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With recent technology news dominated 
by ‘mobile’ it’s easy for products like smart 
phones and wearables to trick us into 
thinking that all electronic products are 
now standalone. Nothing could be further 
from the truth.

Yes, printed circuit assemblies play 
an important role in most people’s lives. 
However, rather than standing alone, the 
likelihood is that they will be one element 
of a bigger system comprising a mix of 
electronic, electrical and mechanical 
components.

More than ever, this is being reflected 
in the supply and purchasing sectors 
with electronics distributors opening 
new departments designed to cater for 
off board components characterised by 
applications such as IoT and automation.

To keep pace with this change, 
Electronics Sourcing has launched a new 
title called Offboard, the first issue of 
which you are reading now. Two issues 
will be published in 2017, with more to 
follow in 2018 and beyond.

The focus is on the products and 
services beyond the PCBA itself including 
box build, power, enclosures, interconnect, 
lighting, switches and more.

In many respects, editing Offboard is 
a home-from-home given my first foray 
into engineering was for an automation 
company. There we merged electronic 
control, electrical power and mechanical 
superstructures to build machines that, in 
turn, helped people make other things. 

I hope you enjoy this issue and those 
that follow.
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1
The right 
enclosure 
is tough 
and smart

M other Nature is brutal and unforgiving. 
Electronics designers are under no 
illusions about this so they specify the 
toughest enclosures they can find. IP or 

NEMA ratings are an obvious starting point, but ingress 
protection is merely one aspect of the challenge; it’s 
not a panacea. Smart design is also vital.

For instance, there is no point in specifying a 
waterproof seal if an engineer trying to install the 

enclosure during bad weather must remove the lid 
to screw the box in place. ‘Lid closed’ installation 
is therefore a key feature for many heavy-duty 
enclosures manufactured by Rolec, including the 
‘go anywhere’ aluCASE with IP 66/67/69k rating. 
This product represented a new concept in diecast 
aluminum enclosures when it was launched, but its 
enduring popularity is confirmed by the fact it’s now 
available in 29 sizes.

1
A variety of 
industrial 
electronic 
enclosures 
are available, 
including the 
round aluDISC

Most designers specifying 
industrial electronic 
enclosures look for a 
product that’s tough, but is 
it the right kind of tough? 
Enclosure specialist, Rolec, 
advises buyers to look for 
smart design
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Smart design
Over the years, Rolec has introduced various features 
that provided a breath of fresh air: recessed lids for 
keypads or labels; fixing screws hidden under clip-on 
trims; lid retaining straps; integrated hinges; optional 
key lock; and modern aesthetics.

No surprise then, that designers wanted the 
benefits of aluCASE in traditional industry-standard 
sizes. Rolec obliged with the aluPLUS IP 66/67 and 
suddenly industrial electronic enclosures no longer 
had to look prosaic. They could be both tough and 
aesthetically pleasing, but until recently, there was 
one thing they were not — round.

Standard aluminum enclosures were always 
rectangular, not least because of the difficulties 
in fitting cable glands to a curved wall. Rolec’s 
solution was the aluDISC IP 66/67/69k, which draws 
its inspiration from the shape of a wristwatch. Cable 
glands and controls can be fitted to the two flat sides, 
but the round aesthetics make aluDISC suitable for 
applications where curves matter, such as pipework.

Tough materials
Aluminum is the common factor in all these 
enclosures. It is often the first choice when it comes 
to enclosure materials, but it is not the only one. 
Stainless steel, A2 or A4, offers significant impact 
protection, while its resistance to corrosion can be 
further enhanced by electropolishing. 

Where corrosion is a serious issue, polycarbonate 
provides an alternative, since it too boasts major 
toughness. Enclosures at risk from chemical attack 
are best molded from polyester, while Luran offers 
great UV stability for enclosures destined for use 
outdoors.

One such enclosure is Rolec’s new IP 66/67 rated 
technoPLUS range, an advanced housing purpose-
built for pole-mounted electronics. Mast attachments 
enable rapid installation at height with plastic or 
metal straps and the enclosure can be mounted 
either vertically or horizontally. Because technoPLUS 
is designed to be installed at height, installation is 
‘lid closed,’ but if it must be opened, retaining straps 
and captive lid fixing screws prevent them from being 
dropped and lost.

Ergonomics is another key factor that can be 
under-prioritized by designers specifying heavy duty 
enclosures. In the past, metal enclosures tended 
to be overlooked simply because so many were 
bolted in place, rather than being handheld like their 
plastic counterparts, but that should not preclude 
ergonomics from their design.

Nor should it be forgotten that handheld 
enclosures made from diecast or extruded metal 
should be as comfortable to grip as plastic cases, if 
not more so, because they will weigh more.

Easy handling
For really easy maneuvering, industrial enclosures 
can be mounted on a suspension arm. Rolec’s 
multiPANEL range features an ergonomic grab handle 
to make moving the screen simple. Enclosures 
are manufactured from extruded aluminum with 
silver anodized front plates, manufactured in three 
depths and designed to fit Rolec’s profiPLUS modular 
suspension arm system.

Multiple cables, such as HDMI, DVI and network 
cables, can be routed inside the arms, with cable 
protectors integrated into all rotating system 
elements. 

As these designs illustrate, smart design is the key 
to installing enclosures in harsh environments where 
tough specifications are not always enough.
www.rolec-usa.com
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For easy 
maneuvering, 
industrial 
enclosures can 
be mounted on a 
suspension arm

3
Clip-on trims hide 
lid fixings and 
mounting screws

4
Pole mount 
enclosures 
simplify 
installation at 
height
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1

In search 
of stability

M otion control and industrial automation systems 
present numerous challenges. Factory settings often 
produce excessive dirt and dust, while conveyors and 
pick-and-place systems may exhibit high vibration or 

spikes in shock force that threaten sensor stability. Any magnetic 
sensing system must therefore provide exceptional durability to 
ensure long-term accuracy and reliability. 

To achieve this, the design engineer should conduct a thorough 
review during project planning of the application’s environmental, 
mechanical, electrical and magnetic parameters. This should analyze 
the application’s full magnetic circuit, including the sensor and 
magnetic actuator. With these factors in mind, the engineer may 
recommend a robust custom sensor to meet the system’s unique 
requirements.

Stable rotary measurements
Analog sensors provide instantaneous feedback on a magnet’s 
position in an industrial automation system. In the past, analog 
Hall effect sensors measured the flux density of magnets and were 
greatly influenced by temperature. Recent advances, however, allow 
the Hall effect chip to measure the angle of the flux field instead 
of the traditional amplitude, making it much less sensitive to 
temperature changes. 

With no moving parts, this semiconductor-based sensor provides 
an analog output signal that corresponds to changes in the rotating 
magnetic field. Two output options are available: analog or pulse-
width modulation. The device is programmable and engineers can 
associate a specific output voltage or PWM to a precise degree of 
rotation. 

