes rosin containing fluxes). In 
both cases it is important to have a PoR 
documented as we have in the no clean 
process and then we must also ensure 
that our cleaning process is consistent 
and measured. 

There are tools that can be used to 
test the cleaning process efficiency such 
as ionic contamination testers for on-
site testing or more in depth analysis. 
You can send out to an independent lab 
for detailed ion chromatography testing. 
With the introduction of low stand-off 
components such as 0201, QFN, LGA, 
Bottom Termination Components (BTC’s) 
and Micro BGA the challenge of cleaning 
is more dramatic and requires a combina-
tion of chemistry and cleaning power to 
yield clean boards. 

A thorough validation of the cleaning 
process is required for these low stand-off 
components. In general the lower stand 
off parts require the solvent to flow under 
the part, this requires the solvent to have 
a low surface tension and the cleaning 
machine to provide a constant flow of 
water on the surface of the assembly. 
Water surface tension is lowered with the 
addition of a saponifier and is strongly 
recommended when cleaning fine pitch 
or low stand-off parts with water soluble 
fluxes. Dynamic cleaning or high pres-
sure sprays will not always penetrate the 

smaller stand off heights in particular 
where there are adjacent components. 

An additional consideration is the time 
between reflow and wave and the cleaning 
process. Remainnig active,the water solu-
ble residues become more difficult to clean 
the longer they are left on the board. 

When using a water soluble flux it is 
very important to know that if you plan to 
operate in an environment that has high 
heat and humidity you are at an increased 
risk of creating a short caused by electro-
chemical migration with the exposed resi-
due under tightly spaced components if 
you do not clean off all the flux residue. 

Test the PoR for functionality and reli-
ability in the environment you will be 
operating. The same can be said to a 
lesser degree when you are cleaning a No 
Clean Solder Paste if you are only partially 
cleaning the residue and leave some weak 
organic acids exposed that were previously 
encapsulated in the rosin. Destructive 
tests such as removing the component to 
visually check for residues are not practical 
in a manufacturing environment, but can 
be tested during process qualification or 
randomly during production. 

Pcb and component quality
The quality and cleanliness of incoming 

pcbs and components can have a direct 
impact on the quality of the assembly. It is 
incumbent upon the OEM or EMS provider 
to put procedures in place to measure the 
incoming quality. Depending on product 
requirements for reliability and the com-
plexity of the assembly the appropriate 
amount of resources should be spent on 
testing upon arrival. The process of mak-
ing pcbs and components uses a number 
of chemical processes that can leave 
unwanted residues. So, when not cleaned 
and subjected to harsh environments, this 
can lead to failures.  

Conclusion
The complexity of pcb design will con-

tinue to evolve leading designers to focus 
on functionality and reliability with no 
clean processes. There will always be a 
need to clean, ensuring that 
the cleaning equipment and 
solvent suppliers will con-
tinue to work together to 
improve efficiency. 

For more information on 
pcb cleaning process from Alpha, go to 
http://ept.hotims.com/51129-73

Options of pcb assembly process
continued from page 10

UHF RFID reader boosts 
productivity, process reliability
F190 UHF Read/Write Head provides a robust sealed metal 
housing and a compact footprint for reliable operation in 
adverse environmental conditions and simple installation 
even in tight spaces. Because several products in a con-
tainer can be detected at the same time using multi-tag 
reading, product simultaneously simplifies processes and 
reduces processing time. Unit easily integrates into exist-
ing IDENTControl systems, enabling users to connect to 
standard protocols such as Ethernet/IP, PROFINET, TCP/IP 
and EtherCAT. Three reader versions are available to cover worldwide operation.
PEPPERL+FUCHS

http://ept.hotims.com/51129-71

Noise-isolating over-ear headphone  
are virtually indestructible
Klipsch STATUS noise-isolating, over-ear headphones are designed 
with pristine yet virtually indestructible materials. Constructed 
from the same durable material used in high-end eyewear and 
available in black and white finishes, product’s frame, made of 
Grilamid TR material, provides improved durability, while a gloss 
finish with subtle reflective highlights exudes both fashion and 
luxury. Ergonomically designed for maximum comfort and stability, 

product provides ear cups lined with high-density memory foam, optimized clamp force, 
as well as precisely dimensioned ear cup rotations to create a perfect seal around the ear. 
KLIPSCH 

http://ept.hotims.com/51129-72

http://ept.hotims.com/51129-10

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.

http://ept.hotims.com/51129-9

Pen tool removes sticky stuff in production area
TidyPen 60-second sticky stuff remover for elec-
tronics manufacturing, repair shops, medical facili-
ties, classrooms and any other place sticky labels 
are used. Product’s improved formulation is VOC 
and REACH compliant and improves cleaning effec-
tiveness on almost anything sticky: glues, tapes, 
labels, most fluxes, some inks and many conformal 
coatings. Product is safe on plastics and gaskets, 
as well as other materials of construction found 
on pcbs. 
MICROCARE

http://ept.hotims.com/51129-70



electronic products and technology • november-december 2014

w w w . e p t . c a

13

Power Supplies, Batteries

Thin battery connector 
corresponds to 6A high 
current capacity
Thin 0.6mm battery connector with 6.0A 
(3.0A/pin x 2 pins) high electric currency 
capacity connects to flexible printed circuit 
board. By realizing a high retention force 
for powerful connection reliability, despite 
being compact and thin, this product is 
suitable as a connection point transmitting 
high currents, such as the battery con-
nections of mobile devices, smartphones, 
tablets and other wearable devices.
PANASONIC

http://ept.hotims.com/51129-75

Rugged 3U open VPX power supply is conduction 
cooled
VPXtra COTS 3U Open VPX VITA 62 com-
pliant power supply is a rugged, highly 
reliable, conduction cooled, switch mode 
unit. The dc to dc power unit delivers up 
to 550 Watts of dc power via six outputs. 
The 12V, 3.3V, and 5V main outputs can 
be paralleled for higher power. Product 
can accept 18 to 36Vdc input, compli-
ant with MIL-STD-704 and can supply 
a high-power dc output. Products have 
no minimum load requirement and have 
overvoltage and short circuit protection, 
as well as over current and thermal protection.
BEHLMAN ELECTRONICS

http://ept.hotims.com/51129-78

Digital 40 Amp 132 Watt PoL dc-dc converter comes 
in 3 formats
OKDx-T/40 series non-isolated point-
of-load (PoL) dc-dc converters are avail-
able in three different package formats, 
through-hole, single-in-line and surface 
mount. The 40 Amp, 132 Watt digital 
dc-dc device is highly efficient (typically 
97.2%), fully regulated and provides a 
high power density and measure just 30.85 x 20.0 x 8.2mm. The PMBus interface facili-
tates power management features not previously available in analog PoL converters. By 
interfacing the OKD converter to the system’s I2C bus, a systems engineer can monitor 
critical system-level performance requirements that include Vin, Iin, Vout, Iout, and 
operating temperature. 
MURATA POWER SOLUTIONS

