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DIGI-KEY ELECTRONICS

WEB | www.digikey.com
TEL | 800.344.4539

YOUR TOTAL SOLUTIONS PROVIDER OF OVER

4 MILLION COMPONENTS

lobal distributor Digi-Key Electronics is the industry leader in electronic component selection,

availability, and delivery. With over 1 million products in stock and an impressive selection of online

resources, Digi-Key is committed to stocking the broadest range of electronic components available

for immediate shipment and providing exceptional customer service.

PROTOTYPE TO PRODUCTION
Digi-Key’s unique hybrid distribution model straddles self-
service ecommerce proficiency with personalized, value-add
services. By supporting design engineers from Prototype
to Production, the company’s deep inventory and efficient
fulfillment model is ideal for high-mix, low-to-mid volume
orders and short-turn production runs. Digi-Key has built
its global business around the needs of the design engineer
including centralized technical support and multilingual
customer service resources, available 24/7. The company’s
website features a vast collection of technical resources, mul-
timedia content and a broad portfolio of high-value design
tools. DigiKey.com is the industry’s most popular website for
product searches and board-level design support—from
prototype to production.
T, ?

LOCATIONS

« Corporate Headquarters in Thief River Falls, Minn.
« Over 1 million-square-foot facility

« More than 1.2 million in-stock products

« Ships to more than 170 countries around the globe
« Approximately 3,300 employees

EXECUTIVE LEADERSHIP

DAvVE DoHERTY | President and COO

CHRIs BEESON | Executive Vice President of Sales and
Supplier Management

LiNDA J. JouNsON | Vice President of Operations

Jim RicCIARDELLI | Vice President of Digital Marketing

-
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YEAR OVER YEAR GROWTH
e NA—11+%

« EMEA—26%

e Asia-Pac—15+%

FACTS AND STATS

« 550,000 customers served « An average of 16,000 orders
o Over 650 suppliers
o 4M+ parts online

o 1M+ parts in stock

« 81 localized websites

shipped daily

* 99% of all orders shipped for
next-day delivery

« 6.7M web visits per month

* 220,000 visits per day

« 70M page views per month

« 10 local languages
« 16 currencies

* 42% of sales outside of « 3M visitors per month

North America
 3.2M+ orders processed For more information:
per year www.digikey.com

ELECTRONIC DESIGN
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EDA & DESIGN TOOLS

Scheme-it

OPartSim

pcbwes

Schematic Drawing and Block
Diagramming Made Easy

Scheme-it is an online schematic and
diagramming tool that allows anyone
to design, keep private or share
electronic circuit diagrams. It includes
integration to Digi-Key component
technical support, part selection and
BOM management.

e Ability to diagram at the Block, Icon,
System, or Schematic level

e Alibrary of over 700 generic symbols
with custom symbol creation and
access to over 4 million components

e Fastest route from Back-of-the-Napkin
to Bill of Materials

Circuit Simulation Made Easy

PartSim is a free and easy-to-use
circuit simulator that runs in your
web browser. PartSim is a SPICE
model simulator that handles
AC/DC/Transient simulations with
integrated waveform viewer.

e Includes a full SPICE simulation engine,
web-based schematic capture tool, and
a graphical waveform viewer

e Includes an integrated Bill of Materials
manager that lets you assign Digi-Key
Part Numbers to your models

e Sample simulations available

Designer Schematic & Designer Layout

Industry proven, professional grade, low-cost tools to Graph|6®

produce PCB designs that are easy to use out of the box.

e Qver 300,000+ footprints and symbols available and access to over 4 million components
via the Web-enabled part search and symbol/footprint download at PartQuest.com

e Supported by robust online resources
e Fast start via popular reference designs

Menlor

Hardware Design Made Easy

PCBWeb is a free CAD application
for designing and manufacturing
electronics hardware.

e Design multi-sheet schematics with a
fast and easy-to-use wiring tool

e Route multi-layer boards with support
for copper pours and DRC checking

e Integrated Digi-Key Parts Catalog with
Bill of Materials Manager and ability to
order PCBs from within the tool

think it... analyze it... design it...

DIGIKEY.COM/DESIGNTOOLS

Digi-Key is an authorized distributor for all supplier partners. New product added daily.
© 2015 Digi-Key Electronics, 701 Brooks Ave. South, Thief River Falls, MN 56701, USA

Becia ~Wecsn
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10623 Roselle Street
San Diego, CA 92121

ACCES 1/0 PRODUCTS INC.—THE GUYS TO KNOW FOR 1/0

Founded in 1987 in San Diego, ACCES (Acquisition Control Communication Engineering/Systems) supplies
an extensive range of data acquisition (DAQ) products and solutions, including more than 350 COTS
products incorporating over 900 product customizations. These products include analog input, analog
output, digital, serial communication, and isolated I/O boards and solutions. Our target markets include
Military and Aerospace, Medical, Transportation, Automation, and Energy to name a few. ACCES also

offers complete systems, integration services, and enclosures with a quick turnaround on custom projects,
including software. ACCES products are designed for use with Ethernet, PCI Express, PCI Express Mini
Card, USB, USB/104, USB/PICO, PC/104, PCI, Ethernet, and ISA, as well as distributed, wireless I/O, and
computer-on-module (COM) form factors.

ACCES I/O’s leadership in its target markets is the result of technical innovation, breadth of product line,
and the indisputable price/performance value that ACCES offers users in solving their real-world industrial/
scientific data acquisition and control needs. ACCES is staffed by experienced engineering and technical
sales professionals whose decades of cumulative instrumentation expertise have led to a very high degree of
product reliability and customer satisfaction.

RUGGED, INDUSTRIAL-STRENGTH
USB-EMBEDDED I/O SOLUTIONS

ACCES I/0 PRODUCTS offers USB-based data acquisition

and control in both standard packaging and embedded OEM
USB/104 board-only options. These USB DAQ devices are
perfect for a variety of applications requiring monitoring, control
and industrial serial communications. Add the features you need
in your application in hours, not days. Choose from over 100
different models and options (including extended temperature)
encompassing analog I/O, digital I/O, counter/timer, and serial
I/O configurations.

NEW PCI EXPRESS MINI CARD 1/0

RUGGED, INDUSTRIAL-STRENGTH PCI Express Mini Card
Embedded I/0 Solutions is a new product line from ACCES
I/0 Products. This small form factor measures just 30 mm
x 51mm and allows for quick and easy I/O expansion in
most newer embedded systems. All mPCle cards include
high retention-latching connectors for shock and vibration
mitigation and industrial operating temperature (-40°C to
85°C).

@ACC ES
I/0 PRODUCTS, INC.
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A huge, pre- des;gned and tested
selection of product tweaks and options!
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“Thanks tagain ‘... | \really. do appreciate the great support.

A lot ‘of companies;don't{offer it and it makes a big difference.”

“I've requested support from companies like Hewlett Packard, Keithley, and Dell.
Your customer support meets or exceeds my experience with other world-class

companies. My company uses your products now and with the customer
commitment you have shown, we will continue to use them in the future.”

These quotes are real, unsolicited comments we've received here at ACCES. We've been impressing
people for over 25 years with our dedication to the best customer experience we can provide. We
provide direct access to real engineers both before, and after, the sale.

Why don't you give us a call now and experience our support for yourself?
“..the documentation, the device-driver source-code and level of technical support that you provide,

AN are much better than those of any other vendor of PCl I/O cards
P(( 3 > that | researched while looking for I/O cards.”

E@@ f. ‘ A% e i ==

J_‘ i\_“._ J

1 /0 PRODUCTS. INC.

Systems Pico-I/O USB/104 PCI-Express PC/104 USB PCIe Mini COMs

A To learn more about our OEM Embedded 1/0 boards visit our website,
‘o\ or call 800 326 1649. Come visit us at 10623 Roselle Street, San Diego, CA 92121
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FRONT PANEL EXPRESS

CUSTOM ALUMINUM INSTRUMENT PANELS IN EXPRESS SERVICE

ront Panel Express offers custom front panels and enclosures with no minimum quantity require-

ments and optional same day delivery. Designing and ordering is made easy through the complimen-

tary CAD software, Front Panel Designer. The software offers instant pricing, standard discounts, and
a variety of materials and finishes to choose from. Once a design is submitted online, Front Panel Express
manufactures premium quality products with modern CNC technology.

The idea for Front Panel Designer came from the realization that many engineers designing electronic prod-
ucts face a similar challenge sourcing small runs of custom front panels. Front Panel Express operates with

a CAD/CAM system adapted to the production of front panels, which allows Front Panel Designer files to
be quickly and efficiently transferred to CNC milling machines. From the customer’s perspective, the four-
step customization process is as easy as downloading Front Panel Designer, designing the front panel to the
required specifications, submitting the order through the integrated order program, and receiving the
finished product within the chosen production time.

COST-EFFECTIVE PROTOTYPES AND
PRODUCTION RUNS

NOT ONLY DOES Front Panel Express’ free CAD software enable
everyone to design a custom machined product, but it also lets
customers actively participate in the production process. Typically,
manufacturers don't allow customers to program the machines.
However, at FPE, the panel files are directly converted into a
milling program and customers only pay for actual machine time.
Production runs will reduce machine time by milling multiple
parts in one setup, which in return provides higher discounts.

WHO USES FRONT PANEL DESIGNER?

THE SIMPLICITY OF the design and order process
attracts both engineering departments of large
corporations and small businesses in a variety of
industries. Hobbyists also welcome the fast and
cost-efficient manufacturing service of Front
Panel Express. The high-quality standards, the
express turnaround, and the cost efficiency satisfy
engineers and technology enthusiasts within the
U.S., Canada, Asia, and Australia.

FRONT PANEL
| J EXPRESS |

4 ELECTRONIC DESIGN




Custom-Designed
Front Panels & Enclosures

From single prototype or production runs, we quickly provide
professional panels to meet your needs.
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To Your Custom
Front Panel
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FREE Front Panel
Software! Designer

i Download and install
R 7ot s i the FREE Front Panel
¢ Designer software

®» FREE
_ Software

Create professionally finished

_ . & parts for all your electronics @
applications quickly! 5 .
You design it We machine it
: Design to your

FREE design software Material specifications
Download your FREE copy of our design Choose from aluminum, acrylic or :
software, at FrontPanelExpress.com. powder-coated in a variety of @
Available for Windows, Mac and Linux. thicknesses and colors, or provide - 4

your own material.
Quality service

We specialize in front panel design, and Enclosures

are here to make your project a success. Front Panel Designer offers full Place your order
Profit from our years of experience, not flexibility in designing unique

only as engineers, but also as customer enclosures, or select from a variety

service specialists. Talk to our expert of standard options.

designers, or learn more by visiting i

S e Express service available |

Choose from the standard 5-day
lead time, or the 1- and 3-day s
express options. i Receive your product

| FRONT PANEL FrontPanelExpress.com  1-800-373-9060

info@FrontPanelExpress.com




Editorial

NANCY K. FRIEDRICH
Content Director

nancy.friedrich@penton.com

Catch Up with
Today's Leaders

elcome to our annual Leaders issue—an issue

dedicated to profiling some of today’s industry

visionaries, trailblazers, and sources of inspira-
tion across various engineering disciplines. This special issue was
created specifically for key trade shows. After all, industry events
are where we connect with current, former, and new customers,
as well as forging partnerships and sharing ideas. We also win
new business, which prompts us to drive our designs and prod-
ucts to reach new heights in performance, cost, and more.

Such communications and connections are extremely crucial
these days, as applications, technologies, and products evolve so
quickly. Forecasts and plans have to be made on shorter cycles
or updated often, as the business environment is extremely
dynamic. For project managers and those up the chain, this
means that they have to have an overriding longer-range vision,
but be ready to adapt it in the near term at any time.

The individuals and companies profiled in this issue chose to
share their current visions. Think of this as a time capsule that
shows today’s driving trends, applications, products, technolo-
gies, and design challenges. Right now, for example, the engi-
neering world is putting a lot of focus on areas like 3D printing,
automotives, medical innovations, and the Internet of Things
(IoT)—along with its Industrial Internet of Things (IIoT) off-
shoot. What is the IoT? Think of billions of sensors collecting
information and then transmitting it, leading to improvements
in manufacturing, smart cities and homes, and much more.