Designed to offer a high-accuracy, high-resolution solution, the 
rotary hall effect sensor replaces resistive film and potentiometer 
mechanical devices that often experience wear and oxidation issues. 
It can be used in motion control applications, such as measuring 
the angle of a flapper valve in a fluid flow system, or detecting dial 
position in control circuits. 

Linear precision
Linear Hall effect sensors measure the linear movement of a 
magnetic field rather than the rotation. Sensors are programmable 
for a set output voltage that is ratiometric for a given travel 
distance. With a single Hall effect chip, the sensor can measure 
the linear movement and relative flux angle of a magnetic actuator 
travelling up to 30mm distance. This results in a ratiometric output 
signal relative to the precise movement of the sensor.

Applications for linear Hall effect sensors include level sensors 
in fluid level monitoring or precise position tolerance for automatic 
pick and place equipment.

High-reliability digital sensing
Reed and Hall effect sensors deliver high-reliability digital sensing 
and there are two main options available. The first of these is the 
reed switch featuring hermetically sealed contacts made of precious 
metal. It boasts immunity to moisture and other environmental 
hazards enabling reliable operation for millions of cycles. It does 
not require any power to operate and is ideal for digital on/off 
applications such as door closure or position detection in the 
industrial/motion control systems.

Digital Hall effect sensors offer a second alternative. They combine 
a Hall effect sensing element with circuitry to provide a digital on/
off output signal that corresponds to a change in the magnetic field 
without using any moving parts. They draw a small amount of 
current at all times but offer high reliability and can be programmed 
to activate at a given magnetic field tolerance for precise sensing 
requirements. This technology is popular for high-speed sensing 
applications, such as rotary speed sensing on conveyors, but is also 
limited to applications with low DC voltage and current values.

Whatever the application, environmental hazards abound 
in industrial automation and motion control environments so 
designing a magnetic circuit that incorporates a robust magnetic 
sensor is the key to delivering a precise, reliable solution. 
www.littelfuse.com

1   Reed sensors used in an elevator door

2   Diagram of a reed switch

3   Diagram of a digital hall effect speed sensor

Long-term stability and 
precision are key to the 
reliable implementation 

of industrial 
automation 
sensors, 
explains 
Gwenn 
Gmeinder  

of Littelfuse
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1Keep a cool 
head when 
sourcing 
fans

F an technologies enable electronics to perform 
at peak specifications. Unfortunately, thermal 
management is often a design afterthought, 
which can create problems when sourcing, 

selecting and implementing an effective cooling 
solution. 

To extend the operating life of vital electronics, a 
fan should provide appropriate thermal management. 
Purchasers may need to consider application 
demands, from reduced size and energy consumption 
to increased CFM and harsh environmental ratings, 
but in addition to performance considerations, 
they should also be aware of any end-of-life or 
obsolescence issues. Product availability is a 
primary consideration, not only for the duration of 
the manufacturing cycle, but also for any long term 
maintenance obligations.

Assess lifecycles
End-of-life is a critical event that can affect many 
things including: continuity of manufacturing, 
quality, cost management, in-field maintenance and 
customer support. Although every product has a 
lifecycle, today’s components and devices often have 
shorter life cycles to make way for next-generation 
parts. OEMs therefore need to plan strategically for 
EOL, in order to keep their manufacturing lines up 
and running. Many OEMs are making it a priority to 
engage with original component manufacturers that 
have a no obsolescence policy that guarentees long-
term availability of the device.

When you do engage with a company that 
discontinues parts, check the product lifecycle status. 
If the part is going to reach its end-of-life before the 
end of your manufacturing cycle, consider looking for 
an alternative part.

Control inventory
Minimum order quantities can help protect OCMs, but 
are often a deterrent for buyers. Standard fans are 
usually available in any quantity from an authorized 
distributor, but non-stock items may carry MOQs, 

which can impact inventory costs as buyers are forced 
to purchase a higher quantity than immediately 
needed. Finding a fan supplier that offers lower 
minimum order quantities helps keep inventory levels 
under control.

Check environmental restrictions
Any fan selection process should take environmental 
considerations into account. Harsh environment AC 
and DC fans and accessories are designed and tested 
to perform in tough conditions and protect against 
dust, moisture, salt fog, salt spray, temperature 
changes and humidity. Cooling fans exposed to 
excessive amounts of heat and dirt fail at a greater 
rate than those operating in normal conditions 
because dirty air filters  damage the fan motor by 
blocking airflow, causing internal motor temperature 
to rise. Buyers should look for kits that include 
replacement filters, media and guards to minimize the 
number of inventoried part numbers. 

Specify operating life
Finally, it is important to know how long a product 
will be expected to operate in the field in order to 
select a fan with an equivalent or longer operating 
life. Cooling fans are more susceptible to failure 
than any other component because the motors are 
under stress due to constant operation. Fan motors 
containing ball bearings are often more efficient and 
last longer than ordinary sleeve bearings, which can 
suffer loss of lubrication. Generally, larger, slower 
turning fans last longer than smaller, high-speed 
types, but usually fan failure is a gradual process, 
not an abrupt one, with reduced airflow increasing 
the chance of sensitive and costly components 
overheating.

As these issues reveal, cooling solutions should be 
a tier-one consideration when designing equipment. 
Fans should be selected according to performance and 
environmental requirements, but also with availability 
in mind.
orionfans.com

IP55 and IP56-
rated all-metal AC 
fans meet rugged 
requirements in 
military, chemical, 
process control 
and industrial 
applications

1 
Orion Fans added 
56 new DC fan 
models in 2016 
to help customers 
facing EOL events

Thermal management is 
often an afterthought, but 
a proactive approach to 
sourcing cooling solutions 
can take the heat out of 
future flash points, explains 
Orion Fans’ vice president 
of marketing, David Luna
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Brilliant 
supply-chain 
ideas bring 
innovation 
within reach

T he conversion from traditional light sources 
to solid-state-light sources is unstoppable. 
Environmental, energy, and safety concerns, 
backed by government policy, will continue 

this rapid conversion. In an industry that has typically 
moved at an extremely slow pace, this has created 
significant challenges for purchasing and design 
communities alike.

In a competitive market, where product 
differentiation and time-to-market are key, how 
do industry players stay on top of trends and 
develop products in a low-risk environment? And 
how do purchasing professionals stay ahead of 
these challenges, ensuring continuity of supply, 
responsiveness to unplanned supply chain needs, in 
many cases working on one-off projects, mitigating 
risks and managing costs?

One way to tackle this problem is to look at the 
lighting eco-system, not in terms of the light source, 
driver, optics and controls, but as the process of 
product selection, design support and purchasing and 
supply chain management.

