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Cypress Semiconductor, a widely 
reported target for acquisition, 
has announced strong results for 

the second quarter of 2017. The San Jose, 
California-based chipmaker credits this 
strength to growth venues like automo-
tive, IoT, and USB Type-C.

Is this a harbinger of the fact that the 
merger and acquisition wave that rocked 
the semiconductor industry during the 
past couple of years is finally losing steam? 
And that new growth markets such as 
automotive and IoT are taking pressure off 
of chipmakers? It’s at least partly true.

What we see now is an industry that is 
finally coming to terms with the slow-
down of its key drivers: personal comput-
ers and smartphones. Just a few years ago, 
the smartphone market was growing by 
20% to 25% annually. And then the mo-
bile handset market started flattening.

Partly, it was the single-digit growth 
that brought a sense of paranoia to the 
semiconductor industry, and partly, it was 
a quest for a play in promising new mar-
kets like automotive and IoT. Neverthe-

less, the unprecedented era of semicon-
ductor buyout is coming to an end.

Meanwhile, it’s becoming apparent 
where the action is. Apart from Cypress 
results, another indication comes from 
Texas Instruments’ strong quarter per-
formance riding on the automotive and 
industrial segments, which contributed 
to 70% of TI’s first-quarter growth.

Here is a sneak peek at the segments 
that are now being seen as the emerging 
growth drivers. And they have triggered 
much of the action in the chip industry’s 
acquisition wave.

1. Data centers
Intel’s $16.7 billion purchase of FPGA 
kingpin Altera was one of the first major 

Semiconductor consolidation:  
a harbinger of where electronic 
design is heading

Industrial IoT is gaining traction in enterprise areas such as manufacturing, oil and gas, 
smart buildings, etc. 
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acquisitions, and it signaled the shift ing 
sands in electronic design. Intel, a key 
supplier of high-end processors for data 
centers, saw the inevitable shift  toward 
high-performance computing (HPC) 
and wanted to shore up its CPU off erings 
with FPGA solutions from Altera.

2. Automotive
Intel has also made a bid for automotive 
jackpot by acquiring the advanced driver 
assistance system (ADAS) specialist 
Mobileye. Before that, NXP had acquired 
Freescale to bolster its automotive of-
ferings and make a strong bet on a wide 
array of IoT designs.

Moreover, Renesas’ decision to buy 
analog powerhouse Intersil was mostly 
about boosting its automotive off erings. 
Th e Japanese chipmaker has been aiming 
to complement its automotive MCUs with 
analog chips for car displays, batteries, etc.

3. Industrial IoT
Another buy from Intel, Movidius, spe-
cializes in vision processing for applica-
tions such as machine learning, and it 
applies to autonomous driving as well as 
industrial automation. Th e technologies 
like machine vision are going to play a 
vital role in IIoT applications such as asset 
management and predictive maintenance.

4. Hardware security
Th e IoT bonanza comes with serious 
security concerns, and that opens up a 
new window of opportunities for MCU 
suppliers. For instance, IoT design vul-
nerabilities are pushing hardware-based 
security to the fore.

Take MCU supplier Atmel, for 
instance. It had a long history in chip-
based security technologies like secure 
boot and trusted computing platform. 
Atmel was snapped up by Microchip 
partly due to its security solutions like 
ATECC508A co-processors.

5. Internet of sensors
Th e IoT bandwagon is also reinvigorat-
ing the sensor industry. TDK’s takeover 
of MEMS specialist InvenSense for $1.3 
billion just shows how sensors are quick-
ly becoming a major building block in 
electronic design.

Th ere could be more deals in the 
coming months. For instance, Toshiba 

has announced to spin off  its semicon-
ductor business in a bid to recover from 
a series of missteps.

But one thing seems certain: Th e 
semiconductor industry is past its 
unprecedented consolidation era, and it 
has largely aligned itself to make a play in 
new growth frontiers like IoT. 

Majeed Ahmad

Th e IoT-centric connectivity is allowing 
sensors to expand in automotive, industrial, 
and home automation segments
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MUNICH, GERMANY — Ro-
dolfo Bonetto is not a household 
name. Nephew of 1930s and 

’40s racing legend Felice Bonetto, Rodolfo 
was a self-taught industrial designer who 
abandoned a successful jazz career but 
went on to collect eight Golden Compass 
awards and twice became president of 
L’Associazione per il Disegno Industriale. 
Through collaboration with automotive 
component supplier Veglia Borletti — from 
which early sketches of Vignale, Viotti, and 
Boneschi emerged — Bonetto’s rational-
ist ethos has influenced generations of 

designers, from Fiat to Maserati in the ’60s, 
crossing the Atlantic to Ford and GM in 
the ’70s and ’80s, and now back in Europe 
in its automotive seats of power. In numer-
ous interviews, Adrian van Hooydonk, 
the Dutch-born, Munich-based head of 
design at the BMW Group, has traced his 
love affair with design and cars to an early 
internship under Bonetto in Milan.

Bonetto’s story is far from unique. He 
may not have been a media-savvy celebrity 
for society at large, but his quiet work left 
a legacy of beauty, humility, and ingenuity 
and inspired those who came after him.

Every time you click on one of our 
websites at AspenCore or run your finger 
down the masthead of one of our maga-
zines, you see the names of our editors and 

contributors. Like Bonetto, none of them 
are public celebrities, nor do they seek such 
attention. Instead, they are the people who 
believe with a passion that technology will 
make life not just different, but better. Not 
just cheaper, but smarter. Not just easier, 
but more inspired. They are the people who 
not only tell you the what, but the how and 
the who and the why as they chase a story 
lead from an image sensor factory floor in 
Grenoble to an earthquake zone in Sichuan, 
China, where experimental X-ray drones 
are helping rescue workers save lives. Then 
they sit down in front of their workbench 
and unpack how to use a high-voltage, 
high-efficiency, positive-to-negative con-
verter to simplify the design of industrial 
supplies. And while good journalism — 
technical journalism, especially — brooks 
no shortcut nor ideology, our editors and 
contributors tell these stories with elegance 
and ease because they are their stories too.

Journalism is a craft, the kind where 
the master matters in the upbringing of the 
apprentice. Some of you may know that last 
month, Paul O’Shea, one of our long-time 
editors, retired after an extraordinarily 
productive career. Even though I have only 
gotten to know Paul since 2015, I have wit-
nessed Paul’s inspiration to his colleagues, 
especially the younger editors on our staff. 
Like Rodolfo Bonetto, Paul is a polymath. 
Some of us experienced first-hand Paul’s 
prowess as a Tai Chi Master. Right before 
Paul retired, he assembled a special report 
on the automotive sector, which is a treasure 
trove of information on what automotive 
electronics are and what makes them 
special, moreso than ever as the automo-
tive industry is shifting gears of its own. In 
honor of Paul and his long service to the 
electronics industry and to journalism, we 
have renamed the series the AspenCore/
Paul O’Shea Special Edition of The Automo-
tive Electronics Guide 2017 and will be pre-
serving it in our permanent archives. Go on, 
take a read at http://bit.ly/2fx0JKq, and don’t 
forget to leave a congratulatory message for 
Paul. Thank you for your support. ☐

The Automotive  
Electronics Guide 2017: 
An AspenCore/Paul O’Shea 
Special Edition
BY W. VICTOR GAO
Publisher and Managing Director, 
The AspenCore Group

Tai Chi Master Paul O’Shea

6 Publisher’s Perspective
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The Department of Energy is going 
to spend up to $32 million to 
fund 16 R&D programs aimed 

at improving semiconductor power 
performance. The benefits should be 
widespread, but the DoE’s key concern is 
helping to improve data center efficiency.

Data centers suck power like nobody’s 
business. They already consume 2.5% of 
the electricity generated in the U.S., and 

the DoE estimates that figure will double 
in the next eight years.

The Advanced Research Projects 
Agency – Energy (ARPA-E) began funding 
research along these lines in 2013 with a 
program called SWITCHES1, which dealt 
with advancing bulk gallium nitride (GaN) 
power semiconductor devices, the man-
ufacture of silicon carbide (SiC) devices 
using a foundry model, and the design of 
synthetic diamond-based transistors.

GaN can be more efficient than silicon 
for power electronics in some circum-
stances, but silicon has been far cheaper. 
Silicon is approaching fundamental physi-
cal limits in several areas, however.

GaN promises to be the way to go for 
high-voltage, high-current applications 
in the future. The material promises 
lower losses, higher switching frequen-
cies, and higher temperature tolerances. 

Department of Energy funds 
GaN research to replace 
silicon in power electronics

Professor Yuji Zhao (Arizona State 
University) is working to advance 
fundamental knowledge of selective area 
doping processes for gallium nitride wide-
bandgap semiconductors. 
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More research is needed to fulfill that promise, however, which 
prompted the SWITCHES program.

Two follow-ons to SWITCHES were announced in June — 
one called ENLITENED2 and the other called PNDIODES3.

Participants in the ENLITENED program will be involved 
in efforts to double data center energy efficiency through new 
network designs enabled by integrated photonics technologies. 
They’ll split about $25 million in disbursements.

Participants in the PNDIODES program will divvy up the 
balance of the total. In general, they’ll be focusing on selective 
doping in the wide-bandgap (WBG) GaN to create more effec-
tive P-N junctions in high-voltage power devices. The WBG 
GaN and SiC both have bandgaps roughly triple that of silicon 
(diamond has a bandgap roughly quintuple silicon’s).

Organizations in the ENLITENED program include:
•  Ayar Labs, researching co-packaging of optical transceivers 

with processors
•  Columbia University, architectural innovations including 

connecting processing and memory with unified photonic 
interconnect; data center “nodes” based on multichip modules 
(MCM); and new silicon photonics devices

•  IBM (1), multi-wavelength, chip-scale optical modules 
that can be integrated directly with switches or processors; 
co-packaged optics

•  IBM (2), extremely low-power photonic switching devices 

that operate on the nanosecond scale
•  MIT, a unified, light-based communication technology that can 

be scaled across chip-, board-, and rack-interconnect levels
•  UC Berkeley, a new network topology for warehouse-scale 

computers (WSC)

•  UC Santa Barbara, chip packaging with built-in photonic 
interfaces

•  UC San Diego, a new approach combining a unique ar-
chitecture based on the distributed control of light-based 
circuit switches; a large-port-count low-loss optical switch 
technology that routes information carried as light waves; 
and packaged, scalable, energy-efficient optical interconnect 
technology designed for the optical switch

•  USC will develop a test bed for other technologies in the pro-
gram. The testbed will create a “virtual internet” that will also 
allow for testing system security.