http://ept.hotims.com/51129-74

Power MOSFETs provide 
benchmark on-state 
resistance
AUIRFN8459 and AUIRFN8458 40V 
automotive-qualified COOLiRFET power 
MOSFETs provide benchmark on-state 
resistance (RDS(on)) for automotive 
applications requiring compact size and 
high current performance. AUIRFN8459 
achieves ultra-low 5.9mOhm Rds(on) per 

channel benchmark 
performance and 50A 
high current carrying 
capability. The 5x6mm 
dual devices deliver a 
low thermal path to 
the pcb and signifi-
cant thermal perfor-

mance improvement compared to an SO-8 
package to provide higher efficiency, 
improved power density and overall sys-
tem level cost savings. 
INTERNATIONAL RECTIFIER

http://ept.hotims.com/51129-77

High power resistors 
range from 50mOhm  
to 20Kohm
TR Series of TO-220 and 
TO-247 style power resis-
tors starts at 50 mil-
liohms and goes up to 
20Kohms for most sizes 
(the TR30 value range 
extends up to 100K 
ohms). Devices are available in 0.5% 
tolerances and TCR as low as 50ppm, 
suitable for precision power resistor 
requirements. Power ratings for product 
series, assuming use with a heat sink 
and a 25C case temperature, ranges 
from 20W up to 100W. 
STACKPOLE ELECTRONICS

http://ept.hotims.com/51129-76

http://ept.hotims.com/51129-11
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Email us at inforequest@jsquared.com with any questions or inquiries or call us toll free at 1-855-365-2188 for price and availability
www.jsquared.com

Your Canadian Distributor for Batteries

Lithium thionyl chloride cells – powerful, lead free, reliable,  
high performance, 25 year operating life, RoHs and WEEE compliant. 

Stock soon available in Canada for immediate shipping.

Stored energy solutions for industrial applications, with an 
extensive line of motive power, reserve power, aerospace/
defense and specialty batteries

Batteries and battery packs have become 
an integral part of everyday life, in 
response to the ever-increasing demand 
for portable electronic devices, cordless 
power tools, energy storage, and hybrid 
and EV cars. This in turn, drives the need 
to manufacture batteries and battery 
packs that meet the quality and produc-
tion requirements for these products.

There are a number of materials joining 
requirements for battery manufacturing, 
depending on the specific type, size and 
capacity of the battery. Internal terminal 
connections, battery can and fill plug 
sealing, tab to terminal connections and 
external electrical connections are a few 
key examples. 

Several joining options can be con-
sidered for each of these requirements, 
including resistance, ultrasonic, micro-
TIG and laser welding, including the new-
est fiber laser options. The decision to 
use one or the other is generally dictated 
by the specific type of weld required and 
production requirements.

Ultrasonic welding is commonly used 
for the joining of the internal electrode 
battery materials, which are usually con-
structed of thin foils of aluminum and cop-
per. The remaining joining requirements 
– including the connections inside the 
can, and external terminal tab connections 
– are well suited to resistance, microTIG, 
and laser welding. For can and plug appli-
cations (seam sealing), laser welding is 
the joining technology of choice. 

The following is an overview of resis-
tance, microTIG and laser welding tech-
nologies, along with examples of battery 
joining applications, detailing when and 
where to use each technology.

Resistance, microTIG, laser welding
Resistance welding has been an estab-

lished joining technology for more than 
40 years and has been used in the battery 
industry for almost as long. Since then, a 
steady stream of advances in resistance 
welding systems has given users sig-
nificantly improved capabilities to control 

various aspects of the process. For exam-
ple, the introduction of dc inverter power 
supplies with basic closed-loop electrical 
modes provides the ability to accom-
modate changes in the secondary circuit 
(the electrical loop from cable connection 
on the negative side of the power supply 
or transformer, through the weld head 
and the parts returning 
to the positive side) to 
specifically address part 
resistance. 

Also, polarity switch-
ing for capacitance dis-
charge supplies to enable 
balancing of the weld nuggets, and more 
recently, the addition of displacement 
and electrode force measurement, provide 
manufacturers with more tools to ensure 
weld quality.

Similar to resistance welding, tungsten 
inert gas welding (TIG), also known as gas 
tungsten arc welding, has been used in 
manufacturing for many decades and has 
traditionally been used for the more chal-
lenging welding applications for nonfer-
rous materials. Advances in high frequency 
power supplies increased low current con-
trol and arc stability, enabling much finer 
welding. This process became known as 
micro-TIG, a generally non-contact pro-
cess that provides copper joining while 
offering a fairly relaxed process window 
with respect to part fit-up and positioning 
tolerances of the electrode to the parts.

Laser welding is a newer technology, 
introduced in the manufacturing market-
place in the mid-1980s. As laser technology 
has matured and the awareness of its ben-
efits spread, it has become an established 
process. Today it is simply another tool in 
the manufacturing engineer’s toolbox to be 
used and implemented as needed. 

The laser provides a high intensity 
light source that can be focused down 
to very small diameters (0.01-inch). The 
concentration of light energy is sufficient 
to melt metals rapidly, forming an instan-
taneous weld nugget. The process is 
non-contact, has no consumables, offers 
instantaneous welding once positioned at 
the weld point location, provides suffi-
cient control over the process to size the 
weld nugget according to requirements 
and provides a number of implementa-
tion methods that can be geared toward 
individual manufacturing requirements. 
Laser welding enables joining of many 
materials and material combinations, can 
weld thick parts and has no limitation on 
proximity of weld spots. 

There are two types of laser that pro-
vide solutions for battery applications: 
pulsed Nd:YAG and fiber. Both of these 
lasers offer different joining characteris-
tics that can be selected as appropriate.

High speed seam and plug sealing
Laser welding is an excellent meth-

od for seam sealing, resulting in high 
speed, high quality seams in both steel 

and aluminum. 
Laser welding pro-
vides significant 
advantages over 
mechanical clinch-
ing and adhesive 
methods based on 

joint reliability, joining speed, and ease 
of manufacturing. As laser welding is an 
extremely efficient joining process, the 
heat input into the battery is minimized. 
Figure 1 shows a few examples of seam 
welding of aluminum cans, including a 
weld cross section, and ball and plug 
sealing application examples.

Welding tabs to terminals, buss bars
From a welding perspective, the impor-

tant aspects of tab welding are the thick-
ness and material of both the tab and the 
terminal. Resistance welding is extremely 
well suited to welding nickel tab material 
up to 0.015-inch thickness and nickel or 
steel clad copper tab material to around 
0.012-inch thickness to a wide variety 
of terminal materials. Due to a different 
welding mechanism, laser welding is able 
to join both thin and thick tab materials, 
with a capability of welding copper or 
aluminum tab material above and beyond 
0.04-inch thickness. Avoiding penetra-
tion of the can and overheating the 
battery are important aspects of tab to 
terminal welding. 