Navigating product choice
Virtually every day, component manufacturers launch 
new products in the solid-state-lighting space. Not 
only are LEDs changing and improving, but modules 
comprising LEDs on a PCB, drivers, optics, connectors, 
cables and casings are being introduced to take 
advantage of this rapidly growing market. Designing 

a new LED system is therefore a challenge of choices; 
working quickly through endless combinations to 
come to the ‘right’ recipe is an important enabler for 
on-time product launches. The competitive nature 
of the business requires fixture manufacturers to 
work with the latest technologies and ensure their 
products are future-proof.

Not only is system-level compatibility critical, 
but the ability to obtain and maintain product 
certification approvals such as UL, CE an ETL, is 
also crucial in the component decision process. Any 
mistakes could result in production delays and loss of 
revenue.

Future Lighting Solutions has developed a 
communication program to address this by launching 
a series of newsletters incorporating new product 
information from all its manufacturers. One supplier, 
for example, is set to introduce over 200 new products 
in 2017. This information will be distributed to over 
100,000 people in the buying and design communities. 

More launches are expected as the market 
develops a growing need for smart, connected 
lighting. To support this, Future Lighting Solutions is 
also introducing a mobile app, enabling buyers and 
designers to access the latest product information 
effectively.

Design support
To facilitate the design process, Future Lighting 
Solutions has developed a suite of over 25 design 

1
The lighting 
ecosystem is 
not just about 
components; it’s 
about navigating 
the plethora of 
choice, real-time 
purchasing, supply 
chain decisions 
and technical 
solutions

2
Future Lighting 
Solutions offers 
a portfolio of 
complete system 
solutions

Flexible supply-chain 
solutions help the lighting 
industry stay on top of 
trends and develop brilliant 
new products in a low-risk 
environment, says Future 
Lighting Solutions
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tools, all of which are available free of charge. These tools enable 
engineers to quickly conduct simulations that would otherwise 
take hours. They also assist in the component selection process 
and are always loaded with the latest product information received 
from manufacturers. Using these tools to design a streetlight or 
downlight, for example, ensures that engineers use simulations 
based on the most current products available. The tool is also set up 
to focus on products that are in stock for immediate delivery.

In addition to these tools, Future employs qualified optical, 
thermal and system-level engineers, many of whom are factory-level 
certified, to assist customers on-site.

Managing the supply chain
Various factors complicate supply-chain management in the lighting 
industry. Firstly, many lighting customers bid on projects which, once 
won, require rapid delivery of components for manufacturing. If, 
however, the customer does not win their project, their component 
needs are zero. Given manufacturer component lead-times, it can be 
difficult for a lighting customer to quote, confident that their supply 
chain will cope if they win.

Furthermore, lighting customers are very conscious about 
cash flow and inventory liability. With the current speed of LED 
innovation, products in stock can quickly become outdated in terms 
of both performance and price. Future has a number of supply-chain 
programs to address this.

The first tactic is to carry significant component inventory in every 
region of the world enabling customers to place orders with short 
times to secure components and manage their builds. This reduces 
their inventory risk and liability and helps improve cash flow.

Several key components are on a zero lead-time program whereby 
Future carries sufficient inventory to commit to virtually no lead-time 
on critical components. This is unusual because not many companies 
want to risk carrying a heavy stocking position. Carrying stock can be 
costly, particularly on expensive items like drivers, and this is further 
complicated by product changes and new introductions. 

Future tackles this through the Elite lighting program, which 
enables customers to manage their supply chain via a secure portal, 
giving complete visibility of bonded inventory, as well as available-
to-sell inventory from which they can draw. Customers can also 
benefit from extended payment terms and other customized, flexible 
payment programs.

Sensitive EOL solutions
In the semiconductor market, product obsolescence is 
straightforward; a supplier issues an end of life notification and last-
time buys are actioned. Unfortunately, things are not as simple in 
the lighting component world where rapid product introduction and 
the need to avoid fixture re-certification means buyers face complex 
challenges. Many LED and driver manufacturers also prefer to ‘phase-

in’ and ‘phase-out’ products, rather than following traditional EOL 
protocol.

Where an EOL notice is issued, Future communicates directly with 
customers. Usually, a replacement is proposed and in many cases, 
suppliers are sensitive to forward compatibility, trying not to impact 
end-product re-certification. Where appropriate, Future Lighting 
Solutions can assist in the redesign process, working to ensure re-
certification is avoided.

Due to the rapid pace of LED development, many products can be 
described as somewhat obsolete, even before they are designated as 
such. Future’s value-added technical and supply chain management 
programs address this challenge. 

Sales and engineering teams work with customers to phase-in or 
phase-out designs, both in terms of technology and supportability. 
Bonded inventory programs enable customers to change over in a 
time frame that meets their business needs. While some customers’ 
products focus on leading edge solutions, many need to run longer 
product life cycles to improve return on investment, so their phase-
out can be lengthy. Future adjusts to the customer, providing a 
buffer between the manufacturer, keen to push technology forward, 
and the end customer, concerned about compatibility, continuity of 
supply and profitability.

As you can see, the lighting ecosystem is not just about 
components; it’s about navigating a plethora of choice, real-time 
purchasing, supply chain decisions and technical solutions. As the 
industry grows, and more manufacturers see this opportunity, these 
challenges will continue to multiply. Future Lighting Solutions’ 
mission is to cut through this by making LED lighting solutions simple.
www.futurelightingsolutions.com
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1Sourcing 
the right 
supplier for 
off-board 
components

B uyers must consider a range of criteria when 
sourcing electronic components for today’s 
industrial equipment designs, not least 
performance, quality and cost. At the same 

time, buyers in both engineering and purchasing 
must consider their suppliers’ ability to provide 
knowledgeable solutions to design problems and 
flexible, customized supply programs. Communication 
is a crucial part of the mix and a strong buyer-supplier 
relationship can help avoid mistakes that lead to 
delays and costly downtime.  

There’s a lot to think about, but it’s easier if 
you find the right supply partner. Whether you are 
sourcing a sensor solution for use in harsh conditions 
or a cutting-edge wireless switch that can contribute 
to cost-reduction strategies, the right relationships 
can mean the difference between success and failure. 
Here are three areas every buyer should place at the 
top of their supplier checklist when sourcing off-board 
components for industrial designs. 

Specialization
Components that are designed in to a product require 
specialized expertise from the start. Thus, most 

purchases are driven by performance rather than 
price. Quality and reliability take precedence here, so 
one of the first questions a good supplier should ask 
is what the cost of failure means to you. If the answer 
is that downtime is too much of a risk, then you 
need a solutions-based specialist to find components 
that yield the highest quality and longest-lasting 
performance. 

Authorized distributors are the best route to this 
solution. Finding one that has contractual agreements 
and can trace components all the way back to the 
manufacturer in the event of a failure should be of 
paramount importance to buyers seeking to minimize 
downtime. Distributors that follow a design ‘from 
concept to production’ are most likely to resolve 
issues efficiently and effectively. They are also the 
most likely to find alternative solutions in the event 
of a supply problem or reengineering requirement. 
They will either look to their own line cards for 
alternatives or work with you to develop a custom 
solution. 