Organizations in the PNDIODES program include:
•  Adroit Materials, investigating p-type doping using ion im-

plantation of magnesium
•  Arizona State University, selective epitaxial growth techniques
•  JR2J, laser spike annealing to activate and repair p-type dopants
•  Sandia National Laboratories, patterned regrowth of p-n 

diodes
•  SUNY Polytechnic Institute, ion implantation and annealing 

using a gyrotron beam
•  University of Mississippi, neutron transmutation doping
•  Yale University, investigating the regrowth process

ARPA-E will administer the programs. Acting director Eric 
Rohlfing said, “By accelerating the development of enabling 
technologies for data center efficiency and advancing innova-
tive fabrication processes for high-performance semiconduc-
tors, ARPA-E is furthering its mission to improve the economic 
and energy security of the United States.”

Brian Santo

References:
1:  Strategies for Wide-bandgap, Inexpensive Transistors for 

Controlling High-Efficiency Systems
2:  ENergy-efficient Light-wave Integrated Technology En-

abling Networks that Enhance Datacenters
3:  Power Nitride Doping Innovation Offers Devices En-

abling SWITCHES

Fully Integrated Display

GaN can be more efficient than silicon 
for power electronics ... [It] promises 
to be the way to go for high-voltage, 
high-current applications in the future. 
The material promises lower losses, 
higher switching frequencies, and higher 
temperature tolerances.
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Today’s portable test equipment 
includes oscilloscopes, spectrum 
analyzers, multimeters, power 

meters, thermometers, and dataloggers. 
Available in handheld, bench, and PC-con-
nected form factors, these instruments let 
engineers and technicians take measure-
ments in buildings, at customer sites for 
field service, and in engineering labs for 
troubleshooting. As you can see from the 
three applications presented below, engi-
neers employ portable test equipment in a 
wide range of applications.

Tracking energy use
Mark Nieman is Energy Engineer-
ing Manager at McKinstry. From the 
company’s Seattle office, Nieman and his 
team advise owners of office buildings, 
hospitals, schools, universities, and other 
facilities on how to maximize energy 
efficiency and reduce costs. Nieman’s 
team uses power meters, temperature/
RH loggers, infrared thermometers, light 
meters, tachometers, flowmeters, and 
clamp meters.

A typical energy audit consists of 
monitoring and logging air temperature/
RH, water temperature/pH, light usage, 
and the power consumed by building 
equipment and systems. Infrared ther-
mometers let auditors measure tempera-
ture of overhead pipes and check electri-
cal connections. If a connection gets too 
hot, it soon fails; lugs need tightening or 
replacement. IR thermometers (Fig. 1) 
also help in identifying heat loss.

There are many ways to save energy. 

Nieman noted that people often leave 
equipment on in unoccupied rooms. 
Power meters can sense when equipment 
is in use and light/occupancy loggers can 
identify when someone is in a room. By 
identifying when a room is unoccupied, 
systems can shut equipment down.

Temperature/RH dataloggers can log 
environmental conditions in a room. 
Some support external sensors such as 
current transformers. By analyzing the 
data, auditors can advise building owners 
when HVAC systems should be adjusted 
to reduce energy consumption. Presently, 
McKinstry auditors will visit the facility to 
retrieve data from a logger or make onsite 
measurements. That’s time-consuming 
and expensive. Wireless loggers can elimi-
nate the need for visits, but that’s not often 
the case. “The problem is weak Wi-Fi 
signals because few buildings have routers 
in mechanical rooms, which often have 
concrete or steel walls,” said Nieman.

Portable test products are gaining Wi-

Fi and Bluetooth connectivity. Nieman 
noted that, currently, auditors collect 
data from loggers through USB ports. 
Having Bluetooth or Wi-Fi connection 
might not eliminate visits, but they 
could let auditors wirelessly collect data 
to their phones or computers.

Nieman cited other issues with ener-
gy-monitoring equipment. For example, 
wrong setups mean incorrect or no 
data collected. Sometimes, people enter 
rooms and move environmental loggers 
to different locations in the room, mak-
ing data from that point on questionable. 
He’s even seen equipment get stolen or 
opened for a look inside.

USB oscilloscope goes  
into the field
Roland Erni is a Field Service Supervisor 
for Installation, Application, and Service 
Support at Technical Manufacturing 
Corp. (TMC), a unit of AMETEK Ultra 
Precision Technologies. TMC manu-
factures active vibration and magnetic 
field cancellation equipment used 
to mitigate environmental effects on 
sensitive equipment like scanning- or 
transmission-electron microscopes, 
electron-beam inspection equipment for 
semiconductors, or nuclear-magnetic 
resonator (NMR) instruments used in 
bioresearch, to name a few. Based in 
Peabody, Massachusetts, Erni uses USB 
oscilloscopes from Analog Arts to test, 
install, and tune active feedback loop 
cancellation systems.

A sensor measures the vibration in 
the floor and feeds the data to a digital 
controller, which processes the signal 
and provides an output signal that drives 
a piezo-based force actuator. The system 
reduces vibration by counteracting it 

Portable instruments make 
their way everywhere
Engineers use handheld, benchtop, and PC-connected test equipment in 
buildings, engineering labs, and customer sites. They collect data and 
troubleshoot energy issues, EMI issues, and control-loop issues, among 
many others.

BY MARTIN ROWE
Senior Technical Editor, Test & 
Measurement, EDN and EE Times
www.edn.com, www.eetimes.com 

Fig. 1: Engineers 
at McKinstry use 

numerous handheld 
and mounted portable 

instruments such as 
this Fluke infrared 
thermometer to track 

energy usage in 
buildings. 
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with an equal and opposite force. TMC 
also applies the same concept to equip-
ment that cancels the effects of magnetic 
fields, such as those from AC mains 
power lines, trains, transformers, or even 
Earth’s magnetic field. In those applica-
tions, a magnetic-field sensor and octag-
onally oriented coils are used instead of a 
vibration sensor and piezo actuator.

The USB oscilloscope in Fig. 2 helps 
field-service engineers tune the control 
loops at customer sites, thus preventing in-
stability or oscillation. Engineers can view 
the control-loop input and output signals 
and adjust sensor position as needed.

Because TMC systems can pro-
vide sub-hertz isolation, Erni needs a 
time-domain display of about 1 s/div. 
That provides a 10-s view of the control 
loop. A 1-s/div display is unusual, noted 
Erni, as most oscilloscopes that he’s tried 
go up to 0.1 s/div only. At these higher 
time periods, some oscilloscopes become 
dataloggers and introduce an unwanted 
time delay into the measurements.

When monitoring control signals, 
TMC engineers need to get both time- 
and frequency-domain signals. “Having 
the Fast-Fourier Transform (FFT) helps 
us explore the control-loop stability 
limitations, thus ensuring we can set con-
trol-loop gain parameters to an aggres-
sive but stable setting,” said Erni.

EMC measurements  
find problems
Kenneth Wyatt is an EMC consultant 
based in Colorado. He spent over 20 years 
with Hewlett-Packard/Agilent Technol-

ogies, where he taught engineers how to 
design and troubleshoot for EMC.

Today, Wyatt assists clients in evalu-
ating and troubleshooting EMC issues 
such as radiated emissions, electrostatic 
discharge (ESD), or radiated immunity. 
Because he usually travels to clients, Wyatt 
uses handheld, portable benchtop, and 
USB portable instruments, including:

•  AIM-TTi PSA-6005 handheld spec-
trum analyzer, 10 MHz to 6 GHz

•  Tektronix (USB) RSA-306B (9 kHz to 6 
GHz, with 40 MHz RTBW)

•  Rigol DSA815 (9 kHz to 1.5 GHz) and 
Siglent SSA3032X (9 kHz to 3.2 GHz) 
benchtop spectrum analyzers

•  Rohde & Schwarz RTO1024 or Agilent 
MSO-X 3102A oscilloscopes

•  RF synthesizer from Windfreak Tech-
nologies (USB)

•  EMI antennas, near-field probes, and 
current probes

“Most of my clients require me to 
travel to make in-house measurements 
and compliance assessments,” said Wyatt. 
“I may need to bring my troubleshooting 
kit or up to several transit cases of gear. 
That’s why I especially value small instru-
ments.” In Fig. 3, Wyatt uses a handheld 
spectrum analyzer during a conference 
session.

Once he’s taken measurements, Wyatt 
typically grabs screen images and writes 
reports on where designs need improve-
ment. He then recommends design 
changes. His reports describe the issue, 
the steps taken in troubleshooting, and 
the recommended fixes and the before/
after test results.

“When troubleshooting EMC issues, 
it’s important to capture pictures and 
screenshots, recording the file names and 
times as you go, while keeping a log of tests, 
conditions, and results,” he added. “If you 
don’t carefully document these steps, you’ll 
lose track of what was done and when. 
I use a dedicated digital camera, smart-
phone, and screen captures to document 
results.” All the spectrum analyzers include 
EMI software that will capture emissions 
versus limits, which tells Wyatt if circuit 
modifications are needed. ☐

Fig. 2: A USB oscilloscope from Analog Arts lets engineers at Technical Manufacturing Corp. 
measure vibration and compensate for it. 

Fig. 3: EMC consultant Kenneth Wyatt uses a handheld spectrum analyzer to look for 
unintentional radiated emissions. IM
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The new Foxconn plant being 
planned for Wisconsin is a 
greenfield development that 

could be a showcase of modern indus-
trial control thinking. From self-aware 
connected components and robots 
to fully integrated, cloud-connected 
access and analytics, the factory may 
well be a model of optimization, safety, 
efficiency, cost, and process control.

Many of the concepts and physical 
elements required to implement the 
new manufacturing plant will, by now, 
be familiar to embedded and industrial 
control engineers: predictive mainte-
nance, cloud connectivity, edge comput-
ing, fog computing, smart and wireless 
sensors, and gateways. The problem 
is implementing these ideas securely, 
scalably, and cost-effectively on legacy 
systems (brownfield deployments) while 
also trusting that moving from a closed, 
proprietary process will bring about the 
promised improvements.