Welding tabs or terminal connections 
to buss bars generally does not require as 
much penetration of heat input control 
as the tab to terminal welds. The materi-
als, material thickness and combination 
of materials determine the best welding 
technique.

Resistance welding 
Resistance welding has been and con-

tinues to be, the most cost-effective 
method for joining tabs on a wide range 
of battery types and sizes, using both 
dc inverter closed loop and capacitor 
discharge power supplies. With fast rise 
times, closed loop feedback control, 
polarity switching and options for dis-
placement and force sensing, the process 
can be finely tuned and monitored to 
ensure both high quality and yield. 

For nickel tab thicknesses up to 
0.0070-inch, the tab can be welded with-
out modification. Beyond this thickness 
and to prevent electrical shunting and 
excessive electrode wear, a slot and pro-
jections are placed in the tab as part of 
the stamping process. The projections act 
not only as energy concentrators for the 
weld, but also greatly increase electrode 
lifetimes. Figure 2 shows several examples 
of the wide range of resistance tab weld-
ing applications.

Micro-TIG 
Micro-TIG offers excellent welding of 

copper and so presents a good solution 

A guide to selecting and using laser, micro-TIG  
and resistance technologies Story submitted by Miyachi America Corp.

continued on page 19

Battery welding Battery welding 

FIG. 1: Seam welding of aluminum cans

FIG. 2: Resistance tab welding applications

FIG. 3: Buss bar welds in 0.04" copper and 
the effect of pulsation on weld porosity

http://ept.hotims.com/51129-12
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It’s what’s on the InsIde that counts
®

E L E C T R O N I C S  C O R P.

™

 • Designed for 2032 Coin Cell Battery • Ultra low profile design mounts partially thru PCB • Ideal for low profile, 
space saving PCB applications, only rises 2mm above PCB surface • Built in stabilization tabs for added mounting security 

• Gold-plated phosphor bronze contacts • Available in Surface Mount (SMT) configuration • Supplied in bulk or on Tape & Reel 
• Compatible with all vacuum and mechanical pick & place assembly systems • Request Catalog No. M60.2

uLTRa-LOw PROfILE 2032 COIN CELL hOLdER

EMX Enterprises Ltd  Vancouver • Toronto • Montreal
Tel: (905) 764-0040 • 1-800-268-6822 • Web: www.emx.ca • e-mail: sales@emx.ca

For more information, visit power.murata.com

Series Size Convection 
Cooling

Forced Air 
250LFM

Input
Voltage

Output 
Voltage E�  ciency

MVAC400
3 x 5

250W 400W

90–264Vac  

12/24/48V
93%MVAC250 170W 250W 12/24/50V

MVAB120
2 x 4

75W 120W 12/24/28/48V 91%
MVAD065 65W -

12/24/48V
90%

MVAD040 40W - 89%

 b Universal input 90–264Vac
 b Active power-factor correction
 b Up to 250W natural convection cooling

 b -20°C to +70°C operating temp.
 b Class B conducted EMC
 b UL 60601 Ed. 3 Medical (2XMOPP Pri-Sec)

When it comes to the future of healthcare equipment...
...Murata Is Powering Tomorrow’s Products – for Life

120W 40 & 65W40 & 65W250 & 400W
MVAC SeriesMVAB Series MVAD Series

In the early 1990s, it was estimated 
that there were more than 1-billion exter-
nal power supplies active in the United 
States alone. The efficiency of these 
power supplies, mainly utilizing linear 
technology, could be as low as 50% and 
still draw power when the application 
was turned off or not even connected to 
the power supply (referred to as ‘no-load’ 
condition).

Chronology efficiency 
standards

Experts calculated that without efforts 
to increase efficiencies and reduce ‘no-
load’ power consumption, external power 
supplies would account for around 30% 
of total energy consumption in less than 
20-years. As early as 1992, the U.S. 
Environmental Protection Agency started a 
voluntary program to promote energy effi-
ciency and reduce pollution that eventually 
became the Energy Star program. However, 
the first mandatory regulation dictating 
efficiency and no-load power draw mini-
mums wasn’t put in place until 2004. The 
following section traces the path from the 
CEC’s 2004 regulation up to the current 
standards that are in place today.

April 2009
Europe enacted ErP Directive 

2009/125/EC (Energy Related Products) 
with scheduled stages of implementation 
for efficiency and no-load requirements 
equivalent to Level IV and Level V stan-

dards. The schedule defined that the EU 
would harmonize with Level IV efficiency 
standards by April 2010 and Level V effi-
ciency standards by April 2011.

April 2011
EISA 2007, CEC Tier 3, and ErP Phase 2 

took effect in full harmony of their stan-
dards leaving us with what is now simply 
known as the ‘Level V Efficiency’ standard, 
designated by the Roman numeral V sur-
rounded by a circle.

Today, Level V will meet or exceed 
the requirements of any governing body 
around the globe. Power supply manu-
facturers indicate compliance by placing 
a Roman numeral V on the power supply 
label. Level V is enforced by the agencies 
all over the world except by UL in USA. 
However California requires also Level V.

Moving forward
In what would effectively become 

the ‘Level VI’ efficiency standard, the 
proposal on the table would mandate 
no-load efficiencies down to 0.1W for 
external power supplies ranging from 1W 
to approximately 49W, boost mandatory 
average efficiency by about 1% and set 
standards for models with power ratings 
above 250W for the first time.

The EPA estimates that external power 
supply efficiency regulations implemented 
over the past decade have reduced energy 
consumption by 32-billion kW, saving 
$2.5-billion annually and reducing CO2 

emissions by more than 24-million tons 
per year. Moving beyond the mandated 
government regulations, many OEMs are 
now starting to demand ‘greener’ power 
supplies as a way to differentiate their 
end products.

On 3 February 2014, the US Department 
of Energy (DOE) issued a pre-publication 
Federal Register final rule against the 
Notice of Proposed Rulemaking published 
in 2012. The new rule applies to all direct 
and indirect operation external power 
supplies (EPS), which are categorized 
into eight product classes. It not only 
increases the minimum energy efficiency 

requirement of EPS from level IV to 
level VI, but also extends their scope to 
encompass lower voltage ac or dc output 
EPS, multiple-voltage EPS and EPS with 
nameplate output power exceeding 250 
watts. The compliance date for the new 
requirements is 10 February 
2016, which is two years 
after the rule’s publication 
in the Federal Register.
For more information on 
Energy efficiency level VI 
from Mega Electronics Inc., 
go to http://ept.hotims.com/51129-79

Energy efficiency level VI is coming
Are you ready?

External Power Supply Marking Requirements by Product Class

Story submitted by 
Mega Electronics Inc.

http://ept.hotims.com/51129-13 http://ept.hotims.com/51129-14
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• Wearable Technology • Wireless Designs
• Automation/Robotics • Internet of Things 
• Printable Electronics • 3D Printing, plus...