Indeed, one of the prime benefits of working with 
distributors is their ability to find multiple solutions 
and recommend one based on your ultimate goals, 
such as performance, cost or lead time. A distributor 
that is strong enough to do that while maintaining 
forecast, inventory and just-in-time shipments should 
be at the top of every buyer’s source list.

Specialty distributors are also valuable when price 
enters the equation, particularly in the form of low-
priced competition from Asia. Lower-priced options 
often look the same as higher quality components; it 
takes a specialist to see that they are not the same 
on the inside. Such parts may cost less up front, 
but they will end up costing considerably more in 
downtime when they fail in the field.

Customization
A good inventory position and a local support network 
are important, as is a supplier’s ability to tailor its 
services to specific needs. Once you have partnered 
with a source, it’s time to look beyond that initial 

1
Kilovac EV200 
series

2/3 
Finding a supplier 
that can trace 
components 
back to the 
manufacturer is 
of paramount 
importance to 
buyers seeking to 
keep downtime to 
a minimum

Specialization, 
customization and 
communication rank high 
when sourcing off-board 
components for critical 
industrial requirements, 
explains TTI
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need to other areas where the supplier could help 
reduce costs and improve efficiency. A good supplier 
will ask questions to understand not just your current 
project, but your company’s overall supply needs, so 
that it can deliver solutions that address broader cost 
concerns. 

It’s important not to pigeon-hole a company by 
asking them to quote only on what you already buy 
from them. This can become a cost-reduction strategy 
in the purchasing department, working toward 
generating fewer purchase orders and saving on 
shipping and receiving, among other areas. 

Having identified additional components or 
solutions a supplier can help with, look for value-
added supply chain services such as: acquisition 
cost analysis programs; inventory management; 
forecasting and lead-time support; customized 
electronic ordering; and logistics support programs.

Communication
Open communication lines are a vital part of any 
successful business relationship, but take on new 
importance when specifying critical components for 
industrial equipment. For example, engineering may 
need to approve a change in the bill of materials 
if purchasing replaces a component to get a better 
price, not realizing it is a critical part. This costs time 
in the form of reengineering and potential delays in 
getting new parts. Clearer communication between 
engineering and purchasing can help companies avoid 
thousands of dollars associated with reengineering 
and recertification. 

Enhancing communication up and down the 
supply chain is an increasingly important aspect of 
supply management in today’s fast-paced business 
landscape. Time-to-market demands are intense as 
companies of all shapes and sizes seek to develop 
smarter, more connected products, enabled by the 
latest internet of things technology. Improving 
communication while finding a supplier that brings 
customization and specialization to the table goes a 
long way toward meeting those objectives.
www.ttiinc.com
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Making 
the most 
of motors

A t its most basic, an electric motor is a device 
in which electricity is sent through a piece 
of wire, creating a temporary magnetic field 
all around it. If you place that wire near a 

permanent magnet, the two magnetic fields interact 
and generate movement that can rotate an axle.

Some motors operate on alternating current, which 
is the kind of electricity used to power homes and 
industry, while some operate on direct current, the 
kind of power more commonly found in batteries. 
Alternatively, many common electronic devices such 
as phone chargers, operate on DC that is converted 
from AC through an inverter.

AC induction motors
AC induction motors are the most prevalent, 
representing more than 80 per cent of all motors, and 
they can be brushless or brushed whereby wire or 
carbon conducts electric current between stationary 
wires and moving parts. Unlike DC motors, they can 
reliably operate heavy workloads over one horsepower 
and their benefits are listed as reliability, ruggedness, 
long life and low maintenance. Single-phase AC 
induction motors are used extensively for smaller 
loads, such as household appliances.

One advantage of AC induction motors is their 
simplicity. The rotor is the only moving part, which 
makes them relatively inexpensive. Unfortunately, 
AC induction motors can be heavy and the speed is 
constant. 

Brushless DC motors
A brushless DC electric motor features a rotor with 
permanent magnets and a stator containing copper 
wire windings. While BLDC motors can have higher 
upfront costs, they offer a long lifespan of over 10,000 
hours with little or no maintenance because there 
are no brushes to wear out through physical contact. 
They are also usually quieter and lighter than brushed 
motors while offering the same power output. These 
motors are found in various applications, from electric 
automobiles to DVD players.

Permanent magnet synchronous motors 
Permanent magnet synchronous motors are a 
hybrid of BLDC motors and AC induction motors, 
using permanent magnets rather than copper wire 
windings in the rotor. The motors are easy to control 
and maintain and boast high efficiency, a high power 
factor, a high torque-to-weight ratio, fast response 
times and rugged composition. Common applications 
include: air conditioner and refrigerator compressors, 
direct-drive washing machines, automotive electrical 
power steering, traction control and data storage.

Stepper motors
Stepper motors are reliable microcontroller-
controlled DC motors often used in robotics, medical 
applications and anywhere precision linear or rotating 
motion is required. These fairly rugged, low-power 
devices can run at high speeds with an inverse effect 
on their torque, requiring fewer moving parts than 
other types of motors.

Ideal for intricate movements such as moving robot 
arms, or for positioning, the speed of these motors 
is controlled by the frequency of electrical pulses 
received. Although providing a low cost solution 
with simple drive electronics, they are not very fluid 
because they start and stop each step with a sudden 
electric impulse.

Low-voltage DC motors
Low-voltage brushed DC motors offer easy-
to-control speed and generally provide better 
performance at low speeds than comparable AC 
motors. As the current varies, the motor’s speed 
changes proportionately. The torque of the motor 
is proportional to the amount of current applied 
to it, while rotational speed is proportional to the 
voltage. Typically, DC motors operate on as little as 
1.5V, though some use more than 100V. Applications 
for these motors include camera lenses or shutter 
controls, robotic actuators and pumps and low-noise 
test or instrumentation systems.
www.mouser.com

AC induction 
motors are widely 
used in industrial 
applications 
due to their 
ruggedness and 
reliability

Stepper  
motors are 
brushless DC 
motors capable of 
rotating in precise 
steps

1
Permanent 
magnet 
synchronous 
motors offer high 
efficiency with a 
high torque-to-
weight ratio

Understanding the basic 
principles of motor 
technology will help you 
specify the best match 
motor for your industrial 
application
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Solving 
the subsea 
connectivity 
challenge

D espite being a relatively routine activity in 
the oil and gas sector, subsea exploration is 
not cheap to perform, costing up to a million 
dollars a day for vessels, remotely operated 

vehicles and personnel. To avoid unplanned downtime, 
and the associated additional expenditure, it is 
essential that mission critical equipment is readily 
available and does not suffer connectivity issues. 