As exciting as the IoT is in terms of opportunities, however,
it raises some challenges and concerns. For example, how will
we handle so much data? How will we secure it? What infra-
structure do we need to support it? The companies leading IoT
efforts are already figuring out the answers to some of these
questions, and some of their leaders are profiled here. Like
them, all of today’s leaders face a profound challenge: enabling
new technologies, innovations, and approaches in today’s rap-
idly changing market while being sure to carry on a company’s
legacy and build on its greatness. B8l

JOIN US ONLINE  twitter.com/ElectronicDesgn || 4

become a fan at facebook.com/ElectronicDesign n
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2015 ENGINEERING

ccording to the nearly 3,000 electrical engi-
neers that participated in Electronic Design’s
2015 Salary and Opinion Survey, the engi-
neering profession is in a period of transition.
On the one hand, companies are still in the process of recover-
ing from the economic recession and risk-averse corporate cul-
ture. On the other hand, the Internet of Things (IoT) is slowly
maturing into a reality for technology companies and igniting
demand—and competition—for engineering expertise.

With priorities shifting out of cost management and into
developing new technologies for an IoT ecosystem, the
employment outlook for engineers improved slightly over the
last year. In general, companies are increasingly motivated to
hire experienced engineers and provide slightly higher com-
pensation to keep them. But at the same time, concerns about
working conditions, job security, outsourcing, and continuing
education have grown more entrenched in the psyche of the
typical engineer.

The majority of engineers anticipate that their companies will
either maintain or increase hiring next year. But approximately
51% of respondents—a percentage that has been steadily rising
over the last five years—noted that their companies were having
difficulty finding qualified candidates, especially in embedded
and software design. “Extreme specialization in engineering
makes job mobility difficult on the technical path,” said one
respondent, “and many employers seem to be unwilling to hire
or train people who are merely close enough. The glut of engi-
neers seeking work allows employers to be extremely choosy in
hiring candidates”

GO TO ELECTRONICDESIGN.COM

QURVEY-6 .

e the Money

According to this year’s survey, almost two-thirds of engi-
neers think a career in engineering and the potential for salary
advancement is as promising as it was five years ago. In terms of
total compensation, engineers reported an average compensa-
tion of $108,560, with bonuses and other incentives included,
in 2015. (In contrast, the average compensation was $103,680 in
2010 and $106,482 in 2014).

Even though many respondents are concerned that com-
pensation is not keeping pace with workflow, almost two-
thirds of engineers felt that they were adequately compensated
for their work this year. At the same time, in contrast to ques-
tions about compensation, the vast majority of engineers
reported that they feel satisfied and intellectually challenged in
their current positions.

In general, the engineering profession appears to be moving
in a positive direction. However, many engineers may have
to adjust their opinions slightly to what constitutes a positive
employment outlook, especially as the industry becomes more
ingrained in the global economy. The U.S. Labor Department
Bureau of Labor Statistics (BLS) predicts that electrical and
electronics engineers will have around 318,700 jobs in 2022—
almost 50,000 more than in 2014, but also about 17,000 fewer
jobs than the bureau recorded in 2013. Perhaps most impor-
tantly, many engineers remain satisfied with a profession
that affords them the opportunity to get paid for indulging in
their passions. &

JAMES MORRA, associate content producer at Electronic Design,
wrote this report. Data conducted and compiled by Jay McSherry.
(continued on p. 12)
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WEB | WWW.ixys.com
XYS CORPORATION =itz
TEL | 1.408.457.9000
1590 Buckeye Drive
Milpitas, CA, 95035

PROVIDING AND ENABLING
EFFICIENT POWER MANAGEMENT

Since its inception in 1983, IXYS Corp. (Nasdaq: IXYS), a Silicon Valley power semiconductor company, has
been developing technology-driven products to improve power conversion efficiency, generate clean energy,
improve automation, and provide advanced products in the transportation, medical, and telecom industries.
IXYS is a pioneer in the development of power semiconductors, integrated circuits, and RF systems that
effectively monitor electrical voltage to produce maximum effect with least expenditure of energy.

Diminishing natural resources, demand for cheap nity into emerging high-growth markets, including
energy, and environmental directives for energy energy management and power quality.

efficiency represent a significant challenge. 1XY$ Today, IXYS offers products and technologies that

technologies play a vital role in reducing ener;
gles pay & 8y span the entire power spectrum, addressing more

costs and consumption by optimizing the ener:

. P Y op & . 8y than 90% of the overall power market ranging from
efficiency of everyday products. IXYS continues to . . .
) . . o high-power semis and refined-power MCUs to
invest in new technologies through acquisition and . .
. . o inverter components for wind/solar energy.
internal R&D aimed at complementing its strengths
in power, as well as expanding its market opportu- With an international presence in Asia, Europe,
and North America, IXYS
employs more than 1,000
skilled personnel in 10
divisions worldwide. With
a customer base of over
2,500 communications,
transportation, indus-
trial, medical, and con-

sumer companies, IXYS

is a worldwide provider of

. 1] | \ \ \ semiconductors.

||IXYS

Efficiency Through Technology

8 ELECTRONIC DESIGN



LIXYSPOWER

Efficiency Through Technology

MOSFETs
BiMOSFETs
XPT IGBTs
« Standard Rectifiers
« Schottky Diodes
« Fast Rectifiers
« Allin Discrete and Module Packages
Visit our website: www.ixys.com

Embedded in Life
AnBIIXYS Company

« Microcontrollers

- SOCs

- Creative Reference Designs
www.ixys.com or www.zilog.com

A
|
/ MicroWave Technology

AnmIXYS Company

« GaN Amplifiers

« Gunn Diodes

« Wireless Amplifiers

« HBT Amplifiers

- WiMax Power Amplifiers

« Microwave Amplifiers

« MMIC Amplifiers

- GaAs FET Devices

WWW.ixys.com or www.mwtinc.com

/\
-
« Laser Diode Driver Module
« Pulse Generators
- Signal Generators
RF Power MOSFETs
« RF Power Modules
« RF Drivers
wWww.ixys.com or www.ixyscolorado.com

®IXYS

RadioPulse KOREA

« Zigbee Wireless
www.ixys.com or www.radiopulse.co.kr/eng

[
- MOSFET Gate Drivers
- IGBT Gate Drivers
« Optocouplers
- Solid State Relays
WWW.iXysic.com or WwWw.ixys.com

LI IXYSLongBeach

Through

« IGBT Press Packs

- Rectifier Diodes (Studs and Capsules)

« Fast Recovery Diodes (Studs and Capsules)
« Phase Control Thyristors

« Fast Switching Thyristors

www.ixys.com or www.ixyslongbeach.com

LIXYS

UK WESTCODE

« IGBT Press Packs

« Rectifier Diodes (Studs and Capsules)

« Fast Recovery Diodes (Studs and Capsules)
« Phase Control Thyristors

« Fast Switching Thyristors

WWW.ixys.com or www.ixysuk.com

§8 IXYSKOREA

Efficiency By The Sun

- Portable Solar Chargers
« Solar Cells

« Solar Bits/Modules

« Solar Dies

Visit our website: http://www.ixyskorea.com or www.ixys.com

I-I

-I

INCIDE SAN SEBASTIAN
« RFID Ics

« Customized Design Services
« RFID Accessories

www.ixys.com or http://www.incide-semi.com/

WWwWw.ixys.com 1-408-457-9069
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VPT, INC.

WEB | www.vptpower.com
EMAIL | vptsales@vptpower.com
TEL | +1 425.353.3010
FAX | +1425.353.4030

1971 Kraft Drive
Blacksburg, Virginia 24060

PROVEN HERITAGE IN HIGH-RELIABILITY

VPT, Inc. (VPT®) is a global leader in providing power conversion solutions for use in aerospace and military applications,
providing high reliability DC-DC converters, EMI filters, and custom engineering services for the rapid development of critical

power SYStCl’l’lS.

For over 20 years, VPT has engineered products according to the highest industry standards, carrying MIL-PRF-38534 Class H
and Class K, ISO 9001, and many other facility certifications and stringent product qualifications.

TARGETED SOLUTIONS

VPT’s qualified products are available in a variety of screen-
ing levels to meet specific application needs in addition to
qualified radiation hardened and radiation tolerant levels
specifically designed for space environments.

A complete line of power modules and accessories satisfy a
wide variety of avionics, military, high-reliability COTS, and
space application requirements. Products include:

DC-DC converters from 1 - 250 Watts, point of load con-
verters from 3 - 20 Amps, EMI filters, transient suppressors,

inrush current limiters, bus converters and thermal pads.

VPT’s VXR Series for rugged military and commercial avion-
ics applications is epoxy encapsulated with dual-sided ther-
mal conduction and features a wide input voltage range (9 to
60 VDC). The patent-pending integral epoxy encapsulated
packaging is highly resistant to chemical, solvent, and salt
environments and is fully compatible with high-volume man-
ufacturing processes including wave solder, cleaning solvents,
high-pressure sprays, and aqueous wash.

VPT also offers a range of DC-DC converters and accessories
designed, tested, and proven for the challenging environment
of space. The SVR Series products feature maximum levels
of radiation hardening with a Total Ionizing Dose (TID) of
100 krad(Si) and SEE of 85 MeV-cm2/mg. VPT’s SV Series of
products for space feature maximum levels of radiation toler-
ance with a TID of 30 krad(Si) and SEE of 44 MeV-cm2/mg.
Both families of space products are based on space-proven
heritage designs and available qualified to MIL-PRF-38534
Class K.

Global customers of VPT include NASA, Lockheed Martin,
Boeing, Raytheon, the United States Air Force, SpaceX, and
Thales.

VPT is part of the HEICO Electronic Technologies
Group (NYSE:HEI.A) (NYSE:HEI). More information can be
found at www.vptpower.com.

®

Power Your Critical Mission Today
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POWER YOUR
CRITICAL MISSION

EMI Filters and Accessories

VPT30-28000W

S/N 101120
[

Avionics & Military Features

1-120+ watts

MIL-PRF-38534 Class H and Class K
100% hermetic

-55°C to +125°C

DLA SMDs available

€ € < < <

Hi-Rel COTS Features

v 5-250 watts

v Six-sided metal, potted, or
fully encapsulated packaging

v Rugged environmental screening
v -55°C to +105°C

A Full Range of Proven DC-DC Power Converters,

VPT5-28050D
SN 090307

casEernze A

Space Series

v 5-120+ watts
Developed for
TOR compliance
TID: 100 krad (Si)
SEE: 85 MeV
-55°C to +125°C

MIL-PRF-38534 Class H
and Class K

DLA SMDs available

v Engineering models typically
ship from stock

v Other radiation levels and
custom versions available

< < < <

EFFICIENT & RELIABLE | DECADES OF PROVEN HERITAGE |

Power Your Critical Mission Today

www.vptpower.com

CERTIFIED QUALITY

SHIPS FROM STOCK
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« " . Years in the Under 20
To remain in the technical path, you have ‘ —

to be a life-long learner. Employers are professnon
looking for skills that a college education
itself does not provide.”

20-24

“If you're driven
by curiosity and have
the aptitude, you won’t
be happy doing anything

but engineering.”

Years at present company 40+

42%

The typical engineer is growing older and edging closer to retirement age. “Engineers from the baby-
Age boomer generation are retiring faster than engineers are graduating from college,” lamented one
respondent. Most engineers are of the opinion, however, that retiring engineers have not mitigated
the intense competition for engineering expertise. At the same time, “new people
are needed,” said one respondent, “and a lot of technological opportunities exist.”

25-34 35-44

c 6%

10%
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Average compensation
increase

$®$

Average bonus
Cash $3,880

Stocks/options $2,616
Other $2,500

Average Compensation

108,503

COMPENSATION

How competitive is the average
engineer’s compensation?

19%
In general, engineering salaries have not changed significantly

in recent years, with many engineers referring to a “glass
ceiling” on compensation rates and downward pressure from

— cost-averse corporations and H-1B workers. While compensation
— varies widely based on geographic location and job function
Y Y geograp J ’
the average compensation rate grew more from last year than
MORE EQUALLY LESS it has in almost five years.

Many engineers are optimistic that technological advancements will
strengthen demand for their expertise going forward. But many of the same
engineers also think that they are increasingly viewed as “commodities” and
not as “valued contributors,” as one respondent noted.

30%
SAY
HIRING

GROW EMPLOYMENT OUTLOOK

¥ R
SAY Is an engineering o
1 1 °/° HIRING career as promising
SAY WILL .
HIRING MAINTAIN today as it was five o

years ago?

wiLL R
s | SAY YES
.
“Things are better now than five years ago with the
recession, but overall engineering careers have
Actlvely seeklng a new p05|t|on been on a downward trend for a while, in my opinion.”

Is your organization more focused
on employee retention this year?

S :0

NO 70%
e Contacted by a ccniterthisyesr

(continued on p. 20)
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NO YES

OPEN TO
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? Ametherm Inc.