The good news is that designers 
and facilities managers are no longer 
alone: The devices, resources, tech-
nologies, and partnerships needed 
to upgrade decades-old factories 
are developing rapidly to connect 
back-end operational technol-
ogy with front-end analytics 
and decision-making. While 

startups are abundant, it’s often the 
traditional suppliers of process-control 
equipment that are being relied upon to 
take the lead, bringing domain experi-
ence while retooling their offerings for 
the age of Industrial IoT (IIoT).

Rockwell Automation has gotten an 
early toehold with the Foxconn facility, 
having signed a deal to collaborate with 
the company to implement Connected 
Enterprise and IIoT concepts in the new 
global electronics assembly operations 
facility. The plan is to combine the tech-
nologies and domain expertise of both 
companies to deliver a state-of-the-art 
manufacturing system with “unparal-
leled levels of operational efficiency.”

Rockwell has already shown how 
advanced data acquisition, analytics, 
and modeling can improve outcomes. 

For example, Kraft Heinz Company 
used Rockwell Automation’s Pavil-
ion8 model predictive control (MPC) 
to update its aging Ore-Ida pota-
to-chip-manufacturing facility to get a 
10% improvement in process efficiency 
that would give a return on invested 
technology in 12 to 16 months (Fig. 1).

Pavilion8 is a modular software 
platform that has modules to control 
and analyze all aspects of a production 
system. However, at its heart is a hybrid 
process model that combines multi-
variable process models with empirical 
knowledge based on live plant measure-
ments to determine future control ac-
tions. This helps ensure that an operation 
meets processing limits while helping to 
improve performance over time.

Open platforms and 
interoperability needed
While the software and process-man-
agement tools that Rockwell Auto-
mation and others are providing are 
a big step forward in enabling a more 
predictive factory environment, indus-

try and technology developments 
are rapid and costly. At the same 
time, component and process 
control providers — from Cree 
and Bosch to Siemens, Honey-

well, and Schneider Electric — 
are all responding in their 
own way to meet custom-
ers’ needs. This is driving 
customers to demand more 

Interoperable platform needed 
for Industrial IoT
The Foxconn plant in Wisconsin may be cutting-edge when realized, but 
the IIoT needs technology that’s interoperable to help incumbent industries 
take a technological leap of faith with their facilities

BY PATRICK MANNION
Contributing Editor 
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Fig. 1: Rockwell Automation’s Pavilion8 model predictive control combines many of the elements necessary to improve processes.
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open, interoperable platforms in terms 
of both hardware and soft ware to bring 
down costs while allowing them to take 
advantage of the latest technologies.

This imperative drove ExxonMobil 
to kickstart the Open Process Auto-
mation Forum, which now operates 
under the auspices of The Open Group. 
It will eventually lead to a “standard 
of standards” that will pick the best of 
what currently exists, such as interfaces 
like Fieldbus (just an example), and 
add what’s necessary to fill in any gaps. 
Many industrial standards exist just for 
connectivity, including Modbus, BAC-
net, Fieldbus, Ethernet, and SCADA, 
along with wireless interfaces such as 
WirelessHART, zigbee, Z-Wave, and 
Wi-Fi. The new forum goes beyond 
connectivity, however, to include 
interoperable process control software, 
security, and data formats.

Other interoperability efforts are 
also afoot: The Industrial Internet 
Consortium is working to to find some 
level of interoperability for manufac-
turing and control, though currently 
with much more focus on the internet 
and cloud connectivity aspect. It’s 
looking to find common ground in 
terms of protocols, devices, interfaces, 
data management, analytics, and cloud 
operations.

To that end, it has formed the In-
dustrial Internet Interoperability Coali-
tion (I3C) to focus on specific hotspots 

for interoperability (Fig. 2).
The group defines clusters that need 

specific focus, such as the Smart Facili-
ty Operations in Manufacturing cluster 
that includes wireless shop-floor inter-
faces and data-exchange formats.

Connecting IT and OT
As the standards work continues, 
designers and embedded developers 
still have to fi gure out how to respond 
to management’s demand for more OT 
process data to feed the analytics en-
gines and presentation dashboards. Th is 
means that IT and OT must work to-
gether to get the necessary data, without 
compromising security in the enterprise 
side, while maintaining the integrity 
of legacy brownfi eld systems that have 
been in operation for decades.

Th e one device that comes to the fore 
in enabling this is the edge gateway de-
vice. On one side is the interface to the 
current and legacy systems over a range 
of heterogeneous wired and wireless in-
dustrial networks. On the other is a sim-
ple Ethernet wired and/or LTE wireless 
connection to the back-end enterprise 
IT networks, or directly to the cloud. 
Within the gateway itself, a designer has 
to ensure suffi  cient processing power, 
memory, connectivity support, and 
hardware-based, root-of-trust security 
to future-proof an implementation for at 
least eight to 15 years.

Two companies that have stepped 

Fig. 2: Th e I3C group was formed to focus on ensuring interoperability at key hotspots, such 
as communications or data-exchange formats.
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up to meet these requirements are Huawei and Dell. Huawei 
has introduced its AR502 Series Agile Gateway that is based 
on an ARM dual-core Cortex-A9 running at 700 MHz, with 

256 Mbytes of DDR3 RAM and 512 Mbytes of flash (Fig. 3). 
It supports one or two gigabit-Ethernet interfaces for local, 
on-site network connectivity, as well as 802.11/b/g/n wireless, 
RS-232, RS-485/RS422, USB, DI/DO (RF45 connector), and 
LVTTL. For data backhaul to the main server or to the cloud, 
it supports GSM, 3G, and 4G/LTE backhaul to the network.

Security support is extensive, including AAA authentica-
tion, RADIUS authentication and 8021.X/MAC/MAC bypass 
authentication with PKI management, CPU protection, and 
denial of service (DoS) and Flood attack prevention.

For its part, the Dell Edge Gateway 5000 line is based on 
an Intel Atom processor running at up to 1.75 GHz with up to 
8 Gbytes of DDR3 memory, as well as solid-state drive (SSD) 
support for up to 256 Gbytes (Fig. 3). It also has a wide range 
of local networking support, including HDMI support, which 
plays to the increasing use of high-resolution video for indus-
trial vision systems. It, too, includes up to two GbE interfaces. 
Its backhaul to the network is wired, and it supports Intel’s 
Trusted Platform Module (TPM) 2.0 implementation.

Both the Dell and Huawei gateways also support Tri-
dium’s Niagara control framework that allows control, 
analysis, and visualization of diverse systems and networks. 
Kodaro recently ported Niagara to the Dell gateway, partner-
ing with IoTium for its iNodeOS-managed operating-sys-
tem (OS) technology to enable secure, zero-touch network 
provisioning and remote updates.

This collaboration is important, as one of IoTium’s 
iNodeOS features is that it eliminates the need to ask IT to 
open ports or change proxy settings. In doing so, it helps 
maintain the integrity of the IT network while ensuring fast 
deployment.

Edge computing for industrial
The Huawei and Dell gateways are symbolic of the impor-
tance of this form of edge computing. It has become so 
critical that the IIC has partnered with the Chinese Edge 
Computing Consortium (ECC) to scale this type of edge 
processing such that it’s more interoperable and to all more 
analytics to occur at the edge, instead of inducing latencies 
and loading down networks by sending data to and from the 
local device or network, to the cloud, unnecessarily. If the 
gateway can do local analytics, let it.

The IIC and ECC will collaborate on IIoT best practices, 
standards, and test-bed development. As they do so, the 
sensors and microcontrollers that are generating the data 
will continue to become more integrated on devices, such 
as motors, with Rockwell already planning more self-aware 
systems. These can detect when, for example, motor bear-
ings are getting too hot and slow it down before an entire 
assembly line is compromised.

Self-aware devices and IIoT best practices, along with 
advanced robotics, are very likely to be part and parcel of 
the new Foxconn plant. It may well be a case study in what’s 
desirable and what’s feasible. Somewhere in the middle may 
be something that’s standardizable. ☐ 

Fig. 3: The Huawei AR502 
Agile Gateway (above) is 
based on an ARM Cortex-A9 
running at 700 MHz, while 
the Dell Edge Gateway 5000 
(left) uses an Intel Atom 
processor running at up to 
1.75 GHz. 
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The ever-increasing trend toward 
miniaturization and flatness of 
electronic devices is a given for 

consumer markets, but now the demand 
for smaller power circuits has also spilled 
into industrial and military applications, 
in which space and weight savings are re-
quirements for next-generation designs. 
The challenge for system design engi-

neers is to source smaller components to 
save space without compromising system 
life and reliability.

This is especially difficult when sourc-
ing for capacitors, which are often among 
the tallest components on a power-sup-
ply board. The alternative is to spread 
the capacitors over large areas of PC 
board when banked in parallel to meet 
minimum capacitance requirements 
for hold-up and bulk storage. However, 
capacitor manufacturing technology and 
techniques are improving, leading to the 
reinvention of the humble aluminum 
electrolytic capacitor to achieve flatter 

package styles to help power-supply 
designers meet their design needs.

Electrolytic capacitor’s evolution
Over the past decade, capacitors have 
seen incremental technology improve-
ments that have helped to shrink compo-
nent size. As an example, improvements 
in material specifications such as high-
gain anode foils for aluminum electro-
lytics have helped achieve higher CV 
(capacitance * voltage) ratings for a given 
capacitor size. The development and 
application of new electrolyte systems 
and improved lead attachment technol-

Aluminum electrolytic capacitor 
redesign saves space
Aluminum electrolytic capacitors have evolved to meet the small-footprint 
needs of consumer and military applications thanks to new manufacturing 
techniques, including laser welds that extend their life even further

BY MARIO DIPIETRO
Product Marketing Manager,  
Flatpack Division, Cornell Dubilier 
Electronics, Inc.
www.cde.com 
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ogy have helped to lower ESR, thereby 
reducing power loss for the same amount 
of ripple current and allowing for smaller 
components to be used without over-
heating. Typically, these advances have 
been applied to existing package styles 
(form factors), which have limited poten-
tial space savings.