Remotely operated underwater vehicles are integral 
to the oil and gas industry’s subsea operations. In 
the region of 500 ROVs are in active field use at any 
one time, with a further 2,000 on standby globally. 
They perform a range of exploratory and maintenance 
activities on the seabed at depths well beyond the 
capabilities of manned submersibles. As the name 
suggests, ROVs are not autonomous, but are linked 
to the host ship via a neutrally-buoyant tether to 
allow direct operator input at depths of up to 7,000m. 
Downtime to resolve communication issues is a 
major problem for the industry, with ROV hire alone 
costing up to $100,000 a day, plus the significantly 
higher costs of chartering and crewing the host 
vessel. Robust connectivity solutions that maintain 
an effective link between the operator and ROV are 
essential, ensuring unplanned and unnecessary 
downtime is avoided. 

Connectivity challenges
ROVs are frequently required to operate in harsh 
conditions including rough seas, thick sediment 
and very deep water, and the design of connections 
between the ROV and its umbilical tether have 
traditionally depended on ‘heavy engineering’ to 
ensure reliability. This approach has a significant 
drawback, however, as connectors designed to 
continuously withstand extreme pressures and 
corrosive environments for many years are often very 
difficult to access or terminate and de-terminate. In 
fact, termination of ROV tethers for deployment can 
routinely take up to 24 hours. 

The inefficiency of this process, coupled with 
its potential for costly delays, led the industry to 
investigate alternative connectivity strategies. It 
turned to other automation markets for possible 
solutions that would enable ROV tethers to be 
terminated and de-terminated in an hour or less.

Withstanding extreme environments
The Bulgin name is synonymous with dust and 
waterproof connectivity solutions for an array 
of applications and the company has extensive 
experience in developing connectivity solutions across 
multiple engineering disciplines. Even for a company 

A remotely 
operated 
underwater 
vehicle in action

Connector specialist, Bulgin, 
created a bespoke solution 
for remotely operated 
underwater vehicles, 
eliminating expensive 
subsea connectivity issues. 
Sustaining engineering team 
leader, Christian Taylor, 
explains
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The Bulgin team 

developed the 
ROV Tether 

Connector to 
provide a quick 

yet secure mating 
solution

with such wide-ranging expertise, however, the 
high value/low volume subsea applications market 
presents a unique set of challenges that require 
completely bespoke solutions, rather than off-the-
shelf mass produced connectors. 

Using its knowledge of environmental sealing and 
connector design, the Bulgin team has developed the 
ROV Tether Connector, a device designed to provide a 
quick yet secure mating solution. Its circular design, 
316 stainless steel casing and threaded collar locking 
mechanism offer uninterrupted power, data and fiber 

optic connectivity. To enable operation at the high 
pressures associated with working at depths up to 
7,000m, the Tether Connector is a compensated unit, 
using free flow of dielectric oil from the ROV itself to 
provide dynamic pressure balancing.

Cross-talk between the high voltage power lines, 
operating up to 5kV, and low voltage data lines, is 
one of the biggest challenges to overcome with this 
type of multi-feed connector. Ideally, the screening 
path from the umbilical tether through the connector 
interface and into the ROV should be uninterrupted 
but, when the bulk of the individual connectors for 
each feed are taken into account, this is not practical. 
The problem is resolved by using a combination of 
carefully designed connector geometry and screening 
materials to isolate the various power, data and 
optical feeds. Anticipating that power and data 
demands are likely to vary with each generation 
of ROVs, the Bulgin team chose a modular internal 
construction, futureproofing the Tether Connector and 
simplifying reconfiguration for new applications. 

Bulgin’s combined connectivity expertise and 
bespoke engineering capabilities have enabled it to 
develop a solution specifically for the subsea market: 
the ROV Tether Connector. This innovative solution 
boasts complete environmental sealing and reliable 
operation to depths of 7,000m and allows rapid and 
reliable tether coupling to be accomplished in as little 
as 30 minutes.
www.bulgin.com
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“ “ROV hire 
alone costs up 
to $100,000 a 
day, plus the 
significantly 
higher costs of 
chartering and 
crewing the host 
vessel

3

Connectors

1 800.323.2439  
1 214.340.0265

.  We’ll make YOU a fan.

AC & DC Fans - Harsh Environment Fans - High Static Pressure Fans 
Fan Trays - AC & DC Blowers - Accessories

orionfans.com

Accessorize  
Your Fans
Buy these fan accessories 
from one fan supplier & save

• Fan guards

• Fan filters & kits

• Fan & power cords

• Air flow monitors & kits

• Thermal management   
controllers

First in AC Fans
Being First in AC Fans doesn’t just mean the 
broadest product offering (60mm-280mm), it 
means taking care of your AC fan requirements, 
standard or custom, large or small volume with 
superior customer service and quick availability.

Largest selection of AC fans,  
smart fans, fan trays and accessories. 

Shortest lead-times. Great prices. 
  
Find it. Spec it. Buy it. 
 

OF344 Orion Fans Ad development.indd   1 2/22/17   4:03 PM



1

Technology 
delivers 
industrial-
scale 
change

T he world of electronic connectors, cable 
assemblies and interconnect systems changes 
quickly, with rapid innovation now evident 
in one sector that has traditionally been 

overlooked – the industrial market.
Defined differently from company to company, the 

industrial market can include farming, construction, 
machinery equipment, off-road transportation and 
factory automation. While that’s a broad area, one 
thing is clear: the systems, equipment and processes 
that power the industrial sector call for specialized 
connector distributors and OEMs who can respond 
rapidly to market-driven trends. 

The smart factory
In most cases, factories today are highly automated. 
Processes and equipment rely on fast data exchange, 
pre-emptive monitoring systems, connection to the 
internet and even cloud computing for increased 
efficiency and control.  

To keep up with innovation in this sector, 
interconnect system suppliers need to be ready 
with solutions that offer increased smart remote I/O 
interfaces, fast data speed, tool-less termination 
systems and automatic track and trace radio 
frequency communication.  

European industrial business development 
manager for assembling distributor, PEI-Genesis, 

Joao Rocha, explained: “Industry 4.0 drives the smart 
factory. Machinery and systems communicate and 
cooperate over the internet of things to establish 
where a product is at every stage of the process. They 
perform pre-emptive maintenance, anticipating and 
pinpointing problems quickly. Factory automation 
demands smart remote I/O interfaces because most 
of the installation and repair is done in the field. As 
distributors, we service this high mix, low volume 
demand with the ability to ship custom engineered 
solutions fast, with no minimum order quantity.”

In this age of smart factory automation, 
distributors need to be geared up with a range of 
interconnect solutions for both harsh and non-harsh 
environments, including power, signal, data or hybrid 
solutions. Other Industry 4.0 implications include 
increasing levels of power density and the need for 
miniaturization to save weight and space. 

Farming evolution
Like factory automation, the smart farms of today rely 
on connected, predictive and responsive systems to 
drive precision, efficiency and yield, all while working 
as sustainably as possible. 

Farming 4.0 equipment is often driverless and 
carries sensors that test soil pH levels. The results 
are transmitted to a remote location and information 
is sent back to prescribe the correct soil additive to 
ensure healthy plants. This kind of precision farming 
ensures optimum yield on every square meter of 
land, a vital factor when the world’s population keeps 
growing and food demand is at an all-time high.