WEB | www.ametherm.com 964 Fairview Dr

EMAIL | lori@ametherm.com Carson City, NV 89701
TEL | 800.808.2434
FAX | 775.884.0670

A GLOBALLY RECOGNIZED INRUSH CURRENT LIMITER MANUFACTURER

is Celebrating 20 years of Success in 2014 while ranking as one of the Top 101 Components
of Electronic Design Magazine, and receiving Carson City’s Business of the Year Award, as
well as Recognition of Economic Growth and Job Creation from the NNDA (Northern
Nevada Development Authority).

Since 1994, Ametherm has manufactured Inrush Current Limiters that have changed the
industry, one innovation at a time. In its time, Ametherm has become known for produc-
ing some of the highest-rated circuit protection thermistors in the industry and provid-
ing the widest range of inrush current protection available from their Carson City, Nev.,
HQ for markets such as Power, Medical, Automotive, and Aerospace. Made in the U.S.A.,
Ametherm products are recognized by Underwriters Laboratories (UL) and the Canadian
Standards Association (CSA International) for ensured safety, RoHS-2-certified, and

are ISO 9001:2008 certified. The devices are optimized for a wide range of applications,
including AC motors, power supplies, motor drives, audio amplifiers, battery chargers, air
sensors, HVAC systems, high-speed computers, MRIs, and X-ray machines. At
Ametherm, we keep our focus on Customer Service growing steadily as a company—
recently acquiring the SG/NTC Chip & Disc line from Measurement Specialties (formerly
RTIE) and expanding our facility to more than double our capacity, available to customers
all over the U.S. and throughout Europe.

ABOUT AMETHERM’S RECENTLY
ACQUIRED SURGE-GARDS

SURGE-GARDS ARE OPTIMIZED for applications like power supplies,
motor drives, HVAC motors, transformers, and amplifiers. Surge-Gards

- are capable of handling
steady-state currents to
36 A and input energy
to 250 J. Available in
multiple leaded package NEW CHIP AND DISC THERMISTORS

styles, the components AN ALTERNATIVE TO thermocouples in precision

offer resistance at +25 circuits, the NTC chip and disc thermistors deliver
°C (R25) from 0.4 Q to high stability and maximum sensitivity for temperature
220 O with tolerances measurement, compensation, and control in
down to +10%, applications such as fan motor controls, fluid levels,
maximum operating and temperature sensors. The NTC chip thermistors
voltage to 265 VRMS, are available in a variety of compact sizes, while

- and beta from 3000 °K providing fast response times and high-temperature
to 3965 °K. operation to +150 °C.

AMETHERM

Circuit Protection Thermistors

14 ELECTRONIC DESIGN



AMETHERM

Circuit Protection Thermistors

GET EXCEPTIONAL CIRCUIT PROTECTION

With the most highly-rated inrush current limiters supporting outputs from 50
to 7,500 watts and continuous currents from .25 to 50 AMPs
Free samples at www.ametherm.com

Highest Rated, Broadest Range of Inrush Current Limiters
For Power Supplies with Outputs from 50 to 7,500 Watts and 1.0 to 50 AMPs SSI

Protect your sensitive electronic components D Surge-Guards/
from damaging surge currents that can occur Ny ) T @ i
when electrical circuits are switched on. P
Ametherm'’s durable, highly-rated inrush Limiters
current limiters are designed to effectively
control damaging surges in a wide range of

applications: s B NTC Chip and

: ™w> | Disc Thermistors
« AC motors :

- Power supplies

« Motor drives

« Audio drives

- Battery chargers

« Air sensors

« HVAC systems

- High-Speed Computers N
« MRIs Y -y N High Amp Inrush
i ; Current Limiters

Probe Assembly

- X-ray machines
- Amplifiers

MADE IN THE

COMPLIANT

REACH

COMPLIANT

3P (UL
An ISO 9001:2008 Certified Company

Contact us today for more information or to order your free samples.

961 Fairview Drive T: 800-808-2434 F: 775-884-0670 www.ametherm.com
Carson City, NV 89701 T: 775-884-2434 (Outside the US & Canada) info@ametherm.com
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THE BERGQUIST
COMPANY

A HENKEL COMPANY

THE BERGOQUIST COMPANY IS
NOW A PART OF HENKEL

Henkel’s electronics portfolio includes the leading
industry brands LOCTITE and TECHNOMELT,
renowned for their reliable and high-performance
materials. LOCTITE semiconductor and electronics
assembly materials, BERGQUIST thermal management
products, LOCTITE conductive inks and adhesives,
conformal coatings, encapsulants, and solder materials
all maintain the lead in the field through continuous,
dedicated research and development.

With a global network of research facilities,
manufacturing sites and strategic partnerships, Henkel
brings customers the local support and global resources
they need to ensure quick time-to-market introductions
and long-term success. Henkel is directly represented

in more than 80 countries, ensuring the delivery of
consistent products no matter where you are. Our
philosophy guarantees the responsiveness and flexibility
of a focused specialist combined with the strength of one
of the world’s largest specialty chemical corporations.

A WORLD LEADER IN THERMAL
MANAGEMENT MATERIALS

Henkel uses high-quality BERGQUIST thermal
management products—like BERGQUIST THERMAL
CLAD, BERGQUIST SIL-PAD, and BERGQUIST GAP
PAD—to offer technological solutions for electronics.

WEB | www.bergquistcompany.com
EMAIL | janna.flemmer@henkel.com
TEL | 800.347.4572
FAX | 952.835.0430

18930 W. 78th Street
Chanhassen, MN 55317

As a world-leading manufacturer with state-of-the-art

facilities, we serve a multitude of industries worldwide
including automotive, computer, consumer electronics,
lighting/LED, solar, military, motor control, power
conversion, telecommunications, and more. We make it

our business to know your business. We work closely with
our customers to understand their problems and deliver
technologically advanced solutions backed by exceptional
service. BERGQUIST has developed over 260 materials that
provide thermal solutions for a wide variety of applications.
Many of our products were originally developed to satisfy a
customer request for a specific material designed to perform
to their particular specifications. This “can do” attitude and
customized technology has earned The Bergquist Company, a
Henkel Company, its ISO 9001:2008 certification.

( BERGQUIST )

ELECTRONIC DESIGN




HIGH-PERFORMANCE LIQUID THERMAL INTERFACE MATERIAL

Bergquist Highly Engineered Liquids Give You Complete Flexibili
Over The Design And Delivery Of Your Thermal Solutions.

Bergquist’s full line of liquid polymers make it easy to  Less stress, reduced application time with minimal waste.
customize your material, pattern, volume and speed. Either manual, semi-automatic or automated dispensing equipment offers
Bergquist's advanced liquids are specifically designed to support precise placement resulting in effective use of material with minimal waste.
optimized dispensing control with excellent thermal conductivity. Boost your high volume dispensing needs by capitalizing on our expertise.
Dispensed in a liquid state the material creates virtually zero stress Bergquist can help customers optimize their delivery process through its
on components. It can be used to interface and conform to the most unique alignment with several experienced dispensing equipment suppliers.

intricate topogt~aphi§s and mglti—level - = Visit us for your FREE liquid samples.
surfaces.They are ﬁhlxotroplg in nature, N R Take a closer look at the Bergquist line of liquid
helping the material to remain in place l N dispensed materials A
after dispensing and prior to cure. Unlike ' : by getting your '

pre-cured materials, the liquid approach FREE sample package

today. Simply visit
have natural tack and p flow into position for a clean final ourwebsite or call us
assembly with little or no s on components. directly to qualify. ' .

- . ST |
Call 1.800.347.4572 or visit www.bergquistcompany.com/liquiddispense

offers infinite thickness options and 4
eliminates the need for specific pad Whether automated or hand dispensed, Ber; liquid materials

thicknesses for individual applications.

Request your FREE Liquid
TIM Dispensed Sample Card

www.bergquistcompany.com 1.800.347.4572
952 .835.2322 fax 952.835.0430 BERGQUIE

18930 West 78th Street ¢ Chanhassen, Minnesota 55317 Thermal Materials * Thermal Substrates * Fans and Blowers
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E - CALRAMIC
7"’_ TECHNOLOGIES LLC

WEB | www.calramic.com TEL | 775.851.3580 5462 Louie Lane,
EMAIL | info@calramic.com FAX | 775.851.3582 Reno, Nv. 89511

HIGH-VOLTAGE CERAMIC CAPACITORS FOR
VARIOUS APPLICATIONS

CALRAMIC TECHNOLOGIES LLC offers a variety of high-voltage ceramic capacitors for multiple applications
depending on your needs. We are a U.S.-based fully equipped manufacturing facility with Lean manufacturing
strategies to facilitate high-quality ceramic capacitors. We can offer same-day shipping if in stock, and deliv-
eries of 6-8 weeks depending on the product type. Custom products and builds are welcome. Radial-leaded,
surface-mount, and disc capacitors for all applications are available. High-quality materials provide superior
capacitor reliability and performance. In addition, as an ISO 9001-certified company, stringent manufacturing
principles are followed for year-after-year reliability. Applications range from below-ground analytical tools for
geothermal/geophysical to above-ground commercial, and military power supplies, medical power supplies,
and X-ray systems. High-reliability capacitors are our specialty for various non-repairable applications such as
spacecraft and buried systems.

A VARIETY OF thru-hole, radial, and axial-
leaded products, multilayer, and disc, 500 Vdc
t0 20,000 kVdc+, over the temperature ranges
of =55° C to 200° C. We offer custom designs
and derivatives of sizes and dielectrics. Custom
sizes and dielectrics are available. Please
contact our factory with your needs.

]

-

H,‘ W !HH

SURFACE-MOUNT, BARE ceramic capacitors are available in a
variety of sizes from our catalog for voltage ranges from 500 Vdc
t0 20,000+ kVdc. Temperature ranges from —55° C to 200° C

| are available. Please contact our factory with your needs and

l ‘ ‘ ‘ J ‘ l requirements.

CALRAMH:

. TECHNOLOGIES LLC
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High Voltage Multilayer

X7R & NPO

High Voltage Disc

X5R, X7R, X5U, Z5U | NPO, N750 - N5600

HV Multilayer Radial
Leaded 500V - 10-KV

HV Surface Mount
500V - 10KV

HV Disc Radial Leaded
3KV - 20KV

HV Multiplier
Stack Assemblies "
r = f;'-- =

e CAaALRAMIC

TECHNOLOGIES LLE

SPACE LEVEL
MILITARY
COMMERCIAL
INDUSTRIAL
APPLICATIONS

Power Supplies and
Test Equipment

X-Ray: Human & Veterinary
Electrostatic Paint Spray
Deep Space Probes
Analytical Equipment
Communication Satellites
TWTA

LOE Geosynchronous

Military Aircraft Based
Radar Displays

Night Vision Flight Control
Engine Control

Military Based
Radar Displays

Ground Based
Surveillance

Night Vision

(775) 851-3580 | calramic.com | 5462 Louie Lane | Reno, NV 89511 USA




(continued from p. 13)

COMPENSATION

Average Compensation

"M108,503 [.&

20

How competitive is the average
engineer’s compensation?

MORE EQUALLY LESS

30% Er
SAY HH
HIRING

WILL
GROW

o
1%
SAY
HIRING
WILL
REDUCE

| sEEEEEEN]

Actively seeking a new position

NO YES

OPEN TO
OPPORTUNITY

Average compensation
increase

Average bonus
Cash $3,880
Stocks/options $2,616
Other $2,500

In general, engineering salaries have not changed significantly

in recent years, with many engineers referring to a “glass
ceiling” on compensation rates and downward pressure from
cost-averse corporations and H-1B workers. While compensation
varies widely based on geographic location and job function,

the average compensation rate grew more from last year than

it has in almost five years.

Many engineers are optimistic that technological advancements will
strengthen demand for their expertise going forward. But many of the same
engineers also think that they are increasingly viewed as “commodities” and
not as “valued contributors,” as one respondent noted.

EMPLOYMENT OUTLOOK

o,
58%
SAY
HIRING
WILL
MAINTAIN

Is an engineering
career as promising o
today as it was five o

“Things are better now than five years ago with the
recession, but overall engineering careers have

years ago?

been on a downward trend for a while, in my opinion.”

Is your organization more focused
on employee retention this year?