Cylindrical packaging has been 
the dominant form factor for alumi-
num electrolytic capacitors since their 
invention. While this design concept has 
facilitated efficient manufacturing, it has 
created challenges for component de-
signers seeking to achieve significant size 
reductions along with substantial gains 
in operating life. In addition, electrolytics 
have historically suffered from dry-out 
over time, thereby limiting their lifespan.

Before discussing the role that other 
package types can play in improving 
energy density and life expectancy, it 
is useful to look at how conventional 
aluminum electrolytic capacitors are 
constructed. Two layers of specially 
etched aluminized foils are separated by 
insulating layers of paper (impregnated 
with a liquid electrolyte), wound together 
to form a cylinder, and packaged in 
an aluminum housing. One foil has an 
oxide layer, which becomes the anode; 
the second is the cathode. The cathode 
and anode are connected to leads or 
terminals, and the housing is sealed with 
a rubber gasket to prevent the electrolyte 
from escaping. The housing also has a 
vent, intended to relieve internal pressure 
from hydrogen gas. The resulting pack-
age must be robust enough to withstand 
a wide range of operating conditions 

while keeping its electrolyte within the 
component. This packaging technology 
can eat up of a lot of space. In the small-
est of SMT package sizes, the packaging 
materials (case, spacers, gaskets, etc.) can 
take up 60% of the total finished capaci-
tor volume.

Competing technologies, especial-

ly tantalum capacitors, have achieved 
higher energy density and lower cost 
per CV compared with SMT aluminum 
electrolytics, especially at the lower volt-
ages at which they dominate board-level 
applications for bulk storage and filter-
ing. It is not uncommon to see arrays 
of tantalum capacitors on a PC board, 
connected in parallel to meet the hold-up 
requirements of the devices they serve. 
Tradeoffs between height reductions and 

board real estate must be considered be-
cause spacing between paralleled banked 
capacitors can further reduce the energy 
density of the total capacitance solution 
needed for bulk storage and filtering.

To meet the challenges of low-height 
profile, PC board footprint reduction, 
long life, and improved system reliability, 
Cornell Dubilier (CDE) has advanced 
its flat electrolytic capacitor technology 
to offer price and performance equal to 
or better than the more complex banked 
alternatives.

The company has been producing flat 
aluminum electrolytic capacitors (types 
MLP and MLS) for more than 20 years. 
Its Flatpack technology uses flattened 
capacitor windings to create high-ener-
gy-density designs with welded seals to 
prevent electrolyte loss over the course of 
the capacitor’s life — the Achilles’ heel of 
its cylindrical predecessor.

The welded seal eliminates the need 
for a gasket, which further improves 
energy density. Mostly used in military 
and aerospace applications, these pris-
matic types are extremely robust and 
have proven performance in the most 
critical applications for airborne power 
supplies and ship-board and ground-
based radar systems. Over the past two 
decades, Flatpacks have made inroads 
in displacing wet tantalum capacitors, 
which had previously been the only 

Fig. 1: A comparison of electrolyte loss (by weight measure) from data taken during a 4,000-
hour 105°C life test on the hermetic MLSH and non-hermetic capacitors.

Cylindrical packaging has been the dominant 
form factor for aluminum electrolytic 
capacitors since their invention. While this 
has facilitated efficient manufacturing, it has 
created challenges for component designers 
seeking to achieve significant size reductions 
along with substantial gains in operating life.
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high-capacitance types available with 
a hermetic seal and robust packaging. 
The availability of flat, robust, high-re-
liability capacitors has already helped 
military product designers shrink their 
board designs, save weight, and improve 
system reliability.

More recently, CDE has made several 
additional advancements in flat-capacitor 
design and packaging techniques that 
shrink the components even further. One 
critical example is improved seal tech-
nologies from “near hermetic” to “true 
hermetic” with glass-to-metal seals. The 
developments led to CDE introducing its 
MLSH Slimpack series of hermetically 
sealed aluminum electrolytic capacitors 
in 2016 (Fig. 1).

These feature glass-to-metal seals that 
completely prevent dry-out of the capac-
itor electrolyte. As a result, specifications 
indicate that at rated voltage, operating 
life is 5,000 hours. Capacitance values 
reach 3,200 µF, with voltage ratings up to 
250 Vdc. Packages are available as small 
as 1.0 x 0.5 x 1.5 in., with up to 80 g’s of 
vibration withstand.

The company’s upcoming THA series 
pushes energy density even further and 
is targeted for commercial and industrial 
applications as an alternative to arrays of 
tantalum or SMT aluminum electrolytic 
capacitors. Conceptually, it shares the flat 
internal design of earlier Flatpack types, 
but its aluminum enclosure is only 8 mm 
thin. The THA package is laser-welded 
to prevent electrolyte loss, offering a 
superior seal and extending service life 

and shelf life as compared to conven-
tional package types. Rated for 85°C, the 
components have been tested to more 
than 5,000 hours at rated conditions. 
CDE plans to offer a 105°C version, type 
THAS, wrapped in a steel sleeve to pro-
vide even greater rigidity.

In general, a flat electrolytic can offer 
a significant improvement in profile (Fig. 
2) and board-space reduction (Fig. 3) 
for an equivalent CV product to that of 
earlier technologies.

As shown, the space savings potential 
of the THA series component is substan-
tial when directly compared with boards 
populated with banks of axial and SMT 
aluminum electrolytic capacitors for the 
same capacitance and voltage ratings 
(5,800 µF, 35 Vdc at 85°C). Note that 
on the boards containing the tantalum 
and SMT devices, there is also a lot of 

unavoidable space between capacitors.
In addition to the compactness, tight 

seals, and robustness of the THA and 
MLSH components, use of a single com-
ponent (versus multiple components) 
greatly simplifies assembly and signifi-
cantly improves system reliability by 

reducing component count and connec-
tion points to the board. In the banked 
configurations, the failure of just one 
capacitor could prevent the entire bank 
from functioning.

As future applications demand thin-
ner storage applications, we will continue 
to see a corresponding reduction in 
capacitor profiles. Cylindrical capacitors 
will continue to dominate where fully 
optimized space and weight require-
ments are not required. Even within the 
flat package design, there is room for 
continued improvement. ☐

Fig. 3: The space-saving and component-count reduction potential of THA capacitors (left) versus  
an SMT aluminum electrolytic (center) and axial aluminum electrolytic bank (right) are substantial.

Fig. 2: Comparison of profile and footprint of THA (center) versus SMT aluminum electrolytic (left) and axial aluminum electrolytic capacitor 
bank (right) with similar values and ratings (35 Vdc at 85°C).
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Industry 4.0 is a new byword for the 
modern factory environment. It 
encompasses networked controllers 

continuously monitoring inputs from 
hundreds, or even thousands, of sensors 
like level detectors. Simultaneously, 
signals are sent to a similar number of 
output devices such as valves, solenoids, 
or motor drives.

In this article, we will show how elec-
tronic marshaling has simplified the pro-
cess of connecting this expanding set of 
field wiring back to the controller. We will 
also present another solution that brings a 
new degree of flexibility compared to the 
electronic marshaling approach.

Wired marshaling
Until recently, the standard way of con-
necting field I/O devices to a program-
mable logic controller (PLC) has been 
through the traditional wired marshaling 

method, as illustrated in Fig. 1. The 
multicore cables run wires from the field 
devices located on the factory floor to 
the terminal blocks of marshaling panels, 
usually located in an I/O room.

Here, the wiring is cross-marshaled 
so that each field device is connected to 
the I/O card of the appropriate controller 
channel.

This approach has the potential to 
cause problems. For example, during 
cross-marshaling, it’s difficult to keep 
track of which wires are coming from 
and going to, leading to errors if wires 
are incorrectly connected or even left 
completely unconnected. Debugging and 
testing each connection can be time-con-
suming and laborious for technicians 
and engineers alike, potentially introduc-
ing costly delays to the commissioning of 
a new process.

In theory, once debugging is complete, 

the system should run correctly, but addi-
tional problems can emerge if unforeseen 
changes occur late in the project. Some-
times it may be necessary to add a new 
field device. For example, if a tempera-
ture switch is changed to a temperature 
transmitter, a digital input will need to be 
changed to an analog input.

An even worse situation occurs if 
new field devices are added to the sys-
tem but the marshaling panel does not 
have enough spare connections of the 
required type to accommodate them. In 
this case, the controller would need to be 
replaced, potentially adding additional 
cost and delay to the project.

Electronic marshaling
Wired marshaling has started to be 
replaced by electronic marshaling, a new 
approach to signal routing in process 
automation (Fig. 2).

This technique was developed to pre-
vent the human errors associated with 
the manual element of wired marshal-
ing, namely the cross-connection of the 
I/O devices on the marshaling panels. 
As with wired marshaling, the multicore 
cables from the field are routed to the 
right side of the terminal blocks in the 
marshaling cabinet by technicians on 
the factory floor.

However, in the I/O room, there’s no 
longer any need to manually connect 
each terminal block to the appropriate 
controller I/O channel, as this is handled 
electronically within the system itself. The 
clear advantage of electronic marshaling 
is that an I/O device can be connected to 

Digital I/O finally 
means digital I/O
Electronic marshaling is replacing the traditional 
wired marshaling approach for connecting field 
I/O devices. A high-side switch with digital input 
configuration further enhances system flexibility.

BY MICHAEL JACKSON, Analog IC Design Engineer;
SEAN LONG, Director, Applications, Industrial & Healthcare Business Unit, 
Maxim Integrated
www.maximintegrated.com

Fig. 1: A view of how wired marshaling connects field I/O devices 
to PLCs.

Fig. 2: This is how electronic marshaling improves signal routing 
in industrial automation designs.
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a specifi c controller whenever necessary 
without physical wiring changes.

If at a later stage in the project, chang-
es are made to I/O types, or additional 
devices are required, no changes are 
needed to the existing wiring or cabinets. 
In addition, extra I/O capacity can be 
added to the marshaling cabinets and 
then electronically marshaled to the 
controllers as required.

At the heart of the electronic mar-
shaling approach is a rack of portable 
and replaceable modules or cards. An 
appropriate card type is inserted into 
the slot to which the wiring for an I/O 
field device is connected. For exam-
ple, a digital input (DI) card would be 
placed in the slot for a temperature 
switch.

Th e card would then connect to the 
appropriate channel of the controller. 
Th e function of each controller channel 
is defi ned by the type of card placed in 
each slot.