Equipment in the farming sector is relatively 
autonomous. It requires the energy to carry out 
tasks on the spot and because of this, connectors 
and sensors may have to withstand higher power 
levels, sometimes up to 42V. There are often multiple 
connectors per vehicle to handle various functions 
and multiple electronic control units. Satellite 
navigation, remote sensing and the migration from 

Industrial development 
is driving connector 
technology in many areas, 
from factories to farming. 
Specialist distributor,  
PEI-Genesis, highlights some 
of the mega-trends in this 
sector
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1
Farming 4.0 is 

helping to combat 
the world’s 

growing food 
needs

2
Industry 4.0 

drives the smart 
factory

3
PEI-Genesis 

is focused 
on creating 

application-
specific harsh 
environment 

solutions

hydraulic to hybrid systems are other Farming 4.0 
considerations.

Most importantly, all of these systems need to 
withstand harsh elements, like vibration, dust, 
moisture, ultraviolet light and chemicals that may 
corrode plastics and metal plating. 

Rocha said: “Some chemicals used in farming 
are highly corrosive, even to plastic elements. 
PEI-Genesis’s focus is application-specific harsh 
environment solutions, whether it’s protecting 
against dust and UV on a farm or resisting blasts on 
military equipment.”

Safety is paramount
Increased environmental and health and safety 
concerns across Europe and other parts of the world 
are driving new regulations and restrictions on 
pollution levels and hazardous materials. In nearly 
every part of the industrial sector, there is a push for 
compliance to reduce or remove chemicals and toxic 
substances like cadmium and lead from equipment. 
The Restriction of Hazardous Substances directive 
drives this compliance across the European Union 
and impacts the entire electronics industry, including 
connectors and cable assemblies.

Safety is another concern that receives special 
consideration in the industrial arena, with 
increasing levels of sensors and ECUs being added 
to applications. For instance, off-road construction 
vehicles such as cranes, forklifts, or stone crushers 
continue to evolve. They often feature electronic 
systems that precisely monitor and control machinery 
movement, weight, angle and operator-controlled 
devices so operators and workers stay safe.

With many construction vehicles, as well as 
trucks and buses, moving toward hybrid engines 
for environmental reasons, on-board systems often 
need to generate, store, and use energy differently 
than traditional diesel systems. There is also a need 
for more integrated solutions where the enclosure, 
connector and cable are all in one unit.

Rocha said: “There can be more than 100 different 
connectors in one hybrid vehicle. It might have a 
battery pack, a power distribution unit, a motor 
control unit, a charger and a motor — and they all 
have to be interconnected with power, signal and 
data. Our design experts can help with the right 
solutions, as well as simplifying logistics. We also 
maintain a broad range of connectors that support 
both the power, signal and data needs of these 
vehicles.”

3

“

“

In this age of smart 
factory automation, 
distributors need to 
be geared up with a 
range of interconnect 
solutions for both 
harsh and non-harsh 
environments

Connected vehicles
Today’s trucks, buses and highway transportation 
systems are smarter and more connected than ever. 
This can help to reduce highway accidents, assess 
performance and optimize route and fuel efficiency. 
Across Europe, Intelligent Transport Systems quickly 
transfer real-time information from vehicle to vehicle 
or vehicle to infrastructure. This means existing 
vehicles need to be upgraded, while OEMs develop 
new vehicles with the latest technology.

Connected vehicles sport more ECUs than 
traditional ones and require more special connectors 
for data transfer, monitoring and on-board power 
systems, especially for hybrid applications. This has 
generated increased demand for RF, RJ45, D-Sub 
and terminal block connectors. The ‘brain’ of these 
smart vehicles, the engine control module, needs 
connectors and interconnect systems specifically 
made for hybrid applications, including plug-in 
electric hybrid vehicles.

Regenerative energy systems
The final trend at work the industrial market is a 
move toward equipment with regenerative energy 
systems. These systems recover the kinetic energy 
created by moving or braking in a vehicle and convert 
it to electricity, which can be returned to the battery. 
A regenerative energy system will control power flow 
across the equipment and reduce parasitic loads 
from auxiliary systems to ensure power efficiency, 
cost savings and a greener footprint. Connectors for 
these regenerative systems must be responsive to the 
fluctuating power flow and may also need to convey 
monitoring functions seamlessly and efficiently.

Rocha concluded: “Customers trust us with their 
connectivity challenges. We engage early in the 
design cycle to develop engineered solutions that 
meet specific application requirements – and then 
deliver with speed and quality. Because of this, we 
are well positioned to be the industrial market’s 
preferred partner.”
www.peigenesis.com
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W hen the Applied Power Electronics 
Conference convenes this year, it will 
continue a longstanding tradition: 
that of addressing those issues of 

immediate and long-term interest to the practicing 
power electronics engineer. 

APEC 2017 general chairman, Jonathan Kimball, 
explained: “APEC allows power electronics 
professionals from all sectors to gather annually 
and participate in a rewarding exchange of technical 
knowledge, as well as gaining valuable industry 
connections. I look forward to APEC every year as a 
time to meet colleagues, see what new directions are 
emerging in our field, find new solutions to problems, 
or sometimes find new problems to solve.” 

Taking place 26 to 30 March 2017 at the Tampa 
convention center in Florida, this annual event is 
jointly sponsored by the IEEE Industry Applications 
Society, IEEE Power Electronics Society, and Power 
Sources Manufacturers Association. According to 
publicity chair, Greg Evans, the event promises a 
record number of papers alongside exhibits, making it 
a bargain, with full registration as little as $825. 

Technology visionaries
So, just what will delegates find at the 
conference? This year exhibition organizers claim 
to have put together a great program that delegates 
won’t want to miss, starting with a plenary session 
on 27 March featuring keynote presentations for this 
week-long conference. 

Technology visionaries speaking at the event 
include Texas Instruments’ chief technologist, 
Ahmad Bahai, who will discuss power semiconductor 
technology, exploring flexibility for tomorrow’s 
solutions. Conor Quinn from Artesyn Technologies and 
PSMA power technology roadmap co-chair will also 
present findings and insights from the 2017 roadmap.

Principal engineer at the Jet Propulsion Laboratory 
and IEEE Fellow, Vataché Vorperian, will present a 
historical perspective on the development of the 
pulse width modulation switch model, while Google’s 
senior DC-DC power architect for data centers, Shaui 
Jiang, will discuss Google’s 48V power architecture.

Other highlights include an examination of how 
technology is closing the gap between high power 
and low power converters and a look at developments 

Technical and 
industry sessions 
provide attendees 

with the latest 
developments in 

power electronics 
technology

Power electronics 
professionals will gather 
this March for the Applied 
Power Electronics Conference; a 
chance to see new trends emerging, 
find solutions to problems or even find new 
problems to solve
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1
The tradeshow 
opens with an 
evening reception

2
As many as 2,000 
registrants are 
expected to attend 
the APEC plenary 
session

3
A university team 
sets up its entry 
in the annual 
MicroMouse 
competition

from the silicon carbide mosfet to MegaWatt-scale 
power converters.