SR ;o
NO
| Contcedby reor iy
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COMPENSATION BREAKDOWN

By job function
By industry

ICs and semiconductors $144k 5‘ »

Components and subassemblies = $124k
Avionics/marine/space = $123k

]
Medical electronics  $119k ‘ O—
y ]

Computer sKstems/boards/ $117k

peripherals/software

Government / military = $115k

EXECUTIVE/OPERATING ENGINEERING DESIGN & DEVELOPMENT
MANAGEMENT MANAGEMENT ENGINEERING

Communications systems/equipment

$110k $110k Software

$106k Consumer electronics
$101k Industrial controls systems/
equipment

$97k Contract design or manufacturing

Test and measurement equipment

Automotive electronics ' $106k

$98k

Research & development

Consultant

By years .of

engl neeri ng experience
35-39 years $123,212
25-29 years $116,623
30-34 years $115,780
20-24 years $112,053
15-19 years $105,917

40 years or
more $105,766

10-14 years $90,093

5-9 years $84,754

1-4 years $68,100

Less than 1 year $60,389

(continued on p. 26)
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VOLTAGE MULTIPLIERS INC.

WEB | www.VoltageMultipliers.com 8711 W. Roosevelt Ave.
EMAIL| kspano@voltagemultipliers.com Visalia, CA 93291 USA
TEL | 559.651.1402
FAX | 559.651.1704

VOLTAGE MULTIPLIERS INC. —YOUR HIGH-VOLTAGE EXPERTS!

ook no further for high-voltage components. Voltage Multipliers Inc.
manufactures a full line of high-voltage diodes and assemblies ranging from

discrete components to complex power supplies.

Designed for High Voltage Applications

« Diodes—2kV to 20kV in surface- « Single-Phase Bridges—5kV to 20kV
mount, axial-leaded, and formed lead Vrwm per leg 2A bridges available with Diodes Power Supplies
terminations optimized to get the heatout. ~ a 70ns reverse recovery time rating. Pin o :ﬁ:;:fs’m i
Package styles include glass and epoxy. terminals or insert terminals complete
the package.
« Rectifiers—2kV to 40kV and 500mA ¢ package
to 2.2A in 100ns to 3000ns reverse « Voltage Multipliers—High voltage in
recovery times. a small package. Connect in series to

hi to 14kV output.
« Optocouplers—2.5kV to 25kV achieveup fo outpu

optocouplers featuring different gains o Power Supplies—125kV 250W for
and long-term gain stability in several portable X-ray applications, CRT
package styles. displays, and HeNe lasers.

VMI IS YOUR SOLUTION FOR HIGH-VOLTAGE PROBLEMS

OUR TRACK RECORD speaks for itself. We work hard to find solutions VMI was established in 1980, 35 years ago.

to our customers’ tough high-voltage problems. We pride ourselves on Originally, we manufactured high-voltage multipliers
exemplary customer service and our ability to work with our customers, for applications like cockpit CRT displays and analog
every step of the way. From project conception through high-volume oscilloscopes. Times have changed, and so have we.
production, our engineers are in the arena with you. You won'’t find better ~ When a worldwide shortage of high-voltage diodes
engineering or customer service. occurred—parts that were critical to our products—we

Electrical specifications aside, custom power-supply options include responded by developing in-house capabilities. We've
multiple or single outputs, custom housings, precision outputs, signal input  continued to grow since then. Our area of high-voltage
and output monitoring, and more. Your imagination is the limit! expertise now includes high-voltage assembly and
power supply designs.

CalRamic LLC, VMI’s sister company, manufactures
high-voltage ceramic capacitors.

We know high voltage.

VMIis ISO9001:2008 certified. We've earned DSCC’s
award of Lab Suitability, and we’re a member IPC.

22 ELECTRONIC DESIGN



E High Voltage Innovation

VOLTAGE MULTIPLIERS INC.

Designed for High Voltage Applications

Diodes Power Supplies
Optocouplers Bridges
Multipliers Rectifiers and more...

I '

www.VoltageMultipliers.com
www.HighVoltagePowerSupplies.com
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WEB | www.cui.com
EMAIL | sales@cui.com

TEL | 800.275.4899

20050 SW 112th Avenue
Tualatin, OR 97062

A GLOBAL PARTNER
DEDICATED TO YOUR SUCCESS

CUlIisatechnology company focused on the development and distribution of electronic
components. At the leading edge of power supply design, we support customers as
they strive to improve the energy efficiency and environmental credentials of their
application. Our power group is complemented by a portfolio of world-class board-
level components, consisting of interconnect, sound, motion control, and thermal
products. An unwavering commitment to create collaborative partnerships with
customers and a drive to see that their design project is a success has been a hallmark
of CUT’s sustained growth since its founding in 1989. As a leader in the industry, CUI
will continue to invest in the future through new technologies, talented employees,

expanded manufacturing capabilities, and a growing global reach.

YOUR POWER EXPERT

AS A LEADER in the power supply industry, we realize that
power is playing an increasingly critical role in your designs.
We also know that it can be difficult to stay current on
the latest power trends and regulations. To keep you one
step ahead, we seek to integrate cutting-edge technologies
and design techniques in our ac-dc and dc-dc power
modules ranging from 1 W to 12,000 W. Combined with
robust custom power engineering capabilities, our mission
is to be the trusted power expert for your most demanding

applications, now and in the future.

FOCUSING ON EFFICIENCY

TO HELP OUR CUSTOMERS stay ahead of the continuously
evolving global regulations, we have set out to push the
Level VI energy efficiency initiative across our entire
power portfolio. By continually monitoring the latest
energy efficiency regulations, we ensure that not only our
products, but our customers’ products are in compliance in
each region where they are sold.

N

X CUI INC
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The power to .
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The power of things.

Technology is transforming the world around us at a rapid pace. While you are designing
the products that will save lives and bring global communities together, we are developing
the power systems to support your most demanding applications. Our power expertise and
collaborative approach are in place to support you while you shape the future of technology.

A

®
\\’\\% C U I I N C www.cui.com/power-of-things



Management taking
company in wrong
direction

Politics at work

(| }#11

Second sourcing
> for components

Lack of design
management
direction

Seniority issues
“—

(~ 0
@ Shrinking

product life
i
[

cycles

Insufficient people to

get the job done

Finding the optimal
components for my designs

e

Time-to-market
pressures

oo

Insufficient funding
for projects

Having to compromise

my design approaches
Competitive
market Inability to
pressures adequately test
products
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JOB SATISFACTION 64_°/°

Feel adequately
compensated
The
. average
.. engineer
works
Feel t hould
hrs/week o ompersion bt 216
rs/iwee oo by
at the Omce Job Satisfaction

and at home and
other locations

Very satisfied 32%

engineers Id leave the profession
The majority of engineers work for long _
hours under significant pressure from

Do something less stressful 22%

Not very satisfied 10%

employers, but rarely view their compensation
as the spoils of war. On the contrary, most
engineers are satisfied with their personal
circumstances, feel sufficiently challenged in
their current position, and believe they are
adequately compensated. “Engineering is a
career where you get out of it exactly what
you put into it,” opined one respondent.

Most important factors o
in job satisfaction 5 8 /o

1. Challenges that accompany the design of new products .
feel sufficiently challenged

Have considered leaving the 347%
profession

Curious about other opportunities 31% “Engineering has lost a lot of its passion

_ as evidenced by the lack of commitment

Switch to teaching 129,  engineers are making to their employers,

Redytoretie 1o e 0 the ek e commentfrom
the employers themselves.”

2. Researching potential design solutions \ l /

3. Opportunity to design products that can benefit society N ~
4. The compensation you receive for the work you do —;‘—
5. Working in team situations with peers /

6 .Working independently of others o
7. The recognition you get from others for the work you do o

8. The pressures associated with solving design problems
. R feel somewhat

ENGINEERS TALKING challenged
FROM THE PULPIT

“My career has offered me great flexibility personally
and professionally—this is somewhat dependent on the o
company you work for, but the pay is good, and the

challenge of solving tough problems is very rewarding.” would recommend

“An engineering profession, if done properly, can keep  the profession to
you mentally sharp, diversifies your skills, and keeps

you abreast of technological advancements. Engineers a )’°u“g person
are likely to be well suited to move into many new
professions, if their motivations drift in other directions.”

CONGRATULATIONS!
You graduated!

(continued on p. 34)
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PEARSON ELECTRONICS

WEB | pearsonelectronics.com
TEL | +1.650.494.6444

A TRUE LEADER IN THE ELECTRONICS INDUSTRY

PEARSON ELECTRONICS IS the original and leading manufacturer for precision current-monitoring transformers used for accurate
AC current measurements. The company was founded in 1955 by Dr. Paul Pearson, inventor and patent holder, of the precision
wide-band current transformer. The Pearson design plus careful workmanship and quality control produce current monitors

with excellent frequency response and amplitude accuracy. Originally developed for measuring pulse-currents, Pearson Current
Monitors™ are now also widely used to measure more complicated transients and periodic signals from a few Hertz to well into the
megahertz region.

Pearson precision wide-band current transformers can measure pulse, harmonic, transient, sine-wave, EMI and other
complex current wave shapes. The current range is from micro-amps to mega-amps and we manufacture both toroid and
clamp-on current transformers. We stock a large variety of models for immediate delivery and design and manufacture for both
OEM and custom requirements. Pearson Electronics also specializes in the design of High Voltage Pulse Transformers that are
used with high power microwave tubes and Capacitive Voltage Dividers.

APPLICATIONS

WHETHER YOU ARE interested in observing and measuring transients in switching gear and the observation of harmonics
submilliamp currents in a charged particle beam or thousands and phase relationships on power lines. The testing of circuit
of amps resulting from a fault in a major power feeder, you breakers for power protection is also a typical application.

will find a Pearson Current Monitor to suit your needs. The Pearson Electronics enjoys close relationships with most of the

Power Industry uses Pearson Current Transformers to measure power analyzer manufactures and provides current transformers
for use with their equipment.

Applications in the aerospace industry include measuring
pulse currents in modulators for radar equipment, 400 Hz
measurements for FAA commercial aviation approval, RF
currents in radio transmitters, measuring surge currents and
transients for lightning strike analysis, and the appropriate EMI
tests to meet EMC standards. The medical equipment industry,
particle accelerator community, plasma research, and anyone
that needs to have a precise and accurate measurement of AC
current could use a Pearson Current Monitor.

The Pearson Electronics Quality System conforms to MIL-
[-45208A and AS9003. We offer calibration services traceable
to NIST for our current transformer that conforms to ANSI/
NCSL Z540-, MIL-STD-45662A and ISO 17025.

Pearson-

' ELECTRONICS
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WIDE-BAND

CURRENT PROBES

Precision Wide-Band Current Transformers for
accurate and precise measurements of AC currents.

Pulse, harmonic, transient, sine-wave, EMI,
surge, and other complex current wave shapes

3dB bandwidth 1Hz - 20MHz

1% accuracy across the mid-band
Frequencies up to 350MHz
Faithful output of the waveform
Minimum current of 80uA

Pulse currents up to 1 MA

Since 1955, Pearson Electronics has manufactured
and stocked a wide selection of current probes for
OEM and Custom Applications, availble in
Clamp-on and Toroid packages.

<—-: pea I'SOnN-= pearsonelectronics.com

ELECTRONICS PHONE: +1 (650) 494-6444
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ADLINK TECHNOLOGY

BUILD YOUR INDUSTRIAL IoT
WITH ADLINK TECHNOLOGY

ADLINK Technology is enabling the Internet of Things
(IoT) with industry-specific platforms, intelligent gateways,
embedded building blocks, and remote device management
and cloud-based data acquisition services. ADLINK’s
products are application-ready for industrial automation,
communications, medical, defense, transportation, and
infotainment industries. Our product range includes
mother-boards, blades, chassis, modules, systems, and
platforms based on industry-standard form factors, as

well as an extensive line of test & measurement products
and smart-touch computers, displays, and handhelds that
support the global transition to always-connected systems.
Many products are Extreme Rugged, supporting extended
temperature ranges, shock, and vibration.

ADLINK is a global company with headquarters in Taiwan
and manufacturing in Taiwan and China; R&D and
integration in Taiwan, China, the U.S., and Germany; and
an extensive network of worldwide sales and support offices.
ADLINK is ISO-9001, ISO-14001, ISO-13485, and TL9000
certified and is publicly traded on the TAIEX Taiwan Stock
Exchange (stock code: 6166).

STANDARDS LEADERS

ADLINK is a Premier Member of the Intel Internet

of Things Solutions Alliance and is active in several
standards organizations, including PCI Industrial
Computer Manufacturers Group (PICMG), PXI Systems
Alliance (PXISA), Automated Imaging Association (AIA),
Standardization Group for Embedded Technologies (SGeT),

30

wEeB | adlinktech.com
EMAILL | info@adlinktech.com
TEL | 800.966.5200
FAX | 408.360.0222

5215 Hellyer Avenue, #110
San Jose, CA 95138

and the European Telecommunications Standards Institute
(ETSI) Mobile Edge Computing Committee.