A new type of digital I/O
While the fl exibility off ered by elec-
tronic marshaling is obvious, there is 
a not-so-obvious inherent infl exibility. 
Traditionally, industrial and process 
control engineers have used the term 
“digital I/O” to refer to digital signals 

transmitted and received by PLCs. How-
ever, the term itself is something of a 
misnomer. Th ere is no such thing as a 
“digital I/O” channel on a PLC.

Th ere exists either a digital input (DI) 
channel or a digital output (DO) channel. 
Th us, if it’s necessary to change the func-
tionality of a controller channel from a 
DI to a DO, or vice versa, the physical 
card for the channel must be changed. 
Also, the total number of DI and DO 
channels is defi ned by the number of 
each type of card in the rack.

Th at places limitations on the fl ex-
ibility of the electronically marshaled 
system by fi xing the number of DI 
channels and DO channels in the rack. 
Clearly, a more desirable scenario would 
be to confi gure each channel as either a 
DI or a DO, as needed.

It’s now possible with a high-side 
push-pull driver that operates as both 
an industrial DO and industrial DI. 
Using the MAX14914 from Maxim 
Integrated, for example, the PLC can 
confi gure each card to function as either 
a DI or a DO.

A card doesn’t need to be manually 
removed and reconfi gured if the func-
tionality of the channel changes. Control 
channels can truly be designated as “dig-
ital I/O” channels without limiting the 

number of each type of channel. Th e only 
limitation will be the number of channels 
the PLC itself can handle.

Other important features of a high-
side switch like MAX14914 include low 
RON (Fig. 3) and very low propagation 
delay of less than 2 µs in DI mode (Fig. 4).

Conclusion
In this article, we reviewed the tradition-
al approach to signal routing in process 
automation systems, namely wired mar-
shaling. We showed how the problems 
associated with this approach have been 
largely addressed by the migration to 
electronic marshaling.

While this has been a considerable 
improvement in its current guise, it’s 
not without its limitations. A high-side 
switch with digital input confi guration, 
such as the MAX14914 chip, off ers a 
new degree of fl exibility for electronic 
marshaling.

Th e ability to electronically confi g-
ure an individual controller channel as 
either a digital input or digital output, 
without the need to change hardware and 
without limitation on the available card 
types, allows greater design fl exibility 
and reduces the costs associated with 
changes that can occur during the project 
commissioning process. ☐

Fig. 3: High-side on-resistance vs. load current in a high-side/
push-pull driver.

Fig. 4: Propagation delay vs. temperature in DI mode.
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Developing autonomous driving 
SoCs is equivalent to having 
three high-speed sports cars 

converging on the same intersection 
from different directions. Each car is on a 
mission-critical path, but can the drivers 
safely navigate the intersection without 
slowing down, stopping, or crashing? 
Now, instead of cars, imagine three con-
flicting design requirements converging at 
the same intersection on an SoC design:
1. Safety
2.  Near-real-time embedded performance
3. Supercomputing complexity

Developing autonomous driving 
technology represents an exciting growth 
opportunity for the semiconductor in-
dustry, and it will attract many developers 
from both traditional and non-traditional 
SoC design teams. The stakes are high be-
cause the first-place winner will dominate 
the market. The second- and third-place 
finishers might be able to survive, but the 
companies that finish fourth through 20th 
place will not have much to celebrate.

The engineering challenge is to simul-
taneously integrate all three features — 
safety, performance, and complexity — 
into one device. These requirements may 
perplex system designers in ways that 
personal computer, mobile phone, and 
data center systems didn’t. Autonomous 
driving chips must be economically via-
ble and meet the technology expectations 
of automotive OEMs and regulators.

Current trends and ISO 26262
The safety and supercomputing re-
quirements in autonomous driving 
systems are extremely complex and pose 
obstacles to deliver near-real-time per-
formance. Therefore, performance will 
suffer if functional safety mechanisms are 
added only via software.

Designers of advanced driver assis-
tance systems (ADAS) once attempted to 
solve these challenges by creating more 
complex software. This approach was 
unsustainable for autonomous driving be-
cause it adversely affected system latency, 
processing bandwidth, and safety. Fur-
thermore, once the software is deployed in 
the field, upgrading and maintaining the 
system creates more risk and cost.

Fortunately, the ISO 26262 specification 
offers a guide for software and hardware 
development of ADAS designs while adding 
a safety mechanism to the CPUs, memory 
controllers, and on-chip interconnects.

The ISO 26262 specification is 
enabling the development of even more 
complex autonomous driving SoCs. These 
systems implement neural networks with 
multiple heterogeneous hardware accel-
erators. And that facilitates more efficient 
vision processing, sensor fusion, and 
autonomous driving functions.

Machine learning drives 
complexity
Here, to understand the level of complex-
ity, you must first consider the challenges 
that hardware engineers face when cre-
ating functionally safe supercomputing 
systems. For autonomous driving SoC 
designs, responding to changing condi-

tions in the physical world is an essential 
requirement for meeting this challenge.

The good news is that the physical 
world exists on a microsecond timescale, 
while the computing world works in a 
nanosecond realm. The bad news is that, 
unlike the mobile and PC space, autono-
mous driving SoCs will have to perform 
a type of artificial intelligence known as 
deep-machine learning.

To avoid reliance on a pre-pro-
grammed algorithmic approach, which 
could never work in the complex phys-
ical world, a hardware architecture that 
implements neural networks is emerg-
ing as one of the best ways to achieve 
deep-machine learning.

Machine learning requires multiple 
calculations to compute a useful “an-
swer” to the system. Simplifying, paral-
lelizing, and hardware-accelerating these 
calculations are required to get an answer 
within the physical-world time budget.

Hardware acceleration
Autonomous driving hardware will drive 
machine learning by dividing an SoC 
into areas that perform specific algorith-
mic tasks. It’s done via optimized and 
connected processing nodes. These pro-
cessing nodes are custom processing el-
ements or hardware accelerators that act 
as neurons within the neural network.

To reduce computational latency, 
a larger share of machine-learning 
processing must be implemented in the 
SoC architecture via algorithm-specific 
hardware accelerators. It helps in manag-
ing the latency, bandwidth, and quali-
ty-of-service (QoS) in communication 
paths between the processing nodes.

Achieving near-real-time performance 
for autonomous driving becomes increas-
ingly difficult as the number of hardware 
accelerators increases. Therefore, the on-
chip interconnect linking the accelerators 

The road to autonomous 
driving is paved with multiple 
neural network SoCs
Three conflicting design requirements — safety, 
performance, and complexity — challenge SoC 
designers in ways that smartphones and data 
center computing never did    

BY KURT SHULER
Vice President of Marketing, ArterisIP
www.arteris.com
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Fig. 1: Current machine learning and ADAS chips split algorithmic processing over multiple hardware accelerator types to optimize 
processing efficiency.

Fig. 2: In modern machine-learning systems, a larger share of algorithmic processing is being provisioned on custom hardware accelerators.
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becomes a critical component in achiev-
ing improved efficiency. In contrast, data 
center neural networks can withstand a 
fair amount of latency due to chip-to-chip 
or server-to-server communications.

Trend toward cache coherency
In addition to the low-latency re-
quirements, the neural network and 
supercomputing operations require 
high-bandwidth communications 
between processing nodes to keep them 
efficiently fed. It allows the computation 
and sharing of information to be done as 
quickly as possible.

One way to share information is to 
couple memories, usually in the form 
of internal SRAMs, to each processing 
element or subsystem. That memory is 
then used as an output mailbox, which is 
fed inputs for subsequent computational 
steps. Managing this type of communi-
cation in software becomes difficult to 
maintain and increases latency as the 
number of processing elements escalates.

Autonomous driving SoC design 
teams who are on the cutting edge of 
innovation have been adopting het-
erogeneous cache coherency. It’s a 
more scalable approach for achieving 
high-bandwidth and low-latency on-chip 
communications as it simplifies software.

The race toward autonomous driving 
has officially kicked off a new era of 
prominence for hardware accelerators in 
SoC design. In the past, main CPUs or 
CPU clusters were the most significant 
hardware blocks on the chip.

Today, hardware accelerators are gain-
ing prominence because SoC architects 
now innovate by dividing complex algo-
rithms into smaller computations. And 
these computations can be more efficient-
ly processed by hardware accelerators and 
by the architecture that best connects and 
feeds this processing network.

Functional safety
Functional safety adds another layer of 
complexity to autonomous driving SoC 
development. The SoC will execute all au-
tonomous driving functions in a scheme 
that will detect and, in some cases, correct 
errors and failures. Detecting and cor-
recting faults demands additional system 

logic, which can steal processing power 
from the supercomputing functionality, 
especially if it’s implemented in software.

The key for design teams is to analyze 
their system and implement hard-
ware-based fault detection and repair 
capabilities based upon the hazards and 
risks of various faults. Additionally, they 
can compensate for the complexity of 
software-only fault detection approach.

Addressing faults in hardware will add 
additional logic to the SoC design. This 
will increase latency and die area, which 
is often the only way to meet system QoS 
and power consumption requirements. 
For example, SoC interconnect unit dupli-
cation can add a few clock cycles of laten-
cy to an operation, resulting in an increase 
of nanoseconds to finish the tasks.

However, implementing an equivalent 
functional safety mechanism in software re-
quires not only more time in the millisecond 
range but also more power consumption, 
especially for any off-chip DRAM access.

Enable hardware development 
teams
To achieve these “oil-and-water” require-
ments simultaneously, companies will need 
expertise in functional safety, near-real-time 
embedded processing, and high-perfor-
mance computing. Most companies may 
have knowledge in one or two areas, but not 
all three. Therefore, they must develop and 
hire in the areas where they lack experience.

Functional safety knowledge is chal-
lenging to obtain. This is because there is 

a shortage of engineers with functional 
safety knowledge. Many of the experts 
may not have proficiency in the types of 
highly complex semiconductors that the 
automotive industry must create.

At this point, the road to the auton-
omous driving SoCs passes through the 
executive office of the developer. There are 
simply not enough skills within each of 
these disciplines to hire away from other 
companies, and there are even fewer people 
who are capable of putting it all together.