Professional development
In the run-up to the conference, there will be 
eighteen professional development seminars on 
Sunday 26 and Monday 27 March. These sessions, 
taught by industry experts, are designed to bring 
delegates up to speed on critical power electronics 
design technologies and techniques. 

Sessions are divided into three tracks: the power 
supply design track features sessions on bi-
directional DC-DC converters, digital LLC resonant 
converters and the interaction between switching 
regulators and input filters; a silicon carbide design 
track includes sessions on accelerating new designs, 
the practical implementation of SiC and SiC device 
fabrication; finally control topics is a track covering 
digital compensators, stability in distributed systems 
and current mode control and modeling.

Get technical
From Tuesday 28 March through Thursday 30 March, 
there will be a technical program running, packed 

with 593 peer-reviewed papers to choose from. The 
industry session program will run concurrently with 
the technical program, with tech sessions covering 
20 topical areas and 124 presentations of industry 
developments.

Three controversial topics will be covered in the 
annual rap sessions on Tuesday evening. These 
sessions present pro versus con arguments about 
important issues. Topics this year will include power 
electronics architectures, GHz switching in high 
power applications and power supply on chip/power 
supply in package versus discrete designs. Turn out is 
expected to be high so get there early to be sure to 
get a seat. 

Running alongside the conference, the exhibit hall, 
which is once again a sell-out, will be packed with the 
latest power electronics products. The event will also 
play host to the annual MicroMouse contest, which 
pits teams from around the world to solve a maze 
in the fastest time using their intelligent motorized 
mice. Finally, all attendees are invited to an event 
on Wednesday evening that promises a wonderful 
opportunity for socializing with colleagues from 
across the globe. 

Speaking about the event and the venue, Jonathan 
Kimball concluded: “Tampa is a stunning location, 
which I’m sure you will enjoy. Take advantage by 
visiting Busch Gardens, the New York Yankees spring 
training facility, or one of the nearby beaches. Your 
families will have opportunity to explore and there 
are extensive dining destinations for you to visit with 
old friends and new colleagues at the end of the day’s 
programming.”
www.apec-conf.org
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Find best 
match 
solutions 
from the 
board to 
the wall

E veryone involved in sourcing electronic 
components understands the intricacies of 
sourcing on-board components. Yet off-board 
components, although they may appear basic, 

have just as many variables and considerations, 
especially in industrial applications that require 
stringent regulatory compliance in potentially harsh 
environments. 

Two key off-board components provide insight into 
these challenges: switches, which are one of the first 
components designed in; and power supplies, which 
are one of the most complex. 

Today’s switch offering is more sophisticated than 
ever before. In addition to turning equipment on or 
off, switches may require sealing, LED illumination 
and wireless functionality. These considerations 
are even more complex when designing-in power 
supplies. At their most basic, power conversion 
products change currents or adjust voltage levels, 
but the variables are many and often a power supply 
architecture is required. 

Technical drivers
So, what does purchasing or engineering need to 
know to source the correct switch or power supply 
solution? In addition to electrical requirements, there 
are a few key considerations, not least of which is 

regulatory and standards compliance.
The regulatory environment has been dynamic 

over the past several years. Regulatory requirements 
such as UL, CSA, VDE, CCC as well as environmental 
standards such as RoHS, REACH, conflict mineral 
and others all play a role in sourcing the right 
components. In the power sector, one of the biggest 
changes occurred in early 2016 when Level VI energy 
efficiency requirements took effect. 

It’s vital that OEMs continually track developments 
to ensure compliance and avoid costly delays or fines. 
Working through the distribution channel can ease 
the burden, since authorized distributors have their 
finger on the regulatory pulse and have close working 
relationships with the component manufacturers to 
help ensure compliance. 

Ruggedization is another trend to consider, 
especially in the industrial sector where demand for 
robust, harsh-environment ready components has 
steadily increased. Considerations such as exposure 
to extreme temperatures, water and humidity, dust, 
vibrations and physical impact often come into play 
and it’s not uncommon to require IP67, IP68, or even 
the most stringent IP69 ratings. 

Finally, miniaturization isn’t a new trend, but it 
continues to be pervasive across all components. 
Devices now require more power and increased 

Switches and 
power supplies are 
both key off-board 
components

Sourcing off-board 
power and switch 
components presents 
plenty of challenges in an 
industrial setting, as Sager 
Electronics’ vice president 
product marketing, 
electromechanical, Craig 
Sanderson, and director of 
supplier marketing, power 
products, Paul Kopp, 
explain
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Honeywell HP 
series pressure-

switch

1
Sager boasts quick 

turn assembly of 
modular power 

supplies
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Sager distribution 
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functionality, while also fitting smaller footprints. 
Off-board components such as switches and power 
supplies must also meet these expectations. 

Sourcing switches
The most common switches for industrial applications 
include limit, toggle, push button, oil-tight 
pushbutton and basic or snap-action. Demand for 
sealed versions is generally higher in industrial 
applications, but there are also various other drivers 
at work in this segment. 

Following the miniaturization trend, OEMs are 
looking for ways to pack more functionality into every 
component to create the most efficient footprint. 
Examples of this include circuit breakers used as 
switches and inline filters packaged together with a 
fuse and a power switch in a single device. 

Physical appearance is another big driver regarding 
switch design. For example, a panel consisting of 
multiple switches, indicators, connectors and power 
supplies requires a uniform size so components 
fit together as a package. LED technology is also 
providing aesthetic opportunities, such as lit 
pushbutton products. Unlike other components, 
however, switches have relatively few standard 
configurations and new switch designs are typically 
driven by specific OEM requirements. 

Perhaps the most important consideration when 
selecting a switch is the degree to which the switch 
needs to support overall device safety. Some of the 
most common safety requirements include: heavy 
duty, high amperage; light duty, high current; harsh 
conditions and hazardous environments. 

Pushing power boundaries
Sourcing power supplies is more complex 
than switches due to the number of variables, 
requirements and regulations. A lack of standard 
products and the need for complex solutions make 
sourcing power supplies a far bigger challenge for 
both purchasing and engineering.

All industrial electronic devices require power 
conversion using a power supply. This typically 
converts one type of electrical power to another, but 
may also convert a different form of energy such as 
solar into electrical energy. At the most elementary 
level, purchasers must first identify the type of power 
conversion required. For example, is a regulated or 
unregulated power supply best for the application? 
Does the application require AC to DC or DC to DC 
conversion, or does it require an external power 
supply? From there, the complexity and level of 
specification greatly increases. 

When specifying a power supply, it is also 
important to understand the basic power 
requirements including: input voltage, wattage, 
number of outputs, voltages required, amperage and 
peak load.