ADLINK focuses on designing robust, reliable, application-
ready platforms and products that exceed customer
requirements and offer long product lifecycles. We have
established five in-house technology labs dedicated to the test
and validation of our products and platforms for industrial,
connected environments, including: 40/100G Ethernet signal
validation; high-speed signal simulation and measurement;
mechanical shock & vibration, including Highly Accelerated
Life Test (HALT); radio frequency; and thermal/airflow/
optical/acoustics.

ADLINK has built a strong partner ecosystem with our
processor, software, value-added selling, and distribution
partners to simplify the requirements for developing and
implementing IoT solutions in order to speed time-to-market.
We will continue to build forward together with our partners
and customers to turn the promise of the IoT into the reality of
a secure, connected world.

A ADLINK
H@ -

———"""y
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ADLINK

TECHNOLOGY INC.

Computer-On-Module

Express-SL MXE-200i
Basic size COM Express® Based on Intel® Atom™ processor E3826,
Type 6 module with 6th gen featuring industrial grade EMI/EMS

Intel® Core™ i7/i5/i3 processors compliance and integrated Intel® loT

Gateway

Embedded loT Gateway Platform

IMT-BT

10.1” industrial mobile tablet with
Intel® Celeron® processor N2807
and Windows Embedded 8.1/7

MXE-100i

Ultra-low power consumption with the
Intel® Quark™ SoC X1021, featuring
industrial grade EMI/EMS compliance
and integrated Intel® loT Gateway

ADLINK Technology, Inc. 90 @
[+] jutions
Toll Free: +1-800-966-5200 » info@adlinktech.com » www.adlinktech.com . [

ANNIVERSARY

Premier
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ALPHA & OMEGA

SEMICONDUCTOR

WEB | www.aosmd.com
EMAIL | inquiries@aosmd.com
TEL | 408.830.9742
FAX | 408.830.9757

AOS: A TOTAL POWER-SEMICONDUCTOR SOLUTION PROVIDER

Industry’s First 45V
Power MOSFET with Ultra-Low

Leading with New High
Efficiency Charger Solution

TECHNOLOGY

AOS’s goal is to be a leader in Power Semiconductors through delivery of best-in-class products and service to

our customers. We have established a well-honed technology engine that includes the cutting-edge capabilities
of our in-house world-class wafer fab and packaging facilities. These powerful resources at our R&D team’s dis-
posal provide the ideal breeding ground to accelerate the release of new technology.

COMPANY

Founded in 2000 with headquarters in the core

of Silicon Valley—Sunnyvale, Calif.—Alpha and
Omega Semiconductor, or AOS, is a designer,
developer, and global supplier of a broad range of
power semiconductor products. AOS’s products are

Smart Load Switch With
Rapid Turn-Off Fault Protection

OfResistance Plus Current Monitoring

New 650V M-Series IGBTs
The Ultimate Solution for
Moter Drive Applications

and high dvidt
+ Fast and soft tumn-off switching performance
* SC rating (tsc) of >6ps at 400Vce, 16Vag
and 160°C
« Available in a variety of packages
4 PR

1200V/1350V E-Series IGBTS

Optimized for Soft-Switching

Applications

32

5A Smart EZBuck™ Regulator’
Featuring Adaptable Light Load
with Surge Output Cuftent Capability

-

AOQZ3053

ER s

aimed at—Dbut not limited to—applications such

as portable computers, flat-panel TVs, LED light-
ing, smartphones, battery packs, consumer and
industrial motor controls, and power supplies for
TVs, computers, servers, and telecommunications
equipment. AOS’s goal is to support our customers’
success by delivering excellence in design, value,
quality, and service. We are committed to build-
ing strong partnerships with our customers—from
understanding their technology requirements, to
delivering solutions to meet their product road-
maps, to providing technical expertise and consult-
ing throughout the process. With an 8-in. in-house
wafer fab located in Hillsboro, Ore., two packaging
facilities in Shanghai, China, and a global sales and
technical support workforce, we are well positioned
to deliver the highest level of value, quality, service,
and support to our customers.

PRODUCTS

AOS’s main product categories are power discretes
and power ICs. The discrete portfolio consists of a
wide voltage range of power MOSFETs and IGBTs
—delivering power by switching, transferring, or
converting electricity. The Power ICs portfolio
uses a multi-chip approach, leveraging AOS IC
design know-how, discrete silicon technology, and
advanced packaging capabilities.

ALPHA & OMEGA
SEMICONDUCTOR

ELECTRONIC DESIGN



AlphaDFN™ — Tiny and Tough

The Key to the Best in Mobile Battery
Performance and Safety

 Robust structure
O  AOC3864
. Enhances battery
b1 b2 protection
Lowest resistance of
5.7mQ at 4.5V

Saves battery life

Package size 2.7x1.8mm
and 0.19mm in height

DrMOS Power Module

Designed for SuPerformance

e Space saving 3.5x5mm
\‘ L] -
S it * Ultra-fast switching
| et T S « Parasitic inductance

reducing

» Efficiency enhancing

Load Current (A)

e Ratio of 3:1 thermal pad
area vs. discrete solution

ALPHA & OMEGA
SEMICONDUCTOR

“““““““““““““““ www.aosmd.com



£ (continued from p. 27)

The majority of engineers point to time constraints as the root

I S S U E S K E E P I N G of their professional concerns, especially as engineering jobs
are reduced and the people left behind are forced to assume
more responsibilities on shorter deadlines.

ENGINEERS

UP AT NIGHT

——]
=" Looming

project

m deadlines

Staying current /\

with new

technolo
&y Produt.:t reliability
issues

Concerns
about
job security

O Outsourcing

issues

Price issues

Dealing with
staff reductions Product
quality issues

ENGINEERS TALKING IN THEIR SLEEP

“It is impossible to stay current; there is too much information and not enough time. It is not possible to have
any knowledge depth on new technologies.”

“What worries me is the rapidly changing expectations of experience. Employers do not want to hire you for a
position where you will have to learn new skills.”

“It doesn’t matter how efficient we become if we are not supported to test our products. Testing is an
afterthought, and quality is long-gone.”

“Unfortunately, the Prevailing reason for outsourcing is purely economical, not technical, which jeopardizes the
quality of products.”

34 ELECTRONIC DESIGN



THE NECESSARY EVILOF OUTSOURCING

OPINIONS ON OUTSOURCING

FEWER ENGINEERING JOBS AVAILABLE

LOWER EMPLOYEE MORALE

FEWER OPPORTUNITIES FOR ADVANCEMENT
NEW HIRES AT REDUCED SALARIES

SKILLS VALUED LESS

SALARY REDUCTIONS FOR EMPLOYEES
OPPORTUNITY FOR MORE INNOVATIVE PROJECTS
IMPORTANT ASPECT TO BUSINESS GROWTH
SKILLS VALUED MORE

NEW HIRES TO SUPPORT OUTSOURCING EFFORTS

COMPANIES @
PLANNING TO
OUTSOURCE

77

@

L\

7o

OF COMPANIES
OUTSOURCE WORK

GO TO ELECTRONICDESIGN.COM

Where jobs are going

@

49%
Reasons compan_ies
are outsourcmg SAVETIVE

SAVE MONEY

EASE LACK OF PUT EXISTING
IN-HOUSE RESOURCES

WORKLOAD TALENT TO BETTER USE

With an apparent lack of qualified engineers,
shortened product timescales, and increasingly
specialized areas of expertise, outsourcing has
emerged as a way to keep the wheels of progress
turning, even as many protest that it harms the
future of the profession.

JOBS BEING OUTSOURCED
SOFTWARE ENGINEERING/DEVELOPMENT
MANUFACTURING/ASSEMBLY
DESIGN
SOFTWARE VERIFICATION/TEST
R&D

CAD/CAE

DESIGN VERIFICATION
DRAFTING

PCB LAYOUT
FINALTEST

(continued on p. 42)
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WEB | Www.neoconix.com
EMAIL | info@neoconix.com
TEL | 408.530.9393

2355-C Paragon Drive
@ necconIx: San Jose, CA 95131

PCBEAM™ CONNECTOR SOLUTIONS DRIVE INNOVATION AND SPEED

Neoconix Inc. is a premier supplier of fine-pitch, ultra-low-profile electrical connectors with the advanced capability to deliver
high-speed signals with ultra-flexible power connections. By providing exceptional dimensional control at fine feature sizes,
Neoconix PCBeam interposer technology is the perfect solution for leading-edge, board-to-board, flex-to-board, and LGA
socket applications up to 10,000 pins.

Neoconix innovative solutions utilize advanced printed circuit board (PCB) manufacturing processing techniques to enable
high-performance, low-cost connectors significantly faster than typical connector development lead-times. The photo-
lithography-based design offers maximum customization and quick turn capability with minimal tooling costs. Our products
include a wide range of standard configurations or they can be customized to fit your specific requirements with prototypes
available in as little as two weeks and high-volume production in less than two months. With over 60 patents to date, Neoconix
products and technology are driving innovation in many markets, including mobile electronics, telecommunications, comput-
ing, military applications, medical, and automated test equipment.

DEPENDABLE SUPPLIER

NEOCONIX INC. is headquartered in San Jose, Calif., with mass-
production facilities in Shenzhen, China, and engineering offices
in Taiwan. As a subsidiary and technical partner of Unimicron
Technology Corp., Neoconix also offers advanced integrated
solutions such as FPC plus connector assemblies or PCBs with
embedded contacts. Neoconix can offer customers significant
cost savings, expert design support, and very high-volume
manufacturing capacity.

KEY BENEFITS
e High-speed (28 Gbps) and power connections (5-10A)
e Ultra-thin (<0.3mm) profile for the smallest footprint
e Fully integrated solutions: FPC + connector assemblies
e Rapidly customizable solutions with low-cost tooling
e Fast time to market: 2-week prototype and 2-month

production-ramp capability

¢ High-volume manufacturing capacity (>5M units/month)
e Global support and design expertise

(& necconix
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10101 00100

B0 110100
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D100 @010 01010\.
Yafion

USB3.1 Type C Neoconix X-Beam Bridge = . USB 3.1 Type C Jumper Solution

i e 4 — S e e USB 3.1 Speed: 5-10 Gbps
= e High current: 5 Amps
e Jumper length: 50-150mm

e Imm Total thickness:
Connector + FPC+ Screw Head

Custom Sockets

@ neoconix
SPH1 Connector Series LPM Connector Series Design Versatility
e High speed to 28Gbps e Small footprint: High density e Any size or shape: <10,000 pins
e Power connections:1-10A 0.74mm pitch area array e Any thickness:0.4-3.0mm
e Thickness: 0.5-3.0 mm e Low profile: 0.28mm thickness e Any pitch:0.74,0.8,1.0,1.27mm
e Pitch:0.8,1.0,12.27mm e Power connections: 1-5A or custom pitch

e High speed signals: 5-10Gbps LGA/LGA & LGA/BGA options

/h-v’ NecionN1X www.neoconix.com e 408-530-9393 e info@neoconix.com
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RICHARDSON
C ECTRONICS, LTD, =

40W267 Keslinger Road
LaFox, IL 60147-0393

INTRODUCING OUR POWER & MICROWAVE TECHNOLOGIES GROUP

or nearly 70 years, Richardson Electronics has been
your industry-leading global provider of engineered
solutions, power grids, and microwave tubes. With

the launch of the Power & Microwave Technologies group,

we continue this legacy and complement it with new
solid-state technologies. As a manufacturer with design
capabilities and an authorized distributor, our strategy is
to provide specialized technical expertise and engineered

o T

solutions based on our core engineering and manufacturing
capabilities. We provide solutions and add value through
design-in support, systems integration, prototype design
and manufacturing, testing, logistics, and aftermarket
technical service and repair—all through our existing global
infrastructure.

Within that, we can offer solutions and global design support

for everything from military and commercial radar to emerg-
ing ultracapacitor, phased array, cellular systems, navigation,
Our portfolio includes the latest innovations from the worlds ~ SATCOM, automotive, M2M, and IoT applications.

leading suppliers of devices based on GaN, SiC, SO, SiGe,

B idi , disruptive technologies that enable high
GaAs, CMOS, and other power and microwave technologies. ¥ providing new, cistuptive fechniologles that enable fugher

power, greater efficiency, and higher integration, we are

helping engineers solve the design and applications chal-
DISRUPTIVE TECHNOLOGIES ! .
) 1 . . . lenges they face. We are assembling technology partners with
Our technology partners’ disruptive technologies drive . .
! . o . complementary lines that allow for a one-stop solution, and

customer solutions over a wide range of applications in the o . .
. o o we couple this with our highly technical support and global
alternative energy, aviation, broadcast, communications, ) . ) .
infrastructure to expedite the design-in cycle.

industrial, marine, medical, military, and scientific markets.