• Test Equipment • Connectors • Batteries
• General Electronic Components and 
Passives • Hardware • Semiconductors 
• Production Equipment • Control products 
• EMS providers • RoHS Compliant 
Products  ... and many more

Plan to attend if you are an:

• Engineer • Designer • Technician  
• Purchaser • Technical & Senior 
Management ... or are involved 
with electronics

Technical Seminars  
at all venues
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January 27-30  
Santa Clara, CA • http://www.designcon.com/santaclara/

SPIE Photonics West
February 7-12  
San Francisco, CA  
• http://spie.org/photonics-west.xml

Medical Design & Manufacturing
February 10-12  
Anaheim, CA • http://mdmwest.mddionline.com/

CMSE 
Components for Mil & Space
March 1-2  
Los Angeles, CA • http://cti-us.com

SPIE Photonics 
West
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IEEE Aerospace 
Conference
March 7-14

Hannover Fair, April 13-17 
Germany 
http://www.hannovermesse.de/home

ECTC
May 26-29  
San Diego, CA • http://ectc.net/

DAC, Design Automation Conference
June 7-11  
San Francisco, CA • https://dac.com/

PCB West
Sept 15-17  
Santa Clara, CA • http://pcbwest.com/

SMTA International
Sept 29-30  
Rosemont, IL • http://smta.org/smtai/index.cfm
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Multi-range dc power 
supplies replace 
multiple units on bench
Model 9111 multi-range dc power sup-
plies provide constant voltage (CV) and 
constant current (CC) modes and auto-
matically recalculates voltage and current 
limits for each setting 
to deliver any combina-
tion of its 60 V/8 A out-
put range within 180W. 
Units are designed to 
give users the flexibil-
ity to operate in many 
voltage and current 
ranges depending on 
their application needs, 
saving bench space. 
Product’s front panel 
provides a bright 10 
mV/1mA resolution dis-
play, convenient output 
On/Off control and rotary control knob to 
adjust voltage and current settings.
B&K PRECISION

http://ept.hotims.com/51129-85
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Smart Battery Chargers Offer 
Three-Phase Operation
Available in ver-
sions delivering
4.2V, 8.4V, or
12.6V at 1 A to 
address single- or
multiple-battery
configurations, the
GTM91128 fami-
lies of smart Li-
Ion battery chargers from GlobTek offer three
charging methods: conditioning, constant cur-
rent, and constant voltage. The universal-
input devices have a minimum current charge
termination technique with timer as back up,
with LED indication of charging and fully
charged states. An additional feature of the
smart battery charger family is that they have
...for more click www.globtek.com

Medically-          
Approved 
Open-Frame 
Switchers 
Deliver Up 
to 240W
Suitable for use               

in a variety of medical, ITE, and PoE applica-
tions, the GTM91110P240 Family of open-
frame AC/DC switchmode power supplies
from GlobTek deliver up to 240W in a 3 x 5-
inch footprint. The devices are provided in
factory-configured outputs from 12 to 55 V
(in 0.1-V increments). Available in Class I or
II versions, the 1.75-high power supplies are
85% efficient at full load and include features
such as active PFC, a built-in EMI filter, and
a 12-V fan output as well as  DC-input ver-
sions from 130VDC to 380VDC.  “Our
switchers are versatile power supplies; you
can use them in just about any indoor applica-
...for more click www.globtek.com

Rechargeable Battery Pack Provides 
Fuel Gauge Data
Providing smart rechargeable power capabil-
ity to advanced portable and remote devices,
the BL3100C1865004S1PSQA Li-Ion 
Battery Pack from
GlobTek incorporates
fuel-gauge functional-
ity to provide impor-
tant power status
information. The
14.4V pack has a
3.1Ah capacity and 
includes a built-in pro-
tection circuit as well. “You can no longer
put a battery in one of today’s products
without providing a means to check on the
power status, as device operating life is a
critical aspect of a device’s performance.” 
...for more click www.globtek.com

www.globtek.com

Need Power?
Think
GlobTek

GlobTek 2.13.13_ep&t  2/26/2013  9:05 AM  Page 1

Send us your broken, your weak...
your frail and rusty....

Trade in your tired, old power source
and Save Big on a new APT Model!

Scan the QR code below  to
see how much you can save.

While it’s sad to see them go,
you won’t be sorry you traded
up to an APT Power Source.

• Standard 2-Year Warranty
• 1-Day Guaranteed Shipping
• 45-Day Return Policy
•• All returns 100% recycled

testforce.comaspowertechnologies.com

Available From

Dc input EMC filter is 
rated at 50A
RDEN-048050 EMC dc input filter com-
plements existing R series of ac input 
EMC filters. Product can accept an input 
voltage of up to 76Vdc and is rated for 
currents up to 50A. Enclosed in a metal 
case, connections are made via rugged 
M5 studs for easy termination and the 
filter will operate at 50A in an ambient 
of -30 to 55C, derating to 20A at 85C.  
With frequencies between 0.2 to 10MHz, 
common mode attenuation is 30dB and 
with frequencies between 0.7 to 30MHz 
differential mode attenuation is 25dB.
TDK-LAMBDA

http://ept.hotims.com/51129-80

Front-end ac-dc power 
supply delivers 1300W
D1U3CS 1300 series of 1300 Watt front-end 
ac-dc power supplies can deliver a wide 108 to 
264Vac universal input, is hot pluggable, has 
no minimum load requirement and incorporates 
low-loss integral O-Ring Field Effect Transistors 
(FETs) on its main 12V output, for fault-tolerant 

and N+1 redundant applications. With a power density of 23 Watts per cubic inch, unit 
can achieve a high typical conversion efficiency of 92% at half full load. Product has a 
primary 12Vdc output and an optional auxiliary output of either 3.3Vdc, or 5.0Vdc for 
powering standby circuitry. 
MURATA POWER SOLUTIONS

http://ept.hotims.com/51129-81

4kW high voltage dc 
power supplies lower 
ripple, noise
LH series 4kW open stack power supplies 
provide low ripple, less than 0.1% peak-
to-peak of rated voltage at full load and 
noise. The air-insulated, fast response 
units provide tight regulation and remote 
control programming and monitoring, 
enabled via RS-232, USB or, optionally, 
Ethernet communications. Products use 
air as the primary dielectric medium, 
minimizing weight and servicing, as no 
oil or other encapsulation is used. The 
HV output is inhibited for a short period 
after each load arc to help extinguish 
the arc and internal circuitry constantly 
senses and integrates arcs that occur over 
a given time.
GLASSMAN

http://ept.hotims.com/51129-86

Magnetic free, ultra-
low noise modules suit 
portable designs
P Series micro-power high voltage power 
supplies provide fully regulated and pro-
grammable outputs of 0 to 1200V or 0 
to 2000V in a lightweight, miniature 
PC-mount package. Products consume 
less than 4mA at 
full output and are 
housed in a case 
less than a quarter-
inch tall. Devices 
provide an induc-
tor/transformer-less design, low noise cir-
cuitry and shielded case, while ripple is 
less than 100 micro-volts peak-to-peak.
EMCO