The software will get the media “buzz” 
in the autonomous driving era because it 
has lower barriers to entry than hardware 
development and is easier for investors to 
understand. However, it’s the semicon-
ductor developers who are truly innovat-
ing by devising custom hardware finely 
tuned to execute complex software.

These teams have already created 
ADAS systems that provide a model for 
successfully integrating the three layers of 
complexity: safety, latency, and perfor-
mance. These trends provide hints of what 
autonomous driving SoCs will look like: a 
tightly coupled hardware-software design 
optimized for efficient code execution; a 
cache-coherent SoC architecture support-
ing deep-machine learning; and multiple 
heterogeneous processing elements.

And an intelligent approach to imple-
menting functional safety without sacri-
ficing power efficiency, performance, and 
area. Are you ready? Start your engines, 
and don’t be afraid to stop and ask for 
directions along the way. ☐

Fig. 3: Functional safety duplicates certain logic and compares results to identify faults.
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What started when computer 
screens began replacing pa-
per — the application of dig-

ital technology to enhance and replace 
traditional methods for doing nearly 
everything — is gaining another burst 
of momentum with the advent of cloud 
services and IoT. But the changes that are 
happening are more than the introduc-
tion of new devices and services. Digital 
transformation is altering the very way 
that industry needs to think.

Consider: Have you been to a book-
store lately?

If so, is it the same bookstore that 
you’ve been going to for years or one 
you found because your favorite one 
closed recently? Bookstores have been 
disappearing at a rate exceeding that of 
most any other retail operation. Whole 

Digital transformation is 
altering the way that we  
need to be thinking
Like “cloud” and “IoT,” 
it seems like everyone 
and everything needs 
“digital transformation.” 
But what does that 
really mean for 
industry?

BY HOWARD COHEN
Contributing Writer
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chains have disappeared.
Why?
The bookstore market has been 

significantly disrupted by a digital 
transformation of their entire industry. 
Customers actually prefer obtaining 
books online from a website where they 
can readily consult reviews from other 
readers, determine if they want the book, 
and purchase it without ever leaving the 
comfort of their easy chair. They then 
read it on the same device they bought it 
on. Ultimate convenience.

Digital transformation
Not the subject of an upcoming sci-
ence-fiction movie, and not even a 
sudden dramatic change, digital trans-
formation has been taking place at many 
companies in many sectors for many 
years now.

These companies have chosen digital 
transformation because it is a gradual 
process in which small, incremental 
change is the rule. No disruption of oper-
ations or cash flow. And once the change 
is implemented, the next step is to learn 
from it — see how it changes things and 
how that change may affect what comes 
next.

This is not to say that these compa-
nies didn’t start with a plan — quite the 
contrary. At the beginning, they con-
sulted with everyone, asking what they 
wanted to see changed and improved. 
What did they need to be doing better? 
Was it something that could be improved 
with digital technologies? How valuable 
was that change? How many people in 
the company, and how many customers, 
did it affect?

During this planning process, the 
planners recognized that no plan should 
be cast in stone because that inflexibility 
may lead to a great deal of work with 
insufficient results. By considering the 
learnings from each phase, they would 
be able to improve upon the original 
plan as they proceeded. The result of 
this iterative approach of implementing, 
then learning, then implementing more 
assured that they would end up with a 
far more complete set of solutions to 
the challenges they originally set out to 
achieve.

No operational disruption, but 
disruptive thinking nonetheless
While one of the core objectives of digital 
transformation is to achieve radical 
improvement without disruption of 
operations or cash flow, it is disruptive 
thinking nonetheless. It requires the 

willingness to shift strategic gears — shift 
your paradigm from the traditional 
“ready, aim, fire” to a process that is more 
“ready, aim, fire, aim, fire, aim, fire, and 
so on.”

The other thing that is disruptive 
about this way of thinking is that it has 
no real end point. Another objective is 
constant improvement, constant refine-
ment, and constant acceleration toward 
successful outcomes.

When the final result of every phase 
of a project is to obtain better under-

standing of how to create improvement, 
there may never be a final phase. In fact, 
many digital transformers no longer 
refer to what they’re doing as a “project.” 
Instead, it becomes an ongoing, continu-
ing process in which the results from 
the latest implementation are observed, 
informing new plans that are then 
implemented, and the loop begins again 
and again.

The change is the challenge
Digital transformation is not, by defini-
tion, difficult, though many perceive it to 
be so. Because each step is iterative and 
limited in scope, each is fairly easy to 
implement.

What is difficult is getting the people 
involved in the digital transformation 
process to change their thinking from 
monolithic to modular. From marathon 
to sprints. From “Hail Mary” to short 
yardage. From sticking to the plan from 
beginning to end to modifying the plan 
at every step along the way.

This is a very different way of thinking 
and a very different way of approaching 
process improvement. We still begin with 
the end in mind, as leadership guru and 
author Stephen Covey (“The Seven Hab-
its of Highly Effective People”) suggests, 
but we recognize right from the outset 
that the “end” is uncertain, and that’s a 
good thing.

Embracing this change is the chal-
lenge in successfully enjoying all of the 
immense benefits available from digital 
transformation. This requires executive 
sponsorship from the top of the company 
that flows down through every level of 
the corporate hierarchy.

Immense benefits
Digital transformation is meant to enable 
your people to do what they do better, 
faster, and more effectively, with highly 
facilitated collaboration and communica-
tion capabilities that stay out of the way, 
allowing your teams to stay focused on 
the work, not the tools they use to do it. 
In the end, it’s not about bigger, better, 
faster technology. It’s about people en-
joying their work much more, especially 
as they achieve far more satisfying and 
productive results. ☐

Digital transformation is 
not, by definition, difficult. 
What is difficult is getting 
the people involved in the 
process to change their 
thinking from monolithic to 
modular. Embracing this 
change is the challenge 
in successfully enjoying all 
of the immense benefits 
available.
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Reed relay shrinks 
size, boosts 
density
Pickering Electron-
ics has unveiled a 
new reed relay that 
requires a board area of mere 4 x 4 mm. The company claims 
that its Series 120 relays occupy the smallest board area while 
boasting the highest packing density currently available.

The new reed relays are available in two switch types: a 
general-purpose sputtered ruthenium switch rated for up to 20 
W and 1 A and a low-level sputtered ruthenium switch rated at 
10 W and 0.5 A.

These reed switches are oriented vertically within the pack-
age, and that significantly improves the packing density. But 
the small package size doesn’t allow an internal diode, either. 
Here, it’s worth mentioning that back EMF suppression diodes 
are included in many relay drivers. However, if they are taken 
out, depending on the drive method, diodes can be provided 
externally.

The Series 120 relays feature an internal mu-metal magnetic 
screen. Mu-metal provides high permeability and low magnet-
ic remanence and eliminates problems that would otherwise 
occur due to magnetic interaction. The relays without magnet-
ic screening are not suitable for applications in which dense 
packing is required.

The connectors — available in SMD and through-hole 
formats — allow these relays to be stacked in either a row or in 
a matrix on a 4-mm pitch.
Pickering Electronics: www.pickeringrelay.com

Heat sinks available in extruded 
and stamped versions

CUI’s Thermal Management Group has added a heat sink prod-
uct line to its existing portfolio of Peltier devices and DC fans. 
The new aluminum heat sinks — available in both extruded 
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and stamped versions — are designed to improve the heat dissi-
pation of low- and high-power board-level applications.

The stampings and extrusions are conveniently measured 
under four conditions for thermal resistance, making it easier 
to select the optimal heat sink for natural convection or forced 
air cooling systems. CUI’s new heat sinks are compatible with 
TO 218, TO 220, TO 252, and TO 263 transistor packages.

The extruded and stamped heat sinks come in tin-plated or 
black-anodized material finishes and are available with or with-
out solder pins in vertical or horizontal orientations. Thermal 
resistances measured at 75°C ΔT in natural convection environ-
ments are as low as 4.49°C/W, while power dissipation ratings 
measure up to 16.7 W at 75°C ΔT in natural convection.

CUI offers a range of custom heat sink capabilities along with 
standard form factors and sizes. The manufacturer claims that it 
can create virtually any shape or profile to fit specific design needs 
by using the choice between extrusions and stampings as well as 
alternate production methods such as forging and die casting.

CUI also makes available additional materials and finish-
es, including clear and color anodization, chromate powder 
coating, and nickel or zinc plating. Hole-punching for custom 
mounting patterns is also an option.

Moreover, CUI’s standard or custom heat sinks can be in-
tegrated with any of its current Peltier and DC fan offerings to 
assemble more complex thermal solutions.
CUI: www.cui.com

BLDC motor conforms to 
environmental lab tests
BEI Kimco has announced the availability of a brushless DC 
(BLDC) motor for oil and gas exploration applications. The 
manufacturer’s claim that the DII15-60-201A motor can oper-
ate reliably under extremely harsh conditions is supported by 
two independent environmental test labs.

BEI Kimco’s new high-pressure high-temperature (HPHT) 
motor has been certified by Precision Hermetic Technologies 
for temperature and pressure testing and by Intertek for shock 
and vibration testing. These lab tests validated the thermal, 
pressure, and vibration and shock load ratings of the motor 
throughout its operational life.

The testing validates that the DII15-60-201A motor can 
operate reliably under a continuous duty in temperatures of up 
to 205°C, atmospheric pressures of up to 30,000 psi, and shock 
and vibration loads approaching 1,000 g and 25 g, respectively.

The 1.5-inch-diameter motor is highly suitable for harsh 
down-hole applications such as mud pulser valves, caliper 
deployment, and sensor positioning. Walter Smith, applications 
engineer at BEI Kimco, says that the DII15-60-201A motor 
offers a solution that minimizes the downtime and high costs 
associated with motor failures.

The BLDC motor incorporates a proprietary Hall com-
mutation circuit and structural enhancements coupled with 
advanced magnets to support high operating efficiencies and 
durability. The optional features include custom gearbox inter-
faces and alternate winding.
BEI Kimco: www.beikimco.com

Offline transformers boast LLC 
resonant half-bridge topology
Wurth Electronics Midcom has released a new series of offline 
transformers that employs the LLC resonant half-bridge topol-
ogy. The MID-LLCEPC transformers utilize the low switching 
losses of the LLC topology to yield better efficiency.

The LLC resonant half-bridge topology is considered a 
highly attractive option for higher power levels. The LLC trans-
formers — developed with an EPC40 package — are capable of 
handling power levels of up to 400 W.