Our specialized technical expertise and “engineered solu-
tions” are based on our core engineering and manufacturing
capabilities. We maximize block-diagram selling opportu-
nities to expedite the design cycle and meet today’s faster
time-to-market demands, and we continue to invest in field
engineering throughout the world and to add resources at our
design and manufacturing sites.

Richardson Electronics’ Power & Microwave Technologies
group focuses on what we do best: identify and design disrup-
tive technologies, introduce new products on a global basis,
develop solutions for our customers, and provide exceptional
worldwide support.

Richardson
Electronics

POWER & MICROWAVE
TECHNOLOGIES

38 ELECTRONIC DESIGN



= Richardson

Electronics

POWER & MICROWAVE
TECHNOLOGIES

DISRUPTIVE TECHNOLOGIES
TO.GLOBALMARKETS

More:than just:another distributor.

Qur.manufacturers’ disruptive technologies drive customer:solutions:over
a wide:range of applications in the alternative-energy,.aviation; broadcast,
communications, industrial, marine, medical,:military,:and scientific
markets, Get'started at rellpower.com.

Anokiwave EEdscaiien MACOM. — EEETE  QONVO

ENERGIZING IDEAS

" D O
sFarpower “'

(’ 800.348.5580 / 630.208.2200 L& RELLPOWER@RELL.COM @RELLPOWER.COM

RiChardson 4OW267 Keslinger Road

- P.O. Box 393
EIeCtronlcs LaFox, IL 60147-0393
POWER & MICROWAVE Copyright © 2015 Richardson Electronics, Ltd.

TECHNOLOGIES All rights reserved.



N Electronics electronic

2015 LEADERS PROFILE design

40

/IFRICK
MANUFACTURING CORP. s

EMAIL | Contactus@zierick.com

TEL | 914.666.2911

BOARD-TO-BOARD
AND BOARD-TO-WIRE
INTERCONNECT
SOLUTIONS

ZIERICK MANUFACTURING CORP. has

been in business for over 95 years and is

a leading source of solutions to complex
interconnection requirements and problems
for Markets including— Solid-State Lighting,
Industrial Controls, Automotive, Appliance,
HVAC, and Medical. From standard
products to our custom solutions, Zierick
has invented and produced technologies
that have become the industry standard and
which continue to shape the industry in the
future.

Zierick is capable of providing solutions
from product design to the production floor,
with our line of terminal applicators for both
surface-mount and thru-hole applications.

Our U.S.-based Team is available to offer
solutions and provide assistance from
Product Design to Volume Production.

PRODUCT OVERVIEW Our Applicator Group can provide a variety of automated
BOARD-TO-BOARD AND BOARD-TO-WIRE Interconnect solutions to reduce labor costs associated with terminal
solutions in addition to Electronic Hardware: Pins, Quick placement. We offer benchtop and automated assembly
Disconnects (tabs), Insulation Displacement Connectors, equipment to insert thru-hole terminals as well as surface-
Board Stacking Connectors, Edge Connectors, Coaxial mount specialty feeders for placing continuous strip and
Connectors, Jumpers, Wire Grippers, Sockets, Headers bulk parts. We also provide presses and hand tools for wire
and Auto Fuse Clips. insertion and termination.

If our catalog products don’t meet your specific design
needs, we can provide custom solutions for you.

Zierick is ISO 9001:2008 registered as well as RoHS and
REACH compliant.

Need help? Contact Zierick today at 914.666.2911;
contactus@zierick.com; or www.zierick.com.

ZIERICK

ENGINEERED INTERCONNECTION SOLUTIONS

ELECTRONIC DESIGN



ARE YOU WIRED IN?

Zierick Manufacturing specializes in Wire-to-Board and
Board-to-Board applications. Offering standard solutions for
wire gauges from 14 to 30; whether the wires have insulation
on, stripped and tinned or have a terminal applied.

Our US-based experts can also offer custom stamping
solutions while all facets of manufacturing are done in our
ISO Certified New York facility.

“Gonnect with Us”™
www.zierick.com ¢« 800-882-8020

ENGINEERED INTERCONNECTION SOLUTIONS



#1 obstacle to staying

current with information:

Finding the time.

For which of these forms of education
does your company reimburse costs
to engineers?

Seminars 54%

Engineering textbooks 35%

Staying current with new and emerging technologies remains a central issue among
engineers, especially as it becomes more important in the eyes of employers. Heavy
workloads, productivity pressures, and inadequate support from short-sighted Certifications 26%

management are among the main obstacles to continuing education, according to survey

results. “The biggest challenge,” said one respondent, “is to convince the management
i isan i i i i ately.” Online traini 25%
that staying current is an investment in the future that might not pay off immediately. niine training o

How engineers are keeping up

White papers TererRRARRRRRARRARRRRRROORRONOOANNNN OO
Erginorngachnoogrpubicatins  AHHMAAPHEAAMERA MR oo
Webess PEIEERIREREIRERRRRRERIRERRR D o
Ergnecrig idos M 5
Engincrglschnlogywobsis PRERRRRIRERRRRRERRRRERRRRREE Sov

Serinr M 5

Engineering textbooks (IITITITSTSTSTSTSLSLELELIRLL

Vendor-sponsored education *‘*****ﬁ#****‘*‘*‘**“* 45%
Tade shonslonfrenes PRERRERREREREREREEE 0%

-------------------

E-books ARLERE LR LEL LR LS LIEEE
Engineering association-sponsored meetings AR A MR R D 227

Online discussion forums PRRRRRRRRDP 22

Online college courses IITITNNNE T Wil

User group meetings/Meetups PRRRRRRAG 19%

In-house educational programs TYYYYYYYY QA

In-classroom college courses TYYYY WA
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PREPARING FOR THE INTERNET OF THINGS

|mportance of security in products
Very

Somewhat 0

° (o)
6% .~ 33% -/ 51/°

Not very

How important m m

willsecurity be in
future products ?

Companies that will produce connected products

FEEFEFFEEEEE 439%

The Internet of Things is expected to change the ‘way in which
individuals interact with technology and englneerlng companies
design their products. N\any companles are preparing for this 1 °/
paradigm shift with strategic acquisitions of analog and mixed-signal

chipsets, in addition to Wi-Fi technologies. These maneuvers are o
being reflected in the engineering specialties that are currently

bein of organizations =)
in high demand. . have difficulty @
finding
qualified
@ @ DIGITAL EMBEDDED candidates

POWER

MECHANICAL
DESIGN

SOFTWARE

SYSTEMS

ANALOG ENGINEERING

GO TO ELECTRONICDESIGN.COM 43
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DDP LED SOLUTIONS

LED LIGHT ENGINE
SOLUTIONS ARE SCALABLE,
VERSATILE, AND RELIABLE

DDP offers innovative OEM and end-user electro-optical
design solutions for a wide range of applications. Our
design engineers deliver efficient designs and functional
prototypes quickly so you can evaluate form-fit and func-
tion of our solution to ensure it meets your needs.

DDP partners with OEM customers to provide tailored
LED solutions that achieve the optimum balance of per-
formance and cost. Our experienced LED design engi-
neering group delivers an efficient LED custom electro-
optical light-source design to meet your specifications,
while our ISO 9001 manufacturing in El Segundo, Calif.,
ensures quality and consistency. Vertical integration of
design from concept to manufacturing results in greater
project control, and shortens time to market. We offer
prototypes in a matter of weeks not months. Whether it’s
quick-turn fabrication or high-speed automated assem-
bly, DDP responds to high-mix demand. DDP takes
pride in what we do.

OUR INVESTMENT IN DYNAMIC
TECHNOLOGY AND TRAINING MAKES
THE DIFFERENCE

INVOLVING OUR DESIGN and manufacturing engineers early
in your development process allows you to avoid costly
pitfalls further down the process in your application.

We have a disciplined mechanical, electrical, and optical
engineering staff that provides broad capabilities. DDP is a
recognized leader in the development of cutting-edge LED
solutions. We continuously invest in dynamic electro-optical
technology, training, and capabilities.

a4

WEB | www.ddpleds.com
TEL | 800.421-6815
445 South Douglas

El Segundo, CA 90245

Our policy is to design, manufacture, and market products
that consistently meet our customers’ needs while striving to
exceed their expectations. The focus is to enhance customer
satisfaction through continuous improvement of our products
and services.

Our commitment is:

e To design & produce the highest-quality LED products to meet
our customers’ needs

e To provide the best service to our customers

e To offer the best value to our customers

Every employee of Data Display is responsible for the
quality of his or her own work and his contribution to customer
satisfaction. Every employee is committed to working together
as a team to produce error-free work completed on time. Every
employee is encouraged to suggest improvements that will
improve our products, services, and customer satisfaction.

We treat your information with the highest respect and

confidentiality.
DD >>>®

Engineered LED Solutions

ELECTRONIC DESIGN



Leaders In
Engineered LED
Solutions

Engineers from a wide range of industries turn to us for solutions
to their lighting design challenges. Our vertically-integrated
manufacturing processes allow us to efficiently meet the needs
of high-mix applications by offering short-run or volume
automated assembly in our California facility.

DDP offers OEM and

A W i —~
end-user innovative electro- 2 "N\ 8§ _
~opfical design solufions for the = e ) ))
widest range of applications. Our de5|gn a4 b/
engineers deliver efficient designs and : | Engineered LED Ml Solutions

functional prototypes quickly so you can www.ddpleds.com
evaluate form-fit and function of our solution to (800) 421-6815

ensure it meets your needs.
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KEYSTONE

__R | {l ) WEB | keyelco.com
E E N| EMAIL| kec@keyelco.com
o ! TEL | 800.221.5510

FAX | 718.956.9040

QUALITY INTERCONNECT COMPONENTS AND ELECTRONIC HARDWARE

eading-edge technology and precision manufacturing have

defined Keystone’s performance as a world-class manufacturer

of precision electronic interconnect components & hardware
since 1950.

We manufacture precision stampings, in metallic or non-metallic
materials for all industries and are specialists in progressive dies, four
slides, wire forming, in-die tapping, and high-speed blanking. Screw
machine products are made with automatic machinery and support
equipment to produce competitively priced precision turnings from
.020” to 1.00” diameters in metallic or non-metallic materials. Our
cost-effective assembly procedures include: eyeleting, riveting, stak-
ing, swaging, inserting, crimping, soldering or screw insertion, with
automatic & semi-automatic operations assembling metallic or non-
metallic components into finished products.

Our full-line catalog, M65, features products that are engineered
specifically for use by OEM Designers and Engineers who create and

develop state-of-the-art electronic products, instruments and systems.

 Terminals et Points

PRODUCT OVERVIEW: BATTERY Clips, Contacts and Keystone's design and engineering experts are fully integrated with
Holders; Fuse clips, Contacts and Holders; PCB Terminals our in-house precision tool and die shop. Utilizing the latest CAD/CAM
and Test Points; Spacers & Standoffs; Panel Hardware; and 3D modeling software, Keystone’s Custom Manufacturing Division
Pins, Plugs, Jacks & Sockets; PC Board Hardware; Multi- provides close tolerance Stamping, Machining, and Assembly, services
Purpose Hardware; Terminal Boards & Strips; LED Lens as part of their quality control and responsive customer service.
Caps & Holders. Keystone’s Quality System is ISO 9001:2008 certified by DNV

While our catalog products meet most standard Certification, Inc. under the RAB and RvA accreditations. Our quality
requirements, modifications as well as custom fabrications assurance program is in accordance with these requirements and
can be manufactured to meet customer specific needs. applies to all standard and custom interconnect components and

hardware. Keystone is also RoHS and REACH compliant. Keystone has

e e r—
Spacers & Standoffs - Panel Hardware

46

USA headquarters with offices in Canada, Europe, Australia, and Asia.
For more details, contact Keystone Sales at 800-221-5510, Fax 718-
956-9040, Email: kec@keyelco.com or visit www.keyelco.com on line.

EYSTONE

ELECTRONICS CORP

ELECTRONIC DESIGN



Terminals and Test Points

o
=

Spacers & Standoffs Plugs & Jacks

IT'S WHAT’'S ON THE INSIDE THAT COUNTS

KEYSTONE

www.keyelco.com ¢ (718) 956-8900 =+ (800)221-5510

oL
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Industry Trends

BILL WONG
Technology Editor

veryone has their own idea of what the Internet of

Things (IoT) is, but one thing we can all agree on is

this: It is here to stay whether we like it or not. The

challenge will be living with the plethora of devices
that will be connected in some fashion.