http://ept.hotims.com/51129-84

Dc-dc power modules suit space-constrained apps
MIC33163/MIC33164(1A) and MIC33263/MIC33264(2A) family of low-profile step 
down power modules are capable of 100% duty cycle and operating with an input 
voltage range from 2.7V to 5.5V. The compact modules integrate a synchronous buck 
converter with an inductor into a 2.5mm x 3mm x 1.1mm (MIC33163/4) and 2.5mm 
x 3mm x 1.9mm (MIC33263/4) QFN package. Devices can operate up to 4MHz with 
improved light and full load efficiency (up to 88% at 10mA and over 93% peak effi-
ciency). Architecture provides an ultra-fast load transient response that minimizes 
output capacitance thereby reducing total board space to just 4.6mm x 7mm. Devices 
provide an efficient alternative to linear regulators.  
MICREL

http://ept.hotims.com/51129-82

SIP unregulated high I/O isolated dc-dc converter 
deliver 1W
TMV-HI Series high I/O isolation dc-dc con-
verters proivde 1 Watt of power in an ultra-
compact SIP-7 industry standard package. 
Family of non-regulated devices includes 40 
models covering four input voltage ranges of 
5, 12, 15 and 24Vdc and single (3.3, 5, 9, 12, 
15Vdc) or dual (±5, ±9, ±12, ±15 and ±15/-
9Vdc) output voltages. Device’s small size and 
high isolation of 5200Vdc make them suitable 
for many space critical IGBT applications. Products provide operating temperature range 
of -40C to +85C (without power derating), continuous short-circuit protection and UL/
cUL 60950-1, IEC/EN 60950-1 compliance.
TRACO

http://ept.hotims.com/51129-83

http://ept.hotims.com/51129-15 http://ept.hotims.com/51129-16
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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
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for buss bar welding that would require 
a brazing material for resistance welding 
or a large power laser welder. Both butt, 
fillet and lap welds are possible up to 
and beyond thickness of 0.02” thick cop-
per are routinely welded. When welding 
copper using micro-TIG it is extremely 
important to use a pulsation function 
that creates the weld without porosity, as 
shown in Figure 3. 

Laser welding 
For tab and buss bar joining, laser 

welding offers a high degree of flexibility, 
welding both thin and thick tab materials 
and materials such as copper, aluminum, 
steel and nickel, as well as dissimi-
lar material combinations. Two example 
welds are shown in Figure 4.

When welding a tab to a terminal, the 
general rule of thumb is that the tab 
should be thinner than the can terminal 

thickness. As the can 
thickness decreases 
the tab usually must 
be 50% of the can 
thickness for a safe 
processing window 
that provides the weld 
strength and conduc-
tivity whilst not pen-
etrating the can. 

As laser welding 
has no limitation on 
the proximity of the 
welds, the laser can place any pattern 
of weld spots on the tab according to 
strength requirements. It is worth noting 
that, in nearly all cases, if the joint’s 
weld strength is achieved, conductivity 
follows. For more conductive materials, 
the weld area required for strength can 
be as much as 10 times that required for 
conduction.

Battery welding continued from page 14

FIG. 4: Examples of laser welding conductive tabs

As shown in Figure 5, the placement of 
the weld spots on the tab is completely 
flexible and can be tuned to the strength 
requirements of the pack or tab. For 
example, peel strength is often used as 
a metric for weld quality. Therefore the 
welds can be positioned accordingly. The 
peel strength of (a) is 15 lbs. and (b) is 
60lbs. 

The time needed to add additional 
weld spots is very short; sufficient tab 
strength can be achieved with very little 
impact on cycle time.

Although peel strength remains an 
important weld test, vibration is also 
important. As vibration strength plac-
es an emphasis on having good weld 
strength in any direction, the circle of 
weld spots shown in (c) provides the 
solution.

Battery pack manufacturing systems
The two main production options avail-

able are continuous flow in-line or offline 
systems. It should be noted that the 
manufacturing flow can have an impact 
on the welding technology selected and 
this should be factored in at the technol-
ogy selection stage. A consideration of 
materials, joint geometry, weld access, 
cycle time and budget will normally point 
in the direction of the required joining 
technology.

Production volume driven by 
consumer demand

The production volume of batteries 
continues to be driven by the demands 
of consumer electronics and electric vehi-
cles. Likewise, the manufacturing and 
joining needs of these batteries are also 
pushed by capacity, size, materials and 
usage. Resistance, microTIG and laser 
technologies each have specific features 
that align well to these joining needs. 
A clear understanding of the technolo-

gies and application is needed to imple-
ment an efficient and reliable production 
welding system. The tables below offer 
some guidelines on 
the available methods 
and a few parameters 
including suitability 
for a variety of appli-
cations.

For more information on selecting and 
using laser, micro-tIG and resistance 
technologies from Miyachi America Corp., 
go to http://ept.hotims.com/51129-87

FIG. 5: Examples of flexible weld placement for tailoring weld strength and weld

High power diodes 
lower clamping voltage 
under surge
Models PTVS3-058C-SH and PTVS3-
076C-SH high Power TVS diodes provide 
enhanced protection in surface mount 
SMD packaging. Designed for dc clamping 
in exposed ac-dc power supply appli-
cations, devices provide bidirectional 
port protection meeting IEC 61000-4-5 
8/20 current surge requirements. Devices 
improve surge response versus tempera-
ture, where the typical maximum surge 
current at 150C exceeds 70 % of their 
rated value at 25C. Devices provide stand-
off voltage of 58V and 76V with a peak 
pulse current rating of 3 kA.
BOURNS

http://ept.hotims.com/51129-88

http://ept.hotims.com/51129-17 http://ept.hotims.com/51129-18



Experience a new way to search at alliedelec.com/pcb

Searching Made Simple

See It. Click It. Get It.
Find essential board-level components with the Allied PCB Visual Product Finder.  

Fast, easy, and efficient, 68,000 products in more than 60 categories 
means your total board solution is at your fingertips.

  © Allied Electronics, Inc 2014.  ‘Allied Electronics’ and the Allied Electronics logo are trademarks of Allied Electronics, Inc. An Electrocomponents Company. 

1.800.433.5700

NOV14-NC-PCB Ad (EP&T) CANADIAN_EP&T  10/23/14  4:51 PM  Page 1

http://ept.hotims.com/51129-19



00

  © Allied Electronics, Inc 2014.  ‘Allied Electronics’ and the Allied Electronics logo are trademarks of Allied Electronics, Inc. An Electrocomponents Company. 

1.800.433.5700

The Possibilities Are Endless

Over 120,000 products   | Over 8,000 new products   | Over 300 world-class suppliers

Including seven new suppliers   | Order your catalog at alliedelec.com/2015Catalog

2015 Catalog

NOV14-Catalog Ad (EP&T) CANADIAN_EP&T  10/9/14  2:01 PM  Page 1

http://ept.hotims.com/51129-20



CABLE ASSEMBLY
SOLUTIONS

MEDICAL

INDUSTRIAL TEST & 
MEASUREMENT

MILITARY

A PERFECT ALLIANCE.