Dean Huumala, product marketing and development man-
ager at Wurth Electronics Midcom, says that the MID-LLCEPC 
series has been designed with a crimp terminal, which ensures 
better solder integrity on Litz wire terminations.

All four of the parts in the series are designed to take power 
from a PFC boost converter at a voltage ranging from 340 Vdc 
to 420 Vdc switching at 70 kHz to 140 kHz.

These new EPC-style offline LLC transformers are best suit-
ed for LLC resonant converters, high-efficiency switch-mode 
power supplies, display panels, telecom circuits, and audio 
applications.
Wurth Electronics Midcom: katalog.we-online.com/en/midcom/

26 Product Roundup
Electromechanical Components

SEPTEMBER 2017 • electronicproducts.com • ELECTRONIC PRODUCTS



Extended-range industrial DC/DC converters offer 6- and 
8-W models in DIP-16 package
Th e ATA series isolated DC/DC converters feature 6- and 8-W power outputs and off er 14 

variants per power output series. Th e DIP-16 form factor min-
imizes occupied board space with high power density, 
targeting applications including instrumentation, data 
communication, telecommunication and computer 
peripheral equipment, and industrial automation. 

All ATA series converters feature 4:1 inputs, while seven 
of the models have 9- to 36-V inputs and the other seven have 18- to 75-V 

inputs. Within each of these two categories, there is a choice of fi ve single-output models, 
off ering voltages of 3.3, 5, 12, 15, or 24 V, and two dual-output models off ering ±12 V or ±15 
V. Encapsulated in a 0.94 x 0.54-in. shielded metal case, the converters have a height of 0.32 
in. Th e 8-W models accommodate operating temperatures from –40°C to 80°C, while the 
6-W models operate up to 90°C. Off ering up to 86% conversion effi  ciency, the converters 
use 370-kHz fi xed-frequency switching to minimize the need for external EMI fi ltering and 
comply with the EN 55022 class A and FCC level A standards for conducted noise. Standard 
features include 1,500-Vdc I/O isolation, no-load power consumption, no minimum load 
requirement, remote on/off , overload voltage, and short-circuit protection.
Artesyn Embedded Technologies: www.artesyn.com

Cloud-based management 
tool suits iHP intelligent 
high-power systems
Th e PowerPro is a cloud-based manage-
ment tool for the company’s iHP series 
intelligent, confi gurable high-power 
systems. Th is high-level soft ware graphical user interface enables users to control and 
monitor all functions on one or multiple iHP systems using a standard web browser 
and internet connection.

Th e iHP series is a confi gurable intelligent high-power system with medical and 
industrial safety approvals. Th e new modular power system provides accuracy, reso-
lution, and stability as either a programmable voltage or current source. It provides 
up to 24 kW in 3-kW increments and can be confi gured for up to eight outputs using 
a wide variety of plug-in modules that address a large range of voltages and currents. 
Developers can use either an analog or digital interface to their system, supporting 
standard communications protocols, including CANbus, Ethernet, and RS485.

Users of the tool can create a custom dashboard to confi gure and monitor their 
iHP series power systems. It includes remote monitoring, custom alerts, an easy-to-use 
scripting language, and user management across an entire company. Th e PowerPro tool 
also incorporates widget-based graphical script creation that allows users to write their 
own process control routines. It is a web-based application and can be used with any 
operating system and device using a web browser without the need to install drivers.
Artesyn Embedded Technologies: www.artesyn.com

U-channel, 300-W AC/DC supplies offer 
factory-set outputs from 12 to 52 V
Th e MPU-300S series is a family of compact 300-W AC/DC 
power supplies that are approved to EN 60950. Four standard 
models operate from a universal input of 90 to 264 Vac, provid-
ing regulated single outputs of 12, 15, 24, or 48 Vdc. Th e output 
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is available factory-set within a range of 12 to 52 Vdc. Standard 
features include filtering to EN 55022 Class B, active power factor 
correction to EN 61000-3-2 D, peak output power to 600 W, rein-
forced insulation, and an I/O isolation of 3,000 Vac. All models are 
approved to EN 60950 and are protected for overload, overvoltage, 
overtemperature, and short-circuit faults.

All models include an on/off control input and a 12-V fan 
output as well as power-good and fan-fail signals. Per MIL 
HDBK 217F, the MTBF of the MPU-300S series is greater than 
100 khrs. The power supply family is packaged in a 5.0 x 3.2 x 
1.5-in. U-chassis. With 25-cfm airflow, they provide up to 300 
W of output power. Package options include a finger-safe cover 
and a choice of molex or terminal block connectors. All models 
are specified for operation from 0°C to 70°C (ambient).
MicroPower Direct: www.micropowerdirect.com

Low-power open-frame AC/DC power 
supplies housed in board-mount package
Four low-power, open-frame AC/DC power supply series were 
added to the VOF product family. The VOF-6B, VOF-10B, VOF-
15B, and VOF-20B series are 6-, 10-, 15-, and 20-W additions 

to the general-purpose AC/DC 
power supply portfolio that now 
ranges from 6 to 300 W. The sup-
plies are housed in board-mount 
packages measuring as small as 
1.913 x 0.917 x 0.638 in. The new 
models feature industry-stan-
dard pin-outs, 4-kVac isolation, 
and no-load power consump-
tion less than 100 mW, making 

them suitable for space-constrained, low power ITE, industrial, 
consumer, and smart-home applications.

The 6- to 20-W modules feature universal input voltages from 
85 to 264 Vac with single-output voltages of 5, 9, 12, 15, 24, and 
48 Vdc, depending upon the series. Operating temperatures at full 
load range from –25°C up to 50°C, derating to 50% load at 70°C. 
All models carry UL/cUL and TUV 60950-1 safety certifications 
while meeting EN 55032 Class B and FCC Class B limits for radiated 
emissions. Protections for short-circuit, overcurrent, and overvoltage 
come standard. The series also carry a minimum MTBF of 300,000 
hours at 115 Vac at 25°C ambient, calculated per MILHDBK-217F.
CUI: www.cui.com

Bus converter upgraded to include  
burst-mode for peak power demand
The BMR458 third-generation 3E quarter-brick bus converter 
has been upgraded to integrate burst-mode operation, which 
enables the module to handle 1,079 W of peak power for up 
to a maximum of one second. This burst-mode or peak-power 
capability eliminates the need for a second converter module 
to be placed in parallel. High-performance microprocessors 

and ASICs will require this burst of high-current demand that 
is typically well in excess of normal system operation. The 
quarter brick suits high-power applications that are powered 
by multi-cell batteries or rectifiers commonly used in the 
Information and Communication Technology (ICT) industry 
and employ intermediate bus conversion (IBC) or dynamic 
bus voltage (DBV) architectures.

Other features of the BMR458 include: 650-W power deliv-
ery, accurate current sharing, and active- or droop-current shar-
ing. Other key features including dynamic load compensation, 
snapshot parameter capture, and a PMBus V1.3 interface. Key 
electrical characteristics include efficiency up to 96.6% at half 
load and 96.3% at full load; maximum current output of 54.2 A; 
tightly regulated 12-V output (±2 mV, typical) across the 40- to 
60-V input voltage range; output current monitoring of ±1 A to 
enable accurate system-monitoring capability; and a fast tran-
sient recovery time of 1 ms. Further specifications include: an 
MTBF of 8.2 million hours; and I/O functional isolation of 2,250 
Vdc, which meets the latest IEC/EN/UL60905 safety standard. 
The converter is available in the industry-standard quarter-brick 
format with dimensions of 2.28 x 1.45 x 0.5 in. It is also available 
with an optional baseplate, enabling connection to a heatsink or 
cold plate for extreme environments.
Ericsson Power Modules: www.ericsson.com/powermodules

Mini DC/DC converters offer 4:1 input,  
9-W output 
The MD900xRU DC/
DC converter series 
packs 9 W of regulat-
ed output power in a 
miniature SIP pack-
age. These single- and 
dual-output DC/DC 
converters suit a wide 
range of board-level 
power distribution 
applications. Eighteen 
models operate from 
4:1 inputs of 9–36 Vdc and 18–75 Vdc, providing single and dual 
outputs of 3.3, 5, 9, 12, 15, 24, ±5, ±12, or ±15 Vdc. Standard features 
include efficiency to 89%, an input/output isolation of 1,600 Vdc, a 
remote on/off control input, and low-noise operation. All models 
are protected for overvoltage, overcurrent, and short-circuit faults. 
The MTBF of the MD900xRU series (per MIL HDBK 217F) is over 
1.0 Mhours.

All models of the MD900xRU family are packaged in a min-
iature SIP case that measures just 0.86 x 0.38 x 0.44 in. (21.8 
x 9.6 x 11.2 mm), yielding a power density of 44 W/in.3. Each 
model is specified for operation over the industrial temperature 
range of –40°C to 85°C with no heat sinking required. Cooling 
is via air convection. The converter series suits board-level 
industrial power applications.
MicroPower Direct: www.micropowerdirect.com
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MPD
m e m o ry  p r o t e c t i o n  d e v i c e s

 MPD DEVICES CAN BE FOUND ON MULTIPLE SOCIAL MEDIA DEVICES , SERVERS, AND DATABASES.
H E L P I N G  Y O U  L I K E  T H I N G S  E V E RY D AY

b a t t e r y h o l d e r s . c o m

http://batteryholders.com


LED lighting for industrial cabinets 
streamlines installation, operation
Weidmuller has launched an LED lighting solution to improve 
visibility for maintenance work in a range of applications, in-
cluding industrial control cabinets. Weidmuller Industry Light 
(WIL) can withstand harsh environmental conditions while 
delivering a space-saving and effective lighting solution in the 
cabinet or on the machine.

Weidmuller’s lighting solution comes in an IP67 aluminum 
housing; it’s a robust and compact housing that is 8 mm deep. 
Next, the 20° angle of the LEDs provides an ultra-wide light 
cone that can illuminate a broad area. It also eliminates the 
need to rotate the light for greater coverage.

The LEDs boast light color of 6,500 K — similar to daylight 
— with a power consumption of merely 420 mA and 24-Vdc 
operating voltage. Furthermore, the lighting solution can also 
be powered using an I/O distributor block.