The smartphone provides the ultimate mobile hook into the
cloud/Internet. It is considered an IoT device because it not only
provides a way to view information from the cloud, but is also
a major source of information about the phone’s owner. The
phone has a collection of sensors that can provide details about
location, movement, and use and quite, and quite a bit of
that is going to the cloud where “big data” analysisis .

putting it to use.

This information is often used to provide
targeted advertisements and this
only gets more effective,

- v

or invasive depending on
your perspective, as the

2. Ford’s F-150 can be
equipped with wireless
systems that check
when devices are loaded
into the vehicle automat-

ing inventory tracking.

48

OF THINGS S HEI{E

IoT means different things
to many people, butitis all
about connectivity

surrounding electronic landscape gets populated with even
more [oT devices. These devices may not be connected to each
other directly, but often the data they generate is correlated via
big data analysis.

THE IoT CAR

Automotive solutions highlight integrated IoT growth
with the amount of sensor information growing by leaps and
bounds. Even tire-pressure sensors are part of the mix (see
“Tire-Pressure Monitoring Pumps Up Performance” on elec-



TOSTAY

Surround view

tronicdesign.com). These Blind
wireless sensors, which Toaitic de:ggiion
are found on all new recognition =
vehicles, can pinpoint a "TFF'f m—
. . aler!
leak or let a driver know Adaptive Emergency braking 5 N .Pcrk
if the tire pressure is too cruise Pedestrian detection Parl Par assistance/
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information that can be
processed and sent to the
cloud (Fig. 1). The sen-
sors include ultrasound

Short/medium range radar

Ultrasound

and surround-view cam-
eras for locating nearby
obstacles for parking-assist operations. Short-, medium-, and
long-range radar can be used for features like adaptive cruise
control and emergency braking. Cameras can be used for
traffic sign recognition. GPS provides location information,
while hooks into the speedometer can provide information for
tracking traffic patterns.

Of course, this information can also be used for other pur-
poses, such as locating the nearest gas station or a store with
a sale on a driver’s favorite purchases. There are even dongles
from insurance companies that plug in to capture braking and
acceleration data among other information.

Telematics, ADAS, and engine control are only part of the
story when it comes to the connected vehicle. That ever-
present display is providing more information to the driver,
and the system is often hooked into more IoT devices like
smartphones. They already provide navigation, multimedia

GO TO ELECTRONICDESIGN.COM

Surround view

1. An Advanced Driver Assistance System (ADAS) utilizes an array of sensors generating immense amounts of
information that can be processed and sent to the cloud. (Courtesy of Texas Instruments)

capabilities, and smartphone connectivity as well as control-
ling and monitoring the entire car. That alone makes the
automotive platform a significant IoT environment but that is
just the beginning.

Trucks such as Ford’s F-150 (Fig. 2) can link with a host of
IoT devices, such as tools that can allow a user or company to
track when devices are loaded in the vehicle. Such a system
can track when vehicles are used at a job site employing the
same wireless location approach used for key fobs that unlock
a car door when the user with the fob is outside the door and
pulling on the handle.

Automotive platforms are just one example of how IoT sys-
tems can work. The home is another environment where the
technology is proliferating. Even light bulbs like Sengled’s Pulse
Solo (see “IoT Is Here Whether You Like It or Not” on electronic
design.com). The Pulse Solo is an LED lightbulb with a built-

(continued on p. 56)
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Hectrocube Inc.

WEB | electrocube.com
EMAIL | info@electrocube.com

TEL | 800.515.1112

FAX | 909.595.0186

3366 Pomona Blvd.
Pomona, CA 91768

A DESIGN PARTNER: POWER ELECTRONICS,
PASSIVE COMPONENTS

INNOVATIVE DESIGN SOLUTIONS, EXTENSIVE PRODUCT LINES

Since 1961, Electrocube specializes in custom designs and of dependable, impeccable precision and unwavering quality,
the manufacture of film capacitors, RC networks, EMI filters, ~ often coming to the rescue when other firms fail to perform.
and foil and high-frequency transformers for a wide range of ~ Customers rely on Electrocube’s expertise to provide product
standard and custom applications—from aerospace and audio  reliability, fresh designs, service excellence, environmental

to elevators and heavy equipment. The company’s hallmark is ~ requirements, and compressed lead times.

its clear understanding of the challenges faced by design engi-
neers and purchasing agents, as well as its after-sales support
for clients.

With broad product scope, Electrocube’s application-oriented
design engineering expertise is utilized in dozens of industries
for a wide range of commercial, industrial, and military appli-
Electrocube provides client solutions with the highest degree  cations for companies like Boeing, Honeywell, and GE.

A NETWORK OF GLOBAL INDUSTRIES

A QUALITY PARTNER: Electrocube’s extensive quality has
earned top-performance excellence awards for many
consecutive years. Our network of domestic and international
clients include design engineers, OEMs, and contract
manufacturers for these industries: aerospace, appliances,
audio, commercial, equipment controls, environmental controls,
industrial, medical, military, renewable energy, test equipment,
and transportation. NEW: HIGH-TEMP FILM CAPS

/ - =55°C TO +150°C WITHOUT DERATING

A DESIGNATED LINE: Electrocube’s high-
¥

temperature film capacitors exhibit superior electrical
characteristics, specially designed and optimized for an
extremely wide temperature range. Whether for high-
current and/or high-frequency applications, these film
capacitors are preferred for their utility in demanding
environments, proprietary design, and manufacturing
processes.

APPLICATIONS: Wind generation, pulse, filter
circuits as well as audio amplifiers, speakers and
much more.

Qp electrocube

... it'’s a part of what we do.
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S@ electrocube

... it'’s a part of what we do.

Film Capacitors RC Networks

High performance and long life to meet More than 400 precision and UL-recognized options
virtually all system requirements for single- and three-phase applications

Custom EMI Filters Transformers

Solutions to demanding EMI problems with full Innovative aluminum and copper foil for exceptional
custom design, manufacturing and testing reliability, efficiency and economy

Custom design and manufacturing since 1961

Standard and custom designs available for Electrocube, Seacor, Southern Electronics and F-Dyne brands
through sales representatives and distributors worldwide and factory direct.

800-515-1112  909-595-4037

1S09001 and AS9100 Registered *  SBE Small Business Qualified = CCR, NAFTA and ITAR Registered



N Electronics .
2015 LEADERS PROFILE e|e§tggir§ﬁ

LINEAR INTEGRATED
SYSTEMS INC.

WEB | linearsystems.com

LINEAR INTEGRATED SYSTEMS INC. would like to take a EMAIL| sales@linearsystems.com
moment to remember its founder, leader, and continued TEL | 800.359.4023
inspiration, John H. Hall. In a career that spanned over FAX | 510.353.0261

60 years, Hall developed technology included in over 20
fundamental patents, including pioneering work in low-
power CMOS integrated-circuit technology.

Hall served in the U.S. Navy in the late 1950s, working
in electronics development and testing.
He graduated from the University of
Cincinnati in 1961 and soon applied his
chemical engineering education in the
nascent semiconductor industry.

In 1962, Hall began a series of
projects with semiconductor pioneer Dr.
Jean Hoerni, which led to Hoerni asking
Hall to work for him at Union Carbide.
Hall worked as Union Carbide’s director
of IC Development from 1962 to 1967,
and his years there included innovations
that were to lead the semiconductor
industry. These include: the first
application of thin-film technology; the first dual transistor
on a single chip; and the invention of dielectric isolation
technology.

In 1968, Hoerni asked Hall to join him in the formation
of a new company, Intersil. As co-founder of Intersil,

Also on Twitter, Facebook, YouTube,
and google +

Hall headed R&D and achieved a
breakthrough in coating silicon oxide
semiconductor (MOS) processes. Hall’'s

o ! - J Intersil team also developed the first
" . N-Channel memory chip at a time when
L]
' J CMOS technology formed the basis of
e Intersil’s electronic watch development
‘ for Seiko, which was chosen over
quartz crystal watch, running on a one-volt battery
that would last over a year.
Following the sale of Intersil in 1968, Hall declined
Hall went to Japan to be the principal architect of
Seiko’s—and Japan’s—first CMOS fabrication facility
in 1970.
and technical successes. In 1987, Hall founded
Linear Integrated Systems Inc. to create new, higher-
performance discrete semiconductors in addition
Linear Integrated Systems honors John Hall’'s
memory by continuing to develop and produce
some of the world’s best small-signal discrete

gates with phosphorous glass, resulting
most companies overlooked its potential.
1.932_2014 a competing bid from RCA. Hall’'s
Hoerni’s offer to join him in a new venture and opted
In 1971, Hall founded Micro Power Systems and
to producing components he developed at Union
semiconductors.

in the first practical metal oxide
Hall’s work in thin film resistors and
development was the first successful
to go out on his own with the backing of Seiko.
for the next 15 years produced a string of commercial
Carbide, Intersil, and Micro Power Systems.
LINEAR SYSTEMS
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1.8 nV Low Noise, 4pf Low Capacitance
N-Channel JEET Family
LSK489 (Monohthlc Dual) & LSK189 (Single)

LSK489/LSK189 \

14 ¢ Q
\ Family \ s \
‘ %10

N Earlier JFET
. a” (U401) Noise
lspr

:° New LSK489°& LSK189 JFET 'a’”‘?:
Lower Noise——_

L

1000 10000
f=Frequency(Hz)

- Low Noise <1.8nV

« Monolithic Dual (LSK489-Lower Noise Replacement than U401)

= Single JFET (LSK189-Lower Capacitance than 2SK170)

» ROHS compliant packages (Dual T0-71, SOIC-8, S0T23-6),
(Single T0-92, S0123)

» Significantly Lower Gate-Drain Capacitance
Provides Lower Intermodulation Distortion

« Smaller Die Size and Reduced Need for:Idss Grades
Facilitate High Yolume Production

= Parts Samples and Detailed Data Sheets Available
Www.linearsystems.com 1-600-559-4023
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WEB | www.picoelectronics.com
PlCO ELE‘ | ROI\”GS EMAIL | info@picoelectronics.com
TEL | +1 800.431.1064

TRANSFORMERS, INDUCTORS, FAX | +1 914.738.8225
DC-DC CONVERTERS, AC-DC POWER SUPPLIES

143 Sparks Avenue
Pelham, NY 10803

PICO ELECTRONICS—
THE BIG NAME IN SMALL
COMPONENTS

At Pico Electronics, we develop miniature and ultra-miniature
units that meet the high-quality, high-reliability specifications
of military, commercial, and other critical applications.

When Pico Electronics was founded in 1967, transformers and
converters were quite large, and not terribly efficient. Our mis-
sion was to change that. It wasn’t long before we became the
ultra-miniature inductor and transformer resource for anything
that requires power conversion.

We then applied our miniaturization expertise into DC-DC
power converters and AC-DC power supplies, becoming a rec-
ognized leader in high power voltage (to 10,000 volts) DC-DC
output. Today we offer high-power (to 300 watts) units, regu-
lated, programmable, and dual-output packages and DC input
voltages ranging from 5 to 380 volts—all made in the USA.

PRODUCT OFFERINGS

Transformers and Inductors HIGH-POWER DC-DC CONVERTERS
FROM THE DEPTHS of the oceans, to the surface of Mars, Pico’s WE OFFER MODULES where output power
high-reliability transformers and inductors are used in the most requirements of up to 300 Watts, and wide input
rugged applications, have passed 300 thermal cycles, and have voltage requirements with a variety of output
been exposed to a variety of temperature extremes. voltages from 3.3 VDC to 350 VDC, as well as
Low Profile DC-DC Converters higher input up to 900 VDC, are needed. With
PICO’S WIDE PRODUCT range includes regulated, isolated, standard operating case temperatures of -40°C
programmable, and adjustable modules that offer output voltages and -55°C to +85°C, our fully encapsulated units
from 2 VDC to 10,000 VDC with power ratings from 0.75 to 300 are ideal for harsh environments.

Watts, in package heights from 0.200 in. up to 0.800 in. Modules AC-DC Power Supplies

have input voltage ranges from 3 VDC to 900 VDC. PICO OFFERS A complete line of AC-DC modules

for military, COTS, and industrial applications
including Power Factor Corrected modules to
create a 365 VDC rail up to 2,000 Watts, or isolated
AC-DC modules with PFC and universal inputs with
output voltages to 300 VDC and power ratings to
300 Watts with single- or three-phase inputs.