After defining these requirements, there are other 
variables to consider. Think about the size, efficiency 
and reliability required. How will heat be managed, 
for example, and will the power supply be fan-cooled, 
convection, or conduction cooled? It may also be 
necessary to consider whether the supply will be used 
in a wet or damp location.

Other questions might focus on safety concerns, 
whether interference is an issue, or whether the 
device requires EMI/RFI filtering. Don’t forget to factor 
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in how long the device will be running and what peak 
power loads will be required. Engineers must keep up 
with the latest power regulations and should consider 
whether the supply requires UL 60950, UL 508, CEC 
Level VI or UL 8750.

One final consideration in sourcing power supplies 
for industrial applications is the form factor. There 
are many different form factor options from open 
frame to enclosed, as well as encapsulated or PCB 
mount options. Other applications may call for an 
external adapter, or a Din rail or rack mount solution.

Supply solutions
With so much to consider, a distributor like Sager 
Electronics and its specialized group, Sager Power 
Systems, can help by assisting with design, sourcing 
and supply chain services.

Sager believes the authorized distribution channel 
is the most efficient way for OEMs to source off-
board components. Flexibility, ease of ordering and 
the ability to achieve economies by sourcing both 
on-board and off-board components from a single 
supplier are all hallmarks of distribution. Sager, for 
example, stocks a broad inventory of interconnect, 
power and electromechanical products while offering 
personalized services like bonded inventory programs, 
vendor managed inventory and bill of materials 
quotes to meet customer requirements. 

As an authorized value-added reseller for its 
franchised suppliers, Sager also boasts quick turn 
assembly of modular power supplies. Value-added 
design and manufacturing services are offered 
through Sager’s power solutions center in Carrollton, 
Texas. From simple modifications to complex design, 
Sager’s team can guide a customer through the 
entire engineering process, including power supply 
selection, component sourcing, prototyping, test and 
manufacture. 
www.sager.com
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T ech savvy consumers demand 
products that are sleek and 
ergonomic, so OEMs are under 
constant pressure to develop 

innovative products that are as small as 
possible without compromising quality 
or performance. 

Unfortunately, these two goals are 
inherently contradictory, which means 
engineering and procurement must work 
together to identify smart solutions. 
Critical to this decision-making process 
is specifying a battery chemistry that 
delivers sufficient power and run time to 
maximize performance and value without 
compromising quality or reliability. 

Shrinking devices
Two long-term trends are driving 
miniaturization: transistors and ICs are 
becoming smaller; and semiconductors 

are using less power. The resistor-
to-resistor spacing on leading 
microprocessor chips has dropped from 
150nm in the year 2000, to 10nm in 
2015. This trend is set to continue, with 
resistor-to-resistor spacing expected to 
fall below 10nm by 2020.

Inevitably, the path towards 
miniaturization will generate demand 
for AAAA alkaline batteries, as many 
different types of electronic devices 
can benefit from these powerful 
little batteries. Applications could be 
in healthcare for products such as 
glucometers, finger oxygen, heartrate, 
blood pressure and telemetry devices, 
or in remote controls, keyless entry 
systems, garage door transmitters, 
wireless keyboard and mice, calculators, 
key fobs, personal alarms and wearable 
devices, to name a few.

Smaller 
devices 
increase 
AAAA 
demand
Consumer electronic 
devices are shrinking, 
placing greater 
demands on design and 
procurement teams 
to develop intelligent 
power management 
solutions, says president 
of Memory Protection 
Devices, Tom Blaha
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Demand for 

AAAA batteries 
will accelerate 

with the expected 
growth curve of 
the burgeoning 

internet of things 
(IoT)

2 
A fully 

integrated power 
management 
solution will 

include a 
compatible 

battery holder to 
securely hold cells

Big energy demands
AAAA alkaline batteries support shrinking form 
factors by delivering significantly higher energy 
than competing primary lithium and Li-ion 
rechargeable batteries. This allows AAAA alkaline 
batteries to deliver longer run times or service 
hours at a competitive cost to competing battery 
chemistries, which is especially important for 
applications that require high pulses to power 
advanced wireless communications.

In developing a fully integrated power  
management solution, engineers and purchasers 
will also need to specify a compatible battery 
holder to securely hold cells. If the application 
requires a single AAAA-cell, MPD could recommend 
a standard solution utilizing its low-profile BE-
AAAA-PC battery holder. Standing just 8.50mm 
above the PCB, this battery holder is manufactured 
from black ABS with nickel-plated steel spring 
contacts and PC pins. The BE-AAAA-W is an 
identical product except it comes with wire leads 

instead of PC pins. Similar low-profile options 
cater for devices that require two AAAA alkaline 
batteries, also available with either PC pins or wire 
leads.

Combining compact, powerful AAAA alkaline 
batteries with a quality battery holder can also help 
OEMs meet increasingly stringent US Department 
of Transport, Transport Security Administration 
and International Air Transport Association 
requirements for safe battery transport. 

Overall, demand for AAAA batteries is expected 
to accelerate with the growth curve of the 
burgeoning internet of things. This is because 
many IoT-enabled devices will require high current 
pulses to power advanced two-way wireless 
communications. Battery manufacturers are 
therefore starting to ramp up mass production of 
this type of product to meet anticipated growth in 
demand, resulting in a positive long-term outlook 
for AAAA alkaline batteries.
memoryprotectiondevices.com
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VERIFY PRODUCT DESIGN 
AND TEST YOUR EXPORT PRODUCTS
The Interpower® International Power Source is an AC power source used to verify your product design and for product 
testing. The unit can be used on a bench top or is rack mountable. 
Interpower has four models available which have an input of 100–240VAC/50–60Hz. The first two models are supplied with 
a NEMA 5–20 plug and have an output of 2200VA maximum with a Low Range variable of 10–138VAC at 16Arms maximum 
and High Range variable of 10–276VAC at 8Arms maximum, 47–450Hz. The second two models are supplied with a NEMA 
5–15 plug and have an output of 1725VA maximum with a Low Range variable of 10–138VAC at 12.5Arms maximum and 
High Range variable of 10–276VAC at 6.25Arms maximum, 47–450Hz. For each output option we offer a model with a 
RS232 and USB port, and a model with no communication ports.
The Interpower® International Power Source can also be ordered for international use with a country-specific input power 
plug. We offer a 1-week U.S. manufacturing lead-time, and same day shipping for in-stock items. From 1 to 1,000 pieces or 
more, we have no minimum order requirements. Rental units are also available.

• Remote control operation ideal for automated test applications using
optional IPS Interface Software

• Software available for use with models equipped with RS232/USB
interfaces which are easily integrated into ATE systems

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

ORDER A FREE CATALOG TODAY! E-mail catalog@interpower.com or call toll-free.
Order Online!  www.interpower.com

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

• Made in the U.S.A.
• Interpower carries a variety of North

America and international power cords
and cord sets
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