Weidmuller’s industrial LED lighting solution comes with 
a streamlined installation and operation process. For a start, 
mounting holes are sized and spaced at 225 mm apart to ensure 
easy installation in conventional control cabinets without the 
need for additional hardware.

The lighting solution also features an M12 plug with a 
pre-fabricated cable for an easy, weathertight connection to the 
24-Vdc power supply.
Weidmuller: www.weidmuller.com

Chassis cooling system needs just 1U  
of space
Pixus Technologies 
has introduced a 
new cooling solu-
tion for OpenVPX 
and MicroTCA 
systems. The 12-V 
RiCool V fans 
provide up to 200 
cubic feet per 
minute (CFM) of 
cooling and 3.2 in. of H2O static pressure.

The new reverse-impeller blowers from Pixus require only 
1U of space above the card cage to provide high-performance 
cooling. And this approach helps keep the chassis height low 
while providing more efficient and effective cooling than axial 
muffin fans that are often employed in the rear of an enclosure.

The RiCool V fans also provide full shelf management func-
tionality and are individually hot swappable. Moreover, while 
Pixus’ new cooling solution facilitates intelligent cooling in sev-
eral backplane-based computing systems, there is also a self-con-
trolled version or thermistor for non-intelligent applications.

Pixus offers chassis platforms in OpenVPX, MicroTCA, 
AdvancedTCA, and VME64x formats.
Pixus Technologies: www.pixustechnologies.com

HIGH DIMENSIONAL STABILITY

From -60 to +300°F

www.masterbond.com

Hackensack, NJ 07601, USA ∙ +1.201.343.8983 ∙ main@masterbond.com

CAN YOUR EPOXY 
ADHESIVE GO LOW?
Epoxy System EP42HT-2LTE
Features an ultra low coefficient

of thermal expansion
CTE  9-12 X 10-6 in/in/°C

LOW SHRINKAGE UPON CURE
Linear <0.01%
Volumetric <0.1%

Elongation <5%

The original, proven, “Resinite” insulating tubing presents a unique combination of low cost
coupled with high mechanical strength and good dielectric properties. It will support lugs and
terminals and can be fabricated to specifications. Will accept dip and hand soldering of
terminals. Can be embossed for threaded cores. Also available in U/L flame retardant grade.

To receive literature & details fast - www.pptube.com

Phone: 847-537-4250 • Fax: 847-537-5777 • E-Mail: sales@pptube.com

LOW COST, HIGH STRENGTH, PHENOLIC
IMPREGNATED, “RESINITE” DIELECTRIC
TUBING FOR COIL WINDING, INSULATING

1033 S. Noel Ave., Wheeling, IL 60090
Paper Tube Company

More Than 75 Years - The OriginalMore Than 80 Years- The Original
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Power connectors distribute more current with less heat
Amphenol Industrial Products Group has introduced a new connector that distributes 
high-current DC power in a compact design. Th e Amphe-PD series transports higher 
currents with less heat in data center, robotics, and industrial automation applications.

Th e new solution is designed 
to connect wire-to-wire, wire-
to-board, and busbar termina-
tions. And these connectors are 
available in busbar mount, right 
angle, and vertical SMT-compat-
ible PCB mounts, off ering wire 
terminations ranging from 12 
AWG to 4 AWG.

Th e Amphe-PD connectors 
employ radial socket (RAD-

SOK) technology for higher amperage, lower t-rise, less resistance, and lower 
mating forces. Th e RADSOK terminal also facilitates more power in a smaller foot-
print by featuring a stamped hyperbolic contact with multiple beams for optimal 
current-carrying performance.

Th e Amphe-PD connectors feature an integrated latching mechanism for secure 
mating and tool-less assembly. Th ey also boast crimp contacts in the plug and recep-
tacle with a crimp barrel for up to 4-AWG wire.

Amphenol’s 3.6-mm connectors are UL-listed at 69 A and CSA-listed at 55 A. 
Moreover, these connectors support 50 A to 70 A continuous duty rating, and they 
meet RoHS and UL-94V-0 guidelines.
Amphenol Industrial Products Group: www.amphenol-industrial.com

RJ45 jacks with integrated magnetics 
target Ethernet applications
TE Connectivity has launched a range of 
RJ45 jacks with integrated magnetics for 
industrial applications such as program-
mable logic controllers (PLCs), motion 
controllers, and high-end industrial 
computers.

These jacks have a product life cycle 
aligned with industrial applications, lowering 
maintenance costs drastically. The company’s standard 
portfolio includes 1×1 straight and R/A, 1×2, and 2×1 form factors, tab up and 
tab down, and jacks with and without light-emitting diodes (LEDs).

Ruud van den Brink, product manager at TE Connectivity, says that as automa-
tion and the need for connectivity increase in factories, new industrial Ethernet 
solutions are required to improve connectivity and reduce downtime.

TE Connectivity’s new jacks support voltage-mode as well as current-mode PHY 
chips, enabling them to support almost every industrial Ethernet application.

The new jacks offer the ability to endure continuous operating temperatures 
up to 85°C, which is out of scope for RJ45 connectors that commonly support a 
maximum of 70°C. TE Connectivity has also enhanced the gold-plating thickness 
to limit contact corrosion over the connector’s lifetime.

The firm also claims to increase the vibration resistance and improve the 
number of mating cycles. Next, there is a reduction in electromagnetic inter-
ference (EMI) enabled by a higher number of EMI springs. The new RJ45 jacks 
boast 10 springs in the stacked configuration as compared to conventional six 
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springs in competing jacks.
TE Connectivity’s RJ45 jacks with integrated magnetics 

also support the infrared-reflow pin-in-paste (PiP) soldering 
process with high-temperature liquid crystal polymer (LCP) 
material. That, in turn, eliminates the need for an extra assem-
bly step when compared to wave-solderable RJ45s.
TE Connectivity: www.te.com

PCB covers 
available in solid 
and perforated 
options
Pixus Technologies 
has unveiled protective 
solder-side covers for 
3U and 6U Eurocard-based PCBs. And these covers come in 
specialized versions that mount onto OpenVPX, CompactPCI, 
and VME/64x boards.

The new PCB covers from Pixus offer mechanical protection of 
the component side of the modules during storage and transpor-
tation. Moreover, the attachment holes are carved according to the 
respective OpenVPX, CompactPCI, and VME/64x specifications.

The protective covers come in solid or perforated versions 
with standard sizes of 3U x 160 mm and 6U x 160 mm. Then 
there are sizes for 80-mm rear transition modules (RTMs) and 
220-mm boards available upon request.

The 0.3-mm anti-static PCB covers can withstand up to 
65°C temperature. And specialty 0.5-mm versions are rated 
up to 120°C temperature. Pixus also offers other board-level 
components such as ejector handles, front-panel faceplates, 
micro-switches, and PCB holders.
Pixus Technologies: www.pixustechnologies.com

Ultra™ Loud Piezoelectric Alarms  
Ultra Loud selection of piezoelectric whoops, warbles, sirens, 
beeps and more offers 1000Hz lower frequency than industry 
counterparts. Available in variety of voltages and output up 
to 108dB! Rugged panel mount products are IP68 and NEMA 
4X when used with optional gasket. ISO 9001:2000 registered 
company – all products made in the USA.

Floyd Bell Inc.
Tel: (614) 294-4000
Fax: (614) 291-0823
sales@floydbell.com
www.floydbell.com

Audiolarm II® Piezoelectric Alarms 
The industry’s largest selection of piezoelectric whoops, warbles, 
sirens, beeps and more. Available in variety of voltages and 
output up to 103dB! Rugged panel mount products are IP68 
and NEMA 4X when used with optional gasket. ISO 9001:2000 
registered company – all products made in the USA.

Floyd Bell Inc.
Tel: (614) 294-4000
Fax: (614) 291-0823
sales@floydbell.com
www.floydbell.com

Turbo Light® Waterproof Led Panel Indicators
Tiny (approx.1”x1”) LED Panel Indicators provide BRIGHT 
output with super-sleek design. Available in variety of voltages 
and output up to 14,500 cd/m2! Rugged, tamper-proof, lo-
profile panel mount design is IP68 and NEMA 4X. Available 
in 5 colors and 3 brightness levels. ISO 9001:2000 registered 
company – all products made in the USA.

Floyd Bell Inc.
Tel: (614) 294-4000
Fax: (614) 291-0823
sales@floydbell.com
www.floydbell.com

Voice-Capable Alarms Replace Ambiguous “Beep”
Sometimes a “beep” or “whoop” doesn’t convey enough 
information. 
•  Announcer™ Series alarms from Floyd Bell play a pre-recorded 

audio message or voice instructions up to ten seconds  
(up to 90dB).

•  Choose from standard messages (“Warning!”), or custom 
message production.  Announcer™ Series alarms come standard 
with quick connect terminals 
and voltage range to fit your 
application.

Floyd Bell Inc.
888-FLOYD-BELL
sales@floydbell.com
http://www.floydbell.com

EVOTEC Designer Table-Top Instrument 
Enclosures – Stylish, robust, UV-stable and flame retardant 

OKW’s new EVOTEC plastic enclosures are perfect for desktop and 
portable electronics. These smart, ergonomic and tough enclosures 
are available in two sizes with flat or inclined top panel, with or 
without a keypad recess.  The cases are molded in UV-Stable and 
flame retardant (UL94 V-0) plastic, and can be sealed to IP 65. Fully 
customised versions can be supplied.

OKW Enclosures Inc.
Phone: 800-965-9872
Fax: 412-220-9247
sales@okwusa.com
www.okwenclosures.com
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Great Performance & Price
Without Compromising Quality

LCR & IMPEDENCE ANALYZERS

IM7585
Impedence Analyzer

Additional models available

•  Power measurement frequencies from 100kHz to 3GHz
•  Multi Layer Chip Capacitor
•  Mass Production/Product Development
•  Inductors & Coils
•  Transformers
•  Piezo Electric Elements
•  RFID

www.h iok iusa . com

Over 80 Years of Meeting Your Needs!

ISO9001ISO9001
ISO14001

IM3533-01
LCR Meter

IM9200
SMD Test Fixture

Hioki LCR/Impedence Ad.qxp_IM7580-EP  5/9/17  9:42 AM  Page 1



http://go.protolabs.com/EP7HQ
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