PICO

Electronics

www.picoelectronics.com

)
12SAR1500

DIC 1424
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2 to 5000 VDC Outputs

Ultra Miniature X s Military Applications
Surface Mount and Thru Hole \ -40° and -55° to +85°C
Single and Dual Isolated Outputs @ Operating Temperatures
Military Upgrades Available Wide Input Range

1509001:2008
81

< ©

AS 9100 REV C

Military Components

-559 to +85°C Operating Temp
Military Environmental
Screening Available

3.3 to 500 VDC Outputs
M/MV Series

Isolated - Regulated

Wide Input Range
8 to 60 VDC Input

2 to 100 VDC Output
Isolated-Regulated
OR/IR/JR/KR Series
2-20 Watts

36 to 170 VDC Inputs
Terminal Strips - Thru Hole §
3.3 to 48 VDC Outputs ) ©
Single and Dual Output
LV/HV Series

Also AC-DC Single and 3 Phase.
Power Factor Corrected.
3 Watts to 2000 Watts Models.

Call Toll Free: 800-431-1064
Fax: 914-738-8225

AV/AV/ISM/AVR Series ' 3.3 to 350 VDC outputs

in 1/2 Brick and Full Brick

100 to 10,000 VDC Output Military Upgrades Available
Proportional Control Up to 10 Watts LF/LM/FM Series
VV Series

HIGH POWER-Wide Input Range
2 to 350 VDC Output
Isolated to 300 Watts
in 1/2 and Full Brick
Programmable to LP/HP/XP Series
6000 VDC Output
HVP Series

New Products Released!

* Miniature DC-DC 6,000-10,000 VDC Outputs
(0.5” x 1.0” x 0.5”, 9.5 grams)

¢ Adjustable V out, from 100 to 1,500 VDC, 3 Watts

* New High Input Voltages available to 900VDC in
Outputs from 5 VDC to 500 VDC, to 300 Watts

* AC-DC with Three Phase Input in Single Brick Isolated
Outputs to 300 VDC Power Factor Corrected to 300 Watts

5 to 500 VDC Output
to 50 Watts
Wide Input Range

Isolated / Regulated / QP Series Pl C :

Electronics, Inc.
143 Sparks Ave., Pelham, NY 10803

www.picoelectronics.com

Complete Listing of Entire Product Line
DC-DC Converters ¢« AC-DC Power Supplies ¢ Transformers and Inductors.

E Mail: info@picoelectronics.com
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3. Wind River’s Edge Management System is designed to address the array of services

needed to deploy and manage sophisticated loT environments.

in, wireless amplifier and speaker system. A smartphone can
stream audio to the Pulse Solo using Bluetooth.

The view of IoT thus far glosses over the communication
and security challenges. Many devices will connect directly to
the Internet, but others will communicate locally or through
gateways. The use of standard protocols like TCP/IP allows
traffic to move across standard routing systems, while it is the
higher-level protocols that allow the interchange of data. This
level is where there are fewer standards.

IoT COMMUNICATION FRAMEWORKS

The lack of high-level standards has not prevented a vast
array of IoT frameworks from emerging. Wind River’s Edge
Management System (EMS), for example, is designed to
address the array of services needed to deploy and man-
age sophisticated IoT environments (Fig. 3). It targets IoT
devices such as those used in medical applications. An agent
runs on the device. This supports the various services from
control and monitoring to provisioning and remote updates.

To simplify programming, the system supports a rule
system and data model that maps a consistent interface onto
the agent. Developers dealing with data from, and control
of, IoT devices can utilize this vendor-specific API to handle
the remote agents. Details of communication, connectiv-

56

4. Kura is an open-source loT framework built
on Java and OSGi.

ity, and security are able to be ignored when dealing with
the content. Of course, the system deals with these details
and others can address this management using other tools
within the framework.

Wind River’s EMS is only one of many solutions avail-
able to developers. In general, the frameworks have a similar
architecture with an agent that runs on the device. The frame-
works and their protocols are built on top of communication
standards such as TCP/IP, allowing the frameworks to take
advantage of standard communication interfaces like WiFi
and Bluetooth.

EMS is integrated with Wind River’s application develop-
ment support. It’s able to handle end-to-end security strate-
gies that are customizable, and is designed to take on large-
scale IoT deployments.

Gateways that can provide additional services are typically
defined within the framework. They can usually run applica-
tions that provide translation, correlation, and local manage-
ment and are often firewalls between a network of IoT devices
and the cloud.

It is possible to create an IoT device without utilizing
a framework, but it takes a significant amount of work to
match the range of services provided by a framework. Keep
in mind that these frameworks do not just involve moving

ELECTRONIC DESIGN



data from the IoT device to the cloud. Distribution of data,
security, and a host of other details need to be managed
as well. For example, some frameworks provide a publish/
subscribe infrastructure that allows data to be shared with
any number of devices within the environment. These may
be peers, gateways, or servers running applications that also
run on the framework. Data generated by IoT devices may
wind up in SQL databases in the cloud or big data databases.
In general, the agents on the IoT devices do not have to deal
with details of where the data it generates is going.

There are open-source solutions in this space and some
vendors are basing their frameworks on them. Note that
this is not the same thing as having an IoT framework that
is built on open-source or standard APIs. Those are typically
interfaces and protocols that provide the communication
between nodes within an IoT framework and almost all IoT
frameworks use these. The open-source IoT frameworks
open the APIs used within the framework.

Kura is an open-source IoT framework hosted by the
Eclipse Foundation (see “Developers Discuss IoT Securi-
ty and Platforms Trends” on electronicdesign.com). Kura
is built on a Java/OSGi framework (Fig. 4). It uses MQTT
to exchange data. MQT'T can run over protocols like TCP/IP.
Kura agents and gateways can run on low-end platforms like
Raspberry Pi or the Beaglebone Black.

There are complementary projects to Kura like Mihini, a
high-level, Lua API for machine-to-machine (M2M) appli-
cations. (The term “M2M” is gradually being overtaken by
IoT.) Mihini is designed for microcontrollers with a few
megabytes of storage, so it does not necessarily target the
very low end of the IoT spectrum.

ADVERTISERS INDEX

FUSING SENSORS

Sensor fusion is often associated with IoT devices that pro-
vide additional context-related data by combining information
from other local sensors. This fused data essentially imple-
ments a virtual sensor. Platforms such as smartphones often
have sufficient resources to utilize sensor data directly using
native applications. Other platforms may just move this infor-
mation up the food chain. The virtual sensor information is
often much more compact in terms of data compared to the
sensor data that is used to generate it. For example, a virtual
sensor that indicates where the device is and how it is moving
can prove useful. Some sensor fusion technology can currently
indicate whether the device is moving on a train or in a car.

Sensor fusion hubs are a popular means of integrating sensor
hardware. The microcontrollers in the hub handle the integra-
tion of data, providing it and virtual sensor information to the
local host. In many cases, these can be viewed as IoT devices.

The idea of analyzing data from multiple sources is not
restricted to sensor fusion hubs. The approach is applicable to
combining data from IoT devices as well. Analysis of big data is
simply the other end of the spectrum.

Hardware and software make IoT possible, but many of the
costs of using these devices will remain hidden from users.
Not all connectivity is free. Most data will not be under the
direct control of users. Security of these systems is another
area of concern because they greatly increase the attack sur-
face of a user’s electronic environment. There are also some
concerns about the legitimate, or at least legal, use of this
information. There are many opportunities and advantages of
IoT as well. In any case, the Internet of Things is here to stay,
whether we like it or not. &8l
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A LINX TECHNOLOGIES

WEB | www.linxtechnologies.com

()
Z ( EMAIL | uinfo@inxtechnologies.com
s
L) RS TEL | 800.736.6677
FAX | 541.471.6251

159 Ort Lane
Merlin, OR 97532

AN INTERNET OF THINGS
PRODUCTS AND SERVICES PROVIDER

Linx Technologies makes wireless simple by developing and manufacturing wireless products that are easy
for engineers of all skill levels to use. The company’s RF modules, remote controls, antennas, evaluation
kits, and master development systems feature straightforward hardware configuration and clear documen-
tation. Linx products make it simple to integrate wireless features without the hassle and expense of engi-
neering RF functionality from scratch.

Linx strives to make every engineer a hero in record time by minimizing risk, delays, and technical chal-
lenges for design engineers to implement wireless in their products. Unlike other module producers, every
aspect of our product and design experience is specifically crafted to achieve Wireless Made Simple.

With the addition of Smartlinx, an Internet of Things (IoT) solution, Linx offers solutions from wireless
componentry and electronics to cloud services, data management, and user-interface solutions. With this,
customers can remotely connect and control, record, store, analyze, and visualize their information. Linx’s
flexible Smartlinx [oT platform offers custom Web and smart-device application tailored for customer
applications. Performance made affordable.

ADDED CAPABILITIES | | jfix
TO PROVIDE Model:
COMPLETE loT s
SOLUTIONS

AS A HIGHLY customizable
end-to-end Internet of
Things (loT) solution,
Smartlinx takes care

LOW-COST, HIGH-PERFORMANCE RF MODULES
DESIGNED WITH COST and high performance in mind from the
start, Linx introduces the Hummingbird and Raven Platforms.

of everything a design . o

) ything d At below $10 in volume, Hummingbird is the lowest-cost
engineer needs to connect ) . . .

i complete wideband transceiver with microcontroller modules
their product to the

on the market today. The new Raven Series is a low-power
module that has multiple interface support, including 80.15.4,
B6LOWPAN, and Thread.

Linx

Smartlin)( TECHNOLOGIES

Internet of Things Made Simpla= Wireless made Si"nple®

Internet and unlock myriad
capabilities, conveniences,
and value-added services.
Smartlinx is the Internet of
Things Made Simple.
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It only RF could be so easy.
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TECHNOLOGIES
Wireless made simple

RF Modules * Remote Controls ® Antennas * RF Connectors ¢ Custom Designs

www.linxtechnologies.com
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[ EM USA INC.

WEB | www.lem.com John Marino | General Manager
EMAIL | jam@lem.com 11665 W. Bradley Road
TEL | +414.353.0711 Milwaukee, WI 53224

FAX | +414.353.0733

GLOBAL LEADER FOR
CURRENT AND VOLTAGE
TRANSDUCER SOLUTIONS

LEM is the market leader in providing innovative, high-
quality solutions for measuring electrical parameters.

Its core products—current and voltage transducers—are
used in a broad range of applications in drives & weld-
ing, renewable energies & power supplies, traction, high
precision, conventional and green cars businesses. LEM’s
strategy is to leverage the intrinsic strengths of its core
business, and to develop opportunities in existing and
new markets with new applications. LEM is a mid-size,
global company. It has production plants in Beijing
(China), Geneva (Switzerland), Sofia (Bulgaria), and
Machida (Japan). With its regional sales offices close to
its clients’ locations, the company offers seamless service
around the globe.

In today’s world, efficiency of industrial applications is
of increasing importance in order to save energy and
money. Industrial applications are controlled by power
electronics requiring optimal and accurate regulation of

electronic parameters such as current, voltage, and pow- gy prcAL APPLICATIONS INCLUDE:
er. LEM uses innovative technologies to ensure the high

e AC variable speed drives

e Servo motor drives

e Static converter for DC drives

e Battery-supplied applications

e Uninterruptible power supplies (UPS)

e Switched-mode power supplies (SMPS)

e Power supplies for welding, medical, mobile telecom, etc.
® Pumps & fans control/monitoring

e Induction cooking

e Gas co-generator

e Elevators

e Forklifts

e Air conditioning and ventilation equipment
e Various converters (solar, wind generators)
e Grid power control

degree of reliability and safety that customers require.
With a portfolio of more than 2,500 current and voltage
transducers, LEM offers a comprehensive range of accu-
rate, reliable, and galvanically isolated devices to measure
current from 0.1 A to 20,000 A and voltage from 10V to
6,400V, across a range of technologies. LEM transducers
are CE marked in recognition of their electromagnetic
compatibility and compliance with EMC standards.

\\I// ®
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Current Transducers

HO Series ‘ Programmable, Over-Current Pin,

_ eving the Challenging Target
of gc‘u'racy and Performance

LEM SOLUTIONS ARE THE SMART CHOICE
FOR HIGH PRECISION APPLICATIONS.

LEM’s HO current transducer series integrate Open Loop ASIC technology into
every unit, allowing highly precise current measurement. Incorporated with the HO
series wide range of circuit configurations that can be used to simplify designs
while reducing parts stock holdings, these transducers have excellent linearity,
low residual noise, and a high frequency response. Offering both programmable
and pre-programmed models, the HO series product family features multi-range
measurement capabilities according to primary connection configurations.

e Three programmable ranges: 8 ARMS, P>
15 ARMS, 25 ARMS

* Programmable response time (from 2 to 6 ps)

e Small current measurements from 2.67 to 25 ARMS
nominal thanks to multirange configuration

\\\'/// o
¢ DC, AC and pulse currents measurements = - I E M
with galvanic isolation 7\

¢ 5 year warranty 800.236.5366 or visit lem.com
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