ODU-USA

ODU-USA provides turn-key solutions that match very specific cable assembly requirements. ODU’s exceptional engineering standards ensure the 
highest level of cable design and performance. Our manufacturing strategy and capabilities leverage the vertical integration of precision connectors, 
component parts and engineered cable assemblies to offer high quality customer integrated solutions.

•  Rapid Prototyping and Product Development
•  Thermoplastic injection molding design and fabrication
•  ITAR Regulated facility
•  Industry focused in the Military, Medical, Test and Measurement and Industrial Sectors

ODU-USA Inc.
4010 Adolfo Road,

Camarillo, CA 93012, USA
Phone: +1.805.484.0540

Fax: +1.805.484.7458
sales@odu-usa.com

www.odu-usa.com

Come and see us at 
Hall B3 Booth 143

http://ept.hotims.com/51129-21



MEDICAL MODULAR AUTOMATION INDUSTRIAL

ODU CONNECTOR
SOLUTIONS

A PERFECT ALLIANCE.

CONNECTOR OPTIONS FOR OVER 70 YEARS
Over 70 years ago, the founder of ODU, Otto Dunkel developed the SpringTac™ connector system.  A pioneer of his time, Mr. Dunkel’s new connector system 

revolutionized the connector industry by allowing over 100,000 connection cycles over the lifetime of the connector.  

For over 70 years ODU has provided connector solutions for a wide range of applications ranging from medical to military to industrial automation.

PUSH-PULL CONNECTORS FOR MEDICAL DEVICES
Circular connectors such as the ODU MEDI-SNAP and ODU MINI-SNAP have quickly become the standard for medical device connections.  The rugged metallic 

housing of the ODU MINI-SNAP push-pull connector allows for secure connections in harsh environments where damage to the connector is likely to occur. 

When a compact, lightweight connector is needed, engineers rely on the plastic ODU MEDI-SNAP connector system.  Available in disposable and reusable 

models, the ODU MEDI-SNAP connector system delivers a reliable connection time and time again.

ODU-USA Inc.
4010 Adolfo Road, Camarillo, CA 93012, USA
Phone: +1.805.484.0540
Fax: +1.805.484.7458
sales@odu-usa.com

www.odu-usa.com

CONNECTORS FOR:
• MEDICAL DEVICES
• INDUSTRIAL AUTOMATION
• HIGH CURRENT APPLICATIONS

http://ept.hotims.com/51129-22



Understanding Polymer Capacitor Varieties

Capacitors may seem simple enough, but specifying them has 

actually grown more complex in recent years. The reason why 

comes down to freedom of choice. The universe of capacitors 

has expanded greatly over the past few years, in large part 

because of capacitor designs that take advantage of advances 

in conductive polymers.

These advanced capacitors sometimes use conductive polymers 

to form the entire electrolyte. Or the conductive polymers can be 

used in conjunction with a liquid electrolyte in a design known as 

a hybrid capacitor. Either way, these polymer-based capacitors 

offer a performance edge over conventional electrolytic and 

ceramic capacitors when it comes to:  

•  Electrical characteristics.

•  Stability.

•  Longevity.

•  Reliability.

•  Safety.

•  Life cycle cost.

The various polymer and hybrid capacitors have distinct sweet 

spots in terms of their ideal voltages, frequency characteristics, 

environmental conditions and other application requirements.  

In this paper, we’ll show you how to identify the best uses for 

each type of advanced capacitor. We’ll also highlight specific 

applications in which a polymer or hybrid capacitor will 

outperform traditional electrolytic or even ceramic capacitors.

 

POLYMER CAPACITOR VARIETIES

Polymer capacitors come in four main varieties, including 

the hybrid. Each type has different electrolytic and electrode 

materials, packaging and application targets: 

•   Layered polymer aluminum capacitors use conductive 

polymer as the electrolyte and have an aluminum cathode 

(see Figure 1). Depending on the specific model, these 

capacitors cover a voltage range from 2-35V and offer 

capacitances between 2.2-560µF. The distinguishing 

electrical characteristic of these polymer capacitors is 

their extremely low equivalent series resistance (ESR). For 

example, some of our SP-Cap™ polymer capacitors have 

ESR values as low as 3mΩ, which is among the lowest in 
the industry. Packaged in a molded resin as compact surface 

mount devices, these layered polymer capacitors have a low 

profile. As a result of the electrical and form factor characteristics, 

they have applications in a variety of handheld electronic devices 

or other applications that require a low-profile capacitor that will 

not interfere with a nearby heat sink. 

•    are also based on Wound polymer aluminum capacitors

conductive polymers and aluminum, but they have a wound 

foil structure. The wound polymer capacitors cover a wider
range of voltages and capacitance values than other types

of polymer capacitors. Voltages extend from 2.5 to 100V, 

while capacitances run from 3.3 to 2700µF. Like the layered

polymer capacitors, the wound style has extremely low ESR

values. Some of our OS-CON™ capacitors, for instance, have

ESR values below 5mΩ. The wound style can also be   

 be surface mounted, though they are not quite as compact  

as the layered capacitors. 

 
•   Polymer tantalum capacitors employ a conductive 

polymer as the electrolyte and have a tantalum cathode 

(see Figure 2). They span voltages from 2 to 35V and 

capacitances from 3.9 to 1500µF. They, too, have low 

ESR values. They, too, have low ESR, with some of our 

POSCAP™ capacitors exhibiting ESR values as low as 

5mΩ. Packaged in a molded resin case, the tantalum 
polymer capacitors are among the most compact on 

the market. Our POSCAP M size, for example,

 

 

 

measures just 2.0 by 1.25 mm. Though compact, a wide 

 

range of sizes is available for this capcitor type.

 

 

•    Polymer hybrid aluminum capacitors.  As their name 
suggests, these capacitors use a combination of a liquid and 
conductive polymer to serve as the electrolyte and aluminum
as the cathode. Think of this technical approach as the best
of both worlds: The polymer offers high conductivity— and 
a correspondingly low ESR. The liquid portion of the
electrolyte, meanwhile, can withstand high voltages and 
provide higher capacitance ratings due to its large effective
surface area. The hybrid capacitors offer a voltage range 
from 25 to 80V and capacitances between 10 and 330µF.
At 20 to 120mΩ, ESR values for hybrids are higher than 
other types of polymer capacitors, but still very low
considering the higher power applications they address. 
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Learn More about Panasonic Polymer Capacitors by visiting 
our website and downloading our full white paper entitled, 
“Understanding Polymer and Hybrid Capacitors”:

na.industrial.panasonic.com/products/capacitors

Heat is a killer for electronic systems. As applications get thinner 
and lighter, this statement has never been more true, yet space and 
weight restrictions – especially in portable mobile devices – mean 
that conventional solutions may not be feasible.  But it’s not just 
consumer products such as smartphones, tablets and cameras 
that are at risk. Communications infrastructure equipment cram 
more and more complex electronics systems into a small space; 
electric (Eco) and hybrid cars require long-lasting, lightweight 
batteries; the advent of the smart factory (Industry 4.0) calls for 
greater levels of monitoring and control; solar panels (ironically) 
need to be able to cope with constant exposure to the sun; modern 
medical devices must be able to be worn comfortably.

All these examples require heat to be transferred or dispersed 
effectively, using a minimum amount of space. Pyrolytic Graphite 
Sheet (PGS) is a new, ultra-light graphite interface film material, 
developed by Panasonic, which has a thermal conductivity up to 
five times greater than copper. It is pliable enough to be cut and 
folded into complex three dimensional shapes then simply stuck 
onto the heat source to diffuse the heat or provide a path for heat 
to flow to a cold wall.

WHAT IS PGS? 

Pyrolytic Highly Oriented Graphite Sheet is made of graphite with a 
structure that is close to a single crystal. It is produced from 
polymeric film using a heat de-composition process. The hexagonal 
crystal structure of graphite is arranged uniformly in a horizontal 2D 
structure.

Solving Thermal Management Challenges in a Minimum Space

FEATURES 

PGS has a number of features which make it highly suitable as an 
easy-to-use, space-saving, thermal management solution:

•      Super Thin – PGS is available in a range of thicknesses from 
        100µm down to  10µm – and has excellent thermal conductivi- 
        ty from 700 to 1950W/m.K which is two to five times higher    
        than copper and up to seven times better than aluminium;    
 
•      Flexible and Pliable – PGS can be easily cut and folded into 
        a complex shape. With a bend radius or 2mm, sheets can be  
        bent through 180 degrees more than 3000 times, and its 
        thermal conductivity is unaffected if sharp folds are avoided;

•      High Stability  –  The material is very stable so it is resistant to 
        environmental effects and shows no deterioration with age;
 
•      EMI Shielding  –  PGS can provide some shielding to electromag-
       netic noise, providing a simultaneous EMI and thermal solution.

PGS film is used to transfer heat away from a heat source, or to diffuse 
or spread heat away from a hot spot –  even around corners (See Figure 
1).  It can also be used as a highly-efficient thermal interface material 
(See Figure 2).

PGS is available as sheet only, or in combination with a number of 
standard and high heat resistance adhesive options. Additionally, for 
higher isolation requirements PET tape is available. 

ALTERNATIVE SOLUTIONS

PGS has a lower thermal resistance than silicon sheet material and 
graphite products from other manufacturers. Silicone grease has a lower 
thermal resistance, but it has the disadvantage of drying up over time 
and losing effectiveness. Also it is less easy to apply uniformly so results 
can be variable. 
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Heat Sink
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Surface Temperature

na.industrial.panasonic.com/products/circuit-thermal-protection

Want to see PGS in action?  
Visit our Circuit and Thermal 
Protection webpage to 
request a demonstration tool 
and try it our for yourself!  
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Relays & Connectors • Capacitors
Circuit Protection • Electromechanical

Industrial Automation • Resistors & Inductors
Semiconductors • Sensors • Wireless Connectivity

na.industrial.panasonic.com 1-800-344-2112
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Sager Electronics is a wholly-owned subsidiary of 
TTI Inc., a Berkshire Hathaway Inc. company.

© 2014 Sager Electronics 
19 Leona Drive, Middleborough, MA 02346-1404

You’re 
working 
on the 
next big…
You need application knowledge, 
design support and product 
information.

At Sager Electronics, our field application 
engineers have the technical expertise to
guide you from the front end of design
through production. And with solutions
from leading manufacturers like Artesyn 
Embedded Technologies, GE Critical Power, 
Mean Well, Murata Power Solutions,
Phoenix Contact, and SL Power, we are
positioned to power your growth.  

we can help.
Contact your local Sager sales representative
or service center at 1.800.724.3780 or visit us
at www.sager.com.

Sager Single Tab Engineering_Layout 1  10/22/14  11:39 AM  Page 1

http://ept.hotims.com/51129-25



Sager Electronics is a wholly-owned subsidiary of 
TTI Inc., a Berkshire Hathaway Inc. company.

© 2014 Sager Electronics 
19 Leona Drive, Middleborough, MA 02346-1404

You’re 
working 
on the 
next big…
You need service - information, 
speed of response and reliability.

At Sager Electronics, our sales representatives
have a wealth of services suited to meet your
supply chain demands. And with solutions
from leading manufacturers like Artesyn 
Embedded Technologies, ebmpapst, Honeywell
Sensing and Control, Mean Well, Phoenix 
Contact, and TE Connectivity,  we can 
ensure you get the  product you need 
when you need it. 

we can help.
Contact your local Sager sales representative
or service center at 1.800.724.3780 or visit us
at www.sager.com.

Sager Single Tab Purchasing_Layout 1  10/22/14  11:39 AM  Page 1
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More Performance. Simplified. 
u-remote.
Weidmuller’s new distributed I/O system is small in size, yet packed with benefits.

• u-remote offers a simple, reliable plug and go set up.

• All connections are pluggable and allow for wire harnesses.

•  Individual LEDs for each I/O point.

• Its incredibly fast station bus delivers high performance and real-time process mapping.

• The integrated web server offers remote testing and diagnosis.

• Hot-swappable modules

Let’s connect.
www.weidmuller.com/u-remote

See u-remote in Action

http://ept.hotims.com/51129-27



Weidmuller— Let’s connect.
At Weidmuller, we support customers and partners around the world with products, solutions and services in 
the industrial environment of power, signal and data. We develop innovative, sustainable and useful solutions 
that set standards in Industrial Connectivity today and continually work toward providing solutions for the  
technology challenges of tomorrow.
Our on-site services include engineering, 
custom rail assembly, electronic develop-
ment and interface board design. 

Weidmuller is a leader in DIN-rail mounted 
terminal blocks. Our selection of screw type 
SAK and W-Series terminal blocks is the 
industry’s most comprehensive line-up.

The new 6mm wide ACT20M isolator 
series, along with our industry leading 
WaveAnalog family, are now cULus listed 
for use in Hazardous locations. Our  
WaveAnalog signal conditioners feature 
current loop isolation, as well as a HART 
protocol version.

At Weidmuller, our goal is to offer solutions that can help you save  
cabinet space, lower installation times, provide touch safe connections  
and eliminate down time.

PrintJet ADVANCED features an integrated 
computer with USB connection, intuitive 
touch display, full color, metal marker  
printing capability, prints 6,000 markers  
in 45 minutes, 25 languages and many 
other innovative offerings.

Weidmuller offers a simple 
solution to marshall your 
control system

The RockStar Series heavy duty connec-
tors provide IP65/66 rated field wiring for 
a range of applications. New RockStar HDC 
kits with metric cable entries complement 
the existing PG types. Each kit contains a 
complete connector assembly, with a single 
part number. With IP68 rated products  
you receive increased corrosion and 
impact protection.

The PROeco line of power supplies is  
our most efficient and smallest. Designed  
specifically for machine builders, 
these industry-leading units offer peak 
performance and, when combined  
with Weidmuller’s UPS systems, result  
in the greatest levels of machine and 
factory uptime. And the entire solution, 
including batteries, is cULus!

For more information on any Weidmuller products 
or application assistance, email us at: 
support@weidmuller.ca  
or visit our web site at: 
www.weidmuller.ca.

CONNECTION
TECHNOLOGY
We continue to innovate with Push-In 
technology. Our P-Series terminals can 
help reduce installation time by as much 
as 50% when compared with traditional 
screw terminals.

http://ept.hotims.com/51129-28
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• Toughened system
• Electrically isolating 
• Thermally conductive

Tel: +1.201.343.8983              www.masterbond.com

• Thermally conductive

Tel: +1.201.343.8983              www.masterbond.com

Room Temperature Curing
TWO COMPONENT EPOXY

Supreme 11AOHT
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products on review

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

Branches: Regina: 800.667.3528  •  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

Touch-safe fuse cover serves as inserter, extractor
ESO 10.3x38 fuse inserter, extractor and cover in one is a multi-functional fuse cover for use on 
printed circuit boards. Product can be used simultaneously as an inserter, extractor and cover for 
fuses. Designed for use with firm’s CSO fuse clips and the ASO 10.3x38 fuse, the combination pro-
vides touch-safe circuit protection up to 1500Vdc. Upon inserting the product with captive fuse 
into the fuse clips, the installation provides a touch-safe cover according to IP20 specifications. If the fuse is triggered, 
then the device can also be used as a fuse removal aid. Additional tools are not required. 
SCHURTER

http://ept .hotims .com/51129-89

Bus System connection unites 
electronic appliances
ItalTronic Bus System connects several electronic appli-
ances by means of a bus with a limited number of 
wires. Product is 
widely used in all 
industrial sectors. 
Firm has devel-
oped and renewed 
its solution for the 
Railbox line and 
will also extend 
this solution to 
the Modulbox line. Firm will eliminate the Jump-bus con-
nection it previously proposed, along with its respective 
accessories: terminal covers for Jump-bus.
CONNECTOR SOLUTIONS

http://ept .hotims .com/51129-90

Smart card socket permits  
two-sided card insertion
Model 116F-DBC0 smart card socket two-sided card prod-
uct withstands 10,000 mechanical cycles and is rated to 
1.0A. Product simplifies use, as smart card can be inserted 
without remembering which side should go in first, as 
each side is the correct side. Device 
provides a recommended IR reflow 
temperature of 260C for soldering, 
operating range of -40C to 85C and 
dielectric withstanding voltage of 
500Vac. Product’s voltage rating is 100Vac-dc, contact 
resistance is 50MΩ and insulation resistance is 1000MΩ.
DB LECTRO

http://ept .hotims .com/51129-91

New 2638A Hydra Series III Data Acquisition 
System/Digital Multimeter
Price-performance breakthrough 
in a stand-alone data acquisition 
system.
DC measurement accuracy of 
0.0024%, basic 0.5°C thermocouple 
accuracy, full-color display, easy-

to-use menu system and industrial safety ratings put it in a 
category of its own as a precision data acquisition system, 
plus it has a dedicated 6.5 digit digital multimeter (DMM) 
mode for added utility and value.

fLukE CALiBRAtion
www.flukecal.com
Toll Free: 800-363-5853

Efficient Thermoelectric Cooling  
for Enclosures
TECA's thermoelectric air  
conditioners have the highest  
power efficiency ratings in the  
industry. With performance ratings  
from 100 to 5,600 BTU/hr, TECA  
offers the industry’s largest collection  
of solid-state cooling products for all  
environments. Reliable and versatile, TECA air  
conditioners excel in high ambient temperatures.  
Explore your options and contact TECA today!

thERmoELECtRiC CooLing AmERiCA
http://www.thermoelectric.com/
sales@thermoelectric.com

Redefining the Benchmark 
for Automatic Crimping

Schleuniger is taking 
productivity to new levels with 

the CrimpCenter 36 S, offering the 
most intuitive touchscreen interface on 

the market, yielding the fastest return on investment. 
It provides maximum precision and flexibility with up to 6 
processing stations to run a wide range of wire and cable 
types and sizes.

SCHLEUNIGER
www.schleuniger-na.com
905.827.1166 | sales@schleuniger.com

High Current Reactor for  
Inverter Systems
MPS Industries’ PX1391 Series offers 
high current, high power reactors that 
are ideal for AC filtering in inverter 
systems, such as grid tied solar and 
HVAC inverters.  The innovative design 
offers high energy storage capability in 
a compact size.  It also eliminates the 
acoustic noise issues commonly found 
with traditional lamination core designs. 
 

mPS induStRiES
http://www.mpsind.com
Contact email: sales@mpsind.com

RF Lightning Protection Tester 
From Times Microwave, the 
innovative LP-SPT™ RF 
surge protection tester can 
test any lightning protection 
device or component to  
ensure its proper functioning 
and capability to protect critical 
and expensive RF equipment. 
The rugged sized hand-held unit is completely portable 
making it ideal for field use. 

gAP WiRELESS
www.gapwireless.com
Tel: 855.826.3781 • info@gapwireless.com

fABCRESt mEtAL PRoduCtS inC.
www.fabcrestmetal.com
Tel: 905.660.3461

Custom Enclosures, Components  
and Metal Products  
Fabcrest can manufacture your  
metal product requirements  
guaranteeing part quality,  
quick turn-around and on-time  
delivery. From design to  
finished product, Fabcrest  
is a single, reliable Canadian  
source. Our fully automated  
“lights out” punching and laser centres will lower your  
per part costing on medium to high volume runs.  
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34970A and 34972A Data Acquisition Switch Units

61/2 digit (22-bit) with ultra-low reading noise (140 dB CMRR)

Measure up to 60 differential channels and 300 volts

Built-in signal conditioning measures 11 functions

Up to 32 MB readings of non-volatile USB memory

Versatility
comes standard.

A MARKET LEADER IN DATA ACQUISITION SWITCH UNITS (DAQs)
Keysight’s 34970A/72A DAQs empower you to gather a wider range
of measurements with greater ef ciency and precision. Built-in signal 
conditioning provides more measurement capabilities while noise
reduction offers even greater signal  delity. And BenchLink Data Logger 
software allows you to scan, monitor, control and analyze your data so
you can quickly act on it. With these features, it’s no surprise that these 
DAQs continue to be the number one choice of engineers everywhere.

Access your 34972A DAQ remotely 
with FREE wireless nano router*
www.microlease.com/keysight/daq
Buy from an Authorized Distributor  866 436 0887

© Keysight Technologies, Inc. 2014. *Limited-time offer and other restrictions apply.
http://ept.hotims.com/51129-44
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